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Linh vire k§ thuit duwoe dé cip

Séng ché dé cip dén hop chét trc ché hoat tinh ciia c4c protein chéng su
chét té bao theo chuong trinh Bel-xL, duge phdm chira hop chét nay, va hop
chét nay dugc ding trong phuong phép didu tri bénh trong d6 c6 sy biéu hién

clia cc protein Bel-xL chdng su chét té bao theo chuong trinh.
Tinh trang ky thuat cia sang ché

Su chét t& bao theo chuong trinh dwoc hiéu 13 quy trinh sinh hoc can thiét
cho su can béng ndi moi ciia mo cua tAt ca cac loai sinh vat séng. Cu thé 13 &
loai dong vat c6 v, viée diéu hoa sy phat trién phéi sém da duge thé hign. Sau
d6, su chét t& bao 13 co ché mic dinh nhd d6 céc té bao c6 kha nang c6 hai (vi
du, céc t& bao mang bénh ﬁng thu) dugc loai bd. Mot s6 qua trinh chét t& bao
theo chuong trinh @3 dugc phat hién, va mot trong cac qua trinh chét té bao theo
chuong trinh quan trong nhét c6 lién quan dén ho céc protein Bcl-2, cac protein
ndy 1 cac chat diéu hoa chinh di v6i qua trinh ty thé (con goi 12 "ban ning")
ctia su chét té bao theo chuong trinh. Xem Danial, N.N. va Korsmeyer, S.J. Cell
(2004) 116, 205-219. Céc vung tuong ddng ciu trac BH1, BH2, BH3 va BH4 1a
dac trung cta ho cac protein na‘ty; Ho cac protein Bel-2 co thé con dugc phan
loai thanh ba phén ho tiy thudc vao viéc ¢6 bao nhi€u vung tuong d6ng ma mdi
protein chtra va tliy thudc vao hoat tinh sinh hoc ctia n6 (tirc 12 né ¢6 hay khong
chtc ning tién chét té bio theo chwong trinh hodc chiic ning chéng chét té bao

theo chuong trinh).

Phan nhém tht nhét chira cic protein c6 tét ca 4 viing tuong ddng, tac 13,
BH1, BH2, BH3 va BH4. Téc dung chung cua ching la chéng chét té bao theo
chuong trinh, nghia 13 bao toan té bao trdnh bit ddu qua trinh chét té bao. Céc
protein nhu, vi dy, Bel-2, Bel-w, Bel-xL, Mcl-1 va Bfl-1/A1 la céc thanh vién
ctiia phan nhom thur nhét nay. Céc protein thudc phan nhém thit hai chira ba viing
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twong dong BH1, BH2 va BH3, va c¢6 tic dung tién chét t& bao theo chuong
trinh. Hai protein chinh dai dién cho phan nhém thi hai nay 14 Bax va Bak. Cubi
cting 14, phan nhém thir ba bao gdm cac protein chi chira ving BH3 va c4c thanh
vién cua phan nhom nay thudong dugc goi 1a "cac protein chi c6 BH3". Tac dung
sinh hoc cta chiing dbi véi té bao 1a su tién chét t& bao theo chuwong trinh. Bim,
Bid, Bad, Bik, Noxa, Hrk, Bmf, va Puma la cac vi du vé cac protein thudc phan
nhém thi ba ndy. Co ché chinh x4c ma qua dé cac protein ho Bel-2 didu hoa sy
chét t& bao vn chua dugc biét hoan toan va viée hiéu rd co ché nay 1a linh vuc
nghién ctru thiét thuc trong nganh khoa hoc. Theo mdt gia thuyét vé sy didu hoa
su chét té bao bdi cac protein ho Bel-2, céc protein chi chira BH3 con dugc phan
loai 1a cac protein "hoat héa" (vi du, Bim va Bid) hodc "nhay héa" (vi dy, Bad,

Bik, Noxa, Hrk, Bmf, va Puma) tiy thudc vao chirc nang diéu hoa cua ching.

Chia khoa d6i véi su cin bing ndi mdi cia mb 13 dat dugc sy can bang
nhe dbi véi céc tuong tac gitta ba phan nhém protein trong té bao. Cac nghién
clru gin day da cb géng giai thich cac co ché ma qua dé céc phan nhém protein
ho Bcl-2 tién chét t& bao theo chuong trinh va chéng chét té bao theo chuong
trinh twong tic dé cho phép t€ bao dugc chét theo chuong trinh. Sauk hi nhan
céc tin hiéu ndi hodc ngoai bao & cac té bao, su hoat héa sau dich ma hoic phién
mi clia cdc protein chi chita BH3 dién ra. Céc protein chi chira BH3 1a céc tac
nhén gy cam tmg chi yéu cta budce chét t& bao theo chuong trinh ma bao gbm,
dudi dang mdt budce, su hoat hda céc protein tién chét té bao theo chuong trinh
Bax va Bak trén mang ty thé & cédc t& bao. Khi hoat héa Bax va/hodc Bak ma
chiing d3 bam chit vao mang ty thé hoic chuyén dén mang nay, Bax vd/hoic
Bak oligome hoa dan dén viéc 1am thim théu héa mang ngoai ty thé (MOMP),
gial phong sic t6 t& bao C, va hoat hoa tiép cic caspaza (xystein-aspartic
proteaza) tc dong, cudi cing dan dén su chét té bao theo chuong trinh. Mbt s6
nha nghién ctu d3 gia dinh ring cic protein chi chita BH3 nhét dinh (vi du,
Puma, Bim, Bid) 1 "céc chét hoat hoa" trong d6 céc protein nay truc tiép tac
d6ng dén cac protein tién chét t& bao theo chuong trinh Bax va Bak dé bat dau

MOMP, trong khi cac protein chi chira BH3 khac (vi du, Bad, Bik va Noxa) la

-3-



20603

"céc chét nhay héa" va gdy ra su oligome hoa Bax va Bak gian tiép bang cach
lién két cac protein chdng chét t& bao theo chuong trinh (vi duy, Bel-2, Bel-xL,
Bcl-w, Mcl-1) va thay thé va "giai thoat" "chét trc ché" protein chi chira BH3,
chét ndy sau d6 lién két va hoat héa céc protein chdng chét t& bao theo chuong
trinh (vi du, Bax, Bak) gy ra sy chét té bao. Cac nha nghién ctru khic goi ¥
ring céc protein chéng chét t& bao theo chuong trinh tic dong va cd lap Bax va
Bak mot cach tryc tiép va tt ca cac protein chi chira BH3 diéu hoa su tuong tac
ndy bang cach lién két véi céc protein chdng chét té bao theo chuong trinh (v
du, Bcel-2, Bel-xL, Bel-w, Mcl-1) diéu nay dan dén su giai phong Bax va Bak .
Xem, Adams, J.M. va Cory S. Oncogene (2007) 26, 1324-1337; Willis, S.N. et
al. Science (2007) 315, 856-859. Mic du cac tuong tac chinh xac qua d6 cac
protein ho Bcl-2 chéng chét t& bao theo chwong trinh va tién chét t& bao theo
chuong trinh diéu hoa sy chét t& bao theo chuong trinh vin dang duoc ban cai
nhung ¢ mot sb luong 16n bang chimg khoa hoc thé hién ring cac hop chit ma
Grc ché sy lién két ctia cAc protein chi chita BH3 véi céc protein ho Bel-2 chéng

chét té bao theo chuong trinh 1am thiic ddy sy chét té bao theo chuong trinh.

Céc qué trinh chét t& bao theo chuong trinh mét didu hoa da dugc 4m chi
trong bénh 1y cta nhiéu bénh dang ké nhu cdc bénh thoai héa than kinh (su chét
té bao theo chuong trinh duoc diéu hoa tang), vi du nhu, bénh Alzheimer; va cac
bénh ting sinh (su chét té bao theo chuwong trinh dugc didu hoa giam) vi du nhu,
bénh ung thu, cic bénh ty mién va cac tinh trang bénh tién huyét khoi.

Theo mot khia canh, viéc am chi r?mg su chét té bao theo chuong trinh
dugc diéu hoa giam (va cu thé hon 1a céc protein ho Bcel-2) ¢6 lién quan dén sy
tAn cong cua bénh ung thu da tiét 16 mot cach méi dé huéng dén cin bénh van
con khé chita ndy. Vi du, nghién ctru da thé hién ring céc protein chéng chét té
bao theo chuong trinh, Bel-2 va Bel-xL, duoc biéu hién qua muc & nhiéu loai té
bao ung thu. Xem, Zhang J.Y., Nature Reviews/Drug Discovery, (2002) 1, 101;
Kirkin, V. et al. Biochimica et Biophysica Acta (2004) 1644, 229-249; va
Amundson, S.A. et al. Cancer Research (2000) 60, 6101-6110. Tac dung cua su
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mét didu hoa nay 13 su séng sét clia cac té bao da bién ddi ma dang 18 céc t& bao
nay s& bi chét t& bao theo chuong trinh trong céc didu kién thong thuong. Su 1ip
lai cda cac khuyét diém nay két hop véi su ting sinh khéng dugc diéu hoa duge
cho 1 ddu hiéu bit ddu cua sy tién trién bénh ung thu. Ngoai ra, nghién ctru da
thé hién ring céc protein chi chira BH3 ¢4 thé ¢6 tic dung nhu 1a céc chét chéng

khoi u khi dugce bi€u hién & cac dong vat mac bénh.

Céac phét hién ndy cling nhu mot sd phat hién khac khién c6 thé nay ra
chién lugc méi trong viéc phat hién thudc méi dé dibu tri bénh ung thu. Néu
mot phan tir nhd ma cé thé bit chude tac dung clia cac protein chi chira BH3 ¢6
thé di vao té bao va khéc phuc duoc su biéu hién qua murc protein chbng chét té
bao theo chuong trinh, thi né c¢6 thé didu chinh lai qué trinh chét t& bao theo
chuong trinh. Chién Iugc ndy c6 thé ¢6 vu diém 1a né c6 thé 1am gidm vén dé
khéng thudc ma thudong 13 hé qua cia sy mét didu hoa su chét t& bao theo

chuong trinh (su séng s6t bat thuong).

Céac nha nghién ctu cling dd chimg minh ring cac tiéu ciu cling chira co
ciu chét té bao theo chuong trinh can thiét (vi du, Bax, Bak, Bcl-xL, Bcl-2, séc
td té bao c, caspaza-9, caspaza-3 va APAF-1) dé thuc hién su chét t& bao theo
chuong trinh qua qua trinh chét t& bao theo chwong trinh ban ning. Mic du su
san sinh tiéu cdu tudn hoan 13 quy trinh sinh 1y binh thudng nhung mot sé bénh
c6 nguyén nhén hodc bi tdng nang bdi sy du thira hodc sy hoat héa khong mong
mudn cta tiéu cau. Cac didu trén goi ¥ rang cac thube chita bénh c6 kha ning tc
ché cac protein chéng chét t& bao theo chuong trinh & cac tiéu cdu va giam sb
luong tiéu cau & dong vat ¢ va c6 thé hiru dung trong viéc diéu tri cac tinh
trang bénh tién huyét khdi va cac bénh ma dugc dic trung bdi sy du thira hodc

su hoat hoa khdng mong mudn cia céc tiéu cau.

Céc tac gia sang ché d3 phat trién nhém cac chit bit chudce protein chi
chita BH3 phan tr nhd, tic 1a ABT-737 va ABT-263, céc chét ndy lién két mot
cach manh m& v6i phan nhém cic protein Bel-2 chdng chét té bao theo chuong

trinh bao gdm Bel-2, Bel-w va Bel-xL, nhung chi lién két yéu véi Mcl-1 va Al,
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va biéu hién tinh gay doc té bao dua trén co ché. Céc hop chét nay dugc thi
nghiém bang cc nghién ctru trén dong vét va d chimg minh hoat tinh gdy doc
té bao & mét s6 md hinh ghép ngoai lai nhét dinh nhu 1a cac chit don 18, cling
nhu 13 1am ting cuong tic dung ctia mét sb chét didu tri héa hoc & cac md hinh
ghép ngoai lai khac khi duoc diung két hop. Xem, Tse, C. et al. Cancer Res
(2008) 68, 3421-3428; va van Delft, ML.F. et al. Cancer Cell (2006) 10, 389-399.
Céc nghién ctru in vivo ndy goi y tinh hitu dung tiém ning cta céc chét trc ché
céc protein ho Bcl-2 chdng chét té bao theo chwong trinh dé didu tri c4c bénh c6

lién quan dén qua trinh chét t& bao theo chwong trinh bi mét didu hoa.

Céc mic bidu hién ty nhién cia cc protein ho Bcl-2 chéng chét t& bao
theo chuong trinh thay ddi & cac loai té bao khac nhau. Vi du, & céc tiéu cAu non
tré, cac protein Bel-xL dugc biéu hién & mic cao va déng vai trd quan trong
trong viéc didu hoa su chét t& bao (quing doi) tiéu cau. Tuong tu, & céc loai té
bao ung thu nhét dinh, su séng s6t cia cac té bao ung thu duogc cho 13 do sy mét
didu hoa qué trinh chét té bao theo chwong trinh do su biéu hién qua mic cua
mdt hogic nhidu thanh vién ho protein Bel-2 chdng chét té bao theo chuong trinh.
Xét v& vai trd quan trong cia cic protein ho Bel-2 trong viée diéu hoa sy chét té
bao theo churong trinh & ca t& bao ung thu va té bao thudng (tic 13 té bao khong
ung thu), va tinh bién dbi typ gifta t& bao duoc thira nhan cta sy bidu hién
protein ho Bcl-2, s& 13 ¢6 loi néu ¢ chét e ché phéan tir nhd ma hudng dich mot
cach chon loc va tét hon 13 lién két v&i mét loai hoic mét phan nhém cac
protein Bel-2 chbng chét té bao theo chuong trinh, vi du, v6i thanh vién ho Bcl-
2 chéng chét t& bao theo chuong trinh ma dugc biéu hién quéa mic 6 mot loai
ung thu nhét dinh. Hop chét chon loc ndy ciing ¢ thé ¢6 cac vu diém nhéit dinh
trén lam sang, béng cach cung cép, vi duy, tinh linh hoat dé lwya chon ché do dung
lidu, tac dung gdy hai d6i v6i dich giam & céc té bao thudng, v.v. (vi du, su gidm
lympho bao dd duoc phét hién & chuét thiéu Bel-2). Xem, Nakayama, K. ef al.
PNAS (1994) 91, 3700-3704.
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TU nhiing didu néu trén, cin co cac chat diéu tri bénh phan t& nhé ma co
thé rc ché mét cach chon loc hoat tinh ctia mét loai hoic mot phan nhém cac
protein Bcl-2 chéng chét té bio theo chwong trinh, vi du, protein chéng chét té

bao theo chuong trinh Bel-xL. Sang ché it nhit d& dép Gng dugc nhu cau nay.
Ban chét k§ thuit cia sing ché

Theo mot phuong an, sang ché dé cap dén hop chat hodc cac mudi dugc
dung cta no hiru ich d€ lam cac chat e ché cac protein Bcl-xL chong sy chét té

bao theo chuong trinh, hop chit ndy c6 cong thirc (I):

R ®R?),

\/ /-

%:j\l N Z!

X
=

HE o (Rg,)p/ y-Ll-y2
Cong thuc (1)
trong do

X labenzo[d]thiazolyl, thiazolo[5,4-b]pyridinyl, thiazolo[4,5-c]pyridinyl,
imidazo[1,2-a]pyridinyl,  thiazolo[5,4-c]pyridinyl,  thiazolo[4,5-b]pyridinyl,
imidazo[1,2-a]pyrazinyl, hodc imidazo[1,2-b]pyridazinyl;;

Y' 14 pyrolyl, pyrazolyl, triazolyl hodc pyridinyl; trong d6 Y* tuy y duoc
thé béng mot hoac hai ph?m tir thé doc 18p dugc chon tir nhém bao gém R3, CN,
F, Cl, Brval;

L! dugc chon tir nhém bao gdm (CRR7),, (CRR”);-O-(CR®R7),,
(CR®R7)s-S-(CRCR7);, (CRR)s-S(0)2-(CROR7),, (CR®R7)s-NR**C(O)-(CR°R7),,
(CRR7)s-C(O)NROA-(CROR7),, (CR®R7)s-NR®-(CR®R”),, va (CR®R")s-
S(0),NR®*-(CRR7),;

Y? 14 Cg.14xycloalkyl, hodc Cs 14 heteroxycloalkyl; trong d6 Y? tiy y duge
thé bang mdt, hai, hoic ba phén ttr thé doc 14p duoc chon tir nhém bao gém RS,

OR®, SO,R®, CO(O)RS, OH, F, CL, Brva I;
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Z! duoc chon tir nhém bao gdm -COOH, 1H-tetrazol-5-yl va -
CONHSO,RK;

R! khong c6 mit;

R2, mbi khi ¢6 mit, ddc 1ap 13 doteri hodic Cy alkyl;

R? khong c6 mit;

R, mbi khi ¢6 mit, ddc 1ap 1a C 1 alkyl;

R6A doc 1ap duge chon tir thém bao gdém hydro va Cy. alkyl;

mdi R® va R7, mbi khi c6 mit, doc 1ap 1a hydro;

R®, mdi khi c6 mit, doc 1ap dugc chon tir nhém bao gém Ci alkyl,
heteroxyclyl va xycloalkyl; trong d6 R® Cy.¢ alkyl tly ¥ dugc thé bang mot phan
ttr thé doc 1ap duge chon tir nthém bao gdm R'S, OR'®, SO,R'®, va NHR'S;

~ RX, mbi khi c6 mit, doc 14p duge chon tir nhém bao gém Ci. alkyl,
C;.7heteroxycloalkyl, C;.7 xycloalkyl va C;.¢ haloalkyl;

R!6, mdi khi c6 mit, doc 1ap dugc chon tir nhém bao gém C4 alkyl,
phenyl, v& heteroxycloalkyl; trong d6 R'® Cy4 alkyl tlly y dugc thé bang mot
phin tir thé doc 14p dugc chon tir nhém bao gdm OCH;, OCH,CH,OCH;3, va
OCH,CH,NHCH3;

qla 1 hoac 2;

s 1a 0 hoac 1;

r 1a 0 hoac 1;

trong d6 téng cta s var 13 0 hodc 1;

mla0;

nlao, 1, hodc 2; va

plao.

Theo phuong 4n khac clia cong thiac (I), Y! 1a pyrolyl, pyrazolyl, hodc

triazolyl.

Theo phuong 4n khéc ctia cong thire (I), Y' 12 pyridinyl.
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Theo phuong 4n khac ctia cong thirc (I), Y 13 pyridinyl; L! 1a (CR°R7)g;
va Y? dugc chon tir nhém bao gdm Cg.i4 xycloalkyl, va Cg.14 heteroxycloalkyl;
trong d6 R® va R”, mdi khi ¢6 mit, 1a hydro; va q bang 1 hodc 2. Theo phuong
an khac cia Cong thire (I), Y! 13 pyrolyl, pyrazolyl, hodc triazolyl; L! 1a
(CRR");; va Y? dugc chon tir nhém bao gdm Cgs xycloalkyl, va Cs.i4
heteroxycloalkyl; trong d6 R® va R7, mdi khi c6 mit, 13 hydro; va q bang 1 hogc

2.

Theo phuong 4n khac cta cdng thite (I), Y' 1a pyrolyl, pyrazolyl, hodc
triazolyl; L' dugc chon tir nhém bao gdbm (CR®R7)s-S(0)-(CRCR7),, (CROR7)s-
C(O)NR®A-(CR®R7);, va (CR®R7);-S(0),NR®*A-(CRR”);; Y* dugc chon tir nhom
bao gdm Cs.14 xycloalkyl va Cg.14 heteroxycloalkyl; s bang 0; r bing 0 hoic 1;
R6A doc 1ap duoc chon tir nhém bao gdm hydro, va Cy6 alkyl; va R® va R7, mdi
khi ¢6 mat, 14 hydro. Theo phuong 4n khic ctia Cong thic (I), Y' 14 pyridinyl;
L! dugc chon tir nhém bao gdm (CRSR7);-O-(CRR7),, (CR°R7)s-S-(CRR7),,
(CROR")-S(0)-(CRR7),, (CRR7)s-NRAC(0)-(CRR”);, (CR®R7);-C(O)NR-
(CR®R7);, (CR®R7)¢-NR®-(CR®R7),, va (CRR7)-S(0),NR*-(CR°R");; Y? duogc
chon tir nhém bao gdm Cs.14 xycloalkyl, va Cs.14 heteroxycloalkyl; s bang 0; r
béng 0 hogc 1; R ddc 1ap duge chon tir nthém bao gdm hydro, va Cr. alkyl; va
R® va R”, mbi khi c¢é mit, 13 hydro.

Theo phuong an khac, sang ché d& cap dén hop chét c6 cong thae (I) va
céc hop chat tuong tu trong d6 Y! 1a phenyl, dugc chon tir nhém bao gom:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-

carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[3,5-dimetyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(spiro[3.5]non-7-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3,5-dimetyltrixyclo[3.3.1.1%7]dec-1-ylJmetyl } -1H-pyrazol-4-
yD)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-hydroxytrixyclo[3.3.1.137]dec-1-ylJmetyl } -1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-metoxytrixyclo[3.3.1.1%7]dec-1-ylJmetyl} - 1H-pyrazol-4-
yD)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1>7]dec-1-ylJmetyl } -1 H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-{1-[(3,5,7-trimetyltrixyclo[3.3.1.1>7]dec-1-yl)metyl]- 1 H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(trixyclo[3.3.1.1*7]dec-2-ylmetyl)-1H-pyrazol-4-yl |pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-bromotrixyclo[3.3.1.1>"]dec-1-ylJmetyl }-1H-pyrazol-4-
yDpyridin-2-carboxylic;

-10-



20603

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.1>7]dec-1-ylJmetyl }-1H-
pyrazol-4-yl)pyridin-2-carboxyli;,

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(2-oxatrixyclo[3.3.1.1%"]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-
dihydroisoquinolin-2(1H)-yl1]-3-[5-metyl-1-(trixyclo[3.3.1.1>"]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1>"]dec-1-yl|metyl }-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-metoxytrixyclo[3.3.1.1%>7]dec-1-ylJmetyl } -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-yl)-2-{6-[(metylsulfonyl)carbamoyl]-5-[ 5-metyl-1-
(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-y1}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-[ 5-
metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl } -
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-{5-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-
ylmetyl)-1H-pyrazol-4-yl]-6-(2H-tetrazol-5-yl)pyridin-2-y1}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-{2-metyl-4-[trixyclo[3.3.1.13"]dec-1-ylmetoxy]phenyl } pyridin-2-

carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.137]dec-1-ylmetoxy]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{3-[trixyclo[3.3.1.137]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-2'-(trixyclo[3.3.1.1*7]dec-1-ylmetoxy)-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-({3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.1>"]dec-1-yl metyl)-
1 H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3"-metyl-2'-(trixyclo[3.3.1.1*7]dec-1-ylmetoxy)-3,4'-bipyridin-2

carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1%>7]dec-1-yloxy]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-xyano-1-[trixyclo[3.3.1.1*"]dec-1-ylmetyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;
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axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-y1]-6-
[8-([1,3]thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3,5-dimetyltrixyclo[3.3.1.1>"]dec-1-ylJmetyl }-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.1>7]dec-1-
yl]metyl}-1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1%>"]dec-1-yl)etyl]-1H-pyrol-
3-yl}pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-
(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-3-yl1]-6-
[(metylsulfonyl)carbamoyl]pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-
carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-
(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-3-y1]-6-
[(xyclopropylsulfonyl)carbamoyl|pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-
carboxamit;

N-(1,3-benzothiazol-2-y1)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1>"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(metylsulfonyl)carbamoyl]pyridin-2-yl} -
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-metoxy-5,7-dimetyltrixyclo[3.3.1.137]dec-1-ylJmetyl }-5-
metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic;
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N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1>7]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(morpholin-4-
ylsulfonyl)carbamoyl]pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-[5-(1-{[3-metoxytrixyclo[3.3.1.137]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-
{[(triflometyl)sulfonyl]carbamoyl}pyridin-2-yl]-1,2,3,4-tetrahydroisoquinolin-
8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-(1-
{[3-metoxytrixyclo[3.3.1.1%"]dec-1-yl|metyl }-5-metyl-1H-pyrazol-4-yl)pyridin-
2-yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-chloro-1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%"]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)(1,1-2H,)-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-

1 H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.13"]dec-1-yl]metyl } -5-metyl-
1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[1-(2-metoxyetyl)xyclooctyl|metyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-xyano-3-[trixyclo[3.3.1.1*"]dec-1-ylamino]phenyl } pyridin-2-

carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{2-xyano-3-[trixyclo[3.3.1.1*"]dec-1-ylsulfanyl|phenyl } pyridin-2-
carboxylic;

axit 6-[8-(imidazo[ 1,2-a]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{[trixyclo[3.3.1.13"]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1>"]dec-1-ylsulfamoyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1*7]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-metyl-1-{[3-(tetrahydro-2H-pyran-4-
ylmetoxy)trixyclo[3.3.1.1*7]dec-1-yl]metyl}-1H-pyrazol-4-yl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1>7]dec-1-ylcarbamoyl]phenyl } pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1%7]dec-1-
ylmetyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[2-(2-metoxyetyl)trixyclo[3.3.1.1>"]dec-2-ylmetyl }-1H-
pyrazol-4-yl)pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-1,2,3-triazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-xyano-1-{[3-metoxytrixyclo[3.3.1.1>"]dec-1-yl|metyl }-2-metyl-
1 H-pyrol-3-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1%"]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[2-xyano-3-(trixyclo[3.3.1.137]dec-1-ylsulfonyl)phenyl]pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-2'-[xyclooctyl(metyl)amino]-3'-metyl-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-2-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1>7]dec-1-yl } metyl)-
5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[(trixyclo[3.3.1.1>"]dec-2-
yl]carbamoyl} phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-[5-metyl-1-({1-[2-(metylsulfonyl)etoxy]|xyclooctyl }metyl)-1H-
pyrazol-4-yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-1,2,3-
triazol-4-yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)- 1 H-pyrazol-4-
y1]-6-[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[metyl(2-oxatrixyclo[3.3.1.1*"]dec-1-
ylcarbonyl)amino]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1*"]dec-2-
yl]sulfamoyl}phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3'-metyl-2'-(trixyclo[3.3.1.1%"]dec- 1 -ylsulfonyl)-3,4'-bipyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-xyano-2-metyl-1-(2-oxatrixyclo[3.3.1.1*"]dec-1-ylmetyl)- 1H-
pyrol-3-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-xyano-2-metyl-1-[(3-metyl-2-oxatrixyclo[3.3.1.1*7]dec-1-
ylmetyl]-1H-pyrol-3-yl} pyridin-2-carboxylic;

axit 6-[8-(imidazo[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3"-metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylsulfanyl)-3,4'-bipyridin-2-

carboxylic;
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2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-(trixyclo[3.3.1.1%"]dec-1-
ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl}-N-([1,3]thiazolo[5,4-b]pyridin-2-yl)-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3'-metyl-2'-(trixyclo[3.3.1.1%"]dec-1-ylamino)-3,4'-bipyridin-2-
carboxylic;

axit 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]|pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-{1-[(5-metoxyspiro[2.5]oct-5-y])metyl]-5-metyl-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]|etoxy } trixyclo[3.3.1.1>7]dec-1-
yl]metyl }-5-metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.1%"]dec-1-ylJmetyl } -
1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-[1-({3,5-dimetyl-7-[2-(metylamino)etoxy]trixyclo[3.3.1.1%7]dec-1-
yl}metyl)-5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-metyl-1-{[3-(2-{2-[2-
(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.1*7]dec-1-ylJmetyl } -1 H-pyrazol-
4-yl)pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[1-({8-[(benzyloxy)carbonyl]-8-azabixyclo[3.2.1]oct-3-yl }metyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-6'-ox0-1'-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1',6'-dihydro-3,3'-
bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3,5-dimetyl-7-(2-{2-[2-
(metylamino)etoxy]etoxy }etoxy)trixyclo[3.3.1.1%7]dec-1-ylJmetyl } -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

va cac mudi dugc dung cia nd.

Phuong 4n khac d& cip dén duoc phdm dé didu tri bénh ung thu bang
quang, bénh ung thu ndo, bénh ung thu vi, bénh ung thu tiy xuong, bénh ung
thu ¢d tir cung, bénh bach ciu lympho man tinh, bénh ung thu dai truc trang,
bénh ung thu thuc quéan, bénh ung thu t& bao gan, bénh bach cdu nguyén bao
lympho, u lympho thé hang, cac bénh ly 4c tinh ciia t6 chirc lympho cé ngudn
géc té bao T hodc té bao B, u hic sic td, bénh bach ciu tay bao, u tdy, bénh ung
thu miéng, bénh ung thu budng trimg, bénh ung thu phdi té bao khéng nho, bénh
bach cdu lympho man tinh, u tay, bénh ung thu tuyén tién liét, bénh ung thu
phéi t& bao nhé hodc bénh ung thu 14 lach, duoc phim ndy chia ta dugc va

lwong hitu hiéu trong diéu tri ctia hop chat c¢6 cong thic (I).

Phuong 4n khic mé ta phuong phép didu tri bénh ung thu bang quang,
bénh ung thu ndo, bénh ung thu vi, bénh ung thu tiy xuong, bénh ung thu cb tir
cung, bénh bach cau lympho man tinh, bénh ung thu dai truc trang, bénh ung thu
thuc quén, bénh ung thu & bao gan, bénh bach cu nguyén bao lympho, u
lympho thé nang, cac bénh Iy 4c tinh caa té chirc lympho c¢6 ngudn gbc t& bao T
hoic t& bao B, u hic sic td, bénh bach ciu tdy bao, u tiy, bénh ung thu miéng,
bénh ung thu budng trimg, bénh ung thur phdi t& bao khéng nhé, bénh bach cdu
lympho man tinh, u tiy, bénh ung thu tuyén tién 1iét, bénh ung thu phéi té bao
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nho hodic bénh ung thu 14 14ch & bénh nhan, phuwong phép nay bao gébm cho bénh

nhén ding luong hitu hiéu trong didu tri ctia hop chat c6 cong thirc (I).

Phuong 4n khic mé ta phuong phép didu tri bénh ung thu bang quang,
bénh ung thu ndo, bénh ung thu v, bénh ung thu tdy xuong, bénh ung thu cd tur
cung, bénh bach clu lympho man tinh, bénh ung thu dai tryc trang, bénh ung thu
thue quan, bénh ung thu t& bao gan, bénh bach ciu nguyén bao lympho, u
lympho thé nang, cc bénh 1y 4c tinh ctia t& chirc lympho ¢ ngudn gbc té bao T
hodc té bao B, u héc séc t, bénh bach ciu tiy bao, u tiy, bénh ung thu miéng,
bénh ung thu budng trimg, bénh ung thu phéi té bio khong nhé, bénh bach cau
lympho man tinh, u tiy, bénh ung thu tuyén tién liét, bénh ung thu phdi té bao
nhé hodic bénh ung thu 14 lach & bénh nhan, phuong phép ndy bao gém cho bénh
nhan ding luong hitu hiéu trong didu tri ctia hop chét ¢6 cong thirc (I) va luong
hitu hiéu trong didu tri ctia mot chét didu tri khac hodc nhiéu hon mot chit didu

tri khac.
M5 ta chi tiét sang ché
Cdc chiF viét tit va dinh nghia

Trir khi c6 quy dinh khac & ddy, cac thuat nglt khoa hoc va k¥ thuét dugc
ding trong sang ché cé nghia nhu thuong dugc hiéu boi chuyén gia trong linh
vuc nay. Tuy nhién, y nghia va pham vi cia cac thudt ngit s€ tré nén rd rang
trong trudng hop ¢ thé cé nhidu nghia, cic dinh nghia duge cung cép & day
duoc quyét dinh dya trén dinh nghia cla tir dién hodc dinh nghia bén ngoai.
Trong don sang ché nay, viéc dung tr "hodc" cé nghia 13 "va/hodc" trir khi c6
quy dinh khac. Hon nita, viéc ding tlr "bao gdm" 14 khéng gi6i han. Viéc dung
tir “chira” trong don sang ché nay duogc hiéu 14, trir truong hop c6 yéu cau khac,
bao gdm, thay vi chi chira. D6i véi tham bién ma c6 mit nhiéu hon mét 1an
trong phdn tir thé bt ky hoic trong hop chét theo sang ché hoic trong cong thirc
bét ky khéc & ddy, y nghia cia né & mdi 1an c6 mit 1a doc 1ap véi y nghia clia né

& cac 1An c6 mit khéc. Két hop céc phan tir thé 14 chép nhan dugc chi khi céc két
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hop nay dén dén hop chét bén. Céc hop chét bén 14 cac hop chit ma ¢ thé duoc
tach voi mire d6 tinh khiét hitu dung ra khéi hdn hop phan tng.

Cén phai hidu ring céc hoa tri thich hop dugc duy tri cho tit cac cac két
hop & ddy, cac gbe hoa tri mot cé nhidu hon mdt nguyén tir duoc lién két qua

dau bén trai ca ching, va cac goc hoda tri hai dugc vé tir tréi dén phai.

Nhu duoc st dung trong phén mo ta va yéu cau bao hod di kém, trir khi

dugc quy dinh nguoc lai, cac thudt ngit sau cé nghia nhu sau:

Thuét ngft "alkyl" (m6t minh hozic két hop véi (céc) thuat nglt khac) cé
nghia 12 phan tr thé hydrocarbyl no mach thing hodc mach nhénh thuong chira
tir 1 dén 10 nguyén tir cacbon; hodc theo phwong an khéc, tir 1 dén 8 nguyén tir
cacbon; theo phuwong 4n khéc, tir 1 dén 6 nguyén tir cacbon; va theo phuong 4n
khéc, tir 1 dén 4 nguyén tir cacbon. Vi du v& phan tir thé ndy bao gdbm metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso-

amyl, va hexyl va cac nhom tuong tu.

Thuét ngft "alkenyl" (mot minh hozic két hop véi (cc) thuat ngir khéc) c6
nghia 14 phan tir thé hydrocarbyl mach thang hozc mach nhdnh c6 mdt hodc
nhiéu lién két d6i va thudng tir 2 dén 10 nguyén ti cacbon; hozc theo phuong 4n
khéc, tir 2 dén 8 nguyén tir cacbon; theo phuwong 4n khéc, tir 2 dén 6 nguyén tir
cacbon; va theo phuong 4n khéc, tir 2 dén 4 nguyén tir cacbon. Vi du vé phén tir
thé nay bao gdm etenyl (vinyl), 2-propenyl, 3-propenyl, 1,4-pentadienyl, 1,4-
butadienyl, 1-butenyl, 2-butenyl, va 3-butenyl va cdc nhom tuong tu.

Thuat ngft "alkynyl" (mdt minh hoic két hop vdi (cac) thuat ngit khac) c6
nghia 1a phﬁn ttr thé hydrocarbyl mach théng hoac mach nhanh c¢6 mdt hodc
nhiéu lién két ba va thuong tir 2 dén 10 nguyén tir cacbon; hosc theo phwong an
khéc, tir 2 dén 8 nguyén tir cacbon; theo phuong an khéc, tir 2 dén 6 nguyén tir
cacbon; va theo phuong 4n khdc, tir 2 dén 4 nguyén tir cacbon. Vi du v& phén tir
thé nay bao gdém etynyl, 2-propynyl, 3-propynyl, 2-butynyl, va 3-butynyl va c4c

nhém tuong tu.
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Thuit nglr "carboxyclyl" (mdt minh hodc két hop vdi (cac) thust ngit
khac) c6 nghia 1a phan tr thé hydrocarbyl vong bo hoa (tirc 13, "xycloalkyl"),
vong bdo hoa mot phan (tic 13, "xycloalkenyl"), hodc vong khong béo hoa hoan
toan (tic 13, "aryl") ¢ tir 3 dén 14 nguyén tir trén vong cacbon ("nguyén tir trén
~ vong" 1a cac nguyén tr lién két v6i nhau tao thanh vong hodc céc vong clia phan
tir thé vong). Carboxyclyl ¢6 thé c6 chu tric don vong (mot vong) hodc ciu triic

da vong.

Carboxyclyl c6 thé co cAu tric don vong, cdu tric ndy thudng chira tir 3
dén 8 nguyén tir trén vong, thong thudng hon 13 tir 3 dén 6 nguyén tir trén vong,
va thong thuodng hon 1a 5 hoac 6 nguyén tir trén vong. Vi du vé cac carboxyclyl
don vong bao gdm xyclopropyl (xyclopropanyl), xyclobutyl (xyclobutanyl),
xyclopentyl (xyclopentanyl), xyclopentenyl, xyclopentadienyl, xyclohexyl
(xyclohexanyl), xyclohexenyl, xyclohexadienyl, xyclooxtanyl, va phenyl.
Carboxyclyl c6 thé cling co cAu trac da vong (tic 13, c¢6 thé cé nhiéu hon mot
vong). Vi du vé céc carboxyclyl da vong bao gdm cac carboxyclyl lién két cau,
ngung tu va vong xoén. Trong carboxyclyl vong x0&n, hai vong khac nhau co6
mot nguyén tr chung. Vi du vé cac carboxyclyl vong xoidn bao gdm
spiropentanyl, spiro[3.5]nonanyl, va spiro[2.5]octanyl. Trong carboxyclyl lién
két cAu, cac vong chung nhau it nhat hai nguyén t&r khong 1ién k&. Vi du vé cac
carboxyclyl lién két ciu bao gdm bixyclo[2.2.1]heptanyl, bixyclo[2.2.1]hept-2-
enyl, va adamantanyl (trixyclo[3.3.1.1>"]decanyl). Trong hé carboxyclyl vong
ngung tu, hai hodc nhidu vong c6 thé duoc ngung tu véi nhau, sao cho hai vong
chung nhau mdt lién két. Vi du vé céc carboxyclyl hai ho#ic ba vong ngung tu
bao gbm naphtalenyl, tetrahydronaphtalenyl (tetralinyl), indenyl, indanyl
(dihydroindenyl), antraxenyl, phenantrenyl, va decalinyl.

Thuat ngtt "xycloalkyl" (mdt minh hodc két hop véi (cac) thuat ngit khac)
c¢6 nghia 13 phén ti thé hydrocarbyl vong bio hoa c6 tir 3 dén 14 nguyén tir trén
vong cacbon. Xycloalkyl c6 thé 1a vong cacbon don ma thudng c6 tir 3 dén 8

nguyén tir trén vong cacbon va théng thuong hon la tir 3 dén 6 nguyén tir trén
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vong. Vi du v& xycloalkyl don vong bao gbém xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptanyl, va xyclooctanyl. Xycloalkyl c6 thé cé
ciu tric da vong hodc c6 nhiéu hon mét vong. Vi du vé cac xycloalkyl da vong
bao gdm cac carboxyclyl lién két cdu, ngung tu va vong xodn. Vi du vé
xycloalkyl lién két ciu bao gdm adamantanyl (trixyclo[3.3.1.1%7]decanyl), va

bixyclo[3.1.1]heptanyl.

Thuat ngtr "Cx-Cy xycloalkyl" c6 nghia la hé vong xycloalkyl c6 tir x dén
y nguyén tr cacbon. Vi du "Cs-C; xycloalkyl" ¢6 nghia 1a hé vong xycloalkyl c6

tir 3 dén 7 nguyén tr cacbon.

Thut ngtt "xycloalkenyl" (mot minh hodc két hop véi (cac) thuat ngir
khac) c6 nghia 13 phan tir thé hydrocarbyl vong bdo hoa mét phdn c¢6 tir 3 dén
14 nguyén tr trén vong cacbon. Xycloalkenyl cé thé 12 vong cacbon don ma
thudng c6 tir 3 dén 8 nguyén tir trén vong cacbon va thong thuong hon 13 tir 4
dén 6 nguyén ti trén vong. Vi du vé& cic xycloalkenyl don vong bao gdm
xyclopentenyl, va xyclohexenyl. Xycloalkenyl cling ¢ thé c6 cdu tric da vong
hodc c6 nhidu hon mét vong. Vi du vé cac xycloalkenyl da vong bao gdm céc
carboxyclyl lién két cau, ngung tu, va vong xoin. Vi du vé xycloalkenyl lién két

cdu bao gbém bixyclo[2.2.1]hept-2-enyl.

Thuat ngit "Cx-Cy xycloalkenyl" c6 nghia 1a hé vong xycloalkenyl co tu x
dén y nguyén tr cacbon. Vi du, "C4-C; xycloalkenyl" c6 nghia 1a hé vong

xycloalkenyl c6 tir 4 dén 7 nguyén tir cacbon.

Thudt ngtr "aryl" (mot minh hodc két hop vdi (céc) thudt ngit khac) cd
nghia 13 carboxyclyl thom c6 tir 6 dén 14 nguyén tir trén vong cacbon. Aryl cé
thé ¢6 cu triic don vong hodc da vong (tirc 13, ¢6 thé c6 nhidu hon mdt vong).
Trong truong hop vong thom da vong, chi mot vong trong hé da vong can 13
khong bdo hoa trong khi cac vong con lai ¢ thé 13 bdo hoa, bio hoa mét phan
hodc khong bdo hoa. Vi du v& céc aryl bao gdm phenyl, naphtalenyl, indenyl,
indanyl, va tetrahydronaptyl.

Thuét ngit "arylen" cé nghia la aren hoa tri hai.
gu “ary g
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Thuat ngft “phenylen” c6 nghia la benzen hoa tri hai.

Trong mot s6 trudng hop, sb nguyén tir cacbon trong phan tir thé (vi du,
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, heteroaryl, va aryl) duoc biéu
thi bang tién t6 "Cx-C,-", trong d6 x 13 s§ nguyén tir cacbon t6i thiéu va y 13 sb
nguyén tir cacbon t6i da. Do d6, vi dy, "C;-Cg-alkyl" chi alkyl c6 tir 1 to 6
nguyén ti cacbon. Vi du khéc, "Cs-Cg-xycloalkyl" c6 nghia 1a vong hydrocarbyl

bdo hoa c6 tir 3 dén 8 nguyén tir trén vong cacbon.

Thuat nglt "Cx.y alkyl mach nhanh" c6 nghia la phan t&r thé hydrocarbyl
bdo hoa ¢6 tir x dén y nguyén tir cacbon trong d6 viée lién két 14 qua gbc cabon
héa tri ba dialkyl hodc gbc cabon héa tri bdn trialkyl. Vi du v& phan tir thé nay
bao gbm isopentanyl (pentan-3-yl), neopentanyl (2,2-dimetylpropan-2-yl),
heptan-4-yl, va 2,6-dimetylheptan-4-yl.

Thuat ngft, "Cs.1; alkyl mach nhanh" cé nghia 13 phan t&r thé hydrocarbyl
bdo hoa ¢6 tir 3 dén 11 nguyén tir cacbon trong d6 viéc lién két 1a qua gbc
cacbon héa tri ba dialkyl hoic gbc cacbon héa tri bbn trialkyl.

Thuat ngft "hydro" (mét minh hozc két hop vé6i (céc) thuat ngit khéc) co
nghia 1 gdc hydro, va c¢6 thé dugc bidu thi 1a -H.

Thuat ngft "hydroxy" (mdt minh hodc két hop véi (cc) thuat ngft khéc)
c6 nghia [a -OH.

Thuat ngft "carboxy" (mot minh hodc két hop véi (cac) thuat ngit khéc) c6
nghia [4 -C(O)-OH.

Thuat ngfr "amino" (mdt minh hogc két hop véi (céc) thudt ngir khac) c6
nghia 1a -NHo,.

Thuat ngtr "halogen" hodc "halo" (mdt minh hodc két hop véi (cac) thuét
ngft khéc) c6 nghia 1 gbe flo (ma c6 thé duoc bidu thi 13 -F), gbe clo (ma co thé
duoc biéu thi 1a -Cl), gbc brom (ma cé thé duoc biéu thi 1a -Br), hodc gbc iot

(ma c6 thé duge bidu thi 1a -I).
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Néu phan tir thé duge md ta 1a "duoc thé" thi gbc khong phai hydro s€ &
vi trf ctia gdc hydro trén nguyén tir cacbon hoic nito ctia phan tir thé nay. Do dd,
vi du, phan tir thé alkyl duoc thé 1a phén tir thé alkyl trong d6 it nhat mot gbe
khéng phai hydro nim & vi trf cia gdc hydro trén phan tir thé alkyl. Vi du,
monofloalkyl 1 alkyl dugc thé bang gdc flo, va difloalkyl 13 alkyl dugc thé bang
hai gbc flo. Can hiéu r3 1a néu phan tir thé duoc thé nhiéu hon mét 1an thi mdi
gbc khong phai hydro c6 thé 13 gidng nhau hodc khac nhau (trir khi ¢6 quy dinh
khac).

Néu phan tir thé duoc mé ta 1a "ty y dugc thé", thi phan tir thé nay ¢ thé
(1) khéng duoc thé hodc (2) duoc thé. Néu phan tir thé duge mé ta 1a tuy ¥ duge
thé bang t6i da mot sé cu thé cac gdc khong phai hydro thi phin tir thé nay c6
thé (1) khong duoc thé; hoic (2) dugc thé bing t6i da mot sb cu thé cac gbe
khong phai hydro hoic bing mot sb tdi da sb céc vi tri c6 thé thé trén phén tir
thé. Do d6, vi du, néu phan tir thé dwoc mé ta 1a heteroaryl tiy y dugc thé bang
t51 da 3 gbc khong phai hydro thi heteroaryl bat ky véi dudi 3 vi tri ¢6 thé thé s8
ty v dugc thé bing tdi da sé gbc khong phai hydro tuong tmg véi sb vi tri ¢6
thé thé ma heteroaryl c6. Vi duy, tetrazolyl (ma chi c6 mot vi trf c6 thé thé) s& tuy
v dugc thé bang t6i da mot gde khong phai hydro. Vi du khéc, néu nito amino
duoc mo ta 13 thy y duoc thé bing t6i da 2 gbc khong phai hydro thi nito amino
bac mot s& tiy ¥ duoc thé bing t6i da 2 gbc khéng phai hydro, trong khi d6 nito
amino béc hai s& tly y duoc thé bang t6i da chi 1 gbc khong phai hydro.

Séng ché nay st dung thuat ngir "phéan tir thé" va "gbc" c6 thé thay thé
cho nhau.

Tién t6 "halo" c6 ¥ nghia 14 phin tir thé ma gén véi tién t6 nay dugc thé
b%mg mét hoic nhiéu géc halogen dugc chon mdt cach doc lap. Vi du, haloalkyl
c6 nghia 13 phén tir thé alkyl trong d6 it nhit mot gbc hydro dugc thay thé bang
gbc halogen. Vi du vé céc haloalkyl bao gdm clometyl, 1-bromoetyl, flometyl,

diflometyl, triflometyl, va 1,1,1-trifloetyl. Can hiéu rd ring néu phan tir thé
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duoc thé bang nhiéu hon mot gdc halogen thi cac gbe halogen nay sé gidng nhau

hoac khéc nhau (trtr khi c6 quy dinh khac).

Tién t§ "perhalo" c6 nghia 14 tit ca céc gbc hydro trén phan tir thé gin véi
tién t& nay dugc thay thé béng géc halogen dugc chon mot cach doc 1ap, tic 1a,
mdi gbc hydro trén phin tir thé ndy duoc thay thé bang gbc halogen. Néu tét ca
cac gdc halogen 13 gibng nhau thi tién t6 nay thuong s& nhan dang gdc halogen.
Do d6, vi du, thuat ngit "perflo" c¢6 nghia 1a tit ca cic gdc hydro trén phan tir thé
gén véi tién t6 nay s& duoc thé bing gbc flo. Vi dy, thuit ngit "perfloalkyl” c6
nghfa 14 phan tr thé alkyl trong dé gbc flo thay thé cho mdi gbc hydro.

Thuét ngtt "carbonyl" (mét minh hoidc két hop véi (cac) thuit ngit khac)
co6 nghia 1a -C(O)-.

Thuat ngft "aminocarbonyl" (mét minh hogic két hop véi (céc) thuét ngit
khac) c¢6 nghia la -C(O)-NH,.

Thust ngir "oxo" (mdt minh hoiic két hop véi (cac) thut ngir khéc) cb
nghia 14 (=0).

Thuét ngt "oxy" (mdt minh hoic két hop vdi (cac) thuat ngit khac) cb
nghia 13 phén tir thé ete, va ¢ thé duoc biéu thi 1a -O-.

Thuét ngit "hydroxyalkyl" (mdt minh hodic két hop véi (cac) thust ngi
khéac) c6 nghia 1a —alkyl-OH.

Thuét ngt "alkylamino" (mdt minh hoic két hop véi (céc) thuét ngf
khac) c6 nghia la —alkyl-NH,.

Thuét ngit "alkyloxy" (m6t minh hodc két hop véi (cac) thust ngit khac)
¢ nghia 1 phan tir thé alkylete, ttc 13, -O-alkyl. Vi du vé phan tir thé nay bao
gdm metoxy (-O-CHs), etoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy,
sec-butoxy, va tert-butoxy.

Thuét ngit "alkylcarbonyl" (m6t minh hozc két hop véi (cac) thudt ngir
khac) c6 nghia la -C(O)-alkyl.
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Thuat ngtt "aminoalkylcarbonyl" (mft minh hodc két hop vdi (cac) thuat
ngit khac) c6 nghia la -C(O)-alkyl-NHo.

Thudt nglt "alkyloxycarbonyl" (mdt minh hodc két hop vé6i (cac) thuat
ngit khac) c6 nghia 1a -C(O)-O-alkyl.

Thuét ngit "carboxyclylcarbonyl" (mét minh hozc két hop véi (cc) thuat
ngit khac) c6 nghia l1a -C(O)-carboxyclyl.

Tuong tu, thudt ngit "heteroxyclylcarbonyl" (mét minh hozc két hop véi
(cac) thuét ngit khac) c6 nghia 14 -C(O)-heteroxyclyl.

Thuét ngtt "carboxyclylalkylcarbonyl" (mét minh hodc két hop véi (cac)
thuét ngitt khac) c¢6 nghia la -C(O)-alkyl-carboxyclyl.

Tuong ty, thudt nglr "heteroxyclylalkylcarbonyl" (mdt minh hodc két hop
véi (cac) thudt nglt khac) cd nghia la -C(O)-alkyl-heteroxyclyl.

Thuét ngit "carboxyclyloxycarbonyl" (mdt minh hodc két hop vé6i (céc)
thuét nglt khac) c6 nghia 1a -C(O)-O-carboxyclyl.

Thuat nglt "carboxyclylalkyloxycarbonyl" (mdt minh hodc két hop véi
(cac) thuat ngit khac) cd nghia 1a -C(0O)-O-alkyl-carboxyclyl.

Thuat ngft "thio" hodic "thia" (m6t minh hozc két hop véi (cac) thuat ngft
khac) c6 nghia 13 thay thé bing gbc luu huynh, tirc 13 phan tir thé thiaete c6
nghia 13 phan tir thé ete trong d6 nguyén tir luu huynh héa tri hai thay cho
nguyén tir oxy ete. Phan tir thé nay c6 thé dugc bidu thi 13 -S-. Vi du, "alkyl-
thio-alkyl" c6 nghia 1a alkyl-S-alkyl (alkyl-sulfanyl-alkyl).

Thuét nglt "thiol" hodc "sulthydryl" (mdt minh hodc két hop véi (céc)
thuét ngfr khéc) c6 nghia 1 phén tir thé sulfhydryl, va c6 thé duge biéu thj 14 -
SH.

Thuét ngft "(thiocarbonyl)" (mét minh hodc két hop véi (cac) thuat ngit
khac) c¢6 nghia 1a carbonyl trong d6 nguyén tir oxy duoc thay thé bang luu

huynh. Phin tir thé nay ¢ thé dugc bidu thi 1a -C(S)-.
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Thuat ngft "sulfonyl" (m6t minh hodc két hop véi (cac) thuat ngfr khac) co
nghia 1a -S(O),-.

Thuét ngft "aminosulfonyl" (mdt minh hodc két hop véi (cac) thuit ngir

khac) c6 nghia 1a -S(O),-NHa.

Thuét ngit "sulfinyl" hodc "sulfoxido" (mét minh hozc két hop véi (cac)

thuét ngtt khéc) c6 nghia la -S(O)-.

Thuét ngit "heteroxyclyl" (mdt minh hodic két hop véi (cac) thuat ngit
khéc) c6 nghia 1a ciu trac bdo hoa (tic 13, "heteroxycloalkyl"), bdo hoa mdt
phén (t&c 13, "heteroxycloalkenyl"), hodc khong bdo hoa hoan toan (tic 1,
"heteroaryl") chira tong s tir 3 dén 14 nguyén tir trén vong. It nhit mét nguyén
tor trén vong la nguyén tr khac loai (tic la, oxy, nito, hodc luu huynh), véi
nguyén ti trén vong con lai doc 1ap dugc chon tr nhdém bao gdm cacbon, oxy,
nito, va luu huynh. Heteroxyclyl c6 thé cé ciu tric don vong (mét vong) hozc

da vong.

Heteroxyclyl c6 thé 1a don vong, ma thudng c6 tir 3 dén 7 nguyén tir trén
vong, théng thudng hon 13 tir 3 dén 6 nguyén tir trén vong, va thong thudng hon
12 5 hodic 6 nguyén tir trén vong. Vi du v& heteroxyclyl don vong bao gom
furanyl, dihydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, thiophenyl
(thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl, pyrolyl, pyrolinyl,
pyrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyraiolinyl,
pyrazolidinyl, triazolyl, tetrazolyl, oxazolyl, oxazolidinyl, isoxazolidinyl,
isoxazolyl, thiazolyl, isothiazolyl, thiazolinyl, isothiazolinyl, thiazolidinyl,
isothiazolidinyl, thiodiazolyl, oxadiazolyl (bao gdm 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl (furazanyl), hoac 1,3,4-oxadiazolyl), oxatriazolyl
(bao gém 1,2,3,4-oxatriazolyl hoac 1,2,3,5-oxatriazolyl), dioxazolyl (bao gém
1,2,3-dioxazolyl, 1,2,4-dioxazolyl, 1,3,2-dioxazolyl, hodc 1,3,4-dioxazolyl), 1,4-
dioxanyl, dioxothiomorpholinyl, oxathiazolyl, oxathiolyl, oxathiolanyl, pyranyl,
dihydropyranyl, thiopyranyl, tetrahydrothiopyranyl, pyridinyl (azinyl),
piperidinyl, diazinyl (bao gdm pyridazinyl (1,2-diazinyl), pyrimidinyl (1,3-
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diazinyl), hodc pyrazinyl (1,4-diazinyl)), piperazinyl, triazinyl (bao gbém 1,3,5-
triazinyl, 1,2,4-triazinyl, va 1,2,3-triazinyl)), oxazinyl (bao gém 1,2-oxazinyl,
1,3-oxazinyl, hodc 1,4-oxazinyl)), oxathiazinyl (bao gdm 1,2,3-oxathiazinyl,
1,2,4-oxathiazinyl, 1,2,5-oxathiazinyl, hoac 1,2,6-oxathiazinyl)), oxadiazinyl
(bao gém 1,2,3-oxadiazinyl, 1,2,4-oxadiazinyl, 1,4,2-oxadiazinyl, hoac 1,3,5-
oxadiazinyl)), morpholinyl, azepinyl, oxepinyl, thiepinyl, diazepinyl, pyridonyl
(bao gdm pyrid-2(1H)-onyl va pyrid-4(1H)-onyl), furan-2(5H)-onyl,
pyrimidonyl (bao gém pyramid-2(1H)-onyl va pyramid-4(3H)-onyl), oxazol-
2(3H)-onyl, 1H-imidazol-2(3H)-onyl, pyridazin-3(2H)-onyl, va pyrazin-2(1H)-
onyl.

Heteroxyclyl ciing c6 thé ¢6 ciu tric da vong (tirc 13, c6 thé chira nhiéu
hon mdt vong). Vi du vé& céc heteroxyclyl da vong bao gém cac heteroxyclyl
lién két cdu, ngung ty, va vong xodn. Trong heteroxyclyl vong xoin, hai vong
khac nhau c6 chung mét nguyén tir. Trong heteroxyclyl lién két cau, cac vong c6
chung it nhét hai nguyén tir khong lién k&. Vi du vé heteroxyclyl lién két cau bao
gdm 2-oxatrixyclo[3.3.1.1>"]decan. Heteroxyclyl vong ngung tu, hai hoic nhiéu
vong c6 thé duge ngung tu véi nhau sao cho hai vong ¢6 chung mét lién két. Vi
du v& heteroxyclyl vong ngung tu c6 hai hoic ba vong bao gdm
imidazopyrazinyl (bao gém imidazo[1,2-a]pyrazinyl), imidazopyridinyl (bao
gdm imidazo[1,2-a]pyridinyl), imidazopyridazinyl (bao gom imidazo[1,2-
blpyridazinyl),  thiazolopyridinyl  (bao gdbm thiazolo[5,4-c]pyridinyl,
thiazolo[5,4-b]pyridinyl, thiazolo[4,5-b]pyridinyl, va thiazolo[4,5-c]pyridinyl),
indolizinyl, = pyranopyrolyl, = 4H-quinolizinyl, = purinyl,  naphtyridinyl,
pyridopyridinyl (bao gdm pyrido[3,4-b]-pyridinyl, pyrido[3,2-b]-pyridinyl, hozc
pyrido[4,3-b]-pyridinyl), va pteridinyl. Vi du khéc v& heteroxyclyl vong ngung
tu bao gbébm cac heteroxyclyl ngung tu benzo, nhu dihydrochromenyl,
tetrahydroisoquinolinyl, indolyl, isoindolyl (isobenzazolyl, pseudoisoindolyl),
indoleninyl (pseudoindolyl), isoindazolyl (benzpyrazolyl), benzazinyl (bao gbm
quinolinyl (1-benzazinyl) hodc isoquinolinyl (2-benzazinyl)), phtalazinyl,

quinoxalinyl, quinazolinyl, benzodiazinyl (bao gdbm  xinolinyl (1,2-
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benzodiazinyl) hodc quinazolinyl (1,3-benzodiazinyl)), benzopyranyl (bao gdm
chromanyl hodc isochromanyl), benzoxazinyl (bao gdm 1,3,2-benzoxazinyl,
1,4,2-benzoxazinyl, 2,3,1-benzoxazinyl, hoéc 3,1,4-benzoxazinyl),
benzo[d]thiazolyl, va benzisoxazinyl (bao gbém 1,2-benzisoxazinyl hodc 1,4-

benzisoxazinyl).

Thuét ngtt "heteroxycloalkyl" (mét minh hodc két hop véi (cc) thuat ngit
khéc) ¢ nghia 1 heteroxyclyl béo hoa.

Thuét ngtt "Cx-C, heteroxycloalkyl" cé nghia la hé vong heteroxycloalkyl
c6 tir x dén y nguyén tr trén vong. Vi du “C3-C; heteroxycloalkyl” c¢6 nghia 1a

hé vong heteroxycloalkyl ¢6 3 dén 7 nguyén tir trén vong.

Thuét ngit "heteroxycloalkenyl" (mdt minh hozic két hop véi (cac) thuat

ng(t khac) co nghia la heteroxyclyl bdo hoa mot phan.

Thuit nglt "CyC, heteroxycloalkenyl" c6 nghia 1la hé vong
heteroxycloalkenyl c¢6 tir x dén y nguyén tir trén vong. Vi du "C;-C;
heteroxycloalkenyl" c¢6 nghia 1a hé vong heteroxycloalkenyl c6 tir 3 dén 7

nguyén tir trén vong.

Thuat ngit "heteroaryl" (m6t minh hodc két hop véi (cac) thuat ngit khéc)
c6 nghia 13 heteroxyclyl thom c6 tir 5 dén 14 nguyén tir trén vong. Heteroaryl
c6 thé 1a vong don hodc 2 hodc 3 vong ngung tu. Vi du vé c4c heteroaryl bao
gdm phén tir thé vong 6 canh nhu pyridyl, pyrazyl, pyrimidinyl, pyridazinyl, va
1,3,5-, 1,2,4- hoac 1,2,3-triazinyl; phén tir thé vong 5 canh nhu triazolyl, pyrolyl,
imidazyl, furanyl, thiophenyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-,
1,2,4-, 1,2,5-, hodc 1,3,4-oxadiazolyl va isothiazolyl; phﬁn tir thé vong ngung tu
6/5 canh nhu imidazopyrazinyl (bao gbébm imidazo[l,2-a]pyrazinyl)
imidazopyridinyl (bao gdm imidazo[1,2-a]pyridinyl), imidazopyridazinyl (bao
gdm imidazo[1,2-b]pyridazinyl), thiazolopyridinyl (bao gdm thiazolo[5,4-
c]pyridinyl, thiazolo[5,4-b]pyridinyl, thiazolo[4,5-b]pyridinyl, va thiazolo[4,5-
c]pyridinyl), benzo[d]thiazolyl, benzothiofuranyl, benzisoxazolyl, benzoxazolyl,

purinyl, va antranilyl; va cidc vong ngung tu 6/6 canh nhu benzopyranyl,
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quinolinyl, isoquinolinyl, xinolinyl, quinazolinyl, va benzoxazinyl. Cac
heteroaryl ciing c6 thé 13 cdc di vong c6 céc phin gép cong hudng (4N+2
electron pi) nhu pyridonyl (bao gém pyrid-2(1H)-onyl va pyrid-4(1H)-onyl),
pyrimidonyl (bao gdm pyramid-2(1H)-onyl va pyramid-4(3H)-onyl), pyridazin-
3(2H)-onyl va pyrazin-2(1H)-onyl.

Thuat ngit "Cx-Cy heteroaryl" c6 nghia 1 hé vong heteroaryl ¢6 tir x dén y
nguyén tr trén vong. Vi du "Cs-Cs heteroaryl" c6 nghia la hé vong heteroaryl c6

5 hoac 6 nguyén tir trén vong.
Thuét nglt "heteroarylen" c6 nghia la heteroaren hoa tri hai.

Tién t6 gin vdi phan tir thé nhidu thanh phin chi 4p dung cho thanh phan
thtr nhat. Vi du, thuat ngit "alkylxycloalkyl" chira hai thanh phin: alkyl va
xycloalkyl. Do d6, tién t6 C;-Cs- trén C-Cg-alkylxycloalkyl ¢6 nghia 1a thanh
phan alkyl cua alkylxycloalkyl c6 tir 1 dén 6 nguyén tir cacbon; tién t6 Ci-Ce-
khong mé ti thanh phin xycloalkyl. Vi du khéc, tién t5 "halo" trén
haloalkyloxyalkyl nghia 1a chi thanh phin alkyloxy coa phin t&r thé
alkyloxyalkyl duoc thé bing mdt hodc nhidu gdc halogen. Néu viéc thé halogen
c6 thé dién ra theo cach khac hodc bd sung trén thanh phan alkyl thi phan tir thé
s& dugc mb ta 1a "alkyloxyalkyl dugc thé halogen" thay vi "haloalkyloxyalkyl"
- va cubi cling 13, néu viéc thé halogen c6 thé chi xay ra trén thanh phan alkyl thi

phan tir thé s& duogc mo t4 1a "alkyloxyhaloalkyl."

Thuat ngit "didu tri" chi phuong phép 1am gidm nhe hodc loai bd bénh
va/hodc cac triéu ching di kém véi nd.

Thust ngit "phong ngira" chi phuong phip phong ngira su tAn cong cla
bénh va/hodc cac triéu chimg di kém né hodc gitip ddi twong tranh méc bénh.
Nhu duge ding & ddy, "phong ngira" ciing bao gdm viéc lam tri hodn sy tin
cdng clia bénh va/hodc cac tridu chimg di kém né va lam giam nguy co méc phai

bénh.
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Thuat nglt "lugng hitu hiéu trong diéu tri" chi luong hop chét dugc dung
d0 dé ngin nglra su tién trién ctia hodc 1am giam dén mic do nhit dinh d6i véi

mot hodc nhiéu triéu chimg cua tinh trang bénh hodc r6i loan dugc diéu tri.

Thuét ngit "didu bién" chi kha ning cia hop chét trong viéc 1am ting hozic
giam chirc ning, hodc hoat tinh cua kinaza. "Su diéu bién", nhu duogc ding &
day, dugc du tinh 1a bao gém su dbi khang, sy cha van, su ddi khang mot phﬁn
va/hodc su chd van mot phﬁn hoat tinh di kém véi kinaza. Cac chit tc ché
kinaza la cac hop chét ma, vi du, lién két, mot phén hodc hoan toan phong bé su
kich thich, 1am gidm, ngin chdn, 1am can tr& sy hoat hoa, v6 hoat, khir nhay,
hodc diéu chinh giam su tai nap tin hiéu. Cac chét hoat héa kinaza 13 cac hop
chét ma, vi du, lién két, kich thich, lam tang, md, hoat hoa, thuc déy, tang cuong

su hoat héa, 1am nhay hodc didu chinh ting sy tai nap tin hiéu.

Thuét ngit "duoe phdm" nhu duoc ding & ddy dugc dy tinh 1 bao gom
san phim chtra céc thanh phan x4c dinh véi lugng x4c dinh, cling nhu san pham
bAt ky ma thu duoc, mdt cach tryc tiép hogc gian tiép, tir su két hop cac thanh
phén x4c dinh véi cac luong x4c dinh. Thuét ngit "duoc dung" c6 nghia la chét
mang, chit pha lodng hodc t4 duge phai tuong thich véi cic thanh phan khéc

trong dugc phdm va khong gay hai dén ngudi ding no.

"Déi tuong" dugce dinh nghia ¢ diy 1a bao gbdm dong vat nhu dong vat co
v, bao gdm, nhung khong chi giéi han &, loai linh truong (vi du, con ngudi),
bo, clru, dé, ngua, chd, méo, tho, chudt, chudt nhét va cac loai tuong tu. Trong

cac phuong an dugc uu tién, doi tugng la nguoi.

Thuat ngt "nhém bao vé NH", nhu duoc ding & ddy, c6 nghia la
tricloetoxycarbonyl, tribromoetoxycarbonyl, benzyloxycarbonyl,
para-nitrobenzylcarbonyl, ortho-bromobenzyloxycarbonyl, cloaxetyl,
dicloaxetyl, tricloaxetyl, trifloaxetyl, phenylaxetyl, formyl, axetyl, benzoyl, tert-
amyloxycarbonyl, tert-butoxycarbonyl, para-metoxybenzyloxycarbonyl, 3,4-
dimetoxybenzyl-oxycarbonyl,  4-(phenylazo)benzyloxycarbonyl, 2-furfuryl-
oxycarbonyl, diphenylmetoxycarbonyl, 1,1-dimetylpropoxy-carbonyl,
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isopropoxycarbonyl, phtaloyl, sucxinyl, alanyl, leucyl, 1-adamantyloxycarbonyl,
8-quinolyloxycarbonyl,  benzyl,  diphenylmetyl, triphenylmetyl,  2-
nitrophenylthio, metansulfonyl, para-toluensulfonyl, N,N-dimetylaminometylen,

benzyliden, 2-hydroxybenzyliden, 2-hydroxy-5-clobenzyliden, 2-hydroxy-1-

naphtyl-metylen, 3-hydroxy-4-pyridylmetylen, xyclohexyliden,
2-etoxycarbonylxyclohexyliden, 2-etoxycarbonylxyclopentylidene,
2-axetylxyclohexylidene, 3,3-dimetyl-5-oxyxyclo-hexyliden,

diphenylphosphoryl, dibenzylphosphoryl, 5-metyl-2-oxo-2H-1,3-dioxol-4-yl-
metyl, trimetylsilyl, trietylsilyl, va triphenylsilyl.

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

Thuéat ngft "nhém bao vé OH hodc SH", nhu dugc dung & day, c6 nghia la
benzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl,
4-metoxybenzyloxycarbonyl, 3,4-dimetoxybenzyloxycarbonyl, metoxycarbonyl,
etoxycarbonyl, tert-butoxycarbonyl, 1,1-dimetylpropoxycarbonyl,
isopropoxycarbonyl, isobutyloxycarbonyl, diphenylmetoxycarbonyl,
2,2,2-tricloetoxycarbonyl, 2,2,2-tribromoetoxycarbonyl, 2-
(trimetylsilyl)etoxycarbonyl, 2-(phenylsulfonyl)etoxycarbonyl, 2-
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(triphenylphosphonio)etoxycarbonyl, 2-furfuryloxycarbonyl, 1-
adamantyloxycarbonyl, vinyloxycarbonyl, alyloxycarbonyl,
S-benzylthiocarbonyl, 4-etoxy-1-naphtyloxycarbonyl, 8-quinolyloxycarbonyl,
axetyl, formyl, cloaxetyl, dicloaxetyl, tricloaxetyl, trifloaxetyl, metoxyaxetyl,
phenoxyaxetyl, pivaloyl, benzoyl, metyl, tert-butyl, 2,2,2-tricloetyl,
2-trimetylsilyletyl, 1,1-dimetyl-2-propenyl, 3-metyl-3-butenyl, alyl, benzyl
(phenylmetyl), para-metoxybenzyl, 3,4-dimetoxybenzyl, diphenylmetyl,
triphenylmetyl, tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl,
metoxymetyl,  metylthiometyl,  benzyloxymetyl,  2-metoxyetoxymetyl,
2,2,2-triclo-etoxymetyl, 2-(trimetylsilyl)etoxymetyl, 1-etoxyetyl, metansulfonyl,
para-toluensulfonyl, trimetylsilyl, trietylsilyl, triisopropylsilyl,
dietylisopropylsilyl, tert-butyldimetylsilyl, tert-butyldiphenylsilyl,
diphenylmetylsilyl, va tert-butylmetoxyphenylsilyl.

Hop chdt

Céc chét ddng phan hinh hoc c6 thé t6n tai d6i v&i cac hop chét theo sang
ché. Cac hop chit theo sang ché co thé chira céc lién két d6i cacbon-cacbon hozc
c4c lién két ddi cacbon-nito & cdu hinh E hoic Z, trong d6 thuat ngit “E” biéu thi
céc phén tr thé thir ty cao hon nim & céc phia dbi dién nhau qua lién két doi
cacbon-cacbon hoic lién két doi cacbon-nito va thuét ngft “Z” biéu thi cac phén
tt thé thir tw cao hon ndm & cing phia dbi véi lién két d6i cacbon-cacbon hozc
lién két ddi cacbon-nito nhu dwgc xdc dinh béi quy tic uu tién Cahn-Ingold-
Prelog. Cac hop chét theo sang ché ciing c6 thé ton tai dudi dang hdn hop céc
hop chit ddng phan “E” va “Z”. Phan tr thé xung quanh xycloalkyl hogc
heteroxycloalkyl d6i khi dugc quy dinh 13 cAu hinh cis hoic trans.

Céc hop chét theo sang ché c6 thé chtra nguyén tir cacbon dugc thé khong
dbi xtmg trong cAu hinh R hoic S, trong d6 céc thuat ngit "R" va "S" dugc dinh
nghia biang IUPAC 1974 Recommendations for Section E, Fundamental
Stereochemistry, Pure Appl. Chem. (1976) 45, 13-10. Cac hop chét c6 nguyén

t cacbon dugc thé khong dbi xing véi luong cdu hinh R va S nhu nhau 1a
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raxemic & cdc nguyén tir cacbon nay. Cac nguyén tir c6 lugng mot ciu hinh cao
hon so véi lugng cAu hinh con lai dugc quy cho cu hinh c6 lugng cao hon, tt
hon 1 luong ndy khoang 85%-90%, t6t hon nita 14 luong nay khoang 95%-99%,
va tot hon nfta 13 véi luong trén 99%. Do d6, sang ché bao gébm hdn hop
raxemic, cac chit ddng phén l4p thé twong ddi va tuyét dbi, va cac hdn hop cia

céc chit ddng phan lap thé tuong dbi va tuyét doi.
Cac hop chdt dwoc danh dau hodc duoc lam giau déng Vi

Céc hop chit theo sang ché c6 thé ton tai dudi dang duoce 1am gidu hozc
dugc dénh ddu ddng vi chira mét hodc nhidu nguyén ti c6 khéi lwong nguyén tir
hosic s6 khéi khac véi khéi luong nguyén tir hodc sb khéi thuong thiy trong tu
nhién. Céc chét ddng vi c¢6 thé 1a cac chét ddng vi phéng xa hoic khong phéng
xa. Cac chit dong vi clia cc nguyén tir nhu hydro, cacbon, phospho, luu huynh,
flo, clo, va iot bao gdbm, nhung khéng chi giéi han &, 2H, *H, 13C, '*C, N, '#0,
32p, 35G, I8F 36C], va 125]. Céac hop chét ma chira cc chit ddng vi khéc trong sb

nay va/hodc cac nguyén tir khac 1a nam trong pham vi cua sang che.

Theo phuong 4n khéc, cac hop chét duoc dénh ddu ddng vi chira céc chit
ddng vi doteri (3H), triti (*H) hodc C. C4c hop chét dugc danh déu dong vi theo
sang ché c6 thé duoc didu ché bang cac phuong phap chung di duge chuyén gia
trong linh vuc nay biét 5. Cac hop chét duge danh ddu dong vi nay cé thé duoc
diéu ché mét cach thuén tién bing cach thuc hién céc quy trinh duge mé ta trong
phin Vi dy thuc hién sang ché va phin So dd duoc bdc 16 & day bang cach thay
thé chét khong duge danh diu bing chit duge danh ddu ddng vi sin cé. Trong
mot s trudng hop, cdc hop chét c6 thé duoc xir 1y bang cac chét duoc danh diu
ddng vi dé trao dbi nguyén tir binh thudng bang nguyén tir ddng vi ctia né, vi du,
hydro duoc dbi bing doteri bang cach ding axit doteric nhu D,SO4/D,0. Ngoai
cach trén, cac quy trinh va céc chét trung gian c6 lién quan dugc mo ta, vi dy,
trong tai liéu cta Lizondo, J et al., Drugs Fut, 21(11), 1116 (1996); Brickner, S J
et al., J Med Chem, 39(3), 673 (1996); Mallesham, B et al., Org Lett, 5(7), 963
(2003); cac cbéng bd don qudc té sb WO1997010223, W0O2005099353,
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WO01995007271, WO2006008754; céc patent M§ s6 7538189; 7534814;
7531685; 7528131; 7521421; 7514068; 7511013; va cac cong bd don yéu cAu
cép patent M§ s6 20090137457; 20090131485; 20090131363; 20090118238;
20090111840; 20090105338; 20090105307, 20090105147; 20090093422;
20090088416; va 20090082471, cac phuong phap nay dugc dinh kém theo day

bang céach vién dan.

Céc hop chét duge danh déu ddng vi theo sang ché c6 thé duge ding lam
chuén d& xé4c dinh hiéu luc cia céc chit tc ché Bel-xL trong céc thir nghiém lién
két. Cac hop chét chira ddng vi d& duoc sir dung trong nghién ctru duge ly dé
kiém tra tinh chuyén héa in vivo clia cic hop chét bing cach danh gia co ché tac
dung va qud trinh chuyén hoéa cta hop chét gdc khéng dugc danh du dong vi
(Blake et al. J. Pharm. Sci. 64, 3, 367-391 (1975)). Céac nghién ctru chuyén hoa
nay 13 quan trong v& sy an toan, va hiéu qua cta dugc chét chira bénh, vi hop
chit hoat tinh in vivo duoc diung cho bénh nhan hodc vi céac chét chuyén hoéa
duoc tao ra tir hop chit gdc ching t6 14 gay doc hodc gy ung thu (Foster et al.,
Advances in Drug Research Vol. 14, pp. 2-36, Academic press, London, 1985;
Kato et al., J. Labelled Comp. Radiopharmaceut., 36(10):927-932 (1995);
Kushner et al., Can. J. Physiol. Pharmacol., 77, 79-88 (1999).

Ngoai ra, cac duoc chit chira ddng vi khong c6 hoat tinh phéng xa, nhu
cac duoc chit dugc doteri hda duoc goi 13 “cac duoc chét nang” cling co thé
duogc dung dé diéu tri cac bénh va céc tinh trang bénh co li€n quan dén hoat tinh
Bel-xL. Viée tang luong ddng vi c6 trong hop chat 1én trén mutc ¢ trong tu
nhién ctia né duge goi 1a viée lam gidu. Vi du vé luong lam gidu bao gbém
khoang tir 0,5, 1,2, 3,4,5,6,7, 8,9, 10, 12, 16, 21, 25, 29, 33, 37, 42, 46, 50,
54, 58, 63, 67, 71,75, 79, 84, 88, 92, 96, dén khoang 100mol%. Viéc thay thé
dén khoang 15% nguyén tir binh thudng bang nguyén tir ddng vi ning d3 duoc
thuc hién va duy tri trong khoang vai ngdy dén vai tudn & dong vat c6 v, bao
gbm loai gdm nhim va chd, véi tac dung phu quan st dugce 1a tb1 thiéu (Czajka

D M va Finkel A J, Ann. N.Y. Acad. Sci. 1960 84: 770; Thomson J F, Ann.
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New York Acad. Sci 1960 84: 736; Czakja D M et al., Am. J. Physiol. 1961 201:
357). Viéc thay thé cip cao dén muc 15%-23% trong dich co thé nguoi bing
doteri dugc phat hién 1a khong géy doc hai (Blagojevic N et al. in "Dosimetry &
Treatment Planning for Neutron Capture Therapy", Zamenhof R, Solares G va
Harling O Eds. 1994. Advanced Medical Publishing, Madison Wis. pp.125-134;
Diabetes Metab. 23: 251 (1997)).

Viéc danh d4u dong vi bén cua dwoc chat c6 thé thay doi céc tinh chét héa
1y ctia né nhu pKa va db tan trong lipit. C4c tac dung va cac bién d6i niy co thé
tac dong dén dap tng dugc dong luc hoc clia phéan tir dugc chét néu viéc thé
ddng vi tic dong dén ving lién quan dén tuwong tac phdi ti-thy thé. Mic di mot
s6 tinh chét vét Iy cia phan tir duoc danh ddu ddng vi bén 13 khic véi cac tinh
chét vat 1y cta phén tir khéng dugc danh déu, nhung cac tinh chit héa hoc va
sinh hoc 13 gibng, v6i mét ngoai 18 quan trong: vi khéi lugng nguyén tir dong vi
ning gia ting nén lién két bit ky co lién quan dén nguyén tir déng vi ning nay
va nguyén ti khac sé& trd nén manh hon so véi lién két twong tu gifta nguyén tir
ddng vi nhe va nguyén tir d6. Do d6, viéc két hop nguyén tir ddng vi & vi tri
chuyén héa hodc bién ddi enzym s& lam chadm céc phan Ung, c6 kha ning lam
thay d6i bién dang dugc dong hoc hozc hiéu qua so véi hop chét khéng duoc

d4nh d4u dong vi.

Céc nhém thich hop dbi véi X, Y!, L, Y2 Z!, R!, R?, R? m, n, va p trong
cac hgp chét c6 cong thie (I) dugc chon mdt cach ddc 1ap. Cac phuong an dugce
md ta trong sang ché c6 thé duoc két hop. Két hop nay duoc du tinh va nim
trong pham vi ctia sang ché. Vi duy, du tinh 1a cac phuong an d6i v6i nhom bét
ky trong s& X, Y!, L1, Y2 Z!, R, R%, R?, m, n, va p c6 thé duoc két hop véi cac
phuong 4n cac phuong 4n dugce dinh nghia cho nhém bét ky khéc trong s6 X,
YL LY Y2 72 R R2 R m, n, vap.

Do d6, mot phwong 4n ciia sang ché d& cap dén cac hop chat va cac mudi
dugc dung ctia nd, ma hitu dung lam cac chét trc ché cac protein Bel-xL chéng

su chét té bao theo chuong trinh, cac hop chit nay c6 cong thirc (I):
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R (Rz)n
\/
R:)pE\/\[Yl Ll Y2
Cong thtc (1),

nhu dugc xac dinh trén day.

Theo khia canh khac, sang ché d& cép dén hop chét c6 cong thirc (II):

2)n
N RN
<R3>p b
L1 N
Cong thtc (1)

va cac mudi duge dung cta né, trong d6 X, L', Y2, ZL, R, R, R3, m, n, vap 1a
nhu dugc mé ta & ddy cho Céng thire (I); R* 13 nhu dugc mé ta & ddy cho phan
ttr thé trén Y?, va o bang 0, 1, hoic 2.

Theo mdt phuong 4n, sang ché dé cap dén hop chét, va cac mudi duoc
dung cta no, hitu dung lam céc chét trc ché cac protein Bel-xL chéng su chét té
bao theo chwong trinh, hop chit nay cé céng thirc (II) nhu duoc x4c dinh trén
day.

Theo phuong 4n khac, sang ché d& cap dén hop chat cé cong thirc (II)
duoc chon tir nhém bao gdm:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1%7]dec-1-yl)etyl]-1H-pyrol-
3-yl}pyridin-2-carboxylic;
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N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-
(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrol-3-yl]-6-
[(metylsulfonyl)carbamoyl]pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-
carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-
(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrol-3-yl]-6-
[(xyclopropylsulfonyl)carbamoyl]pyridin-2-yl1}-1,2,3,4-tetrahydroisoquinolin-8-
carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-xyano-1-{[3-metoxytrixyclo[3.3.1.1%"]dec-1-yl|metyl }-2-metyl-
1H-pyrol-3-yl)pyridin-2-carboxylic;

axit 6-[ 8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-

2(1 H)—yl] -3-[5-xyano-2-metyl-1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-
pyrol-3-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-xyano-2-metyl-1-[(3-metyl-2-oxatrixyclo[3.3.1.1>7]dec-1-
ylDmetyl]-1H-pyrol-3-yl}pyridin-2-carboxylic;
va cac mudi duoce dung cua no.

Theo khia canh khéc, sang ché d& cap dén hop chét c6 cong thic (II1):

Ry (R?),
g T o
<R3>p
L1 “y2
Cong thtc (I1IT)

va cdc mubi duoge dung cia nd, trong d6 X, LY, Y2 Z!, R}, R4, R3, m, n, vap la
nhu dugc mé ta & diy cho Céng thire (I); R* 1a nhu duoc mb ta & ddy cho phan
ttr thé trén Y?, va o bang 0, 1, hodc 2.
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Theo mot phuong 4n, sang ché dé cap dén hop chat, va cac mubi duoc
dung ctia nd, hitu dyng 1am céc chit e ché cac protein Bel-xL chdng su chét té
bao theo chuong trinh, hop chét ndy c6 cong thic (III) nhu duwoc xac dinh trén
day.

Theo phuong 4n khac, sang ché dé cap dén hop chét cé cong thie (III)
dugc chon tir nhém bao gdm:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[3,5-dimetyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)- 1 H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(spiro[3.5]non-7-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3,5-dimetyltrixyclo[3.3.1.1>"]dec-1-yl|metyl } -1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-hydroxytrixyclo[3.3.1.1*7]dec-1-yl]metyl}-1H-pyrazol-4-
yD)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-metoxytrixyclo[3.3.1.1*7]dec-1-yl|metyl } -1H-pyrazol-4-
yD)pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1>7]dec-1-yl|metyl } -1 H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-{1-[(3,5,7-trimetyltrixyclo[3.3.1.1*"]dec-1-yl)metyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(trixyclo[3.3.1.137]dec-2-ylmetyl)-1H-pyrazol-4-yl[pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-bromotrixyclo[3.3.1.1>"]dec-1-ylJmetyl } -1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.1%7]dec-1-yl|metyl }-1 H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-(2-oxatrixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-
dihydroisoquinolin-2(1H)-yl1]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1>"]dec-1-ylJmetyl } -1 H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-metoxytrixyclo[3.3.1.1>7]dec-1-ylJmetyl }-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;
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N-(1,3-benzothiazol-2-y1)-2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-
(trixyclo[3.3.1.137]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]pyridin-2-yl}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-[5-
metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl}-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-{5-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-
ylmetyl)-1H-pyrazol-4-yl]-6-(2H-tetrazol-5-yl)pyridin-2-yl }-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)- 1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-({3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.1*"]dec-1-yl }metyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{5-xyano-1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec- 1-ylmetyl)-1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3,5-dimetyltrixyclo[3.3.1.1>"]dec-1-ylJmetyl } -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.1%"]dec-1-
yl]metyl}-1H-pyrazol-4-yl)pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1%]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(metylsulfonyl)carbamoyl]pyridin-2-yl}-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[3-metoxy-5,7-dimetyltrixyclo[3.3.1.1*]dec-1-yl]metyl }-5-
metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-y1)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1>"]dec-1-
yl]metyl }-5-metyl-1H-pyrazol-4-yl)-6-[(morpholin-4-
ylsulfonyl)carbamoyl|pyridin-2-y1}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-[5-(1-{[3-metoxytrixyclo[3.3.1.1%"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-
{[(triflometyl)sulfonyl]carbamoyl}pyridin-2-yl]-1,2,3,4-tetrahydroisoquinolin-
8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{6-[ (xyclopropylsulfonyl)carbamoyl]-5-(1-
{[3-metoxytrixyclo[3.3.1.1%"]dec-1-ylJmetyl }-5-metyl- 1 H-pyrazol-4-yl)pyridin-
2-yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{5-clo-1-[trixyclo[3.3.1.1%"]dec-1-ylmetyl]- 1 H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)(1,1-*Hy)-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1*"]dec-1-ylmetyl)-

1 H-pyrazol-4-yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1>"]dec-1-ylJmetyl } -5-metyl-
1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[1-(2-metoxyetyl)xyclooctyl |metyl }-5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(imidazo[1,2-a]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-yImetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-metyl-1-{[3-(tetrahydro-2H-pyran-4-
ylmetoxy)trixyclo[3.3.1.137]dec-1-ylJmetyl } -1H-pyrazol-4-yl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(1-{[2-(2-metoxyetyl)trixyclo[3.3.1.137]dec-2-ylJmetyl }-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1>"]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1>7]dec-1-yl }metyl)-
5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-({1-[2-(metylsulfonyl)etoxy]xyclooctyl }metyl)-1H-
pyrazol-4-yl]pyridin-2-carboxylic;
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axit 3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
y1]-6-[8-([ 1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]pyridin-2-carboxylic;

axit 6-[8-(imidazo[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-
ylmetyl)-1H-pyrazol-4-yl|pyridin-2-yl}-N-([ 1,3 Jthiazolo[5,4-b]pyridin-2-yl)-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-y1]-6-
[8-([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{1-[(5-metoxyspiro[2.5]oct-5-y)metyl]-5-metyl-1H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy } trixyclo[3.3.1.1>]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.1*7]dec-1-yl]metyl } -
1 H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[1-({3,5-dimetyl-7-[2-(metylamino)etoxy]trixyclo[3.3.1.1>"]dec-1-
yl}metyl)-5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(5-metyl-1-{[3-(2-{2-[2-
(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.137]dec-1-yl|metyl } -1H-pyrazol-
4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-[1-({8-[(benzyloxy)carbonyl]-8-azabixyclo[3.2.1]oct-3-yl } metyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(1-{[3,5-dimetyl-7-(2-{2-[2-
(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.137]dec-1-yl]metyl}-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

va cac muodi dugc dung cia nd.

Theo khia canh khac, sdng ché dé cap dén hop chit c6 cong thirc (IV):

(Rl)m (Rz)n
\/ /s
\| 11 N _Z!
\[ AN
(R¥)
= Ny o
N SYagin [t
X N
\LI‘YZ
Cong thtc (IV)

va céc mudi duoc dung ciia né, trong d6 X, L, Y2, Z, R, R4, R, m, n, vap 14
nhu dugc mb ta & day cho Cong thirc (I); R* 14 nhu duoc mé ta & day cho phan
ttr thé trén Y?, va o béng 0 hoic 1.

Theo mdt phuong 4n, séng ché dé cap dén hop chét, va cac mudi duoc
dung cta nd, hitu dung lam céc chét &c ché cac protein Bel-xL chbng su chét té
bao theo chuong trinh, hop chét ndy c6 cong thirc (IV) nhu duogc xac dinh trén
day.
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Theo phuong an khac, sang ché @& cip dén hop chét c6 cong thic (IV)
dugc chon tir nhém bao gom:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1H-1,2,3-triazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-1,2,3-
triazol-4-yl]pyridin-2-carboxylic;
va cdc mubi duoc dung cia nd.

Theo khia canh khéc, séng ché dé cap dén mét sd hop chét cu thé c6 cong
thie (V):

RYp, 2
R ¢ /(R )n
\I NN Z'
Y
/F N
) ®?), I
»Z
LLY2
Cong thuc (V)

va cdc mubi dugc dung ctia né nhu dugc liét ké dudi day.

Theo mdt phuong 4n, sang ché d& cap dén mot sb hop chét cu thé, va cac
mudi duoc dung cia nd, hitu dung lam céc chit tc ché céc protein Bel-xL chéng
su chét té bao theo chwong trinh, cac hop chit nay duoc liét ké dudi day.

Céc hop chét cu thé c6 cong thire (V) duge chon tir nhém bao gom:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-4-[trixyclo[3.3.1.1%"]dec-1-ylmetoxy]phenyl } pyridin-2-

carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1%"]dec-1-ylmetoxy]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{3-[trixyclo[3.3.1.1*"]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1*7]dec-1-yloxy]phenyl} pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-xyano-3-[trixyclo[3.3.1.13"]dec- 1-ylamino]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-xyano-3-[trixyclo[3.3.1.1*7]dec-1-ylsulfanyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{[trixyclo[3.3.1.1>"]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{2-metyl-3-[trixyclo[3.3.1.1*"]dec-1-ylsulfamoyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-y1]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1*"]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1*"]dec-1-ylcarbamoyl]phenyl } pyridin-

2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.137]dec-1-
ylmetyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[2-xyano-3-(trixyclo[3.3.1.1>7]dec-1-ylsulfonyl)phenyl]pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{metyl[(trixyclo[3.3.1.1%7]dec-2-
yl]carbamoyl} phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[metyl(2-oxatrixyclo[3.3.1.1%>"]dec-1-
ylcarbonyl)amino]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1>"]dec-2-
yl]sulfamoyl} phenyl)pyridin-2-carboxylic;
va cac mubdi duge dung ciia né.

Theo khia canh khac, sang ché d& cap dén hop chét c6 cong thirc (VI):

R (R?),
\/ 2
@ 1
x NN Z
T
HN™ 0 3 RS
oo 1
LLYZ
Cong thirc (VI)

va cdc mudi duoc dung ctia né, trong d6 X, L', Y2, Z!, R!, R4 R} m, n, vap 14
nhu duge mé ta & day cho Cong thie (I); R* 13 nhu dwoc mé ta & ddy cho phan

ttr thé trén Y?, va o bang 0, 1, hozic 2 .
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Theo mot phuong 4n, sang ché d& cap dén hop chét, va cac mubi duoc
dung ctia nd, hitu dung 1am céc chét e ché cac protein Bel-xL chéng sy chét té
bao theo chuong trinh, hop chét ndy c¢6 cong thirc (VI) nhu duoc x4c dinh trén
day.

Theo phuong 4n khac, sang ché d&& cip dén hop chit c6 cong thic (VI)
dugc chon tir nhém bao gdm:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-2'-(trixyclo[3.3.1.1*7]dec-1-ylmetoxy)-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3'-metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-3,4"-bipyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-2'-[xyclooctyl(metyl)amino]-3'-metyl-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3'-metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylsulfonyl)-3,4"-bipyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3'-metyl-2'-(trixyclo[3.3.1.1>]dec-1-ylsulfanyl)-3,4'-bipyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3'-metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylamino)-3,4'-bipyridin-2-
carboxylic;
va cac mudi dugce dung cia no.

Duoc phdam, liéu phdp két hop, phwong phdp diéu tri va viéc dimg thudc

Phuong 4n khéc cta sang ché d& cip dén dugc phdm chira hop chét c6

cong thic (1) va ta dugc.
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Phuong 4n khéc cta sang ché mé ta phuong phap diéu tri bénh ung thu &
dong vat c6 vl bao gdm viée cho dbi twong niy ding lugng chip nhan dugc

trong didu tri ctia hop chét c6 cong thirc (I).

Phuong 4n khéc cta sang ché mé ta phwong phép diéu tri bénh tu mién &
doéng vat c¢6 vi bao gdém viée cho dbi tugng nay ding luong chip nhan duoc

trong didu tri ctia hop chét c6 cong thirc (I).

Phuong 4n khac ciia sang ché dé cap dén céc duoc phim dé diéu tri céac
bénh trong do6 co su bi€u hién cia céc protein Bel-xL chdng su chét té bao theo
chuong trinh, cac dugc pham nay chira t4 dugc va lugng hitu hi€u trong diéu tri

ctia hop chét ¢ cong thic (I).

Phuong 4n khic cia sang ché mé ta phuong phap didu tri bénh & bénh
nhan trong d6 ¢6 su biéu hién cta cc protein Bel-xL chéng su chét té bao theo
chuong trinh, phuong phép nay bao gébm cho bénh nhan ding lugng hitu hiéu

trong didu tri ctia hop chét c6 cong thirc ().

Phuong 4n khéc cta sang ché mé ta duge phdm dé didu tri bénh ung thu
bang quang, bénh ung thu ndo, bénh ung thu v, bénh ung thu tiy xuong, bénh
ung thu cd tur cung, bénh bach cau lympho man tinh, bénh ung thu dai truc
trang, bénh ung thu thuc quan, bénh ung thu t& bao gan, bénh bach ciu nguyén
bao lympho, u lympho thé nang, cdc bénh 1y 4c tinh cta t6 chtc lympho ¢
nguén géc té bao T hodc t& bao B, u hic sic td, bénh bach cu tiy bao, u tuy,
bénh ung thu miéng, bénh ung thu budng tring, bénh ung thur phéi té bao khong
nhé, bénh ung thu tuyén tién liét, bénh ung thu phéi té bao nho hoic bénh ung
thu 14 lach, duoc phidm nay chira t4 dugc va luong hiru hiéu trong diéu tri cia

hop chét c6 cong thirc (I).

Phuong 4n khéc cta sang ché mé ta phuong phap diéu tri bénh ung thu
bang quang, bénh ung thu ndo, bénh ung thu v, bénh ung thu tiy xwong, bénh
ung thu c¢b tir cung, bénh bach ciu lympho man tinh, bénh ung thu dai truc
trang, bénh ung thu thuc quan, bénh ung thu té bao gan, bénh bach clu nguyén
bao lympho, u lympho thé nang, céc bénh ly 4c tinh cia td chitc lympho c6
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nguén géc té bao T hodc té bao B, u hic sic t§, bénh bach ciu tay bao, u tuy,
bénh ung thu miéng, bénh ung thu budng trimg, bénh ung thu phéi té bao khong
nho, bénh ung thu tuyén tién liét, bénh ung thu phéi t& bao nho hoic bénh ung
thu 14 lach & bénh nhan, phuwong phap ndy bao gdm cho bénh nhan diing lugng

hitu hiéu trong didu tri ctia hop chit ¢ cong thire (I).

Phuong 4n khéc cta sang ché mé ta cac dugc phdm dé didu tri cac bénh
ma trong d6 c6 su biéu hién cta céc protein Bel-xL chéng su chét té bao theo
chuong trinh, cac dugc phdm nay chira ta dugc va lwgng hitu hidu trong didu tri
ctia hop chét c6 cong thie (I) va luong hitu hiu trong didu trj ciia mot chat didu

tri khdc hodc nhidu hon mét chat didu trj khac.

Phuong 4n khéc cia sang ché mé ta phuong phap diéu tri bénh & bénh
nhén trong d6é c¢6 su biéu hién cla céc protein Bel-xL chéng sy chét t& bao theo
chuong trinh, phwong phép nay bao gém cho bénh nhan dung lugng hitu higu
trong didu tri ctia hop chét ¢ cong thie (I) va lugng hitu higu trong diéu trj cua

mot chit didu tri khic hodic nhidu hon mét chét didu tri khac.

Phuong 4n khac ctia séng ché mé ta dugc phim ¢ diéu tri bénh ung thu
bang quang, bénh ung thu ndo, bénh ung thu vi, bénh ung thu tdy xuong, bénh
ung thu cd tir cung, bénh bach cau lympho man tinh, bénh ung thu dai truc
trang, bénh ung thu thuc quan, bénh ung thu té bao gan, bénh bach cau nguyén
bao lympho, u lympho thé nang, cic bénh 1y 4c tinh cla t6 chirc lympho cd
ngudn gbc t& bao T hodc té bao B, u héc séc td, bénh bach ciu tiy bao, u tiy,
bénh ung thu miéng, bénh ung thur budng trimg, bénh ung thu phéi t& bao khéng
nhd, bénh bach cau lympho man tinh, u tiy, bénh ung thu tuyén tién liét, bénh
ung thu phéi t& bao nho hodc bénh ung thu 14 1ach, dugc phadm nay chira t4 duoc
va luong hiru hidu trong diéu tri ctia hop chét c6 cong thirc (1) va lugng hitu hidu

trong diéu tri cia mdt chét diéu tri khac hodac nhi€u hon mot chat diéu tri khac.

Phuong 4n khéc cua sang ché mé ta phuong phép diéu tri bénh ung thu
bang quang, bénh ung thu nfo, bénh ung thu v, bénh ung thu tiy xuong, bénh
ung thu cb tir cung, bénh bach cau lympho man tinh, bénh ung thu dai tryc
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trang, bénh ung thu thyc quéan, bénh ung thu té bao gan, bénh bach cau nguyén
bao lympho, u lympho thé nang, céc bénh Iy 4c tinh ciia t6 chtic lympho c6
ngu("in géc t& bao T hodc té bao B, u hic sic td, bénh bach ciu tiy bao, u tuy,
bénh ung thu miéng, bénh ung thu budng tring, bénh ung thu phéi t& bao khoéng
nhé, bénh bach ciu lympho man tinh, u tiy, bénh ung thu tuyén tién 1iét, bénh
ung thu phdi t& bao nho hoic bénh ung thu 14 lach & bénh nhén, phuong phap
nay bao gém cho bénh nhan ding lugng hitu higu trong didu tri cua hop chit 6
cong thie (1) va lugng hitu hidu trong didu tri ctia mot chét didu tri khac hoic

nhiéu hon mdt chit diéu tri khac.

Chét chuyén hoa ctia hop chét c6 cong thic (I), duoc tao ra béng quy trinh
chuyén hda in vitro hoic in vivo, cling c6 thé hitu dung dé didu tri cac bénh lién

quan dén céc protein Bel-xL chdng su chét t& bao theo chuong trinh.

Céc hop chét tién chat nhit dinh ma c6 thé dugc chuyén hoéa in vitro hogc
in vivo dé tao thanh cac hop chét ¢ cong thirc (I) cling 6 thé hitu dung dé didu
tri cac bénh c6 lién quan dén sy biéu hién cia céc protein Bel-xL chéng su chét

té bao theo chuong trinh.

Hop chit ¢6 cong thirc (I) ¢6 thé tdn tai dudi dang cac mudi cong axit,
cac mudi cong bazo hoic cc ion ludng tinh. Céc mudi cta hop chét nay dugc
didu ché trong qud trinh tach hogc sau khi tinh ché hop chét. Cac mubi cong
axit ciia hop chit 13 cic mubi thu duge tir phan tng clia hop chét véi axit. Vi
du, cac mudi axetat, adipat, alginat, bicacbonat, xitrat, aspartat, benzoat,
benzensulfonat, bisulfat, butyrat, camphorat, camphorsufonat, digluconat,
format, fumarat, glyxerophosphat, glutamat, hemisulfat, heptanoat, hexanoat,
hydroclorua, hydrobromua, hydroiodua, lactobionat, lactat, maleat,
mesitylensulfonat, metansulfonat, naphtylensulfonat, nicotinat, oxalat, pamoat,
pectinat, persulfat, phosphat, picrat, propionat, sucxinat, tartrat, thioxyanat,
tricloaxetic, trifloaxetic, para-toluensulfonat, va undecanoat cta hop chit dugc

du tinh 13 ndm trong pham vi cta sang ché. Cac muoi cong bazo cta hop chat la
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cac mudi thu duge tir phan Ung clia hop chat véi hydroxit, cacbonat hoic

bicacbonat ctia cac cation nhu lithi, natri, kali, canxi, va magie.

Hop chét c6 cong thire (I) c¢6 thé duge dung, vi du, trong ma, trong mat,
qua dudng miéng, bing cach tham thau, ngoai dudng tiéu hoa (trong bép, trong
mang bung, trong xuong Uc, trong tinh mach, dudi da), qua truc trang, khu trt,

qua chan bi hodc qua am dao.

Luong hitu hiéu trong didu tri ctia hop chét c6 cong thire (I) tiy thude vao
ddi tuong nhéan viéc diéu tri, r6i loan duoc diéu tri va do nang cua no, dugc
phim chtra hop chét, thoi gian ding, cich ding, khoang thoi gian diéu tri, hiéu
luc ctia hop chét, téc d6 thanh thai ctia né va ¢ hay khéng ding dong thoi thube
khac. Luong hop chét c6 cong thirc (I) theo sang ché dugc ding dé bao ché
dugc phidm dé dung hang ngay cho bénh nhén dudi dang liéu don hodc cic phan
lidu 12 ndm trong khoang tir 0,03 dén 200mg/kg thé trong. Cac dugc pham don

lidu chira cac luong nay hoic két hop céc phan luong clia ching.

Hop chét c¢6 cong thirc (I) c6 thé duge ding cliing hoic khong cling véi ta
duoc. T4 dugc bao gdm, vi du, chét bao nang hodc chit phu gia nhu céc chét gia
tang su hép thu, chét chéng oxy hoa, chét két dinh, chit dém, chét phu, chét
mau, chét pha loang, chét gy ra, chit nhii héa, chét don, huong liéu, chét 1am
Am, chét 1am tron, chit tao mui, chét bao quan, chét déy, chit lam giai phoéng,
chit khur trung, chét lam ngot, chit 1am hoa tan, chat lam uét, va céc hdn hop

cua chung.

Céc t4 duge dé bao ché cac duge phim chira hop chit ¢6 cong thirc (1) dé
ding qua dudng miéng dudi dang lidu rin bao gom, vi du, aga, axit alginic,
nhom hydroxit, rugu benzylic, benzyl benzoat, 1,3-butylen glycol, carbomer,
dau thau dau, xenluloza, xenluloza axetat, bo cacao, tinh bot ngo, dau ngo, dau
hat bong, cross-povidon, diglyxerit, etanol, etyl xenluloza, etyl laureat, etyl
oleat, cac este cla axit béo, gelatin, diu mam, glucoza, glyxerol, dau lac,
hydroxypropylmetyl xenluloza, isopropanol, nudc mudi déng truong, lactoza,

magie hydroxit, magie stearat, malt, manitol, monoglyxerit, dau dliu, dau lac,
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cac mudi kali phosphat, tinh bot khoai tdy, povidon, propylen glycol, dung dich
Ringer, dau cdy rum, diu vimg, natri carboxymetyl xenluloza, cac mudi natri
phosphat, natri lauryl sulfat, natri sorbitol, diu d4u nanh, axit stearic, stearyl
fumarat, sucroza, cdc chit hoat dong bé mit, talc, tragacan, ruoQu
tetrahydrofurfuryl, triglyxerit, nudc, va cdc hdn hop cta ching. Cac ta duge dé
didu ché dugc phdm chira hop chét c6 cong thirc (I) theo sang ché dé dung trong
mét hodic qua dudng miéng dudi dang lidu long bao gdm, vi du, 1,3-butylen
glycol, ddu thau dau, diu ngd, dau hat bbng, etanol, cac este ciia axit béo va
sorbitan, diu mim, dau lac, glyxerol, isopropanol, dau 6liu, céc polyetylen
glycol, propylen glycol, ddu vimg, nuéc va cac hdn hgp cia ching. Cac ta dugce
dé bao ché duoc phdm chira hop chit c6 cong thie (I) theo sang ché dé ding
béng cach thdm thau bao gdm, vi du, cloflohydrocarbon, etanol, nudc va cac hdn
hop cua ching. Céc ta dugc d8 bao ché dugc phim chira hop chat cé cong thic
(I) theo sang ché dé ding ngoai dudng tiéu héa bao gbm, vi du, 1,3-butandiol,
dau thau dau, dau ngo, dau hat bong, dextroza, dAu mim, dau lac, liposom, axit
oleic, diu 6liu, dau lac, dung dich Ringer, dau cdy rum, dau vung, dau dau nanh,
U.S.P. hodc dung dich natri clorua déng trrong, nuéc va cac hdn hop cia ching.
C4 ta dugce dé bao ché duoc phim chira hop chét c6 cong thire (I) theo sdng ché
dé dung qua truc trang hoic qua &m dao bao gdm, vi du, bo cacao, polyetylen

glycol, sap va cac hon hop clia ching.

Hop chét ¢6 cong thire (I) cb biéu hién 13 hiru dung khi dwoc duing véi cac
chét alkyl hoa, cac chit Gc ché su tao mach, cac khang thé, cac chét chéng
chuyén hoa, céc chit chdng gian phan, céc chét chdng tang sinh, cic chét khang
virut, cdc chét (e ché aurora kinaza, céc chét rc ché chét thuc ddy su chét té bao
theo chuong trinh khac (vi dy, Bcl-xL, Bel-w va Bfl-1), cac chét hoat hda qua
trinh thu thé chét, cac chét Gc ché Ber-Abl kinaza, cac khang thé BiTE (chét dan
xép t& bao T dic hiéu kép: Bi-Specific T cell Engager), cac chit lién hop duoc
chét khang thé, cdc chat cai bién dap Gng sinh hoc, céc chit ¢c ché kinaza phu
thudc xyclin, cac chit e ché chu trinh té bao, cac chét tc ché xyclooxygenaza-

2, cdc DVD, c4c chit Gc ché thu thé tuong tu gen gdy ung thu virut bénh bach
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ciu (ErbB2), cic chit e ché yéu t tang trudng, cac chit tc ché protein sbc
nhiét (heat shock protein: HSP)-90, cc chét Grc ché histon deaxetylaza (HDAC),
cac lidu phap hormon, cdc chit mién dich, céc chét e ché céc protein chét té
bao theo chuong trinh (IAPs), cac chit khang sinh xen gitta, cdc chét (e ché
kinaza, cdc chat e ché kinesin, cac chit (rc ché Jak2, cac chét tc ché dich cta
rapamyxin & dong vat cd vi, cac microRNA, cac chét (e ché kinaza dugc diéu
hoa bing tin hidu ngoai bao duoc hoat héa bing chit giy gian phan, cac protein
lién két da hoéa tri, cac thudc chéng viém khong steroit (NSAID), céc chat trc ché
poly ADP (adenosin diphosphat)-riboza polymeraza (PARP), cac chét didu tri
héa hoc platin, céc chét trc ché kinaza gidng polo (polo-like kinase: PIk), céc
chét @c ché phosphoinositit-3 kinaza (PI3K), cac chét (e ché proteaosom, céc
chét twong ty purin, cc chét twong ty pyrimidin, cdc chét e ché thu thé tyrosin
kinaza, cac alkaloit thuc vat retinoit/deltoit, céc axit ribonucleic tc ché nhod
(siRNA), cac chat rc ché topoisomeraza, cac chét (rc ché ubiquitin ligaza, va cac

chét tuong tu, va két hop v&i mot hoac nhidu chét nay.

Céc khéng thé BiTE 1a céc khang thé dic hidu kép hudng céc té bao T tAn
cdng cac té bao ung thu bing cach lién két ddng thoi hai t& bao nay. Sau dé té
bao tin coéng t& bao ung thu dich. Vi du v& céc khang thé BiTE bao gdm
adecatumumab (Micromet MT201), blinatumomab (Micromet MT103) va cac
chét twong ty. Khéng gi6i han béi gia thuyét bat ky, mot trong sd cac co ché ma
qua d6 céc té bao T gay ra su chét t& bao theo chuong trinh ctia t& bao ung thu
dich 13 bang cach xuat ra khoi t& bao (exocytosis) céc thanh phan hat hiy té bao,

ma bao gobm perforin va granzym B.

Cac SiRNA 13 cac phan tir c6 céc chit nén ARN néi sinh hodc céc
nucleotit dugc cai bién hoa hoc. Cac cai bién nay khéng hiy hoai hoat tinh té
bao ma 1am ting d6 6n dinh va/hodic ting hiéu luc t& bao. Vi du v& céc cai bién
héa hoc bao gém cac nhom phosphorothioat, 2'-deoxynucleotit, cac ribonucleotit
chtra 2'-OCHj3-, cac 2'-F-ribonucleotit, cac 2'-metoxyetyl ribonucleotit, cac két

hop cta ching va céc chét tuong tu. siRNA c¢6 thé c6 chidu dai thay ddi (vi du,
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10-200 bps) va céu trac thay d6i (vi du, cip téc, cac chudi don/kép, chu tric
phdng, céu trac khia/ngét quéing, ciu tric ghép dbi khong xing) va duge xtr ly
trong céc té bao dé gay ra su bat hoat gen hoat tinh. siRNA soi kép (dsRNA) c6
thé ¢6 mot sb nucleotit giéng nhau trén mdi soi (cac dau bing) hoic cic dau
khong d6i xtmg (céc phan nhd ra). Phan nhd ra cta 1-2 nucleotit cd thé c6 trén
soi c6 nghia va/hodc soi d6i nghia, cling nhu ¢6 trén cac dau 5'- va/hodc 3'- cia
Soi nhét dinh. Vi du, cdc siRNA hudng dich Mcl-1 d& dugc chiing minh 1a lam
gia tdng hoat tinh cuia ABT-263, (tic la, N-(4-(4-((2-(4-clophenyl)-5,5-dimetyl-
1-xyclohex-1-en-1-yl)metyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-
yl)-1-((phenylsulfanyl)metyl)propyl)amino)-3-
((triflometyl)sulfonyl)benzensulfonamit) hoac ABT-737 (ttc la, N-(4-(4-((4'-
clo(1,1'-biphenyl)-2-yl)metyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-
(dimetylamino)-1-((phenylsulfanyl)metyl)propyl)amino)-3-
nitrobenzensulfonamit) trong nhidu dong té bao khéi u (Tse et. al, Cancer

Research 2008, 68(9), 3421 va céc vién dan trong do).

Céc protein lién két da héa tri 1a cac protein lién két chtra hai hozc nhiéu
vi trf lién két khang nguyén. Céc protein lién két da héa tri duoc ciu trac dé co
ba hodc nhidu vi trf lién két khang nguyén va thudng 13 cac khang thé khéng co
trong tu nhién. Thuat nglt “protein lién két da hidu” c6 nghia 13 protein lién két
c6 thé lién két hai hodc nhidu dich c6 lién quan hoic khéng lién quan. Céc
protein lién két ving bién d6i kép (Dual variable domain: DVD) 1a c4c protein
lién k&t hoéa tri bbn hodc da héa tri chira hai hodc nhidu vi tri lién két khang
nguyén. Cac DVD nay c6 thé 1 dic hidu don (tc 13, c6 kha nang lién két mot
antigen) hodc da hiéu (tic 13, c6 kha ning lién két hai hodc nhiéu khéng
nguyén). Cac protein lién két DVD chira hai polypeptit DVD chudi ning va hai
polypeptit DVD chudi nhe duge goi 1a DVD Ig. Mdi nira cia DVD Ig chta
polypeptit DVD chudi ning, polypeptit DVD chudi nhe, va hai vi tri lién két
khang nguyén. Mdi vi trf lién két chira ving bién ddi chudi ning va ving bién
ddi chudi nhe vdi téng cong 6 CDR tham gia trong lién két khang nguyén trén

mot vi trf lién két khang nguyén.
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Céc chét alkyl hoa bao gém altretamin, AMD-473, AP-5280, apaziquon,
bendamustin, brostallicin, busulfan, carboquon, carmustin (BCNU),
chlorambucil, CLORETAZINE® (laromustin, VNP 40101M), xyclophosphamit,
decarbazin, estramustin, fotemustin, glufosfamit, ifosfamit, KW-2170, lomustin
(CCNU), mafosfamit, melphalan, mitobronitol, mitolactol, nimustin, N-oxit khoi
nito, ranimustin, temozolomit, thiotepa, TREANDA® (bendamustin), treosulfan,

rofosfamit va cc chét twong tu.

Cac chit e ché sy tao mach bao gém céc chét Gc ché thu thé tyrosin
kinaza ddc hidu noi mo (Tie-2), cac chét trc ché thu thé yéu t6 phat trién biéu bi
(EGFR), céc chét trc ché thy thé yéu t6 phat trién insulin-2 (IGFR-2), c4c chét
Grc ché chéit nén metalloproteinaza-2 (MMP-2), cic chit (c ché chat nén
metalloproteinaza-9 (MMP-9), cac chét tric ché thu thé yéu t& phat trién co
ngudn gdc tir tiéu cdu (PDGFR), cac chét tuong tu thrombospondin, céc chit tic
ché thy thé tyrosin kinaza yéu t6 phat trién noi mé mach (VEGFR) va cac chét

tuong tu.

Céc chit chdng chuyén héa bao gdbm ALIMTA® (pemetrexed dinatri,
LY231514, MTA), 5-azacitidin, XELODA® (capecitabin), carmofur,
LEUSTAT® (cladribin), clofarabin, cytarabin, cytarabin ocfosfat, cytosin
arabinosit, decitabin, deferoxamin, doxifluridin, eflornithin, EICAR (5-etynyl-1-
B -D-ribofuranosylimidazol-4-carboxamit), enocitabin, ethnylcytidin, fludarabin,
5-flouraxil mot minh hodc két hop véi leucovorin, GEMZAR® (gemcitabin),
hydroxyure, ALKERAN®(melphalan), mercaptopurin, 6-mercaptopurin ribosit,
methotrexat, axit mycophenolic, nelarabin, nolatrexed, ocfosfat, pelitrexol,
pentostatin, raltitrexed, Ribavirin, triapin, trimetrexat, S-1, tiazofurin, tegafur,

TS-1, vidarabin, UFT va céc chét tuong tu.

Céc chit khang virut bao gdm ritonavir, hydroxycloquin va cac chét

tuong tu.
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Céc chit Gc ché aurora kinaza bao gém ABT-348, AZD-1152, MLN-
8054, VX-680, c4c chit tc ché kinaza dac hiéu aurora A, céc chét tc ché kinaza

ddc hiéu aurora B va cac chat rc ché kinaza pan-Aurora va céc chat tuong tu.

Cac chit Gc ché protein Bcl-2 bao gébm AT-101 ((-)gossypol),
GENASENSE® (G3139 hodc oblimersen (oligonucleotit d6i nghia huéng dich
Bcl-2)), IPI-194, IPI-565, N-(4-(4-((4'-clo(1,1'-biphenyl)-2-yl)metyl)piperazin-
1-yl)benzoyl)-4-(((1R)-3-(dimetylamino)-1-
((phenylsulfanyl)metyl)propyl)amino)-3-nitrobenzensulfonamit) (ABT-737),
N-(4-(4-((2-(4-clophenyl)-5,5-dimetyl-1-xyclohex-1-en-1-yl)metyl)piperazin-1-
yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-
((phenylsulfanyl)metyl)propyl)amino)-3-
((triflometyl)sulfonyl)benzensulfonamit (ABT-263), GX-070 (obatoclax) va cac

chét twong tu.

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

Céc chét Gc ché CDK bao gébm AZD-5438, BMI-1040, BMS-032, BMS-
387, CVT-2584, flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-
690509, seliciclib (CYC-202, R-roscovitin), ZK-304709 va céac chét tuong tu.

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

Céc chét (¢ ché EGFR bao gém ABX-EGF, anti-EGFR immunoliposom,
EGF-vacxin, EMD-7200, ERBITUX® (cetuximab), HR3, cic khang thé IgA,
IRESSA® (gefitinib), TARCEVA® (erlotinib hodc OSI-774), TP-38, protein
dung hop EGFR, TYKERB® (lapatinib) va céc chét twong tu.
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Cac chit Gc ché thy thé ErbB2 bao gdm CP-724-714, CI-1033
(canertinib), = HERCEPTIN® (trastuzumab), =~ TYKERB® (lapatinib),
OMNITARG® (2C4, petuzumab), TAK-165, GW-572016 (ionafarnib),
GW-282974, EKB-569, PI-166, dHER2 (vicxin HER2), APC-8024 (vacxin
HER-2), khang thé dc hiéu kép khang HER/2neu, B7.her2IgG3, c4c khéng thé
ddc hiéu kép ba chirc ning AS HER2, mAB AR-209, mAB 2B-1 va cic chét

tuong tu.

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

céc chét tuong tu.

Cac chit trc ché HSP-90 bao gdm 17-AAG-nab, 17-AAG, CNF-101,
CNF-1010, CNF-2024, 17-DMAG, geldanamycin, IPI-504, KOS-953,
MYCOGRAB® (khang thé tai tb hop cia nguoi ddi véi HSP-90), NCS-683664,
PU24FCl, PU-3, radicicol, SNX-2112, STA-9090 VER49009 va céc chat twong

tu.

Céc chét trc ché protein chét té bao theo chuong trinh bao gdm HGS1029,
GDC-0145, GDC-0152, LCL-161, LBW-242 va cAc chét twong tu.

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

Céc chét hoat héa qué trinh thu thé chét bao gém TRAIL, cac khang thé
hoac cac chit khac ma huédng dich TRAIL hoac céc thu thé chét (vi dy, DR4 va
DR5) nhu Apomab, conatumumab, ETR2-ST01, GDC0145 (lexatumumab),
HGS-1029, LBY-135, PRO-1762 va trastuzumab.

Céc cht trc ché kinesin bao gdm céc chét ¢c ché Eg5 nhu AZD4877,
ARRY-520; cic chét trc ché CENPE nhu GSK923295A va céc chét tuong tu.

Cac chét Gc ché JAK-2 bao gdm CEP-701 (lesaurtinib), X019 va
INCB018424 va c4c chit tuong tu.
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Céc chét wc ché MEK bao gdbm ARRY-142886, ARRY-438162 PD-
325901, PD-98059 va c4c chét twong tu.

Céc chét tc ché mTOR bao gém AP-23573, CCI-779, everolimus, RAD-
001, rapamyxin, temsirolimus, céac chit Gtc ché TORC1/TORC2 canh tranh ATP,
bao gém PI-103, PP242, PP30, Torin 1 va c4c chit twong tu.

Céc thubc chdng viém khéng steroit bao gdm AMIGESIC® (salsalate),
DOLOBID® (diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen),
RELAFEN® (nabumeton), FELDENE® (piroxicam), kem ibuprofen, ALEVE®
(naproxen) va NAPROSYN® (naproxen), VOLTAREN® (diclofenac),
INDOCIN® (indomethacin), CLINORIL® (sulindac), TOLECTIN® (tolmetin),
LODINE® (etodolac), TORADOL® (ketorolac), DAYPRO® (oxaprozin) va céc

nhém thube tu.

Céc chit e ché PDGFR bao gdm C-451, CP-673, CP-868596 va cac chét
tuong tu.

Céc chit didu tri hoéa hoc platin bao gdm cisplatin, ELOXATIN®
(oxaliplatin) eptaplatin, lobaplatin, nedaplatin, PARAPLATIN® (carboplatin),

satraplatin, picoplatin va cc chét tuong tu.
Céc chét trc ché kinaza gidng polo bao gdm BI-2536 va cac chét tuong tu.

Céac chit &rc ché phosphoinositit-3 kinaza (PI3K) bao gdm wortmannin,
LY294002, XL-147, CAL-120, ONC-21, AEZS-127, ETP-45658, PX-866,
GDC-0941, BGT226, BEZ235, XL765 va céc chat tuong tu.

Céc chét tuong tu thrombospondin bao gbm ABT-510, ABT-567, ABT-
898, TSP-1 va céc chét tuong tu.

Céc chét trc ché VEGFR bao gdbm AVASTIN® (bevacizumab), ABT-869,
AEE-788, ANGIOZYME™ (ribozym tc ché sy tao mach (Ribozyme
Pharmaceuticals (Boulder, CO.) va Chiron, (Emeryville, CA)), axitinib (AG-
13736), AZD-2171, CP-547,632, 1IM-862, MACUGEN (pegaptamib),
NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GW-786034), vatalanib
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(PTK-787, ZK-222584), SUTENT® (sunitinib, SU-11248), VEGF trap,
ZACTIMA™ (vandetanib, ZD-6474) va cc chit trong tu.

Céc chat khang sinh bao gdm cac chit khang sinh xen gifra aclarubixin,
actinomyxin D, amrubixin, annamyxin, adriamyxin, BLENOXANE®
(bleomyxin), daunorubixin, CAELYX® hoic MYOCET® (liposomal
doxorubixin), elsamitruxin, epirbuxin, glarbuixin, ZAVEDOS® (idarubixin),
mitomyxin C, nemorubixin, neocarzinostatin, peplomyxin, pirarubixin,
rebeccamyxin, stimalamer, streptozoxin, VALSTAR® (valrubixin), zinostatin va

céc chét tuong tu.

Cac chit wGc ché topoisomeraza bao gdm aclarubixin, 9-
aminocamptothexin, amonafide, amsacrin, becatecarin, belotecan, BN-80915,
CAMPTOSAR® (irinotecan hydroclorua), camptothexin, CARDIOXANE®
(dexrazoxin), diflomotecan, edotecarin, ELLENCE® hoic PHARMORUBICIN®
(epirubixin), etoposide, exatecan, 10-hydroxycamptothexin, gimatecan,
lurtotecan, mitoxantron, orathexin, pirarbuxin, pixantron, rubitecan, sobuzoxan,

SN-38, tafluposide, topotecan va cac chét tuong tu.

Céc khang thé bao gdbm AVASTIN® (bevacizumab), cic khang thé dic
hiéu CD40, chTNT-1/B, denosumab, ERBITUX® (cetuximab), HUMAX-CD4®
(zanolimumab), cdc khéng thé dic hidu IGFIR, lintuzumab, PANOREX®
(edrecolomab), RENCAREX® (WX G250), RITUXAN® (rituximab),

ticilimumab, trastuzimab, céc khang thé CD20 typ I va II va cac chét tuong tu.

Céc liéu phap hormon bao gdbm ARIMIDEX® (anastrozol), AROMASIN®
(exemestan), arzoxifen, CASODEX® (bicalutamit), CETROTIDE® (cetrorelix),
degarelix, deslorelin, DESOPAN® (trilostan), dexamethason, DROGENIL®
(flutamit), EVISTA® (raloxifen), AFEMA™  (fadrozol), FARESTON®
(torémifen), FASLODEX® (fulvestrant), FEMARA® (letrozol), formestan,
glucocorticoit, HECTOROL® (doxercalciferol), RENAGEL®  (sevelamer
cacbonat), lasofoxifen, leuprolide axetat, MEGACE® (megesterol),
MIFEPREX® (mifepriston), NILANDRON™ (nilutamit), NOLVADEX®
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(tamoxifen xitrat), PLENAXIS™ (abarelix), prednison, PROPECIA®
(finasteride), rilostan, SUPREFACT® (buserelin), TRELSTAR® (hormon gii
phong hormon lutein héa (luteinizing hormone releasing hormone: LHRH)),
VANTAS® (Histrelin implant), VETORYL® (trilostan hodc modrastan),
ZOLADEX® (fosrelin, goserelin) va cac chat trong tu.

Céc deltoit va retinoit bao gdm seocalcitol (EB1089, CB1093),
lexacalcitrol (KH1060), fenretinit, PANRETIN® (aliretinoin), ATRAGEN®
(liposomal tretinoin), TARGRETIN® (bexaroten), LGD-1550 va cdc chét tuong

tu.

Céac chit c ché PARP bao gdm ABT-888 (veliparib), olaparib, KU-
59436, AZD-2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 va

cac chit tuong tu.

Céc alkaloit thuc vét bao gdm, nhung khéng chi gidi han &, vincristin,

vinblastin, vindesin, vinorelbin va cac chat tuong tu.

Céc chét tc ché proteasom bao gdm VELCADE® (bortezomib), MG132,
NPI-0052, PR-171 va céc chét twong tu.

Vi du vé& céc chdt mién dich bao gdm cac interferon va cac chit ting
cudng mién dich khac. Céc interferon bao gdm interferon alpha, interferon
alpha-2a, interferon alpha-2b, interferon beta, interferon gama-1la,
ACTIMMUNED? (interferon gama-1b) hoic interferon gama-nl, cac két hop cia
chiing va cédc chit twong tu. Céc chit khac bao gdbm ALFAFERONE® ,(IFN-a),
BAM-002 (glutathion duoc oxy héa), BEROMUN® (tasonermin), BEXXAR®
(tositumomab), CAMPATH® (alemtuzumab), CTLA4 (khang nguyén lympho
bao doc hai t& bio 4 (cytotoxic lymphocyte antigen 4)), decarbazin, denileukin,
epratuzumab, GRANOCYTE® (lenograstim), lentinan, interferon bach cau
alpha, imiquimod, MDX-010 (anti-CTLA-4), u héc sic t§ vicxin, mitumomab,
molgramostim, MYLOTARG™ (gemtuzumab ozogamicin), NEUPOGEN®
(filgrastim), OncoVAC-CL, OVAREX® (oregovomab), pemtumomab
(Y-muHMFG1), PROVENGE® (sipuleucel-T), sargaramostim, sizofilan,
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teceleukin, THERACYS® (Bacillus Calmette-Guerin), ubenimex, VIRULIZIN®
(chét didu tri mién dich, Lorus Pharmaceuticals), Z-100 (Specific Substance of
Maruyama (SSM)), WF-10 (Tetraclodecaoxide (TCDO)), PROLEUKIN®
(aldesleukin), ZADAXIN® (thymalfasin), ~ZENAPAX® (daclizumab),
ZEVALIN® (90Y-Ibritumomab tiuxetan) va cdc chit twong tu.

Céc chit cai bién dap tmg sinh hoc 14 cac chit ma cai bién cac co ché
phong vé cua sinh vat séng hodc cic dap tng sinh hoc, nhu kha ning sdng sét,
phat trién hodc biét héa cia céc t& bio mod huéng ching c6 hoat tinh khang khdi
u va bao gdém krestin, lentinan, sizofiran, picibanil PF-3512676 (CpG-8954),

ubenimex va cac chat tuong tu.

Céc chét tuong tu pyrimidin bao gdm xytarabin (ara C ho#c Arabinoside
C), xytosin arabinosit, doxifluridin, FLUDARA® (fludarabin), 5-FU (5-
flouraxil), floxuridin, GEMZAR® (gemcitabin), TOMUDEX® (ratitrexed),
TROXATYL™ (triaxetyluridin troxacitabin) va cc chat twong tu.

Céc chit tuong tu purin bao gdm LANVIS® (thioguanin) va PURI-
NETHOL® (mercaptopurin).

Céc chét chdng gi4n phin bao gdm batabulin, epothilon D (KOS-862), N-
(2-((4-hydroxyphenyl)amino)pyridin-3-yl)-4-metoxybenzen-sulfonamit,
ixabepilon (BMS 247550), paclitaxel, TAXOTERE® (docetaxel), PNU100940
(109881), patupilon, XRP-9881 (larotaxel), vinflunin, ZK-EPO (epothilon tbng

hop) va céc chét tuong tu.

Céc chét trc ché ubiquitin ligaza bao gdm céc chét trc ché MDM2, nhur cac

nutlin, cdc chét e ché NEDDS8 nhu MLN4924 va cac chét twong tu.

Hop chét theo sang ché cling c6 thé dugc ding dudi dang céc chét lam
nhay phéng xa 1am ting cudng hiéu qua cta lidu phép phéng xa. Vi du vé liéu
phép phéng xa bao gém lidu phép phéng xa chiim tia ngoai, liéu phap radi xa,
liéu phap ding tia phéng xa dé gan va liéu phap ding tia X ngudn kin, khéng

kin va cac li€p phép tuong tu.

-64-



20603

Ngoai ra, hop chét ¢6 cong thire (I) c6 thé duoc két hc_;p v6i céc chét didu
tri héa hoc khac nhu ABRAXANE™ (ABI-007), ABT-100 (chét &c ché farnesyl
transferaza), ADVEXIN® (vicxin Ad5CMV-p53), ALTOCOR® hoic
MEVACOR® (lovastatin), AMPLIGEN® (poly I:poly C12U, ARN téng hop),
APTOSYN® (exisulind), AREDIA® (axit pamidronic), arglabin, L-asparaginaza,
atamestan (1-metyl-3,17-dion-androsta-1,4-dien), AVAGE® (tazaroten), AVE-
8062 (dan xuét combreastatin), BEC2 (mitumomab), cachectin hoic cachexin
(tdc nhan hoai tir khéi u), canvaxin (vicxin), CEAVAC® (vicxin ung thu),
CELEUK® (celmoleukin), CEPLENE® (histamin dihydroclorua), CERVARIX®
(vicxin virut papilloma cho nguodi), CHOP® (C: CYTOXAN®
(xyclophosphamit); H: ADRIAMYCIN® (hydroxydoxorubixin); O: Vincristin
(ONCOVIN®); P: prednison), CYPAT™ (xyproteron axetat), combrestatin A4P,
DAB(389)EGF (cac vung xUc tac va chuyén doan cua doc t6 bach hiu duoc
dung hop qua lién két His-Ala vdi yéu t6 phét trién biéu bi ctia nguoi) hoic
TransMID-107R™ (ddc t& bénh bach hﬁu), dacarbazin, dactinomyxin, axit 5,6-
dimetylxantenon-4-axetic (DMXAA), eniluraxil, EVIZON™ (squalamin lactat),
DIMERICINE® (T4N5 liposome lotion), discodermolit, DX-8951f (exatecan
mesylat), enzastaurin, EPO906 (epithilon B), GARDASIL® (vacxin tai td hop
virut papilloma ngudi héa tri bén (Typ 6, 11, 16, 18)), GASTRIMMUNE?,
GENASENSE®, GMK (vicxin lién hop gangliosit), GVAX® (vicxin ung thu
tuyén tién liét), halofuginon, histerelin, hydroxycarbamit, axit ibandronic, IGN-
101, IL-13-PE38, IL-13-PE38QQR (cintredekin besudotox), IL-13-
pseudomonas exotoxin, interferon-o, interferon-y, JUNOVAN™ hodc
MEPACT™ (mifamurtit), lonafarnib, 5,10-metylentetrahydrofolat, miltefosin
(hexadexylphb sphocholin), NEOVASTAT®(AE-941), NEUTREXIN®
(trimetrexat glucuronat), NIPENT® (pentostatin), ONCONASE® (enzym
ribonucleaza), ONCOPHAGE® (diéu tri vicxin u hic sic td), ONCOVAX®
(vicxin IL-2), ORATHECIN™ (rubitecan), OSIDEM® (thubc té bao dua trén
khang th8), OVAREX® MAb (khing thé don dong clia chudt), paclitaxel,
PANDIMEX™ (saponin aglycon tir nhdn sdm chta 20(S)protopanaxadiol
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(aPPD) va 20(S)protopanaxatriol (aPPT)), panitumumab, PANVAC®-VF
(vdcxin ung thu nghién ctu), pegaspargaza, PEG Interferon A, phenoxodiol,
procarbazin, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomit), RSR13 (efaproxiral)), SOMATULINE® LA (lanreotit),
SORIATANE® (acitretin), staurosporin (Streptomyces staurospores), talabostat
(PT100), TARGRETIN® (bexaroten), TAXOPREXIN® (DHA-paclitaxel),
TELCYTA® (canfosfamit, TLK286), temilifen, TEMODAR® (temozolomit),
tesmilifen, thalidomit, THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-
dihydro-6-metyl-4-ox0-5-(4-pyridylthio)quinazolin dihydrocloua),
TNFERADE™ (adenovector: chit mang AND chira gen cho yéu t5 hoai tir khéi
u-a), TRACLEER® hoic ZAVESCA® (bosentan), tretinoin (Retin-A),
tetrandrin, TRISENOX® (arsenic trioxit), VIRULIZIN®, ukrain (din xut cia
cac alkaloit tir cdy celandine 16n), vitaxin (khéng thé khéang alphavbeta3),
XCYTRIN® (motexafin gadolinium), XINLAY™ (atrasentan), XYOTAX™
(paclitaxel poliglumex), YONDELIS® (trabectedin), ZD-6126, ZINECARD®

(dexrazoxan), ZOMETA® (axit zolendronic), zorubixin va cac chat tuong tu.
S6 liéu

Viéc xé4c dinh tinh hitu ich cta hop chét c6 cong thirc (I) dé 1am chat lién
két v&i va 1a chét te ché cac protein Bel-xL chéng su chét t& bao theo chuong
trinh duge thuc hién bing cich st dung thir nghiém truyén ning luong cong
huéng huynh quang dugc phén giai theo thoi gian (Time Resolved-Fluorescence
Resonance Energy Transfer: TR-FRET). Khang thé Tb-khang-GST dugc mua
tir Invitrogen (Catalog No. PV4216).

Téng hop méu do

T4t ca cac chat phan ing dugc st dung dudi dang duge mua tir nha cung
clp trir khi ¢ quy dinh khac. Cac chit phan tmg téng hop peptit bao gbém
diisopropyletylamin (DIEA), diclometan (DCM), N-metylpyrolidon (NMP), 2-
(1H-benzotriazol-1-y1)-1,1,3,3-tetrametyluroni hexaflophosphat (HBTU), N-
hydroxybenzotriazol (HOBt) va piperidin dugc mua tir Applied Biosystems, Inc.
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(ABI), Foster City, CA hodac American Bioanalytical, Natick, MA. Céc hdp axit
amin 9-florenylmetyloxycarbonyl (Fmoc) dugc nap trudc (Fmoc-Ala-OH,
Fmoc-Cys(Trt)-OH, Fmoc-Asp(tBu)-OH, Fmoc-Glu(tBu)-OH, Fmoc-Phe-OH,
Fmoc-Gly-OH, Fmoc-His(Trt)-OH, Fmoc-Ile-OH, Fmoc-Leu-OH, Fmoc-
Lys(Boc)-OH, Fmoc-Met-OH, Fmoc-Asn(Trt)-OH, Fmoc-Pro-OH,
Fmor-GlIn(Trt)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Thr(tBu)-
OH, Fmoc-Val-OH, Fmoc-Trp(Boc)-OH, Fmoc-Tyr(tBu)-OH) dugc mua tr
ABI hoic Anaspec, San Jose, CA. Nhya tong hop peptit (nhya Fmoc-Rink amit
MBHA) va Fmoc-Lys(Mtt)-OH dugc mua tir Novabiochem, San Diego, CA.
Este 6-carboxyfluoresxein sucxinimidyl mét isome (6-FAM-NHS) dugc mua tur
Anaspec. Axit trifloaxetic (TFA) dugc mua to Oakwood Products, West
Columbia, SC. Thioanisol, phenol, triisopropylsilan (TIS), 3,6-dioxa-1,8-
octandithiol (DODT) va isopropanol dugc mua tu Aldrich Chemical Co.,
Milwaukee, WI. Phd khéi ion hoa khu hép thu bﬁng tia laze dugc hd tro trén
nén (Matrix-assisted laser desorption ionization mass-spectra: MALDI-MS)
dugc ghi trén thiét bj Applied Biosystems Voyager DE-PRO MS). Phé khéi
phun dién t (electrospray mass-spectra: ESI-MS) dugc ghi trén thiét bi
Finnigan SSQ7000 (Finnigan Corp., San Jose, CA) theo c& phuong thirc ion 4m

va phuong thic ion duong.

Quy trinh chung dé tong hop peptit pha rin (Solid-Phase Peptide Synthesis:
SPPS)

Céc peptit dugc téng hop bang, t6i da, 250umol nhya Wang duoc nap
trude/binh bang thiét bi tdng hop peptit ABI 433A sir dung céc chu trinh két hop
Fastmoc™ quy m6 250umol. Cac hdp dugc nap trude chira Immol axit amin
Fmoc chuén, ngoai trir d8i véi vi trf lién két phan tr mang huynh quang, trong
dé 1mmol Fmoc-Lys(Mtt)-OH dugc dat trong hop, duge st dung véi viée gidm
sat phan hdi d6 din. Viéc axetyl hoa dau N dugc thuc hién béng cach str dung

1 mmol axit axetic trong hdp trong diéu kién lién két chuén.

Viéc loai bo 4-Metyltrityl (Mtt) ra khoi Lysin
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Nhua tir thiét bj tong hop duogc rira ba 1an bing diclometan va duoc gitt
am. 150mL hon hop diclometan:triisopropylsilan:axit trifloaxetic 95:4:1 dugc
cho chay qua dém nhua trong 30 phtt. H3n hop dugc chuyén thanh mau vang
dam sau d6 nhat dan thanh mau vang nhat. Cho 100mL DMF chay qua dém
trong 15 phit. Sau d6 nhya duoc rira ba 1an bang DMF va duoc loc. Thir nghiém
ninhydrin thé hién tin hiéu manh d6i v&i amin bac mét.

Viéc ddanh ddu nhwa bang 6-Carboxyfloresxein-NHS (6-FAM-NHS)

Nhua duge xit Iy bing 2 duong lugng 6-FAM-NHS trong hdn hop
DIEA/DMF 1% va duoc khudy hoidc lic & nhiét d6 moi trudng qua dém. Khi
hoan thanh, nhuya duoc lam rdo nudc, ria ba lan b.%mg DMEF, ba 1an b::ing (1%
diclometan va 1% metanol) va lam kho dé tao ra nhya mau cam 4m tinh véi thi
nghiém ninhydrin.

Quy trinh chung dé tich va khir bdo vé peptit lién két nhwa

Céac peptit dugc tach ra khoi nhya bang cach lic trong 3 gid & nhiét do
méi truong trong hdn hop tach chita 80% TFA, 5% nudc, 5% thioanisol, 5%
phenol, 2,5% TIS, va 2,5% EDT (1mL/0,1g nhya). Nhua duoc loai bd bé’lng cach
loc va doi rira hai 14n bing TFA. TFA duoc bay hoi ra khéi dich loc, va san
phém duogc két tia bing ete (10mL/0,1g nhwa), thu hdi lai bang cch ly tdm, rira
hai 14n bang ete (10mL/0,1g nhua) va 1am khé dé thu duoc peptit tho.

Ouy trinh chung dé tinh ché peptit

Céc peptit thdé duogc tinh ché trén hé HPLC diéu ché Gilson chay phin
mém phén tich Unipoint® (Gilson, Inc., Middleton, WI) trén c6t nén xuyén tim
chira hai doan 25 x 100mm dugc nhdi bing cédc hat 15um Delta-Pak™ C18 véi
kich ¢ 18 1a 100A va rira giai bdng mdt trong cdc phuong phép gradien dugc
liét k& dudi ddy. Mot dén hai ml dung dich peptit thé (10mg/mL trong 90%
DMSO/nuée) duge tinh ché trén mdi 14n tiém. Cac dinh chtra san phim tir mbi

14n chay duoc gom lai va 1am dong khé. Tt ca cac 1an chay didu ché dugc chay
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véi tbe do 20mL/phut véi dung moi rira giai 1a dung dich dém A: 0,1% TFA-

nudc va dung dich d€m B: axetonitril.
Ouy trinh chung dé thwe hién HPLC phdn tich

HPLC phén tich duogc thuc hién trén hé Hewlett-Packard 1200 véi bo do
mang diot va bd do huynh quang Hewlett-Packard 1046A chay phin mém
HPLC 3D ChemStation phién ban A.03.04 (Hewlett-Packard. Palo Alto, CA)
trén c6t YMC kich thudc 4,6 x 250mm duogc nhoi cac hat ODS-AQ Sum c6 kich
c& 16 120A va rira giai bang mét trong cac phuong phap gradien duoc liét ké
dudi day sau khi duoc 1am cén béng trude & didu kién bét dau trong 7 phut. Cac
dung dich rtra giai 1a dung dich dém A: 0,1% TFA-nudc va dung dich dém B:

axetonitril. Toc d0 chay dbi véitht ca cac gradien 13 1ml/phut.

F-Bak: M3u dd peptit Axetyl-(SEQ ID NO: 1)GQVGRQLAIIGDK(6-FAM)-
(SEQ ID NO: 2)INR-NH,

Nhyua Fmoc-Rink amit MBHA dugc phat trién bang céch st dung quy
trinh téng hop peptit chung dé tao ra peptit lién két nhwa dugc bao vé (1,020g).
Nhém Mtt duge loai bd, danh diu béng 6-FAM-NHS va tach va khit bdo vé nhu
néu trén dé tao ra san phim thé dudi dang chét rin mau cam (0,37g). San phadm
nay dugc tinh ché bing HPLC pha dao. Cac phan doan qua dinh chinh dugc
kiém tra bdng HPLC pha dao phén tich, v cic phan doan tinh khiét dwoc tach
va lam dong khd, véi dinh chi yéu tao ra hop chét néu ¢ d& muc nay (0,0802g)
duéi dang chit rin mau vang; MALDI-MS m/z = 2137,1 [(M+H)"].

Phuwong phdp khdc téng hop mdu do peptit F-Bak: Axetyl-(SEQ ID NO:
1)GQVGRQLAIIGDK(6-FAM)-(SEQ ID NO:2)INR-NH;

Peptit dugc bao vé dugc tao ra trén 0,25mmol nhwa Fmoc-Rink amit
MBHA (Novabiochem) trén may téng hop peptit tw dong Applied Biosystems
433A chay chu trinh két hop Fastmoc™ str dung hop axit amin Immol dugc
nhdi trudc, ngoai trir dbi véi lysin duoc danh diu floresxein(6-FAM), trong d6

Immol Fmoc-Lys(4-metyltrityl) dugc dua vao hop. Nhom axetyl dau N duoc
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két hop bing cach dwa Immol axit axetic vao hop va két hop nhu néu trén. Viée
loai bd chon loc nhém 4-metyltrityl dwoc thuc hién bing cach cho dung dich
hdn hop DCM:TIS:TFA 95:4:1 (thé tich/thé tich/thé tich) chay qua nhua nay
trong 15 phat, sau dé ddp tit bing dong dimetylformamit. Isome don
6-carboxyfloresxein-NHS dugc phan tng véi chudi mach bén lysin trong dung
dich 1% DIEA trong DMF va x4c nhan viéc hoan thanh phan tmg bing thi
nghiém ninhydrin. Peptit dugc tach ra khéi nhua va céc chudi mach bén duoc
khtr bao vEé béng cach XU ly voi hdn hop
TF A/nudc/phenol/thioanisol/triisopropylsilan/3,6-dioxa-1,8-octandithiol
80:5:5:5:2,5:2,5 (ty 18 theo thé tich), va peptit thd duoc thu hdi bang cach két taa
bang dietyl ete. Peptit thd duoc tinh ché bang cach sic ky long higu ning cao
pha ddo, va do tinh khiét va tinh ddng nhét ctia né dugc xac nhén bing cach sic
ky 16ng hiéu ning cao pha déo phan tich va do phd khdi khir hép thu bang tia
laze dugc hd trg chit nén (m/z = 2137,1 ((M+H)").

Thir nghiém truyén ndng lwong céng hwéng hupnh quang dwoc phdn gidi theo
thoi gian (TR-FRET)

Viéc xdc dinh mic d6 canh tranh cta cdc hop chét theo sang ché véi F-
Bak dbi véi vi tri lién két protein ho Bel- 2 (Bel-xL) st dung thir nghiém lién két
truyén ning luong céng hudng huynh quang duoc phan giai theo thoi gian (TR-
FRET):
Céc hop chit thir nghiém dugc pha loing theo diy trong DMSO bt dau & ndng
d6 50uM (2x ndng d6 ban dau; 10% DMSO) va 10uL duoc chuyén vao dia 384
15. Sau d6 10uL hdn hop protein/mau do/khang thé duoc bd sung vao mdi 18 &

ndng d6 cudi cling nhu duoc 1iét ké trong bang 1.

Bang 1
Protein Mau do Protein | Mau |Khang |Khang
(M) |do |thé thé
(nM) (M)
GST-Bcel- | F-Bak (GQVGRQLAIIGDK(6- | 1 100 | Tb- 1
xL FAM)INR-amit) khéang-
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I | | [GST |

Sau d6 cac mau duogc tron trén may lac trong 1 phut sau d6 dugc trong 2
gid & nhiét d6 trong phong. P6i v6i mdi dia thir nghiém, hén hop miu do/khang
thé va protein/khang thé/mau do dugc dua vao 1an lugt lam d6i ching am tinh
va dbi ching duong tinh. Po huynh quang bang thiét bi Envision (Perkin Elmer)
st dung bd loc kich thich 340/35nm va céc bd loc phat xa 520/525 (F-Bak) va
495/510nm (khang thé khang his dwoc danh déu Tb). Hang sb phan ly (K;) dugc
xac dinh bing cach s dung phuong trinh Wang (Wang, Z.X. 4n exact
mathematical expression for describing competitive binding of two different
ligands to a protein molecule. FEBS Lett. 1995 360:111-114). Thtr nghiém
TR-FRET c6 thé duge thuc hién v6i su c6 mit ciia huyét thanh ngudi (HS) hozic
huyét thanh bao thai bo (FBS) véi ndng d6 thay doi. Két qua thir nghiém TR-
FRET (K; tinh theo nanomol) déi véi cac hop chét c¢6 cong thire (I) dai dién

duoc néu 6 bang 2 dudi day.

DPé so sanh, viéc xac dinh mc d6 canh tranh clia cic hop chét ¢ cong
thire (1) d8i voi cée vi tri 1ién két protein ho Bcl-2 khac (vi du, Bcl-2) st dung
thir nghiém lién két TR-FRET duoc thuc hién bing céch thay thé GST-Bel-xL
trong thir nghiém TR-FRET bang protein dugc danh ddu GST khéc, vi du, GST-
Bcl-2, duoc didu ché tai phong thi nghiém.

Theo mdt phuong an, cac hop chit c¢6 cong thirc (I) e ché mot cach chon
loc protein ho Bcl-2, Bel-xL, so véi cac protein ho Bel-2 khéc, nhu Bel-2. DPé so
sénh, s6 liéu (K; tinh theo micromol) tir viéc xac dinh mtrc d canh tranh bai cac
hop chét ¢ cong thirc (I) nhét dinh (tGc 13, cic hop chét vi du 3, 23, 45, 52 va
59 trong Bang 3) v6i F-Bak dbi véi vi tri 1ién két Bel-2 st dung thir nghiém lién

két TR-FRET lan luot 12 0,007, 0,016, 0,010, 0,104, va 0,007.
Thir nghiém té bao FL5.12

Hiéu luc cua cac hop chét c6 cong thirc (I) cling c6 thé duoc xé4c dinh
trong cac thir nghiém diét trén co s& té bao st dung nhiéu dong té bao khac nhau

va nhiéu mé6 hinh khoi u & chudt. Vi du, hoat tinh ctia cac chat nay doi voi kha
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ning séng st t& bao c6 thé dugc danh gia trén bang cac dong t€ bao khéi u va
khong khédi u duoc nudi cdy, cling nhur cac quéan thé t& bao ngudi hodc chudt so
cép. Theo mdt vi du vé tap hop céc diu kién, céc t& bao FL5.12 cta chudt duge
chuyén nhiém bang Bcl-xL dugc nudi cdy trong cac didu kién chuin trong
RPMI vé6i mdi truong chira 2mM glutamin, 1% 100mM natri pyruvat, 2% 1M
HEPES, 4uL/L B-mercaptoetanol, 1% penixilin—streptomyxin, 10% FBS, va
10% WEHI-3B (cho IL-3). D& thir nghiém hoat tinh ctia hop chét, cac té bio
dugc trao ddi trong méi trudong thibu duge rat hét IL-3, ma giéng nhu moi
truong phét trién ngoai trir viée khéng c6 FBS va méi trudng chita WEHI-3B,
trong 2 ngdy. Sau d6 cac t& bao duogc trao dbi v6i mai truong thir nghiém 3%
FBS (RPMI véi 2mM glutamin, 1% 100mM natri pyruvat, 2% 1M HEPES,
4puL/L B-mercaptoetanol, 1% penixilin—streptomyxin, 3% FBS). Cac hop chét
duogc pha lodng theo ddy duoc bd sung vao, va cac té bao dugc nudi cdy trong
24 gio. Kha nédng sdng st clia t& bao duogc thir nghiém bang cash sir dung thiy
nghiém CellTiter-Glo (Promega Corp., Madison, WI) theo huéng dan cia nha
san xuét. Céc phép xé4c dinh riéng 1é 13 két qua ctia céc tri s6 giéng hét nhau. Két
qua thtr nghiém kha nang sdng sét ctia t& bao (ECsp tinh theo nanomol) d6i véi

cac vi du dai dién duoc néu & bang 2 dudi day.

Bang 2. S lidu in vitro

Vi Ki Bel-xL lién | FL5.12  Bcl- Ki Bel-xL lién | FL5.12  Becl-
1 , ,
. két TR-FRET | xL, -IL3, | EX | két TR-FRET |xL, 113,
u
(nM) ECso (nM) (nM) ECso (nM)
1 <0,1 39 43 10,2 9
2 <0,1 <1 44 | <0,1 0,3
3 <0,1 <1 45 | <0,1 0,9
4 0,5 918 46 | <0,1 1
5 <0,1 2 47 10,2 54
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6 <0,1 146 48 10,2 8

7 <0,1 37 49 |<0,1 5

8 <0,1 147 50 9 >1000
9 0,2 3 51 |03 164
10 |<0,1 29 52 10,2 3

11 |<0,1 11 53 | <0,1 4
12 <0,1 24 54 2 >1000
13 |<0,1 71 55 10,4 47
14 |02 <1 56 | <0,1 17
15 |<0,1 110 57 |<0,1 12
16 <0,1 <1 58 <0,1 0,3
17 |<0,1 1 59 | <0,1 0,3
18 <0,1 1 60 <0,1 55
19 0,1 3 61 |<0,1 10
20 4 >1000 62 |<0,1 0,8
21 0,6 343 63 |<0,1 3
22 |1 >1000 64 |<0,1 26
23 | <0,1 <1 65 |<0,1 1
24 | <0,1 <1 66 |<0,1 26
25 10,8 >1000 67 |<0,1 9
26 |n.d. 243 68 |<0,1 22
27 10,1 214 69 0,6 449
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28 0,5 22 70 | <0,1 72
29 |<0,1 3 71 | <0,1 1
30 |<0,1 49 72 |1 <0,1 0,2
31 |<0,1 5 73 | <0,1 n.d.
32 | <0,1 1 74 | <0,1 7
33 |0,1 >1000 75 | <0,1 3
34 104 150 76 | <0,1 71
35 |<0,1 1 77 | <0,1 4
36 |03 0,8 78 | <0,1 3
37 | <0,1 3 79 | <0,1 0,9
38 [ <0,1 0,1 80 |<0,1 1
39 |12 0,6 81 |<0,1 n.d
40 10,1 47 82 |<0,1 n.d.
41 | <0,1 0,4 83 |<0,1 n.d.
42 10,3 0,5 84 10,9 >1000
43 10,2 9 85 |<0,1 111
44 | <0,1 0,3 |

n.d. = khéng c6 sd lidu
Thir nghiém té bao Molt-4

Céc thé bao bénh bach ciu nguyén bao lympho cép tinh & nguoi Molt-4
(ATCC, Manassas, VA) dugc gieo cay voi mat do 50.000 té bao/1d vao cac dia
nudi cdy mé 96 15 véi téng thé tich 100uL mdi trudng nudi cdy mé duoc bd

sung 10% huyét thanh ctia ngudi (Invitrogen, Carlsbad, CA) va dugc xir 1y véi
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dich pha lodng 3 14n ctia hop chét cin quan tdm tir S5uM dén 0,02uL. Mbi ndng
d6 dugc kidm tra hai ban it nhét 3 14n riéng r&. S6 t& bio séng st sau 48 gid xir
Iy bang hop chét dugc x4c dinh bang céch st dung thir nghiém MTS ting sinh t
bao khong c6 hoat tinh phéng xa trong nuéc CellTiter 96® theo huéng dan cia
nha san xuét (Promega Corp., Madison, WI). Két qua kha ning sdng sét cua té
bao Molt-4 (tirc 1a ECso tinh theo micromol) d6i véi cac hop chét c¢6 cong thiic
D nhét dinh, tire 13 cac vi du 1, 3, 10, 18, 23, 28, 45, 52, 59, va 72 trong bang 2,
lan luot 13 0,201, 0,006, 0,487, 0,024, 0,016, 0,526, 0,004, 0,029, 0,024, va
0,035.

Duoc dong hoc liéu don

Duogc dong hoc 1iéu don cta cac hop chit chon loc duogc danh gia & chudt
Sprague—Dawley (Charles River) sau khi diing lidu Smg/kg qua dudng miéng (n
= 3) (10% DMSO trong PEG-400) bang cach dua vao da diy qua bng hodc bang
cach tiém mot 14n 5mg/kg vao trong tinh mach (n = 3) (10% DMSO trong PEG-
400). Hop chét va ndi chudn duogc tach ra khoi nhau va khoi cac tap chét duoc
chiét ddng thoi trén c6t 50mm x 3mm Keystone Betasil CN Sum véi pha dong
13 axetonitril/0,1% axit trifloaxetic (50:50, theo thé tich) & toc do dong 1a
0,7mL/phtt. Viéc phén tich dugc thuc hién trén may phén tich khéi sinh hoc
phéan tr Sciex API3000 véi giao dién may khi dung dugc gia nhiét. Vung dinh
hop chit va ving dinh ndi chun duoc x4c dinh bang cach st dung phan mém
Sciex MacQuan. Nong do duoc chit trong huyét twong ctia mdi miu dugc tinh
" béng cach phén tich hdi quy tuyén tinh binh phuong t6i thiéu (khong ¢ trong
s8) ty 16 ving dinh (chét gbc/nodi chudn) cia chudn huyét twong nhon theo nong
d6. S6 lidu ndng do trong huyét twong dugc ding dé dung dudng cong ham bdi
mii st dung WinNonlin.3. Dién tich dudi dudng cong ndng do trong huyét
tuong—thdi gian duoc tinh bang cach st dung quy tic hinh thang tuyén tinh d6i

véi cée bién dang ndng do trong huyét tuong—thoi gian.

Trong linh vuc dugc ly, d6 sinh kha dung (bioavailability: BA) 1a pham

trll con ctia kha ning hép thu va duoc st dung dé mé ta phén lidu thubc khong
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thay d6i duoc ding ma dat dugc sy tudn hoan toan than, mét trong s cac tinh
chét duge dong hoc chu yéu caa thudce. Bing cach dinh nghia, néu dugc phim
duogc dung trong tinh mach thi d¢ sinh kha dung cua n6 la 100 % (Griffin, J.P.
The Textbook of Pharmaceutical Medicine (6th Ed.) New Jersey: BMJ Books).
Tuy nhién, néu duoc pham duoc ding bing con dudng khic (nhu qua duong
miéng) thi d0 sinh kha dung cta né thudng giam (do sy hép thu khong hoan toan
va su chuyén hoa qua budc ddu) va c6 thé thay dbi tily timg bénh nhan. D6 sinh
kha dung 13 mot trong sb cic cong cu can thiét trong linh vuc duge dong hoc, vi
d6 sinh kha dung phai dwoc tinh dén khi tinh toan céc lidu dé ding khéng qua
duong tinh mach. Mt cach dé tinh do sinh kha dung ciia mot thudc hodic mot
duge chét 14 bang cach chia ndng d6 huyét twong sau khi ding lidu qua duong
miéng cho ndng d6 huyét twong sau khi ding liéu trong tinh mach. D6 sinh kha
dung qua dudng miéng (nhu duoc biéu thi bang %F) & chudt Sprague-Dawley

doi vai cac hop chat dai dién ctia sang che dugce néu trong bang 3 dudi day.

Trong qua trinh kham ph4 thudc, théng thuong chip nhan 13 “quy tic 57
ctia Lipinski dy doan ring kha ning hép thu thudc qua dudng miéng kém hoic
kha ning thdm thdu thudc kém c6 kha ning 13 khi hai hodc nhidu trong sb céc
yéu t§ do sau duoc théa man: i) c6 nhidu hon 5 chit cho lién két hydro, ii) trong
luong phan ti 16n hon 500, iii) c¢6 nhidu hon 10 chét nhan lién két hydro (dugc
biéu thi duéi dang tdng sd céc nguyén tir nito va oxy), hodc iv) Log P tinh dugc
(cLogP) 1a 16n hon 5 (Lipinski et al. Adv. Drug Del. Rev. 2001, 3-26). Thuc
vay, viéc két hop trong luong phan tir cao (>500) va cLogP cao (>5) 14 yéu té du
doan tbt nhit kha ning hip thu hodc thim thau kém. Cac hop chét theo sang ché
thudng vuot qua cdc khoang dé nghi di kém véi trong luong phan tir (>500) va
cLogP (>5). Do d6, ¢6 thé luu ¥ 13 cac hop chét c¢6 cong thic (I) c6 do sinh kha
dung qua dudng miéng c6 thé chdp nhan & chudt (nhu duoc xac dinh bing % F
>10, xem Martin J. Med. Chem. 2005, 48, 3164.), nhu dugc minh hoa & bang 3.

~Bang 3. S lidu duoc dong hoc, liéu ding qua dudng miéng & chudt

Vidu Trong luong | cLogP F (%), lidu
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phan tur

g/mol
3 658,8 9,0 13, 5 mpk
7 674,8 6,4 21, 5 mpk
13 646,8 5,9 10, 5 mpk
16 688,8 6,6 20, 5 mpk
17 735,9 8,3 13, 5 mpk
18 762,0 8,7 31, 5 mpk
21 684,9 10,9 37, 5 mpk
23 682,3 9,5 17, 5 mpk
24 659,8 8,4 29, 5 mpk
42 679,2 9,5 15, 1 mpk
43 672,9 9,8 20, 1 mpk
45 732,9 6,7 45, 1 mpk
46 692,9 8,5 58, 1 mpk
49 641,8 8,3 15, 1 mpk
57 659,8 8,8 21, 1 mpk
58 712,9 7,3 14, 1 mpk
59 680,83 6,4 31, 1 mpk

S6 lidu trong Bang 2 va s6 liéu Molt-4 dugc vién dan thé hién tinh hitu
dung cta hop chét theo séng ché dé e ché v& mit chdc ning protein Bel-xL
chdng su chét theo chuong trinh trong trudng hop té bao. Kha ning cta hop chét
dé diét cac t& bao FL5.12 biéu hién qua mirc Bel-xL. hoic c4c dong té bao khdi
u clia ngudi ma 13 yéu t6 phu thudc vao Bel-xL nhu cic té bao Molt-4 13 thudc
do truc tiép kha ning ctia hop chét nay d& e ché chiic ning cua protein Bel-xL
chéng su chét té bao theo chuong trinh. Céc hop chét theo sang ché 13 rit hitu
hiéu trong viéc diét cac t& bao FL5.12 biéu hién qua mic Bel-xL hogic cdc dong
t& bao khéi u cta ngudi ma 14 yéu t6 phu thudc vao Bel-xL nhu cic té bao Molt-

4 nhu duge chimg minh bing tri s& ECso thip. Ngoai ra, nhu duge chimg minh &
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bang 3, céc hop chét theo sang ché c6 do sinh kha dung qua dudng miéng t6t &
céc thir nghiém tién 1am sang & loai gim nhdm, va do d6 ¢6 thé c6 tinh hitu dung

khi 1am thudc dung liéu qua dudng miéng trong thir nghiém 14m sang.

Su biéu hién qué muc cla céc protein Bel-xL ¢6 lién quan dén sy khéng
héa tri, tdc dong 14m sang, dién tién bénh, tién lugng néi chung hoic két hop céc
yéu td nay & nhiéu bénh ung thu va céc r6i loan ctia hé mién dich. Cac bénh ung
thu bao gdm, nhung khong chi giéi han &, cac loai ung thu mau va cac loai khdi
u rén nhu u thin kinh thinh gi4c, bénh bach ciu cip, bénh bach ciu nguyén bao
lympho cép, bénh bach ciu tity bao cp (bénh bach cau don nhan to, bénh bach
cdu nguyén tay bao, ung thu tuyén, ung thu mach, u té bao hinh sao, bénh bach
cdu tiy don bao (myelomonocytic) va bénh bach cau tién tdy bao
(promyelocytic)), bénh bach ciu té bao T clp, caxinom té bio ddy, caxinom
dng mat, bénh ung thu bang quang, bénh ung thu nio, bénh ung thu vi (bao
gdm bénh ung thu vi dwong tinh véi thu thé-estrogen), caxinom phé quén, u
lympho Burkitt, bénh ung thu ¢ tir cung, sacom sun, u nguyén song, ung thu
nhau, bénh bach ciu man tinh, bénh bach cau lympho man tinh, bénh bach cu
tiy bao (granulocytic) man tinh, bénh bach cu tiy bao man tinh, bénh ung thu
rudt két, bénh ung thu dai truc trang, u so hau, caxinom u tuyén, cac bién ddi rbi
loan ting sinh (loan san va di san), caxinom phoi, bénh ung thu ndi mac tir cung,
sacom ndi mé, u té bao mang nao thét, ung thu biéu mé, bénh tang sinh nguyén
hdng cau-nguyén tiy bio, bénh ung thu thuc quan, bénh ung thu vii dugng tinh
véi thyu thé-estrogen, ching ting tiéu cdu ban chét, khéi u Ewing, sacom xo,
caxinom da day, bénh ung thu tinh hoan t& bao mam, bénh 1y nguyén bao nudi
do thai nghén (gestational trophobalstic disease), u nguyén bao dém, bénh ung
thu ddu va cd, bénh chudi ning, u nguyén bio mach mau, u gan, bénh ung thur té
bao gan, bénh ung thu tuyén tién liét nhay hormon, sacom co tron, sacom md,
bénh ung thu phdi (bao gdm bénh ung thu phéi té bao nhé va bénh ung thu phbi
té bao khéng nho), sacom ndi moé bach huyét, sacom bach huyét, bénh bach ciu
nguyén bao lympho, u lympho (u lympho, bao gdm u lympho t& bao B 16n lan
tda, u lympho thé nang, u lympho Hodgkin va u lympho khéng Hodgkin), cdc
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khéi u 4c tinh va céc rdi loan ting sinh qua muc cta bang quang, v, rudt két,
phéi, buéng tring, tuyén tuy, tuyén tién ligt, da va to cung, cac khédi u 4c tinh
dang bach huyét c6 ngudn gbc té bao T hoic té bao B, bénh bach céu, caxinom
tiy, u nguyén bao tity, u hic sic 6, u mang nfo, u trung bidu mé, da u tay, bénh
bach cau tay bao, u tiy, sacom niém, u nguyén bao than kinh, u t& bao thin kinh
dém it gai, bénh ung thu miéng, sacom sinh xwong, bénh ung thu budng trimg,
bénh ung thu tuy, bénh ung thu tuyén hinh nhu, caxinom nhd, u lympho té bao T
ngoai bién, u tuyén ting, bénh ting hdng ciu vé cin, bénh ung thu tuyén tién
liét (bao gdm bénh ung thu tuyén tién liét (khang) nhay hormon), bénh ung thu
tryc trang, ung thu biéu md té bao than, u nguyén bio vong mac, sacom co van,
sacom, caxinom tuyén nhon, u tinh, bénh ung thu da, caxinom phéi t& bao nho,
cac khéi u rén (caxinom va sacom), bénh ung thu da day, caxinom té bio vay, u
mang hoat dich, caxinom tuyén md héi, bénh ung thu tinh hoan (bao gdm bénh
ung thu tinh hoan t& bao mam), bénh ung thu tuyén gidp, macroglobulin huyét
Waldenstrdm, céc khdi u tinh hoan, bénh ung thu tir cung, khéi u Wilms va cac

bénh tuong tu.

Hop chét c6 cong thirc (I) cling dwoc cho rang s& tc ché sy phat trién cta
cac t& bao biéu hién cac protein Bel-xL ¢ ngudn gbe tir khéi u hodc bénh ung
thur & tré em bao gdm sacom co van phdi, bénh bach cau nguyén bao lympho cip
tinh & tré em, bénh bach ciu tiiy bao cip & tré em, sacom co van phé nang & tré
em, u té bio mang ndo that thoai bién & tré em, u lympho té bao 16n thodi bién &
tré em, u nguyén bao tuy thoai bién & tré em, khdi u quéi/hinh gdy khoéng dién
hinh cta hé than kinh trung wong & tré em, bénh bach céu cép kiéu hinh kép &
tré em, u lympho Burkitts & tré em, cac khdi u ho Ewing & tré em nhu céc u
ngoai bi than kinh nguyén phét, khéi u Wilm thoai bién lan téa & tré em, khéi u
Wilm mo6 hoc thuén loi & tré em, u nguyén bao dém & tré em, u nguyén bao tuy
& tré em, u nguyén bao than kinh & tré em, bénh bach cau tiy bao cé ngudn gbc
u nguyén bao than kinh & tré em, bénh ung thu tién té bao B & tré em (nhu bénh

bach cau), sacom xuong tré em, khoi u thén hinh gy & tré em, sacom co van &
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tré em, va bénh ung thu té bao T & tré em nhu u lympho va bénh ung thur da va

cac bénh tuong tu.

Céc r6i loan ty midn bao gdbm hdi ching suy giam mién dich méc phai
(acquired immunodeficiency disease syndrome: AIDS), hoi ching tdng sinh m6
bach huyét tw mién, thiéu mau tan huyét, cac bénh viém, va ching giam lwong
tiéu cu, bénh mién dich cép hodc man tinh di kém véi su ghép co quan, bénh
Addison, ciac bénh di mg, bénh rung toc, bénh rung téc tung vung, bénh vita
dong mach/xo ciing dong mach, xo vita ddng mach, viém khdp (bao gbm viém
xuong khop, viém khép mén tinh vi thanh nién, viém khop nhiém khuén, viém
kh6p Lyme, viém khép vay nén va viém khép phan tng), bénh béng nuée tu
mién, bénh khéng cé betaliprotetin mau (abetalipoproteinemia), cdc bénh lién
quan dén sy suy giam mién dich méc phai, bénh mién dich cap di kém véi su
ghép co quan, chimg xanh tim dau chi mic phai, cdc quy trinh nhiém hoic ky
sinh tring cdp va man tinh, viém tuy cip, suy than cép, sbt thdp khép cép tinh,
viém tay ngang cip, ung thu tuyén, loan nhip tim (aerial ectopic beats), hoi
chtng suy hé hip (cip) & ngudi 16n, phirc hop sa sut tri tué do AIDS, chimg xo
gan do ruou, tdn thuong gan do ruou, bénh viém gan do ruou, viém két mac di
g, viém da tiép xtc di Gng, viém miii di tng, di tng va hen, chimg thai ghép,
ching thiu hyt alpha-l-antitrypsin, bénh Alzheimer, xo ciing cdt bén teo co,
thiéu méu, chimg dau thit nguc, ching viém ddt séng dang thip két hop vai
bénh phdi, thoai hoa t& bao stmg trudce, su giy doc té bao gi4n tiép do khang thé,
hdi chimg khéng phospholipit, cdc phan Umg quéd man khéng thu thé, chimg
phinh mach ngoai vi va dong mach chd, phiu tich dong mach chu, ting huyét ap
déng mach, xo ciing dong mach, ching ro dong-tinh mach, bénh khép, chimg
suy nhugc, bénh hen, ching méat diéu van, ching di ing, ching rung tdm nhi
(duy tri hodc kich phat), ching cudng dong tdm nhi, chiing phong bé tdm nhi
thét, chimg giam ning tuyén gidp tu mién teo, bénh thiéu mau tan huyét tu mién,
bénh viém gan ty mién, bénh viém gan tw mién typ-1 (bénh viém gan lupoid
hodc tu mién cb dién), chimg giam glucoza huyét qua trung gian tu mién, chimg
giam bach cau trung tinh ty mién, chimg gidm lugng tiéu cau ty mién, bénh
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tuyén giap tu midn, u lympho t& bao B, chiing thai ghép xuwong, chimg thai ghép
tiy xwong (BMT), viém tiéu phé quan co thit, chimg phong bé bé nhanh, chiing
bong, chiing suy mon, chiing loan nhip tim, hdi chiing choang vang tim (cardiac
stun syndrome), cac khéi u tim, bénh co tim, dép Umg viém tim phéi nhan tao,
chung thai ghép sun, céc thoai héa vé tiéu nfo, cac rdi loan tiéu ndo, chimg nhip
tim nhanh nhi nhiéu 6 hodic hdn loan, cic réi loan di kém véi viée héa tri, bénh
chlamydia, & mét, chiing nghién rugu mén tinh, bénh viém gan man tinh, hoi
chirng mét moi méan tinh, bénh mién dich mén tinh di kém véi su ghép co quan,
bénh viém phéi wa eosin man tinh, cdc bénh viém man tinh, bénh ndm candida
trén niém mac da mén tinh, bénh phéi bi tic ngh&n man tinh (chronic obstructive
pulmonary disease: COPD), chting nhiém ddc salixylat mén tinh, ching suy
giam mién dich bién d6i chung (common variable hypogammaglobulinaemia),
bénh viém két mac, bénh mé lién két két hop v6i bénh phéi k&, bénh viém da
tiép xtic, bénh thidu méu tan huyét duong tinh Coombs, bénh tim phdi, bénh
Creutzfeldt-Jakob, viém gan tu mién khong rd nguyén nhén, nhiém tring huyét
gram 4m, X0 nang, cac roi loan di kém véi liéu phép xytokin, bénh Crohn, sa stt
tri tué do chin thuong ndo, bénh hiy myelin, bénh sbt xuét huyét, bénh viém da,
bénh cing bi, cac tinh trang bénh ngoai da, bénh viém da/viém da co két hop voi
bénh phdi, bénh dai thio dudng, bénh xo cing dong mach két hop véi dai théo
duong, bénh tidu dudng, bénh thé Lewy lan toa, bénh gidn co tim, bénh gian co
tim sung huyét, bénh lupus ban dé dang dia, rbi loan hach nén, déng méu noi
mach rai rac, hoi chimg Down & nguoi trung tudi, bénh phéi k& do thudc, bénh
viém gan do thudc, réi loan vén dong do thudc ma phong bé dopamin hé than
kinh trung wong, thu thé, su nhay thudc, bénh eczema, bénh viém nio ty, viém
mang trong tim, bénh ndi tiét, viem mang hoat dich rudt, viém nép thanh quan,
bénh nhiém virut Epstein-Barr, chimg dau d6 dau chi, cac réi loan ngoai b thap
va tiéu ndo, hoi ching thuc bao t8 bao mau do dot bién gen trén nhiém sic thé
thuong (Familial Hemophagocytic Lymphohistiocytosis), thai manh cay tuyén
trc thai nhi, ching mét diéu van Friedreich, cac rdi loan dong mach ngoai vi

chitc ning, bénh v sinh & nit gidi, xo hoda, bénh xo hda phoi, nhiém trung nam,
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hoai t sinh hoi, loét da day, bénh viém dong mach t& bao khdng 16, viém cau
than, viém than tiéu cau, hoi chimg Goodpasture, suy gidp tu mién ¢6 budu cd
(bénh Hashimoto), viém khdp git, thai ghép ciia md hodc co quan bat ky, bénh
manh ghép chéng lai ky chi, nhiém tring huyét gram am, nhiém tring huyét
gram duong, u hat do sinh vat ndi bao, nhiém lién cau khuin nhém B (GBS),
bénh Grave, bénh phéi do nhidm hemosideri, bénh bach cau té bao long, bénh
Hallerrorden-Spatz, viém tuyén gidp Hashimoto, cd&m mao, thai ghép tim, bénh
nhiém séc t6 st ciia md, khdi u 4c tinh tao mau (bénh bach cdu vau lympho),
thiéu méu tan huyét, hoi chtng uré huyét tan huyét/xuét huyét giam tiéu ciu tan
huyét khéi, xuét huyét, ching nbi ban xuét huyét Henoch-Schoenlein, bénh
viém gan A, bénh viém gan B, bénh viém gan C, bénh nhiém HIV/bénh than
kinh HIV, bénh Hodgkin, gidm ning tuyén can gidp, ching mla giét
Huntington, rdi loan van dong ting ddng, phan Ung qua man, viém phdi quéa
man, ting ning tuyén gidp, cac rdi loan vin dong gidm ning van dong, danh gia
truc ha déi—tuyén yén-thugng than, bénh Addison v6 cén, bénh giadm bach cau vo
cdn, xo hda phéi tu phat, giam tidu clu vo cin, bénh gan ddc Ung, teo co bép cot
séng & tré em, cdc bénh truyén nhiém, viém déng mach chii, bénh viém rudt, dai
thdo dudng phu thude insulin, viém phdi mé k&, viém méng mat-thé mi/viém
mang bd dao/viém day than kinh thi giéc, tdn thuong thiéu mau cuc bo-tai tudi
mau, dot quy thiéu mau cuc bd, thiéu mau 4c tinh & tudi vi thanh nién, viém
khép dang thip & tudi vi thanh nién, teo co cot séng & tudi vi thanh nién, sacom
Kaposi, bénh Kawasaki, bénh thai ghép thén, bénh nhiém khuén legionella, bénh
Leishmania, bénh phong, ton thuong hé vé nio-tiy sdng, bénh IgA tuyén tinh,
ting lipit huyét, thai ghép gan, bénh Lyme, bénh phi bach huyét, bénh phodi
thAm nhiém bach huyét bao, bénh sbt rét, bénh v6 sinh ¢ nam gidi tu phat hodc
NOS, chtng mé bao huyét ac tinh, u hic sic td 4c tinh, ching viém mang nio,
mang nao clu huyét, viém vi mach than, dau dAu nhirc ntra dAu, rdi loan da hé ty
thé, bénh mo lién két hdn hop, bénh mé lién két hdn hop di kém véi bénh phéi,
tang globulin mién dich don dong, da u tiy, thoai hoa da hé (Mencel Dejerine-

Thomas Shi-Drager va Machado-Joseph), viém n&o co/Royal Free Disease (hoi
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chirng mét méi mén tinh), bénh nhugc co nang, viém vi mach than, bénh nhiém
mycobacterium avium intracellulare, bénh lao mycobacterium, hoi chimg loan
san tuy, nhdi mau co tim, cac rdi loan thiéu mau cuc bd co tim, caxinom miii-
hong, bénh phéi man tinh & tré so sinh, viém than, bénh hu than, hoi ching hu
than, bénh thoai hoa than kinh, teo co than kinh sd I, sét giam bach cau trung
tinh, viém gan nhi®m m& khéng do rugu, tic dong mach chi bung va cdc nhanh
cda no, cac roi loan dong mach bi tic nghén, thai ghép co quan, viém tinh
hoan/viém mao tinh hoan, viém tinh hoan/tht thudt d4o chiéu cit bé ong din
tinh, chimg to co quan, thoai hdéa xuong khép, lodng xuong, suy ning budng
tring, thai ghép tuy, bénh ky sinh trung, thai ghép tuyén can gidp, bénh
Parkinson, bénh viém ving chu, bénh pemphigus thong thuong, pemphigus
troc, dang pemphigus, viém mili luu nién, bénh mang ngoai tim, bénh xo vita
dong mach ngoai vi, roi loan mach mau ngoai bién, viém phic mac , thiéu mau
ac tinh, viém mang mach nho bao thé thuy tinh, viém phdi do Pneumocystis
carinii , viém phdi, hoi chimg POEMS (viém da day than kinh, gan l4ch to, phi
dai hach lympho, bénh 1y ctia hé néi tiét, ting globulin mién dich don dong, va
hoi ching thay dbi da), héi ching hau tuéi méu, hdi chimg hiu bom méu, hoi
chitng mé& tim sau nhdi mau co tim, bénh phdi k& sau nhidm tring, suy ning
budng tring sém, xo gan mat nguyén phat, viém clng gan nguyén phat, phi
niém nguyén phat, ting huyét 4p dong mach phdi nguyén phét, viém cimg
dudng mat nguyén phat, viém mach nguyén phat, liét trén nhén tién trién, bénh
véay nén, bénh vay nén typ 1, bénh vay nén typ 2, bénh khép vay nén, ting huyét
4p dong mach phdi thir phat do bénh mo lién két, biéu 16 phéi ctia bénh viém nit
dong mach, bénh phéi k& sau viém, xo hda do xa tri, xa tri, bénh va hién tugng
Raynaud, bénh Raynoud, bénh Refsum, nhip tim nhanh QRS hep, déu, bénh
Reiter, bénh than NOS, tang huyét 4p mach thén, ton thuong tai tuéi méu, bénh
co tim han ché, viém khép dang thép di kém véi bénh phéi k&, viém d6t séng
dang thép, bénh sacoit, hdi chirng Schmidt, bénh cing bi, chimg mua giat 1do
suy, ching sa sut tri tué 1do suy thudc loai thé Lewy, hoi chimg nhiém khuén,
séc nhidm khuén, bénh khoép huyét thanh 4m tinh, sbc, thiéu mau té bao hinh
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1i8m, bénh Sjdgren két hop vdi bénh phdi, hdi chiing Sjdrgren, ching thai miéng
ghép da cing loai, hdi chiing thay d6i da, chimg thai ghép rudt non, bénh tu
mién tinh tring, da xo cing (tit ca cac kiéu phu), mét didu hoa tuy séng, thoai
héa day séng tiéu ndo, bénh khép cot sdng, suy giam da tuyén don phét typ I,
suy giam da tuyén don phat typ II, bénh Still, bénh viém co lién cau khun, dot
quy, ton thuong cu tric tiéu ndo, Viém ndo xo héa ban cap tién trién, viém mét
ddng cam, ngét, bénh giang mai hé tim mach, phan vé toan than, hoi chimg dap
ung viém toan than, viém khép dang thap thanh nién khoi phét toan thén, luput
ban d6 toan than, luput ban d6 toan than két hop vdi bénh phdi, xo cling toan
than, xo clng toan than két hop véi bénh phdi k&, ALL té bao T hoic FAB, bénh
Takayasu/viém dong mach, giin mao mach, cac bénh qua trung gian typ Th2 va
typ Thl, viém thuyén tic mach mau, chimg giam luong tiéu cdu, viém tuyén
giap, tinh ddc, hoi chimg séc nhidm doc, ghép, chan thuong/xuét huyét, viém
gan ty mién typ-2 (viém gan khéng thé khang-LKM), su khang insulin typ B véi
gai den, céc phan tng qué man typ III, qua méan typ IV, bénh khép viém rudt két
man loét, viém ruot két man loét, chimg dau that khong on dinh, uré huyét,
chtng nhidm khuin niéu, may day, viém mang mach nho, bénh van tim, céng
gidn tinh mach, viém mach, bénh phéi lan tdéa viém mach, bénh tinh mach,
ching huyét khéi tinh mach, rung tdm that, bénh gan cép bach bién, bénh nhiém
virut va ndm, viém ndo do virut/viém mang nio vo khuén, hdi ching thuc bao
méu két hop véi virut, bénh u hat Wegener, hoi chimg Wernicke-Korsakoff,
bénh Wilson, chiig thai ghép ngoai lai ciia co quan hodc mo bét ky, bénh khop
do yersinia va salmonella va cac bénh tuong tu.
So do va thir nghiém

Céc chit viét tit sau day c6 nghia nhu duge x4c dinh. ADDP c¢6 nghia 1a
1,1'-(azodicarbonyl)dipiperidin; AD-mix-p c¢6 nghia la hdon hop cua
(DHQD),PHAL, K;Fe(CN)s, K,COs, va K,;SOs 9-BBN c¢6 nghia la 9-
borabixyclo(3.3.1)nonan; Boc c6 nghia la tert-butoxycarbonyl; (DHQD),PHAL
c6 nghia 13 hydroquinidin 1,4-phtalazindiyl dietyl ete; DBU c6 nghia la
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1,8-diazabixyclo[5,4,0lundec-7-en; DIBAL c6 nghia 1a diisobutyl nhom hydrua;
DIEA c¢6 nghia la diisopropyletylamin; DMAP c¢o6 vnghTa la
N,N-dimetylaminopyridin; DMF c6 nghia 1& N,N-dimetylformamit; dmpe co
nghia la 1,2-bis(dimetylphosphino)etan;, DMSO c¢6 nghia 1a dimetylsulfoxit;
dppb c6 nghia la 1,4-bis(diphenylphosphino)-butan; dppe cé nghia la 1,2-
bis(diphenylphosphino)etan; dppf co nghia la 1,1'-
bis(diphenylphosphino)feroxen; dppm co nghia la
1,1-bis(diphenylphosphino)metan, = EDAC-HCI c¢6 nghia la  1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua; Fmoc c¢6 nghia la
florenylmetoxycarbonyl;, HATU c6 nghia 1a O-(7-azabenzotriazol-1-yl)-
N,N'N'N'-tetrametyluroni ~ hexaflophosphat; HMPA  c¢6 nghia 1a
hexametylphosphoramit; IPA c6 nghia la rugu isopropylic; MP-BHj3 c6 nghia la
trietylamoni metylpolystyren xyanoborohydrua c6 d6 rong 16n; TEA c6 nghia la
trietylamin; TFA c6 nghia 1a axit trifloaxetic; THF c6 nghia 1a tetrahydrofuran;
NCS c¢6 nghia la N-closucxinimit; NMM c6 nghia la N-metylmorpholin; NMP
c6 nghia la N-metylpyrolidin; PPh; cé nghia 14 triphenylphosphin.

Céc so dd sau duoc trinh bay dé cung cip su md ta dugc cho 13 hiru ding
nhét va d& hiéu nhit d6i vdi cac quy trinh va cc khia canh vé mit khéi niém cua
sang ché. Hop chit theo sang ché c6 thé duoc tdng hop bing cac quy trinh hoa
hoc tdng hop, vi du v& cac quy trinh nay duoc thé hién & day. Can phai hiéu ring
thtr tu ctia cdc bude trong quy trinh c¢é thé thay déi, cac chat phan tmg, cic dung
mdi va céc didu kién phan tng c6 thé duoc thay thé cho cac chét phan tmg, cac
dung mbi va cac didu kién phan Gng duoc néu cu thé, va cac gbc khong duogc

bao v€ co thé dugc bao vé va khir bao v€ néu can.
Cdc so do

So dd 1
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RYm 2
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(Ra)
H;?l( I
RYm (RZ)n
\/

N@é

Nhu duge thé hién trén so dd 1, hop chit ¢ cong thie (1), trong d6 RY,
R n, va m 13 nhu duoc md ta & déy, c6 thé dwoc cho phan tmg véi hop chét c6
cong thire (2) trong d6 X 14 nhu dugc mo ta & day, voi sy cé mét cua chét hoat
hoda carboxyl nhu, nhung khéng chi gidi han &, N-(3-dimetylaminopropyl)-N’-
etylcarbodiimit hydroclorua, va chét xtic tdc nhu, nhung khong chi gi6i han &, 4-
dimetylaminopyridin, dé tao ra hop chét c¢6 cong thirc (3). Phan tmg nay thudng
dugc thuc hién & nhiét do trong phong trong dung mdi nhu, nhung khong chi
gidi han &, diclometan. Hop chét c6 cong thirc (4) c6 thé duge didu ché bang
cach cho hop chét c6 cong thirc (3) phan tmg véi axit nhu, nhung khong chi gidi
han &, axit clohydric trong dung mdi nhu, nhung khong chi gigi han 6, 1,4-
dioxan. Hop chit c6 cong thirc (4) c6 thé dugc cho phan tmg véi hop chét cb
cong thuc (5), trong d6 Z!, R? va p 1a nhu duoc mod td & day va X3 1a clo hodc
flo, v&i sy ¢6 mét cia bazo nhu, nhung khé_ng chi gidi han &, xesi cacbonat, dé
tao ra hop chét c6 cong thic (6). Phan tng niy thuong duogc thuc hién & nhiét
d6 cao trong dung méi nhu, nhung khong chi gidi han &, N,N-dimetylaxetamit.
Hop chét c6 cong thic (7) ¢b thé dugc didu ché bang cach cho hop chit c¢6 cong
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thtc (6) phan tUng véi 4,4,5,5-tetrametyl-1,3,2-dioxaborolan  trong
tetrahydrofuran, véi su c6 mét ciia bazo nhu, nhung khéng chi giéi han ¢,
trietylamin, va chit xGc tdc nhu, nhung khéng chi giéi han &, [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) diclometan. = Phén Ung nay
thuong dugc thuc hién & nhiét do cao va vdi su bd sung dung mdi nhu, nhung
khéng chi gi6i han &, axetonitril. Ngoai ra, phan tng ndy cé thé duoc thuc hién

trong 10 phéan Ung vi song.

So d6 2
1 ([)H
R )m <R2>n o Byiyz Rm (R?)n ,
® TN ]
;[ (hoac X N\[N\ %1
e
o) Br M.y 12 HN"S0 (R3)p// y-L1-y2
(8a) X
(1)
(R)m (R?),
% X, (RYm (R?)n
g NTN z YhL-y? TN °
| (9) N NN Z'
HN™ 0 (RS)// B-© \[ji
p \ // 11 1y2
X @ © HN™ 0 (R%) vy
X p

Sau khi diéu ché nhu duoc mé ta trén so dd 1, hop chét c6 cong thirc (6)
c6 thé duoc cho phan tng véi axit boronic (hodc dwong luong boronat) cé cong
thire (8) hodc hop chét hitu co thiéc hodc hop chét hitu co k&m halogenua ¢
cong thtrc (8a) trong d6 Y, L!, va Y? 1a nhu dugc mé ta & day, va M 1a tributyl
thiéc hodc k&m halogenua, trong diéu kién két hop Suzuki, Stille, hodc Negishi
d3 duoc chuyén gia trong linh vyc nay biét rd va d& tim thiy trong tai liéu tham
khao dé tao ra hop chit c6 cong thirc (I). Cach khac, hop chét ¢ cong thirc (7),
ma c6 thé diéu ché duoc tir hop chit ¢ cong thire (6) nhu duge md ta trén so dd
1, c6 thé dugc cho phan tng véi hop chét ¢é cong thirc (9) trong d6 X! 14 triflat

hodc halogenua, va Y, L}, va Y2 14 nhu dugc mé ta & ddy, trong didu kién két
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hop Suzuki d4 dugc chuyén gia trong linh vuc nay biét 13 va d& tim thdy trong

tai liéu tham khao dé tao ra hop chét c¢6 cong thire (D).

So do 3
HO ”
RX1 \L1 _ Y2 RX1 sz—xz R
é (1) \ (13) bN
\ N | °N . ,
N N R NU 2
12) |1 -
(10) (12) L.y (14) ¥
RX‘I
X4
T
R NU
~v2
(s Y 1
(Rm (R?),
\/ Vh
\I ?\l N _Z!
\[ AN Rx1
=
O N
H)‘Ti (R | N

\
Ly
(18)

Nhu duoc thé hién trén so dd 3, pyrazol cé cong thie (10), trong d6 R*! 1a
hydro hodc phan tir thé trén Y! nhu dugc md ta & day, c6 thé dugc cho phan tng
vé&i ruou c6 cdng thire (11), trong d6 L! va Y? 13 nhu dugc md ta ¢ day, va
xyanometylentributylphosphoran, dé tao ra hop chét cé cong thic (12). Phéan
Ung nay thuong duge thyc hién & nhiét d¢ moi truong trong dung mdi nhu,
nhung khong chi giéi han &, toluen. Hop chét c6 cong thuc (14) c6 thé dugc
didu ché bang cach bd sung hop chét c¢6 cong thirc (13) trong d6 R*¥ 1a phén tir
thé thich hop nhu dugc mo ta & day cho phén tir thé trén Y, va X? 13 halogenua,
vao dung dich lanh ciia hop chét cé cong thirc (12) duge xir ly v6i n-butyllithi
trong hexan. Phan Ung nay thuong duoc thyc hién trong dung méi nhu, nhung
khéng chi gidi han &, tetrahydrofuran. Hop chét c6 cong thic (14) c6 thé dugc
xr 1y v6i N-bromosucxinimit hodc N-iodosucxinimit dé tao ra hop chét c6 cong
thire (15), trong d6 X* 1a bromo hodc iodo. Phan tng nay thuong dugc thuc

hién trong dung moi nhu N,N-dimetylformamit. Hop chét c6 cong thirc (15) cb
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thé dugc cho phan tmg v6i hop chét ¢ cong thirc (7) trong diéu kién két hop
Suzuki d& duge chuyén gia trong linh vuc nay biét rd va d& tim thiy trong tai
liéu tham khao dé tao ra hop chét co cong thtc (17), hop chét nay la dai dién cua
hop chét c6 cong thirc (I). Céch khac, hop chit c6 cong thirc (15) 6 thé duoc
cho phan ng vdi triisopropyl borat, vdi sy c6 mat cia n-butyllithi trong hexan,
sau d6 1a pinacol d& tao ra hop chit c6 cong thic (18). Cac 14n bd sung thuong
duoc thuc hién & nhiét d6 thip trong dung méi nhu, nhung khéng chi giéi han 8,
tetrahydrofuran, toluen, hoic cac hdn hop ciia ching. Céch khéc, hop chét ¢6
cong thtc (15) cbd thé duoc xur ly vé6i 4,4,5,5-tetrametyl-1,3,2-dioxaborolan véi
su c6 mit ciia hé chit xuc tic paladi nhu, nhung khéng chi giéi han 8,
bis(axetonitril)paladi diclorua va SPhos trong dung moéi nhu, nhung khong chi
gidi han &, 1,4-dioxan dé tao ra hop chét c6 cong thirc 18. Phan Ung ndy thudng
dugc thuc hién & nhiét dd cao. Hop chit c6 cong thirc (18) cb thé dugc cho
phan tmg v&i hop chét ¢6 cong thirc (6) trong diéu kién két hop Suzuki d3 dugce
chuyén gia trong linh vyc nay biét 15 va d& tim thiy trong tai liéu tham khao dé
tao ra hop chét c6 cong thirc (17), hop chét nay 14 dai dién ctia hgp chét cé cong
thire (1).

So do 4
x1 Ho\ X1
R’ L1_Y2 RX‘I B R o
N—R*¥ (1) A\ r I = -B R
\ _— | RS 5 R - 0 N\
R NH rR2Z N R N‘1 | R
21 29 L1~Y2 L-y2 rx2” N
(22) 23) R
(24)
(7\ %)
Rm SRZ)n
d
’\ | L N._Z'
| A Rx1
=
Hl}l (0] (Rg)p \ N Rx3
X R 9
(25) L'y2
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Pyrol c6 cong thirc (21) trong d6 R*!, R, va R*® 1a hydro hodc 1a nhu
duoc mo ta & day cho phén tr thé trén Y?, 6 thé duge cho phan tmg vdi rugu ¢
cong thirc (11), trong d6 Y? va L! 13 nhu dugc md ta & day, va
xyanometylentributylphosphoran, dé tao ra hop chét c6 cong thirc (22). Phan
ung nay thuong duge thuc hién & nhiét do mdi trudng trong dung mdi nhu,
nhung khong chi giéi han &, toluen. Hop chét c6 cong thire (22) ¢6 thé duoc xir
Iy véi N-bromosucxinimit dé tao ra hop chat c6 cong thiic (23). Phan tng ndy
thudng duge thuc hién trong dung méi nhu N,N-dimetylformamit. Hop chit c¢6
cong thire (23) c6 thé dugc cho phan Ung véi triisopropyl borat, véi su c6 mit
ctia n-butyllithi trong hexan, sau d6 1 pinacol dé tao ra hop chit ¢6 céng thirc
(24). Céc 1an bd sung thuong dugc thuc hién & nhiét do thap trong dung méi
nhu, nhung khong chi gidi han ¢, tetrahydrofuran, toluen, hodc cac hdn hop cua
ching. Céch khéc, hop chit c6 cong thirc (23) c6 thé dugc xir ly véi 4,4,5,5-
tetrametyl-1,3,2-dioxaborolan véi sy c6 médt cia hé chit xtc tac paladi nhu,
nhung khéng chi gidi han &, bis(axetonitril)paladi diclorua va SPhos trong dung
moi nhu, nhung khong chi gidi han &, 1,4-dioxan dé tao ra hop chét ¢6 cong
thrc (24). Phan Ung nay thuong dugc thuc hién & nhiét do cao. Hop chét co
cong thire (24) ¢ thé duoc cho phan tmg v6i hop chét ¢é cong thic (6) trong
didu kién két hop Suzuki d& dwoc chuyén gia trong linh vuc niy biét & va dé
tim thdy trong tai liéu tham khao dé tao ra hop chit c6 cong thiic (25), hop chét
nay 1 dai dién cta hop chét ¢ cong thirc (I). Cach khéc, hop chit c6 cong thiic
(23) c6 thé dugc cho phan tmg véi hop chit c6 cong thic (7) trong diéu kién két
hop Suzuki da dugc chuyén gia trong linh vyc nay biét r6 va dé tim thy trong
tai liéu tham khao dé tao ra hop chit c6 cong thirc (25), hop chit nay 13 dai dién
ctia hop chét c¢6 cong thirc ().

So dd 5
OH Y?
QO R e COR R YH RX2
7 )n (23A) 7 )n 7 )n (24A) 7 )n
R H/ L1/ L1/ L1/
X RX X X
(22) (23B) (248) (25A)
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Hop chit c6 cong thirc (22A), trong d6 Z 13 O, N dugc thé hodc khong
duoc thé, hodc C dugc thé hodc khong duoc thé; R*! 1 hydro hogc 13 nhu duoc
md t4 & dy cho phén tir thé trén Y2 R* 14 alkyl; va n bing 0, 1, hoic 2; c6 thé
duoc bd sung vao dung dich duoc 1am mat cta lithi diisopropylamit, sau d6 bd
sung hop chét c¢é cong thirc (23A); trong d6 R*? 13 phan tir thé thich hop nhu
duoc mé ta & day cho phan tir thé trén Y, va X! 14 halogenua; dé tao ra hop chét
c6 cong thirc (23B). Phan Gng nay thuong dugc thuc hién & nhiét d6 thip trude
khi lam 4m dén nhiét d6 méi truong trong dung méi nhu, nhung khéng chi giéi
han &, tetrahydrofuran. Hop chét c¢6 cong thitc (23B) c6 thé dugc cho phan ting
v6i LiAlH, @8 tao ra hop chit c6 cong thiic (24B). Phan Gng ndy thuong duoc
thuc hién & nhiét d6 cao trong dung méi nhu, nhung khong chi gidi han &, dietyl
ete. Hop chit ¢6 cong thitc (25A) c6 thé duge didu ché bang cach cho hop chét
c6 cong thic (24B) phan tng v6i hop chét c6 cong thic (24A) trong d6 Y! 1a
nhu dugc mo ta & day; va xyanometylentributylphosphoran. Phan Ung nay
thuong dugce thuc hién & nhiét d6 moéi truong trong dung mai nhu, nhung khong
chi giéi han &, toluen. Hop chét c6 cong thirc (25A) c¢b thé duge xit 1y theo cach
tuong tu nhu hop chét c6 céng thirc (12) trén so dd 3 va hop chét c6 cong thic
(22) trén so dd 4 dé tao ra hop chét ¢ cong thirc (I).

So d6 6
Y1 Y1
RX1_(lﬁ >n-——> RX1_ )n JE— RX1_ )n ﬁ» RX1__ )n
(26) (27) (28) (29)

Nhu duge thé hién trén so dd 6, hop chit ¢é cong thirc (27), trong d6 R*!
13 hydro hodc phdn tir thé trén Y! nhu duge mé ta & day, c6 thé duoc didu ché
bang cach cho hop chit c6 cong thirc (26) phan ting véi trimetylsulfoni iodua,
véi sy ¢6 mit cda kali tert-butoxit. Phan g nay thuong dugc thuc hién & nhiét
d6 modi trudong trong dung moéi khan nhu, nhung khong chi giéi han &,
dimetylsulfoxit. Hop chét c6 cong thirc (27) cb thé duge bd sung vao hdn hop
ctia hop chit c6 cong thirc (24A) va bazo nhu, nhung khong chi giéi han &, xesi
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cacbonat, dé tao ra hop chét c6 cong thirc (28). Phan tmg ndy thudng dugc thuc
hién & nhiét d6 cao trong dung moi nhu, nhung khéng chi giéi han &, N,N-
dimetylformamit, va c6 thé duoc thuc hién trong 16 phan tmg vi séng. Hop chét
c6 cong thire (28) c¢6 thé dugce xir 1y vé6i natri hydrua, sau d6 bd sung hop chét cé
cong thire (13) dé tao ra hop chat cé cong thirc (29). Phan tng nay thudng dugc
thuc hién & nhiét do méi trudng trong dung moéi nhu, nhung khong chi gidi han
&, tetrahydrofuran, va cé thé bao gdm viéc st dung hexametylphosphoramit.
Hop chét ¢ cong thirc (29) c6 thé duoc xt 1y theo cach twong ty nhu hop chét
c6 cong thic (12) trén so dd 3 va hop chét c6 cong thirc (22) trén so d6 4 dé tao
ra hop chét c6 cong thie (I).

So dd 7
(RN (R?),
YA
™ NH
M_y1_L1_Y2 (R1)m (Rz)n

\[I (33) Tl W \/ |
3 YA e \E i
® )" P (34) HN Yi-L-y2

(32) X R")p

0]
Hop chit c6 cong thirc (33) trong ¢6 M 1a axit boronic, boronat, hodc

tributyl thiéc lién két voi Y! va Y', L', va Y? 1a nhu dugc md ta & déy, va X3 1a
clo hoic flo; ¢6 thé duge cho phan tmg véi hop chét cé cong thic (32) trong d6
Z1, R3, va p 12 nhu duoc mo ta & ddy, trong diu kién két hgp Suzuki hogc Stille
da dugc chuyén gia trong linh vuc nay biét 13 va dé tim théy trong tai liéu tham
khéo dé tao ra hop chét c6 cong thirc (34). Hop chét cé cong thirc (34) co thé
duge cho phan tng véi hop chét c6 cong thirc (4), v6i sy c6 mit ctia bazo nhu,
nhung khong chi gidi han &, xesi cacbonat, dé tao ra hop chét c6 cong thirc (I).
Phén Ummg nay thuong duge thyc hién ¢ nhiét do cao trong dung mdi nhu, nhung
khoéng chi gidi han ¢, N,N-dimetylaxetamit.
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So do 8
SnBuj _
H F N Z' ]
RX2 |/ F /N | Z
Br
(368) BUaSI N (37) N \
Ng—L'¥Y2 — | v - | N
(35) R? \L1 2 R N‘1
=Y L'-v2
(36) 38) - 7Y
(RN)m (R2),
\/
.
ST (ROm (R%),
C
HN™ 0 = N N_ _Z'
x 9
HN™ 0 x N,
| [ N
X ,
RXZ N\
(39) L1y2

Triazol ¢6 cong thirc (36) c6 thé duoc didu ché bang céch cho azit cb cong
thirc (35), trong d6 L! va Y? 1a nhu dugc md ta & ddy, phan tmg véi hop chét c6
cong thirc (36A) trong d6 R*? 13 alkyl, trong cc diéu kién dd dugc chuyén gia
trong linh vuc nay biét & va d& tim thiy trong tai liéu tham khao. Hop chét co
cong thire (37), trong d6 Z! 1a nhu duge mo ta & day, cb thé duoc cho phan tng
v6i hop chét c6 cong thie (36) trong diéu kién két hop Stille d& dugc chuyén gia
trong linh vyc nay biét r6 va d& tim thiy trong tai liéu tham khao dé tao ra hop
chét ¢ cong thic (38). Hop chit c6 cong thire (4), trong d6 R, R%, X, m van 13
nhu dugc mé ta & day, c6 thé duogc cho phan tng vdi hop chit cé cong thirc
(38), voi su ¢6 mit ciia bazo nhu, nhung khéng chi gi6i han &, xesi cacbonat, dé
tao ra hop chét c6 cong thic (39), hop chét nay 14 dai dién cta hop chét ¢ cong
thirc (I). Phan Gng nay thudong duoc thuc hién & nhiét d6 cao trong dung moi

nhu, nhung khong chi gidi han &, N,N-dimetylaxetamit.
So dd 9
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R,
B ~N
Br Y1-H ' R&-72H
(30) (32)
_— —_—_—
Br : Y! Y!
(31) (33)

Nhu duge thé hién trén so dd 9, 1-bromo-3-(bromometyl)-adamantan c6
thé dugc cho phan tng véi hop chét c6 cong thic (30), trong d6 Y! 1a nhu dugc
md ta & dy, véi su cb mit cta natri hydrua dé tao ra hop chét ¢6 cong thire (31).
Viéc bd sung thudng duge thuc hién trong dung méi nhu, nhung khong chi giéi
han &, N,N-dimetylformamit & nhiét 4o thép, trude khi lam 4m dén nhiét d6 cao.
Hop chét ¢ cong thire (31) ¢6 thé dugc cho phan g véi hop chét c6 cong thirc
(32), tly ¥ v6i su ¢6 miit clia bac sulfat, trong d6 R® 14 nhu duge mé ta & day va
72 13 O, NH, ho#ic NR8, dé tao ra hop chit c6 cong thirc (33) hop chit nay 14 dai
dién cta hop chét ¢ cong thirc (9). Phan tng nay thudong duge thuc hién &
nhiét dd cao va c6 thé bao gdm dung mdi bd sung. Ngoai ra, phan ng ndy cd
th8 dugc thuc hién trong 10 phan tng vi séng. Hop chét c6 cong thic (33) c6
th8 duoc xr 1y theo cdch twong ty nhu hop chit ¢ cong thic (12) trén so d6 3
va hop chét ¢ cong thirc (22) trén so dd 4 dé tao ra hop chét c6 cong thic ().

Vi du thue hién sang ché

Céc vi du dudi day dugc trinh bay dé cung cép sw md ta dugc cho 13 hitu
dung nhét va d& hidu nhét dbi véi cac quy trinh va cac khia canh vé mit khai
niém cua sang ché. Cac hop chit dugc minh hoa dugc dit tén béng cach st dung
phan mém ACD/ChemSketch Version 5.06 (05 June 2001, Advanced Chemistry
Development Inc., Toronto, Ontario), ACD/ChemSketch Version 12.01 (13 May
2009), Advanced Chemistry Development Inc., Toronto, Ontario), hodc
ChemDraw® Ver. 9.0.5 (CambridgeSoft, Cambridge, MA). Cac chét trung gian
duoc dit tén bing cach s dung phdn mém ChemDraw® Ver. 9.0.5
(CambridgeSoft, Cambridge, MA).

VIiDU 1
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[trixyclo[3.3.1.13]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-carboxylic

ViDU 1A

4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)-1-(trixyclo[3.3.1.1%7]dec-1-
ylmetyl)-1H-pyrazol

Lam lanh hon hop cia 1-(bromometyl)adamantan (0,458g) va 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (0,377g) trong N,N-
dimetylformamit (5ml) dén 0°C. B6 sung vao dung dich nay dung dich natri
hydrua 60% (0,096g). Gia nhiét dung dich nay & 70°C qua dém. Phéan b6 hén
hop phan Gng nay gilta nudc va etyl axetat. Chiét 16p nudc hai 14n bang etyl
axetat bd sung. Rira cac 16p hitu co gom lai bing nudc mudi, 1am khd bing
MgSOs, loc, va ¢b. Tinh ché cin thu dugce bang cach sic ky cot nhanh trén
silicagel rira giai bang 25% etyl axetat trong hexan d& tao ra hop chit néu & dé

muc nay.
viDU 1B

tert-butyl 8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-

carboxylat

B6 sung 1-etyl-3-[3-(dimetylamino)propyl]-carbodiimit hydroclorua
(9,4g) va 4-dimetylaminopyridin (6g) vao dung dich cua axit 2-(fert-
butoxycarbonyl)-1,2,3,4-tetrahydroisoquinolin-8-carboxylic (6,82) va
benzo[d]thiazol-2-amin (5,52g) trong diclometan (80ml). Khudy hén hop nay &
nhiét d6 trong phong qua dém. Pha lodng hdn hop phéan tng bang diclometan
(400ml), rira bang dung dich HCI 5%, nuéc, va nuéce mudi, va 1am khd bang
Na,SO4. Loc hdn hop va ¢6 dich loc trong didu kién p sudt giam dé tao ra hop

chét néu & d& muc nay.
VIDU IC

N-(benzo[d]thiazol-2-yl)-1,2,3,4-tetrahydroisoquinolin-8-carboxamit
dihydroclorua
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B6 sung dung dich HCI 2N trong ete (80ml) vao dung dich ctia hop chét
ctia VI DU 1B (8,5g) trong diclometan (80ml). Khudy hén hop phan tmg & nhiét
do trong phong qua dém va cb trong didu kién 4p sudt giam dé tao ra hop chét

néu & d& muyc nay.
VviDU 1D
tert-butyl 3-bromo-6-clopicolinat

B sung tosyl clorua (7,7g) vao dung dich chita axit 2-clo-5-bromo
picolinic (4g) va pyridin (9,2ml) trong t-butanol (33ml) & 0°C. Sau d6 khudy
phan tmg & nhiét do trong phong trong 12 gid. Sau dé bd sung dung dich
NaHCO; (bdo hoa) vao va chiét hdn hop nay ba l1an bing etyl axetat. Rira cac
pha hitu co gom lai bing nudc mudi va lam khé bing Na,SO4. Loc va bay hoi
dung mdi hitu co thu dugce hop chit néu ¢ d& muc ndy, hop chit nay duoc sir
dung trong budc tiép theo ma khéng can tinh ché thém.

VIDU IE
tert-butyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl)-3-bromopicolinat

Khudy hop chét caa VI DU 1D (0,736g), hop chét caa VI DU 1C (1,62g),
va Cs,CO; (4,1g) trong 12mL N,N-dimetylaxetamit khan & 120°C trong 12 gio.
Sau d6 pha logng hdn hop phan tmg di dugc 1am mét biang etyl axetat va dung
dich axit xitric 10%. Rira pha hitu co ba lan bang axit xitric, mét 14n bang nudc
va nude mudi, va lam khd bang NaySOq. Loc va ¢b dé thu duoc hop chit tho,
hop chét nay dugc sic ky trén silicagel bang cach st dung 0-40% etyl axetat
trong hexan dé tao ra hop chét néu & d& muc nay.

VIDU IF
tert-butyl  3-{1-[trixyclo[3.3.1.1>7]dec-1-ylmetyl]-1H-pyrazol-4-yl}-6-[8-(1,3-
benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]pyridin-2-

carboxylat
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Gia nhiét hdn hop cta hop chét cia VI DU 1E (0,100g), hop chit ctia Vi
DU 1A (0,059g), tetrakis(triphenylphosphin)paladi(0) (0,022g) va CsF (0,090g)
trong 1,2-dimetoxyetan (2ml) va metanol (Iml) & 120°C trong 30 phut trong
didu kién gia nhiét vi séng (Biotage Initiator). Phan b hdn hop phan tmg nay
gitta nudc va etyl axetat. Chiét 16p nudc hai 14n bing etyl axetat. Rira cac 16p
hitu co gom lai béng nude mudi, lam kho béng MgSQy, loc, va cd. Tinh ché cin
thu dugc bing céch sic ky cot nhanh trén silicagel rira giai biang 25% etyl axetat

trong hexan dé thu duoc hop chét néu & d& muc nay.
ViDU 1G

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[trixyclo[3.3.1.1%"]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-carboxylic

Xt Iy hop chét cia VI DU 1F (90mg) trong diclometan (3ml) bing axit
trifloaxetic (3ml), va khudy phan tmg ndy & nhiét d6 trong phong trong 24 gio.
Loai b6 cac chit bay hoi trong diéu kién &p suét giam. Tinh ché cin thu duogc
bang HPLC diéu ché st dung hé Gilson, rira giai bang 20-80% axetonitril trong
nudc chia 0,1% thé tich/thé tich axit trifloaxetic. Gom cdc phan doan mong
mudn lai va lam kho lanh d tao ra hop chét néu & d& muc nay. 'H NMR (500
MHz, dimetylsulfoxit-ds) 6 ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,82
(d, 1H), 7,67 (s, 1H), 7,61 (d, 1H), 7,43 (s, 1H), 7,46-7,50 (m, 1H), 7,42-7,44
(m, 1H), 7,34-7,38 (m, 2H), 6,94 (d, 1H), 4,94 (s, 2H), 3,85-3,88 (m, 2H), 3,77
(s, 2H), 3,00 (t, 2H), 1,92 (m, 3H), 1,52-1,65 (m, 6H), 1,45-1,46 (m, 6H).

viDU 2

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[3,5-dimetyl-1-(trixyclo[3.3.1.1%37]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic

VIiDU 2A

3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-
(trixyclo[3.3.1.137]dec-1-ylmetyl)-1 H-pyrazol
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B6 sung dong thoi khudy toluen (2ml) vao dung dich chaa 1-
adamantanmetanol (0,090¢), 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (0,160g) va xyanometylentributyl-phosphoran
(0,215g) & nhiét d6 trong phong. Sau khi khudy qua dém, nap hdén hop phan tng
truc tiép 1én silicagel va rira giai bing cach sir dung gradien 2% dén 20% etyl

axetat/hexan dé tao ra hop chét néu & dé muc nay.
ViDU 2B

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[3,5-dimetyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylat

Khudy hop chit cia VI DU 1E (0,150g), hop chét cua VI DU 2A
(0,121g), tetrakis(triphenylphosphin)paladi(0) (14mg) va xesi cacbonat (0,260g)
cing nhau trong N,N-dimetylformamit (1ml), dioxan (0,7ml), va nuéc (0,4ml)
va khir khi phan ng nay bang nito va gia nhiét & 100°C trong 1 gid. Pha lodng
phan (ng bing etyl axetat (25ml) va rta bang nude (25ml) va nuée mudi
(25ml), 1am khé bang magie sulfat, loc, va co. Séc ky silicagel, rira giai bang

gradien 2% dén 50% etyl axetat/hexan thu dugc hop chét néu ¢ d& muyc nay.
VI DU 2C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[3,5-dimetyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-

carboxylic

B6 sung TFA (Iml) vao hop chit cia VI DU 2B (0,070g) trong
diclometan (1ml) va khudy phan tmg ndy qua d&m. C6 phan Ung nay va hoa tan
trong diclometan va nap 1én silicagel va rra giai bang céach st dung gradien
0,5% dén 5% metanol/diclometan dé tao ra hop chit néu & d& muc nay. 'H
NMR (300 MHz, dimetylsulfoxit-d¢) & 13,04 (s, 1H), 12,84 (s, 1H), 8,04 (dd,
1H), 7,79 (d, 1H), 7,71 (d, 1H), 7,62 (t, 2H), 7,54 - 7,32 (m, 5H), 7,22 - 7,14 (m,
2H), 7,11 - 7,01 (m, 2H), 6,93 (d, 1H), 4,94 (s, 2H), 4,30 (t, 2H), 3,86 (t, 2H),
3,08 (t, 2H), 3,00 (t, 2H).
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viDU 3
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic
VIDU 3A
1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol

Hop chét néu & d& muc nay duoc diéu ché bang cach thay thé pyrazol cho
3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong Vi
DU 2A.
ViDU 3B
1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-5-metyl-1H-pyrazol

Lam lanh dung dich ch&a hop chit cta Vi DU 3A (869 mg) trong
tetrahydrofuran (10ml) dén -45°C. Bb sung timg giot dung dich n-butyllithi
(2,3M trong hexan, 2,10ml) trong 5 phut. Khudy phan tmg nay trong 1,5 gio,
trong thoi gian ndy, nhiét d6 duoc ting dén -20°C. B6 sung timg giot iodometan
(0,305ml) trong 3 phat. Khudy phan tng nay trong 30 phtt & nhiét do nam
trong khoéng tir -20 dén -15°C. B6 sung nudc (25ml) vao va chiét hdn hop nay
béng etyl axetat (3 x 25ml). Lam khé cac phan chiét (Na,SOy), loc, va co dé tao
ra hop chit néu & d& muc nay.
ViDU 3C
1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-4-bromo-5-metyl- 1 H-pyrazol

Hoa tan hop chét cia VI DU 3B (865mg) trong N,N-dimetylformamit
(7ml) va bd sung N-bromosucxinimit (334mg) vao. Khudy phan tGng ndy &
nhiét do trong phong trong 1 gid. Bb sung nude (25ml) vio va thu san phim

bang céch loc.

VI DU 3D
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1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol

Cho hop chét cua VI DU 3C (250mg) vao binh tam gi4c, va khir khi bang
N,. B sung tetrahydrofuran (2,5ml) va toluen (2,500ml) vao va 1am lanh dung
dich dén -78°C. B& sung triisopropyl borat (0,243ml) vio, sau dé bd sung timg
giot dung dich n-butyllithi (2,3M trong hexan, 0,6ml) trong 5 phit. Khuiy hdn
hop nay trong 15 phit & -78°C va sau d6 bd sung dung dich dugc khit khi chita
pinacol (143mg) trong tetrahydrofuran (1ml) vao trong 2 phut. Sau khi khudy
trong 10 phat & -78°C, lam 4m phéan tmg dén nhiét d6 trong phong va khudy
trong 45 phtit. Sau d6 bd sung nudc (0,073ml) vio va khudy hdn hop nay trong
2 gid. C6 hdn hop phan tmg thd dén khé dé thu dugc hop chét néu & dé muc
nay.
VIDU 3E
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-[1-(trixyclo[3.3.1.1%"]dec-1-ylmetyl)-5-metyl-1H-pyrazol-4-yl]picolinat

Hop chét néu & d& muyc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 3D cho hop chét caa vi du 2A trong vi du 2B.
VI DU 3F
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 3E cho hop chét caa vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) 6 ppm 12,84 (s, 1H), 12,74 (s, 1H), 8,03 (d, 1H), 7,79 (d,
1H), 7,61 (d, 1H), 7,40 - 7,53 (m, 3H), 7,31 - 7,39 (m, 2H), 7,26 (s, 1H), 6,94 (d,
1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,70 (s, 2H), 3,01 (t, 2H), 2,10 (s, 3H), 1,89 -
1,95 (m, 3H), 1,48 - 1,69 (m, 12H).

ViDU 4

-100-



20603

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(spiro[3,5]non-7-ylmetyl)-1H-pyrazol-4-yl|pyridin-2-carboxylic
VviDU 4A
4-bromo-1-(spiro[3,5]nonan-7-ylmetyl)-1H-pyrazol

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé 4-bromo-
1H-pyrazol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-

pyrazol va 7-hydroxymetyl-spiro[3,5]nonan cho 1-adamantanmetanol trong vi

du 2A.
ViDU 4B

tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)picolinat

Gia nhiét hdn hop ciia hop chit cia VI DU 1E (1,2g), 1,0M 4,4,5,5-
tetrametyl-1,3,2-dioxaborolan trong tetrahydrofuran (4,24ml), trietylamin
(0,92ml), va [1,1'-bis(diphenylphosphino)feroxen]-diclopaladi(Il) diclometan
(0,087¢g) trong CH3CN (15ml) & 100°C trong diéu kién vi song (Biotage) trong
30 phut. Sau khi lam ngudi, phan bd hén hop phan tmg nay gitta nude va etyl
axetat. Chiét 16p hitu co hai 1an bing etyl axetat. Rira cac 16p hitu co gom lai
bang nudc mudi, 1am khoé bing MgSO, loc, va cd. Tinh ché cin thu dugc béng
cach sic ky cot nhanh trén silicagel d@ tao ra hop chit néu & d& muyc nay.

VIiDU 4C
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(1-(spiro[3,5nonan-7-ylmetyl)-1H-pyrazol-4-yl)picolinat

Gia nhiét huyén phi chtra hop chét cua VI DU 4B (50mg), hop chét ctia
VI DU 4A (23,12mg), tris(dibenzylidenaxeton)dipaladi(0) (7mg), 1,3,5,7-
tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan (12mg) va kali phosphat
(52,0mg) trong tetrahydrofuran (1,5ml) va nudc (0,5ml) trong didu kién vi séng
(Biotage) & 140°C trong 5 phut. Pha lodng hdn hop phan {mg bing etyl axetat,
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tach, va tinh ché bing cach sic ky trén silicagel, st dung 10-60% etyl
axetat/hexan 1am dung moéi rira giai dé tao ra hop chit néu & d& muc nay.
viDU 4D
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(spiro[3,5]non-7-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc didu ché bang céch thay thé hop chit
ctia vi du 4C cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,74 (s, 1H),
7,69 (d, 1H), 7,61 (d, 1H), 7,52 (s, 1H), 7,45 - 7,51 (m, 1H), 7,40 - 7,44 (m, 1H),
7,36 (t, 2H), 6,94 (d, 1H), 4,94 (s, 2H), 3,83 - 3,93 (m, 3H), 3,00 (t, 2H), 1,73 -
1,85 (m, 2H), 1,55 - 1,75 (m, 8H), 1,35 (d, 2H), 1,09 - 1,23 (m, 2H), 0,88 - 1,04
(m, 2H).
viDU s
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyltrixyclo[3.3.1.1>7]dec-1-yl]metyl }-1H-pyrazol-4-yl)pyridin-
2-carboxylic
viDU 5A
4-bromo-1-{[3,5-dimetyltrixyclo[3.3.1.1%7] dec-1 -yl]metyl}-1H-pyrazol

Hop chét néu ¢ d& muc nay dugc didu ché bing cach thay thé 4-bromo-
1H-pyrazol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol va 3,5-dimetyl-1-adamantanmetanol cho 1-adamantanmetanol trong vi
du 2A.
ViDU 5B
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-(1-{[3,5-dimetyltrixyclo[3.3.1.1*"]dec-1-ylJmetyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylat

-102-



20603

Hop chit néu ¢ d& muc nay dugc diéu ché bing cach thay thé hop chit
ctia vi du 5A cho hop chét ctia vi du 4A trong vi du 4C.
ViDU 5C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyltrixyclo[3.3.1.1%"]dec-1-ylJmetyl } -1H-pyrazol-4-yl)pyridin-
2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 5B cho hop chét ctia vi du 2B trong vi du 2C. '"H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,72 (d, 1H),
7,67 (s, 1H), 7,61 (d, 1H), 7,53 (s, 1H), 7,44 - 7,51 (m, 1H), 7,40 - 7,45 (m, 1H),
7,36 (t, 2H), 6,94 (d, 1H), 4,94 (s, 2H), 3,87 (t, 2H), 3,80 (s, 2H), 3,00 (t, 2H),
1,96 - 2,05 (m, 1H), 1,26 (d, 6H), 0,96 - 1,17 (m, 6H), 0,77 (s, 6H).
VIiDU 6
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-hydroxytrixyclo[3.3.1.137]dec-1-yl]metyl } -1H-pyrazol-4-yl)pyridin-2-
carboxylic
VI DU 6A
3-[(4-bromo-1H-pyrazol-1 -yl)rhetyl]trixyclo [3.3.1.1%7]decan-1-ol

Hop chit néu ¢ d& muc nay dugc didu ché bang cach thay thé 4-bromo-
1H-pyrazol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol va 3-hydroxy-1-adamantanmetanol cho 1-adamantylmetanol trong vi du

2A.
Vi DU 6B

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-(1-{[3-hydroxytrixyclo[3.3.1.1*’dec-1-yl|metyl } -1H-pyrazol-4-yl)pyridin-
2-carboxylat
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Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 6A cho hop chét ctia vi du 4A trong vi du 4C.

VI DU 6C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-hydroxytrixyclo[3.3.1.1*’dec-1-yllmetyl }-1H-pyrazol-4-yl)pyridin-2-

carboxylic

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé hop chét
ctia vi du 6B cho hop chét ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 13,06 (s, 1H), 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d,
1H), 7,71 (d, 1H), 7,68 (s, 1H), 7,61 (d, 1H), 7,53 (s, 1H), 7,44 - 7,51 (m, 1H),
7,40 - 7,44 (m, 1H), 7,35 (t, 2H), 6,93 (d, 1H), 4,94 (s, 2H), 4,35 (s, 1H), 3,87 (t,
2H), 3,82 (s, 2H), 3,00 (t, 2H), 2,08 (s, 2H), 1,36 - 1,56 (m, 6H), 1,33 (s, 6H).

VviDU 7

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-metoxytrixyclo[3.3.1.13"]dec-1-ylJmetyl } -1 H-pyrazol-4-yl)pyridin-2-

carboxylic
VIDU 7A
1-[(3-bromotrixyclo[3.3.1.1%7]dec-1-yl)metyl]-4-iodo-1 H-pyrazol

Lam lanh hén hop ctia 1-bromo-3-(bromometyl)-adamantan (1,0g) va 4-
iodopyrazol (0,63g) trong N,N-dimetylformamit (10ml) dén 0°C. B6 sung vao
dung dich nay 60% natri hydrua (0,20g). Khudy dung dich nay & 65°C qua dém.
Phan b hén hop phan Gng nay gitta nudc va etyl axetat. Chiét 16p nude hai l4n
béng etyl axetat. Rira céc 16p hiru co gom lai ba 1an bang nudc, rira bang nudc
mudi, 1am khd béng MgSOs, loc, va cd. Tinh ché cin thu duoc bing cach séc ky
cdt nhanh trén silicagel rira giai bang 10% etyl axetat trong hexan dé tao ra hop

chét néu & d& muc nay.
VviDU 7B

4-iodo-1-[(3-metoxytrixyclo[3.3.1.1>7]dec-1-yl)metyl]- 1 H-pyrazol
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Gia nhiét hop chét cia VI DU 7A (5g), bac sulfat (6g) va metanol (15ml)
& 110°C trong diéu kién vi séng (Biotage, Initiator) trong 60 phut. Sau khi 1am
ngudi dén nhiét do trong phong, loc huyén phi. Rira cin rin thu duoc bang etyl
axetat (3x 5mL) va loc. Lam kho dung dich gom lai trong chan khong. Xt ly can
thu dugc trong diclometan va tinh ché bing céch sic ky nhanh (Varian, cot
Superflash SF40-200 g), rira giai bang 0-70% etyl axetat/hexan, dé tao ra hop
chét néu & d& muc nay.
viDUy 7C
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-{[3-metoxytrixyclo[3.3.1.137]dec-1-yl]metyl } -1 H-pyrazol-4-yl)pyridin-
2-carboxylat

Hop chét néu & d& muc nay dugc diéu ché bing cach thay thé hop chat
cua vi du 7B cho hop chét cta vi du 4A trong vi du 4C.
VIiDU 7D
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-metoxytrixyclo[3.3.1.137]dec-1-ylJmetyl } - 1H-pyrazol-4-yl)pyridin-2-
carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chit
ctia vi du 7C cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,71 (m,
2H), 7,61 (d, 1H), 7,54 (s, 1H), 7,41 (m, 4H), 6,94 (d, 1H), 4,94 (s, 2H), 3,87
(m, 4H), 3,07 (s, 3H), 3,00 (t, 2H), 2,14 (m, 2H), 1,46 (m, 12H).
ViDU 8
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.137]dec-1-ylJmetyl } - | H-pyrazol-4-
yl)pyridin-2-carboxylic

Vi DU 8A
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4-iodo-1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.13"]dec-1-yl|metyl } - 1 H-pyrazol
Hop chéit néu ¢ d& muc nay duoc didu ché bing cach thay thé 2-
metoxyetanol cho metanol trong vi du 7B.
VIDU 8B
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1%7]dec-1-yl]metyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylat
Hop chét néu & d¢& myc nay dugc didu ché bing cach thay thé hop chét
ctuia vi du 8A cho hop chét ctia vi du 4A trong vi du 4C.
viDU 8C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1*"]dec-1-yl]metyl }- 1 H-pyrazol-4-
yl)pyridin-2-carboxylic
Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 8B cho hop chit cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,85 (s, 1H), 8,04 (s, 1H), 7,79 (s, 1H), 7,70 (m, 2Hj,
7,61 (d, 1H), 7,54 (s, 1H), 7,40 (m, 5H), 6,94 (d, 1H), 4,94 (s, 2H), 3,86 (m,
4H), 3,42 (m, 2H), 3,35 (m, 2H), 3,21 (s, 3H), 3,00 (t, 2H), 2,13 (m, 2H), 1,46
(m, 12H).
ViDU 9
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[(3,5,7-trimetyltrixyclo[3.3.1.1%"]dec-1-yl)metyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic
VIDU 9A
3,5,8-trimetyl-1-adamantanmetanol

Bé sung timg giot BHj.tetrahydrofuran (4,50ml) vao dung dich axit 3,5,8-
trimetyl-1-adamantan carboxylic (0,5g) trong tetrahydrofuran (3ml) va khudy
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hdn hop ndy & nhiét do trong phong trong 14 gid. Dép tit hdn hop phan tng
béng metanol (3ml), cd va tinh ché bing cach séc ky trén silicagel bang cach st
dung 0-30% etyl axetat/hexan 1am dung méi rira giai dé tao ra hop chét néu & dé
muc nay.

VIDU 9B

4-iodo-1-{[3,5,7-trimetyltrixyclo[3.3.1.1%"]dec-1-ylJmetyl }- 1 H-pyrazol

Hop chit néu & d& muc nay duoc didu ché biang cch thay thé hop chét
cia vi du 9A cho l-adamantanmetanol va 4-iodopyrazol cho 3,5-dimetyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

ViDU 9C

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-{1-[(3,5,7-trimetyltrixyclo[3.3.1.13"]dec-1-yl)metyl]-1H-pyrazol-4-
yl}picolinat

Hop chit néu & d& muyc nay duogc didu ché bing cach thay thé hop chit
ctia vi du 9B cho hop chét ctia vi du 4A trong vi du 4C.

ViDU 9D

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[(3,5,7-trimetyltrixyclo[3.3.1.1>7]dec-1-yl)metyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylic

Hop chét néu & d& muc nay duoc didu ché biang cach thay thé hop chét
ctia vi du 9C cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,73 (d, 1H),
7,67 (s, 1H), 7,61 (d, 1H), 7,53 (s, 1H), 7,48 (t, 1H), 7,40 - 7,44 (m, 1H), 7,36 (t,
2H), 6,95 (d, 1H), 3,87 (t, 1H), 3,82 (s, 2H), 3,00 (t, 2H), 1,03 (s, 6H), 0,92 -
1,01 (m, 6H), 0,78 (s, 9H).

viDU 10
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic

VI DU 10A
2-adamantanmetanol

Hop chit néu ¢ d& muc nay dugc didu ché biang cach thay thé axit 2-
adamantan carboxylic cho axit 3,5,8-trimetyl-1-adamantan carboxylic trong vi

du 9A.
viDU 10B
1-(trixyclo[3.3.1.13"]dec-2-ylmetyl)-4-iodo- 1 H-pyrazol

Hop chét néu ¢ d& muc nay duoc didu ché bing céch thay thé hop chit
cua vi du 10A cho l-adamantanmetanol va 4-iodopyrazol cho 3,5-dimetyl-4-

(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.
VIiDU 10C
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[1-(trixyclo[3.3.1.1*7]dec-2-ylmetyl)- 1 H-pyrazol-4-yl]pyridin-2-
carboxylat

Hop chét néu & d& muyc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 10B cho hop chét cta vi du 4A trong vi du 4C.

Vi DU 10D

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(trixyclo[3.3.1.1>7]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 10C cho hop chét cta vi du 2B trong vi du 2C. '"H NMR (300 MHz,
dimetylsulfoxit-d¢) 8 ppm 12,84 (s, 1H), 8,04 (d, 1H), 7,74 - 7,84 (m, 2H), 7,69
(d, 1H), 7,61 (d, 1H), 7,52 (s, 1H), 7,40 - 7,51 (m, 2H), 7,36 (t, 2H), 6,94 (d,
1H), 4,94 (s, 2H), 4,21 (d, 2H), 3,86 (t, 2H), 3,17 (s, 2H), 3,00 (t, 2H), 2,13 -
2,24 (m, 1H), 1,98 (d, 2H), 1,44 - 1,89 (m, 12H), 1,07 (s, 1H).

-108-



20603

ViDU 11
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-bromotrixyclo[3.3.1.1>7]dec-1-yl|metyl }-1H-pyrazol-4-yl)pyridin-2-
carboxylic
VIiDU 11A
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-(1-{[3-bromotrixyclo[3.3.1.1>7]dec-1-yl|metyl }-1H-pyrazol-4-yl)pyridin-
2-carboxylat

Hop chét néu & dé muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 7A cho hop chit ctia vi du 4A trong vi du 4C.
VIDU 11B
Axit  6-[8-(1,3 -Benzothiazo1-2-y1carbamoy1)-3,4-dihydroisoquinolin—2(lH)-yl]-
3-(1-{[3-bromotrixyclo[3.3.1.1*7]dec-1-yl]metyl }-1H-pyrazol-4-yl)pyridin-2-
carboxylic

Hop chét néu & d& muyc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 11A cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,84 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,71 (d, 2H),
7,61 (d, 1H), 7,56 (s, 1H), 7,45 (m, 2H), 7,35 (m, 2H), 6,95 (d, 1H), 4,94 (s,
2H), 3,87 (m, 4H), 3,00 (t, 2H), 2,25 (m, 2H), 2,12 (m, 6H), 1,54 (m, 6H).
viDU 12
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.137]dec-1-yl]metyl }- 1 H-pyrazol-4-
yl)pyridin-2-carboxylic
VviDU 12A
4-iodo-1-{[3-(propan-2-yloxy)trixyclo[3.3.1.1%7]dec-1-yl]metyl } -1 H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bing céach thay thé propan-2-ol

cho metanol trong vi du 7B.
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ViDU 12B
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.13>7]dec-1-ylmetyl }- | H-pyrazol-4-
yl)pyridin-2-carboxylat

Hop chit néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctua vi du 12A cho hop chét cua vi du 4A trong vi du 4C.
viDU 12C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.13"]dec-1-yl|metyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 12B cho hop chét ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,70 (m,
2H), 7,61 (d, 1H), 7,53 (s, 1H), 7,41 (m, 4H), 6,94 (d, 2H), 4,94 (s, 2H), 3,86
(m, 4H), 3,00 (t, 2H), 2,11 (m, 2H), 1,62 (m, 2H), 1,49 (m, 3H), 1,37 (m, 7H),
0,98 (d, 6H).
VIiDU 13
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(2-oxatrixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic
VIiDU 13A

2-oxatrixyclo[3.3.1.1*7]dec-1-ylmetanol

Bb sung dung dich lithi nhém hydrua (1,0M trong tetrahydrofuran, 2,1ml)
vao dung dich chira axit (oxatrixyclo[3.3.1.1%7]dec-1-yl)-2-carboxylic (0,32g)
trong dietyl ete (5ml) & 0°C. P& 4m phan Ung nay dén nhiét d6 trong phong va
khudy trong 2 gio. Lam lanh phan Gng nay dén 0°C va chdm dit bing nudc
(0,24ml). Bb sung dung dich nuéc NaOH 15% (0,24ml) vao sau d6 bd sung
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thém nude (0,72ml). Khudy phan tmg nay trong 1 gid, va bd sung magie sulfat
vao. Loc hon hop va cd dé tao ra hop chét néu & dé muc nay.
ViDU 13B
1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol

Hop chét néu & d& muyc nay dugc diéu ché biang cach thay thé hop chét
cia vi du 13A cho l-adamantanmetanol va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

ViDU 13C

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl|pyridin-2-
carboxylat

Hop chét néu & d& muc nay dugce diéu ché bang cach thay thé hop chét
ctia vi du 13B cho hop chit cia vi du 2A trong vi du 2B.
VIiDU 13D
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl|pyridin-2-
carboxylic

Hop chét néu & d& muc nay dugc diéu ché bang cach thay thé hop chét
ctia vi du 13C ¢ ho hop chét cta vi du 2B trong vi du 2C. '"H NMR (300 MHz,
dimetylsulfoxit-dg¢) & ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,72 (t, 2H),
7,61 (d, 1H), 7,52 (s, 1H), 7,42 (m, 4H), 6,94 (d, 1H), 4,94 (s, 2H), 3,99 (s, 1H),
3,94 (s, 2H), 3,87 (t, 2H), 3,00 (t, 2H), 2,07 (s, 2H), 1,74 (m, 4H), 1,55 (m, 6H).

VviDU 14
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

VIiDU 14A

metyl 2-(5-bromo-6-(tert-butoxycarbonyl)pyridin-2-yl)-4,4-dimetyl-1,2,3,4-

tetrahydroisoquinolin-8-carboxylat

Metyl 4,4-dimetyl-1,2,3,4-tetrahydroisoquinolin-8-carboxylat (500mg),
hop chét ctia vi du 1D (572mg), va trietylamine (0,545ml) trong dimetylsulfoxit
khan (6,5ml) dugc gia nhiét &én 100°C qua dém, va sau d6 hdn hop nay dugc
lam ngudi dén nhiét do trong phong. Chém dat phan tmg bang cach bd sung
dung dich nudc natri bicacbonat bdo hoa (15ml) va etyl axetat (15ml). Téach cac
16p, va chiét 16p nudc bang etyl axetat bb sung (2x 15ml). Lam khd cac chét hitu
co gom lai bang natri sulfat khan, loc va co trong didu kién 4p suét giam. Tinh
ché can thu dugc bang céch sic ky trén silicagel v&i 0-40% etyl axetat/hexan dé

thu dugc hop chit néu & dé muc nay.
VIiDU 14B

Axit 2-(5-bromo-6-(tert-butoxycarbonyl)pyridin-2-yl)-4,4-dimetyl-1,2,3,4-
tetrahydroisoquinolin-8-carboxylic

B sung dung dich LiOH (30,9mg) trong nudc (0,52ml) vao dung dich
chtra hop chét ctia VI DU 14A (245mg) trong tetrahydrofuran (2,1ml) & nhiét do
moi truong. Khudy phan tng niy qua dém, pha lodng béng 2mL nudc va 2mL
etyl axetat, va axit héa dén d6 pH bang ~3 bang dung dich HCI 10%. T4ch cac
16p, va chiét 16p nude bang etyl axetat (2 x 8ml). Lam khd céc 16p hitu co gom
lai bang natri sulfat khan, loc va cd trong didu kién &p suét giam dé tao ra hop
chét néu ¢ dé muc nay.

VviDU 14C

tert-butyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-
dihydroisoquinolin-2(1H)-yl)-3-bromopicolinat
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Khudy dung dich & nhiét d6 méi trudng chita hop chit cta vi du 14B
(182mg), benzo[d]thiazol-2-amin (71,1mg), 1-etyl-3-[3-(dimetylamino)propyl]-
carbodiimit hydroclorua (113mg), 1-hydroxybenzotriazol hydrat (91mg), va N-
metylmorpholin (0,065ml) qua dém. Bé sung 1 duong luong ctia mdi chét trong
s6 1-etyl-3-[3-(dimetylamino)propyl]-carbodiimit hydroclorua, N-
metylmorpholin, 1-hydroxybenzotriazol hydrat, va 2-aminobenzothiazol vao, va
gia nhiét phan tmg dén 40°C trong 4 gid. Lam ngudi hdn hop phan tng nay dén
nhiét d6 trong phong va chdm dut bing cach bd sung dung dich bicacbonat bdo
hoa va etyl axetat. Tach céc 16p, va chiét 16p nudc bang 2 x etyl axetat. Lam
khé céc chit hitu co gom lai bing natri sulfat khan, loc va cb trong diéu kién ép
sudt giam. Tinh ché cin thu duoc bing cach séc ky trén silicagel véi 0-50% etyl

axetat/hexan dé thu dugc hop chét néu & d& muc nay.
VviDU 14D

tert-butyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-
dihydroisoquinolin-2(1H)-yl)-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]picolinat

Hon hop ctia hop chét cia vi dy 14C (70mg), hop chét cta vi du 3D
(63mg), K3PO4 (87mg), Pdy(dba)s (2,7mg), va 1,3,5,7-tetrametyl-6-tetradecyl-
2,4,8-trioxa-6-phosphaadamantan (4,9mg) trong lo phan tng dugc trang bi canh
khudy tir duoc khir khi bang nito. Trong lo nhé khac, hdn hop 1,4-dioxan/nuéc
1:1 (téng ndng d6 0,2M) dugc khir khi bang dong nito trong 20 phit. Dung moéi
dugc cho bing kim tiém vao lo phan tmg chtra cac chit phan tmg rin. Phan tmg
dugc gia nhiét &n 90°C trong 4 gid. Chim dat phan tng bing cach bd sung
dung dich bicacbonat bdo hoa (5ml) va etyl axetat (Sml). Tach cac 16p, va chiét
16p nude bang etyl axetat (2x 5ml). Lam khé céc chat hitu co gom lai bing natri
sulfat khan, loc va cb trong diéu kién 4p suét giam. Tinh ché cin thu dugc bing
cach sic ky trén silicagel (12g) véi 0-50% etyl axetat/hexan dé thu dugc hop

chat néu & dé muc nay.

VIiDU 14E
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.13>7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay duoc diéu ché bing cach thay thé hop chat
ctia vi du 14D cho hgp chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-ds) 6 ppm 12,82 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,69 (d, 1H),
7,58 (d, 1H), 7,42 (m, 5H), 7,27 (s, 1H), 7,00 (d, 1H), 4,93 (s, 2H), 3,71 (s, 2H),
2,11 (s, 2H), 1,93 (s, 3H), 1,60 (m, 15H), 1,34 (s, 6H).
ViDU 15
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1>7]dec-1-ylJmetyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylic
VIiDU 15A
4-{3-[(4-iodo-1H-pyrazol-1-yl)metyl]trixyclo[3.3.1.1%"]dec-1-yl }morpholin
Hop chét néu ¢ d muc nay duoc didu ché bang cach thay thé morpholin cho
metanol trong vi du 7B.
VviDU 15B
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1%7]dec-1-yl]metyl }- 1 H-pyrazol-4-
yl)pyridin-2-carboxylat

Hop chét néu & d& muyc nay duoc didu ché bang cach thay thé hop chét
ctia vi du 15A cho hop chét cia vi du 4A trong vi du 4C.
VIDU 15C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1%7]dec-1-yl|metyl } -1H-pyrazol-4-
yl)pyridin-2-carboxylic
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Hop chit néu & d& muc nay dugc diéu ché bing cach thay thé hop chét
cua vi du 15B cho hop chét cua vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-dg) & ppm 12,85 (s, 1H), 9,15 (s, 1H), 8,03 (d, 1H), 7,79 (d, 1H),
7,71 (m, 2H), 7,62 (d, 1H), 7,57 (s, 1H), 7,41 (m, 4H), 6,96 (d, 1H), 4,95 (s,
2H), 3,94 (m, 6H), 3,40 (m, 2H), 3,05 (m, 4H), 2,25 (m, 4H), 1,86 (m, 2H), 1,70
(m, 4H), 1,38 (m, 6H).
viDU 16
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-metoxytrixyclo[3.3.1.137]dec-1-yl|metyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic
VIDU 16A
(3-bromotrixyclo[3.3.1.1*7]dec-1-yl)metanol

Trong binh day tron dung tich 250ml, hoa tan axit 3-bromoadamantan-1-
carboxylic (7,89g) trong tetrahydrofuran (30ml). Bé sung tir tir phirc chit boran
tetrahydrofuran (IM trong hexan, 60ml) vao. Khudy hdn hop nay & nhiét do
trong phong qua dém. B sung tir tir metanol (20ml) vao dung dich ndy. Sau khi
loai bé dung méi, bd sung metanol (5ml) vao cin dang dau. Loai bé dung moi

thu duoc hop chét néu & dé muc nay.
ViDU 16B
1-[(3-bromotrixyclo[3.3.1.1%7]dec-1-yl)metyl]-1 H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cua vi du 16A cho 1-adamantanmetanol va pyrazol cho 3,5-dimetyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

ViDU 16C
1-[(3-metoxytrixyclo[3.3.1.137]dec-1-yl)metyl]-1 H-pyrazol
Hop chit néu & d& muc nay dugc didu ché bang cach thay thé hop chét

ctia vi du 16B cho hop chit ctia vi du 7A trong vi du 7B.
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VIiDU 16D
1-[(3-metoxytrixyclo[3.3.1.13"]dec-1-yl)metyl]-5-metyl-1 H-pyrazol

 Hop chit néu & dé myc nay duoc didu ché bing cich thay thé hop chét
ctia vi du 16C cho hop chét ctia vi du 3A trong vi du 3B.

VIDU 16E
4-iodo-1-[(3-metoxytrixyclo[3.3.1.1%7]dec-1-yl)metyl]-5-metyl-1 H-pyrazol

Khudy hdn hop ctia hop chét cia vi du 16D (0,116g) va N-iodosucxinimit
(0,11g) trong 1mL DMF qua dém. Xt Iy hdn hop nay trong etyl axetat, va rira
dung dich thu dugc ba 1an béng nuéde, va nude mudi, sau d6 1am khé béng natri
sulfat khan, loc va ¢d trong diéu kién 4p sudt giam. Tinh ché cin thu dugc béng
céch séc ky trén silicagel v6i 0-50% etyl axetat/hexan dé tao ra hop chét néu &
dé muc nay.

VI DU 16F

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-{[3-metoxytrixyclo[3.3.1.1*"]dec-1-yl]metyl} -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylat

Hop chét néu & dé muc nay dugc didu ché bing cach thay thé hop chat
ctia vi du 16E cho hop chét ctia vi du 4A trong vi du 4C.

VI DU 16G

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-metoxytrixyclo[3.3.1.1*7]dec-1-yl]metyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché biang cach thay thé hop chat
cta vi du 16F cho hop chit cua vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,85 (s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d, 1H),
7,42 (m, 5H), 7,27 (s, 1H), 6,94 (d, 1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,79 (s, 2H),
3,08 (s, 3H), 3,01 (t, 2H), 2,12 (m, 5H), 1,49 (m, 12H).
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VviDU 17

N-(1,3-benzothiazol-2-yl)-2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-
(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-y1}-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit

Hoa tan hop chét cta vi du 3F (220mg), metansulfonamit (40mg), N-(3-
dimetylaminopropyl)-N’-etylcarbodiimit  hydroclorua  (100mg), va 4-
(dimetylamino)pyiridin (80mg) trong diclometan (2,5ml) va khudy & nhiét do
trong phong qua tudn. Co hdn hop phan ting va tinh ché bang HPLC diéu ché sir
dung hé Gilson rira giai bing 20-80% axetonitril trong 0,1% nuéc. 'H NMR
(400MHz, dimetylsulfoxit-de¢) & ppm 12,84 (br s, 1H), 11,83 (s, 1H), 8,01 (d,
1H), 7,77 (d, 1H), 7,61 (d, 1H), 7,52 (d, 1H), 7,44 (m, 2H), 7,36 (m, 2H), 7,26
(s, 1H), 6,96 (d, 1H), 4,95 (s, 2H), 3,92 (t, 2H), 3,69 (s, 2H), 3,10 (s, 3H), 3,02
(t, 2H), 2,10 (s, 3H), 1,90 (br s, 3H), 1,61 (br m, 3H), 1,50 (br m, 9H).

VviDU 18

N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-[ 5S-metyl-1-
(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-y1}-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit

Hop chét néu ¢ dé muc ndy dugc diéu ché bing cach thay thé
xyclopropansulfonamit cho metansulfonamit trong vi du 17. 'H NMR
(400MHz, dimetylsulfoxit-de¢) & ppm 12,85 (br s, 1H), 11,74 (s, 1H), 8,02 (d,
1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,53 (d, 1H), 7,46 (m, 2H), 7,36 (m, 2H), 7,28
(s, 1H), 7,00 (d, 1H), 4,98 (s, 2H), 3,92 (t, 2H), 3,70 (s, 2H), 3,02 (t, 2H), 2,77
(m, 1H), 2,11 (s, 3H), 1,91 (br s, 3H), 1,62 (br m, 3H), 1,51 (br m, 9H), 1,00 (m,
2H), 0,90 (m, 2H).

ViDU 19

N-(1,3-benzothiazol-2-y1)-2-{5-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]-6-(2H-tetrazol-5-yl)pyridin-2-y1}-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit
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VIDU 19A

N-(benzo[d]thiazol-2-yl)-2-(5-bromo-6-xyanopyridin-2-y1)-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit

Hop chit néu & d&& muyc nay dugc didu ché bang cach thay thé 3-bromo-6-
clopicolinonitril cho hop chét ctia vi du 1D trong vi du 1E.
ViDU 19B
N-(1,3-benzothiazol-2-yl)-2-{5-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-
1H-pyrazol-4-yl]-6-[(xyano)-pyridin-2-yl]-1,2,3,4-tetrahydroisoquinolin-8-

carboxamit

B& sung hdn hop ctia hop chét cia vi du 19A (0,245g), hop chét ctia vi du
3D (0,220g), 1,3,5,7-tetrametyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantan
(0,021g), kali phosphat (0,375g) va tris(dibenzylidenaxeton)dipaladi(0) (0,011g)
vao dioxan (1,3ml) va nu6c (1,3ml). Khir khi phan tng bang nito, bit kin va gia
nhiét dén 90°C. Sau 2 gid, 1am ngudi phan tmg, pha loing bing cloroform
(40ml) va rira bang nude mudi (30ml). Lam kho phan tng bing natri sulfat, loc,
va cd. Sic ky silicagel rira gial bang gradien tir 5% dén 45% etyl axetat/hexan
trong 30 phat thu dugc hop chét néu & d& muc nay.

ViDU 19C
N-(1,3-benzothiazol-2-yl)-2-{5-[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]-6-(2H-tetrazol-5-yl)pyridin-2-yl}-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit

Hoa tan hop chét ctia vi du 19B (100mg) trong N,N-dimetylformamit
(1,5ml), va bd sung natri azit (96mg) va trietylamin hydroclorua (196mg) vao
d6. Gia nhiét phan tng & 110°C qua dém. Lam ngudi hdn hop phan tng, loc, va
tinh ché bing HPLC didu ché, st dung hé Gilson, rira giai bang 20-80%
axetonitril trong nudc chtra 0,1% axit trifloaxetic. 'H NMR (400 MHz,
dimetylsulfoxit-dg) 6 ppm 12,84 (br s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,62 (m,
2H), 7,46 (m, 2H), 7,36 (m, 2H), 7,20 (s, 1H), 7,05 (d, 1H), 4,99 (s, 2H), 4,01 (4,
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2H), 3,67 (s, 2H), 3,03 (t, 2H), 1,92 (br s, 3H), 1,83 (s, 3H), 1,60 (br m, 6H),
1,48 (br m, 6H).
ViDU 20
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-4-[trixyclo[3.3.1.1%>7]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic
VI DU 20A
1-[(4-bromo-3-metylphenoxy)metyl]trixyclo[3.3.1.1>7]decan

Hop chét néu & dé muc nay duoc didu ché bang céch thay thé 4-bromo-3-
metylphenol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol trong vi du 2A.
VIDU 20B
Este tert-butyl cda axit 3-{2-metyl-4-[trixyclo[3.3.1.137]dec-1-
ylmetoxy]phenyl}-6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl]pyridin-2-carboxylic

B6 sung hop chét cua vi du 4B (120mg), hop chét cta vi du 20A (90mg),
trans-diclobis(triphenylphosphin)paladi (II) (30mg), va xesi cacbonat (280mg)
vao lo vi séng. Bé sung N,N-dimetylformamit (1,0ml), 1,4-dioxan (0,7ml), va
nude (0,4ml) vao. Dét 1o nay trong 16 phan Umg vi séng va dé dén 120°C trong
15 phat. Sau d6 bd sung dung dich nay vao nudc va chiét bang 30% etyl axetat
trong hexan. Phan chiét duoc rira bing nudc mudi va 1am kho bing natri sulfat
khan. Dung dich duoc loc, ¢d va tinh ché trén silicagel st dung 30% etyl axetat

trong hexan.
Vi DU 20C

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-4-[trixyclo[3.3.1.13"]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 20B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
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dimetylsulfoxit-d ¢) 6 ppm 12,85 (bs, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,51-7,31 (m, 5H), 6,95 (d, 1H), 6,91 (d, 1H), 6,79 (d, 1H), 6,70 (dd, 1H),
4,97 (s, 2H), 3,91 (t, 2H), 3,51 (s, 2H), 3,03 (t, 2H), 2,02 (s, 3H), 1,98 (bs, 3H),
1,78-1,58 (m, 12H).

VIDU 21

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.13>7]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic
VIDU21A
1-[(3-bromo-2-metylphenoxy)metyl]trixyclo[3.3.1.1*7]decan

Hop chét néu & d& muyc nay dugc didu ché bang céch thay thé 3-bromo-2-
metylphenol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol trong vi du 2A.
VviDU 21B
Este tert-butyl cta axit 3-{2-metyl-3-[trixyclo[3.3.1.1%7]dec-1-
ylmetoxy]phenyl}-6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl]|pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc didu ché bang cach thay thé hop chit
ctia vi du 21A cho hop chét ctia vi du 20A trong vi du 20B.
ViDy 21C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl}]-
3-{2-metyl-3-[trixyclo[3.3.1.1%7]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc didu ché bing cach thay thé hop chét
ctia vi du 21B cho hop chéit ctia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 8 ppm 12,85 (bs, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,51-7,31 (m, 5H), 7,08 (t, 1H), 6,98 (d, 1H), 6,84 (d, 1H), 6,62 (d, 1H),
4,98 (s, 2H), 3,92 (t, 2H), 3,52 (s, 2H), 3,03 (t, 2H), 1,99 (s, 3H), 1,92 (bs, 3H),
1,78-1,59 (m, 12H).
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ViDU 22
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{3-[trixyclo[3.3.1.137]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic
VIiDU 22A
1-[(3-bromophenoxy)metyl]trixyclo[3.3.1.1>7]decan

Hop chét néu ¢ d& muc ndy duoc diéu ché bing cich thay thé 3-
bromophenol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol trong vi du 2A.
ViDU 22B
Este  tert-butyl  3-{3-[trixyclo[3.3.1.1%>7]dec-1-ylmetoxy]phenyl}-6-[8-(1,3-
benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]pyridin-2-
carboxylat

Hop chét néu & d& muc nay dugce didu ché bang cach thay thé hop chét
ctia vi du 22A cho hop chét ctia vi du 20A trong vi du 20B.
ViDU 22C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{3-[trixyclo[3.3.1.137]dec-1-ylmetoxy]phenyl} pyridin-2-carboxylic

Hop chit néu & dé muc ndy duoc diéu ché bang cach thay thé hop chit
cta vi du 22B cho hop chét ctia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) & ppm 12,86 (bs, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,67 (d,
1H), 7,62 (d, 1H), 7,50-7,43 (m, 2H), 7,39-7,33 (m, 2H), 7,29-7,23 (m, 1H),
6,97 (d, 1H), 6,90-6,83 (m, 3H), 4,98 (s, 2H), 3,90 (t, 2H), 3,52 (s, 2H), 3,02 (t,
2H), 1,98 (bs, 3H), 1,78-1,59 (m, 12H).
ViDU 23
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrol-3-yl]pyridin-

2-carboxylic
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VIiDU 23A
etyl 4-iodo-5-metyl-1H-pyrole-2-carboxylat

Hop chit néu & dé muc nay duge didu ché bing cach theo quy trinh duge
mé ta cho vi du 16E va thay thé hop chét cta vi du 16D bang etyl 5-metyl-1H-
pyrol-2-carboxylat.
VIDU 23B
Axit 4-iodo-5-metyl-1H-pyrol-2-carboxylic

Hop chét cia vi du 23A (1g) trong tetrahydrofuran (30ml) va metanol
(10ml) duoc xr Iy bang dung dich NaOH 2N (20ml) qua dém. Lam ngudi hon
hop phén tmg nay dén 0°C, axit hoa dén d6 pH bang 5, pha loéing bang nudc
(30ml) va cb dé loai bé dung mdi hitu co. Thu gom céc chét két ta bang cach
loc, rira b%mg nudce va lam kho béng natri sulfat dé tao ra hop chét néu & d& muc
nay.
ViDUy 23C
4-iodo-5-metyl-1H-pyrol-2-carboxamit

B6 sung carbonyldiimidazol (14,9g) vao dung dich chira hop chét cta vi
du 23B (7,7g) trong tetrahydrofuran (20ml) & 0°C. Khudy hdn hop thu duge &
nhiét do trong phong trong 2 gio. Lam ngudi hdn hop phan tng nay dén 0°C va
bd sung amoni hydroxit (3ml) vao. Khudy hdn hop niy & nhiét do trong phong
trong 2 gio va cd. Hoa tan can thu dugc trong etyl axetat, rira bang nudc mudi va

cd d& tao ra hop chit néu & d& muc nay.
ViDU 23D
4-iodo-5-metyl-1H-pyrol-2-carbonitril

B6 sung timg giot oxalyl clorua (5,52ml) vao dung dich chira hop chét cta
vi du 23C (7,89g) trong DMF (80ml) va pyridin (5ml) & 0°C. Khuéy hén hop
nay & 0°C trong 30 phut va bd sung nudc d4 vao dé chdm dut phan Gng. Pha

lodng hdn hop thu dugc bang etyl axetat va rira bang dung dich NaHCO; va
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nuée. Lam khd 16p hitu co bing NaySOq, loc, va ¢d. Tinh ché cin thu dugc

béng cdt nhanh, rtra giai béng diclometan d& tao ra hop chit néu & d& muyc nay.
Vi DU 23E
5-xyano-2-metyl-3-iodo-1-(trixyclo[3.3.1.1%"]dec-1-ylmetyl)-1H-pyrol

Hop chét cta vi du 23D (170mg), 1-bromometyladamantan (840mg) va
tetrabutylamoni bromua (171mg) trong N,N-dimetylformamit (20ml) duoc xur ly
béng natri hydrua (147mg) & 80°C qua dém. Lam ngudi hon hgp phan tng, pha
lodng bing etyl axetat va rira bang nudc mudi. C6 16p hitu co. Tinh ché cin thu
dugc bing cach sic ky nhanh (40% diclometan trong hexan) dé tao ra hop chét
néu & d& muc nay.

VIDU 23F

Este tert-butyl 3-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%"]dec-1-ylmetyl)-1H-
pyrol-3-yl1]-6-[8-(benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl]-pyridin-2-carboxylat

Hop chit néu & dé muc nay dugc didu ché bing cach thay thé hop chét
cua vi du 23E cho hop chét cta vi du 20A trong vi du 20B.

ViDU 23G
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)- 1H-pyrol-3-yl]pyridin-
2-carboxylic

Hop chét néu & dé muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 23F cho hop chét cua vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) & ppm 12,86 (s, 2H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,42 - 7,53 (m, 3H), 7,33 - 7,39 (m, 2H), 6,95 (d, 1H), 6,82 (s, 1H), 4,96 (s,
2H), 3,89 (t, 2H), 3,74 (s, 2H), 3,01 (t, 2H), 2,09 (s, 3H), 1,96 (s, 3H), 1,62 -
1,69 (m, 3H), 1,53 - 1,60 (m, 9H).

Vi DU 24
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Axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[8-
([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic
VIDU 24A
Este tert-butyl 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
y1]-6-[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]pyridin-2-carboxylat

Hop chit néu ¢ d8 muc ndy dugc diéu ché bang cach thay thé
thiazolo[5,4-b]pyridin-2-amin cho thiazolo[4,5-b]pyridin-2-amin trong vi du
30D.
VIDU 24B
Axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl1]-6-[8-
([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing céach thay thé hop chit
ctia vi du 24A cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-ds) & ppm 12,98 (s, 2H), 8,57 — 8,47 (m, 1H), 8,16 (d, 1H), 7,63
(d, 1H), 7,56 — 7,47 (m, 2H), 7,45 (d, 1H), 7,38 (t, 1H), 7,27 (s, 1H), 6,96 (d,
1H), 4,96 (s, 2H), 3,88 (t, 2H), 3,70 (s, 2H), 3,02 (t, 2H), 2,10 (s, 3H), 1,92 (s,
3H), 1,71-142 (m, 12H).
Vi DU 25
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
2'-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-3,4'-bipyridin-2-carboxylic
ViDU 25A
2-(trixyclo[3.3.1.1%"]dec-1-ylmetoxy)-4-iodo-pyridin

1-Adamantanmetanol (0,820g) va 2-flo-4-iodopyridin (0,22g) trong
tetrahydrofuran (5ml) duge xu ly bang natri hydrua (60% trong dau khoéng)
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(0,057g) & nhiét d6 trong phong trong 6 gid. Phan tng duoc chdm dut bang
nuéc d4 va chiét bang etyl axetat (3x 10ml). Lép hiru co dwoc lam khé bing
MgSOy, loc, va co. Tinh ché cin thu duoc béng TLC diéu ché, rtra giai bﬁng ete
dau mo/etyl axetat (20/1) dé tao ra hop chit néu & dé muc nay.
VIDU 25B
Este tert-butyl 2'-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-6-[8-(benzothiazol-2-
ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-yl]-[3,4']bipyridinyl-2-carboxylat
Hop chit néu & dé muc nay dugc didu ché bing cch thay thé hop chét
ctia vi du 25A cho hop chét ctia vi du 20A trong vi du 20B.
ViDU 25C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
2'-(trixyclo[3.3.1.137]dec-1-ylmetoxy)-3,4'-bipyridin-2-carboxylic
Hop chét néu ¢ d& muc nay duoc tdng hop bing céch thay thé hop chét
ctia vi du 25B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 ppm 12,89 (s, 1H), 8,09 (d, 1H), 8,04 (d, 1H), 7,79 (d,
1H), 7,73 (d, 1H), 7,63 (d, 1H), 7,44-7,49 (m, 2H), 7,34-7,39 (m, 2H), 7,00 (d,
1H), 6,90 (dd, 1H), 6,72 (s, 1H), 5,01 (s, 2H), 3,92 (t, 2H), 3,86 (s, 2H), 3,02 (t,
2H), 1,97 (s, 3H), 1,61-1,72 (m, 12H).
VIDU 26
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.1%"]dec-1-yl }metyl)- 1 H-
pyrazol-4-yl]pyridin-2-carboxylic
Vi DU 26A
3-bromotrixyclo[3.3.1.137]dec-1-ylmetyl-1H-pyrazol
Hop chit néu & d& muc nay dugc didu ché bang cach thay thé pyrazol cho
3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol va 3-

bromo-1-adamantanmetanol cho 1-adamantanmetanol trong vi du 2A.
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Vi DU 26B
3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.137]dec-1-ylmetyl-1H-pyrazol

Hop chit néu & dé muc nay duoc didu ché bang cach thay thé hop chét
ctia vi du 26A cho hop chét ctia vi du 7A va 2-morpholinoetanol cho metanol

trong vi du 7B.
Vi DU 26C
4-iodo-3-{[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.1*7]dec-1-ylmetyl }- | H-
pyrazol

Hop chét néu ¢ dé muyc nay dugc didu ché bang cach thay thé hop chat
cia vi du 26B cho hop chit ciia vi du 3B va N-iodosucxinimit cho N-
bromosucxinimit trong vi du 3C.
Vi DU 26D
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(1-((3-[2~(morpholin-4-yl)etoxy]trixyclo[3.3.1.1*7]dec-1-yl)metyl)-1H-
pyrazol-4-yl)picolinat

Hop chét néu ¢ dé muc nay dugc didu ché bang cach thay thé hop chit
ctia vi du 26C cho hop chit cia vi du 4A trong vi du 4C.
VI DU 26E
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.1*"]dec-1-yl }metyl)-1H-
pyrazol-4-yl]pyridin-2-carboxylic

Hop chit néu & dé muyc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 26D cho hop chit ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) & ppm 12,86 (br. s, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,71 (m,
2H), 7,61 (d, 1H), 7,55 (s, 1H), 7,41 (m, 4H), 6,95 (d, 1H), 4,95 (s, 2H), 3,90
(m, 6H), 3,66 (m, 4H), 3,09 (m, 8H), 2,17 (m, 2H), 1,69 (m, 2H), 1,47 (m, 10H).
viDU 27
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.1*7]dec-1-ylmetoxy)-3,4"-bipyridin-2-carboxylic

VIDU 27A
2-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-4-iodo-3-metyl-pyridin

Hoa tan 1-hydroxylmetyladamantan (249mg) trong tetrahydrofuran
(3,5ml) va bd sung NaH (24mg) vao. Sau khi ngimg bay hoi khi, b6 sung 2-flo-
4-iodo-3-metylpyridin (237mg) trong tetrahydrofuran (1,5ml) vao. Khudy hdn
hop phan mg & nhiét dg trong phong trong 0,5 gio, chim dat bing H,O va chiét
bang etyl axetat. Rira cac 1ép hitu co gom lai bang nudc mudi va ¢d. Tinh ché
can thu dugc bang TLC diéu ché, rira giai bing ete diu mo6 dé tao ra hop chat
néu & dé muc nay.

VIiDU 27B

Este tert-butyl  2'-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-6-[8-(benzothiazol-2-
ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-yl]-3'-metyl-[3,4']bipyridinyl-2-
carboxylat

Hop chit néu & d& muc nay dugc tdng hop bing cach thay thé hop chat
cua vi du 27A cho hop chét cta vi du 20A trong vi du 20B.
viDUy 27C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.1*7]dec-1-ylmetoxy)-3,4"-bipyridin-2-carboxylic

Hop chét néu ¢ d& muc nay dugc tdng hop bing cach thay thé hop chét
ctia vi du 27B cho hop chéit ctia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 ppm 7,88 (d, 1H), 7,71-7,73 (m, 1H), 7,44-7,47 (m, 1H),
7,28-7,35 (m, 3H), 7,17-7,25 (m, 3H), 6,95 (d, 1H), 6,52 (d, 1H), 5,07-5,16 (m,
2H), 3,81-3,84 (m, 4H), 3,04-3,05 (m, 2H), 1,89-1,93 (m, 6H), 1,61-1,69 (m,
12H).

viDU 28
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.1*"]dec-1-yloxy]phenyl } pyridin-2-carboxylic

VIDU 28A
1-(3-bromo-2-metylphenoxy)trixyclo[3.3.1.1%7]decan

Bb sung 3-bromo-2-metylphenol (1000mg) va 1-bromoadamantan
(2013mg) vao hexametylphosphoramit (8ml) va gia nhiét hdn hop nay trong 10
phan Umg vi séng (Biotage) & 250°C trong 35 phut. X Iy dung dich trong dietyl
ete, ria b%mg nude hai 1an, rira béng nude mudi, 1am kho trén natri sulfat khan,
loc, va ¢d. San phim thé dugc tinh ché bing cach sic ky cot nhanh trén
silicagel bang cach sir dung 2% etyl axetat (hexan) ting dén 5% etyl axetat

(hexan) dé thu duoc hop chét néu & d& muc nay.
Vi DU 28B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-metyl-3-[trixyclo[3.3.1.1*7]dec-1-yloxy]phenyl } pyridin-2-
carboxylat

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chat
ctia vi du 28A cho hop chét ctia vi du 20A trong vi du 20B.
VI DU 28C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.1%7]dec-1-yloxy]phenyl } pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 28B cho hop chét ctia vi du 2B trong vi dy 2C. "H NMR (400 MHz,
dimetylsulfoxit-d ¢) 80J ppm 12,85 (bs, 1H), 12,55 (bs, 1H), 8,03 (d, 1H), 7,79
(d, 1H), 7,62 (m, 2H), 7,50-7,32 (m, 4H), 7,08-6,95 (m, 3H), 6,73 (d, 1H), 4,98
(bs, 2H), 3,91 (m, 2H), 3,03 (t, 2H), 2,13 (bs, 3H), 1,93 (s, 3H), 1,86 (m, 6H),
1,59 (m, 6H).

Vi DU 29
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-xyano-1-[trixyclo[3.3.1.137]dec-1-ylmetyl]-1H-pyrazol-4-yl} pyridin-2-
carboxylic
Vi DU 29A
4-bromo-5-xyano-1-[trixyclo[3.3.1.1%7]dec-1-ylmetyl]-1H-pyrazol

Hop chét néu & d& muc nay dugc diéu ché bang céach thay thé 4-bromo-3-
xyano-1H-pyrazol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrazol trong vi du 2A.
Vi DU 29B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-xyano-1-[trixyclo[3.3.1.13"]dec-1-ylmetyl]-1H-pyrazol-4-
yl}pyridin-2-carboxylat

Hop chit néu & dé muc nay duoc didu ché bang cach thay thé hop chat
cda vi du 29A cho hop chét ctia vi du 20A trong vi du 20B.
Vi DU 29C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-xyano-1-[trixyclo[3.3.1.1%>7]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-
carboxylic

Hop chit néu ¢ d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 29B cho hop chét cia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d¢) 6 Oppm[] 12,86 (bs, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,68 (t,
2H), 7,63 (d, 1H), 7,50-7,38 (m, 4H), 7,06 (d, 1H), 5,01 (bs, 2H), 3,97 (s, 2H),
3,93 (t, 2H), 3,02 (t, 2H), 1,95 (bs, 3H), 1,68-1,50 (m, 12H).
ViDU 30
Axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-y1]-6-[ 8-
([1,3]thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic
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Vi DU 30A

metyl 2-(5-bromo-6-(tert-butoxycarbonyl)pyridin-2-yl)-1,2,3,4-
tetrahydroisoquinolin-8-carboxylat

Hop chét néu & d& muc nay dugc diéu ché bang cach thay thé metyl
1,2,3,4-tetrahydroisoquinolin-8-carboxylat cho hop chét cta vi du 1C trong vi
du 1E.

Vi DU 30B
Este metyl 2-[6-tert-butoxycarbonyl-5-(1-trixyclo[3.3.1.1*"]decan-1-ylmetyl-
1pyrazol-4-yl)-pyridin-2-yl]-1,2,3,4-tetrahydro-isoquinolin-8-carboxylat

Hop chét néu & d& muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 30A cho hop chét cta vi du 14C trong vi du 14D.
VI DU 30C
Este metyl 2-[6-carboxy-5-(1-trixyclo[3.3.1.1*7]decan-1-ylmetyl-1pyrazol-4-yl)-
pyridin-2-yl]-1,2,3 4-tetrahydro-isoquinolin-8-carboxylat

Hoa tan hop chét ctia vi du 30B (2,3g) trong tetrahydrofuran (4,0ml) va
metanol (8,0ml), va b6 sung dung dich LiOH 1N (5,3ml) vao. Khudy hdn hop
nay & nhiét d6 trong phong trong sdu ngdy. Pha lodng hdn hop phan Gng bing
nude (50ml), bd sung dung dich HCI 2N (2,65ml) vao, va khudy hdn hop nay
trong vai phat. Loc hdn hop, va rita chét rén bing nudc, va lam khd trong didu
kién chin khong cao va4i sy cd mat cia P,Os qua dém dé tao ra hop chét néu &
dé muyc nay.
ViDU 30D
Este tert-butyl 3-(5-metyl-1-trixyclo[3.3.1.1%7]decan-1-ylmetyl-1H-pyrazol-4-
y1)-6-[8-(thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl]-pyridin-2-carboxylat

B sung 1-etyl-3-[3-(dimetylamino)propyl]-carbodiimit hydroclorua
(40mg) va 4-(dimetylamino)pyridin (26mg) vao dung dich chtra hop chét cta vi
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du 30C (80mg) va thiazolo[4,5-b]pyridin-2-amin (21mg) trong diclometan
(1,5ml). Khuéy hdn hop nay & nhiét do trong phong qua dém. Sau d6 c6 hdn
hop phan Gmg nay va tinh ché bang cach sic ky trén silicagel bang cach sir dung

1/4 hexan/etyl axetat dé tao ra hop chit néu & dé muc nay.
VI DU 30E

Axit  3-[5-metyl-1-(trixyclo[3.3.1.137]decan-1-ylmetyl)-1H-pyrazol-4-yl1]-6-[8-
(thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

Hoa tan hop chét cta vi du 30D (37mg) trong diclometan (1,5ml) va axit
trifloaxetic(1,5ml). Sau khi khudy & nhiét do trong phong qua dém, hdn hop
phan tmg dugc cd va nghién bang dietyl ete (Sml) dé tao ra hop chit néu & d&
muc ndy. 'H NMR (500 MHz, dimetylsulfoxit-d¢) 8 ppm 13,20 (br s, 1H), 8,61
(dd, 1H), 8,56 (dd, 1H), 7,65 (d, 1H), 7,51 (d, 1H), 7,45 (d, 1H), 7,39 (m, 2H),
7,27 (s, 1H), 6,96 (d, 1H), 4,97 (s, 2H), 3,89 (t, 2H), 3,70 (s, 2H), 3,02 (t, 2H),
2,10 (s, 3H), 1,92 (br s, 3H), 1,64 (br d, 3H), 1,54 (br m, 9H).

ViDU 31
Axit 3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[8-
([1,3]thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic
VIiDU 31A
Este tert-butyl 3-(5-metyl-1-trixyclo[3.3.1.1%7]decan-1-ylmetyl-1H-pyrazol-4-
y1)-6-[8-(thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl]-pyridin-2-carboxylat

Hop chit néu ¢ d& muc ndy dugc diéu ché bang cach thay thé
thiazolo[4,5-c]pyridin-2-amin cho thiazolo[4,5-b]pyridin-2-amin trong vi du

30D.

VIiDU31B
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Axit  3-[5-metyl-1-(trixyclo[3.3.1.1%7]decan-1-ylmetyl)-1H-pyrazol-4-yl]-6-[ 8-
(thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

Hop chét néu & dé muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 31A cho hop chét ctia vi du 30D trong vi du 30E. 'H NMR (500 MHz,
dimetylsulfoxit-d¢) 8 ppm 13,34 (br s, 1H), 9,30 (s, 1H), 8,59 (d, 1H), 8,45 (d,
1H), 7,65 (d, 1H), 7,50 (d, 1H), 7,47 (d, 1H), 7,40 (t, 1H), 7,27 (s, 1H), 6,96 (d,
1H), 4,97 (s, 2H), 3,89 (t, 2H), 3,70 (s, 2H), 3,02 (t, 2H), 2,10 (s, 3H), 1,92 (br s,
3H), 1,64 (br d, 3H), 1,54 (br m, 9H).

viDU 32

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyltrixyclo[3.3.1.1*7]dec- 1-ylJmetyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic

Vi DU 32A

1-((3,5-dimetyltrixyclo[3.3.1.1%7]dec-1-yl)metyl)-1H-pyrazol

Hop chéit néu & d& muc nay dugc didu ché bang céach thay thé (3,5-
dimetyladamantan-1-yl)metanol cho 1-adamantanmetanol va pyrazol cho 3,5-
dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du
2A.
viDU 32B
1-((3,5-dimetyltrixyclo[3.3.1.1%"]dec-1-yl)metyl)-5-metyl-1H-pyrazol

G -40°C, bb sung n-butyllithi (7,49ml) vao dung dich ctia hop chét cua vi
du 32A (2,44g) trong tetrahydrofuran (25ml) / toluen (25ml). Khuéy hdn hop
phan Ung trong 60 phut sau do bb sung CH;I (1,873ml) vao va tiép tuc khudy
trong 2 gio ¢ -40°C. Dap tt hdn hop phan tmg béng dung dich amoni clorua
bdo hoa, chiét b%mg etyl axetat, lam kho bf?mg magie sulfat, loc, co va tinh ché
bing céch séc ky nhanh (silicagel, 0% - 15% etyl axetat/hexan).

ViDU 32C
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3-bromo-1-((3,5-dimetyltrixyclo[3.3.1.1%"]dec-1-yl)metyl)-5-metyl-1H-pyrazol
Hop chit néu & d& muc nay dugc didu ché bing céch thay thé hop chét
ctia vi du 32B cho hop chét cta vi du 3B trong vi du 3C.
Vi DU 32D
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(1-((3,5-dimetyltrixyclo[3.3.1.1*7]dec-1-ylJmetyl)-5-metyl-1H-pyrazol-4-
yD)picolinat
Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cta vi du 32C cho hop chét cua vi du 4A trong vi du 4C.

VI DU 32E
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyltrixyclo[3.3.1.1*"]dec-1-ylJmetyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bang céch thay thé hop chét
ctia vi du 32D cho hop chét cia vi du 2B trong vi dy 2C. "H NMR (400 MHz,
dimetylsulfoxit-ds) 8 ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H),
7,48 (m, 3H), 7,40 — 7,31 (m, 2H), 7,27 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 3,38
(d, 2H), 3,74 (s, 2H), 3,01 (t, 2H), 2,09 (s, 3H), 2,04 — 1,97 (m, 1H), 1,33 (s,
2H), 1,24 (s, 4H), 1,21 — 0,98 (m, 6H), 0,78 (s, 7H).
Vi DU 33
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.1*7]dec-1-yl]metyl } - 1H-
pyrazol-4-yl)pyridin-2-carboxylic
VI DU 33A

4-(3-((4-iodo-1H-pyrazol-1-yl)metyl)trixyclo[3.3.1.1*"]dec-1-yl)-1,1-

dioxidothiomorpholin
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Hop chit néu & d& muc ndy duoc didu ché bang cach thay thé

thiomorpholin-1,1-dioxit cho metanol trong vi du 7B.
ViDU 33B
tert-buytl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-{[3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.1*7]dec-1-ylJmetyl } -
1H-pyrazol-4-yl)picolinat

Hop chét néu & d& muc nay dugc diéu ché bang cach thay thé hop chét
ctia vi du 33A cho hop chét cua vi du 4A trong vi du 4C.
VIiDU 33C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.1*"]dec-1-ylJmetyl } - 1 H-
pyrazol-4-yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 33B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-dg) & ppm 12,85 (br.s, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,71 (m,
2H), 7,59 (m, 2H), 7,41 (m, 4H), 6,95 (d, 1H), 4,95 (s, 2H), 3,88 (m, 4H), 3,01
(m, 2H), 2,72 (m, 2H), 2,43 (m, 2H), 2,21 (m, 4H), 1,61 (m, 12H)
VIiDU 34
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1*"]dec-1-yl)etyl]-1H-pyrol-3-
yl}pyridin-2-carboxylic
VIDU 34A
5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1%7]dec-1-yl)etyl]-1 H-pyrol

Hop chit néu ¢ d& muc nay duge tbng hop bing cach thay thé hop chit
cta vi du 23D cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-

1H-pyrazol va adamantan-1-etanol cho 1-adamantanmetanol trong vi du 2A.

Vi DU 34B
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Este tert-butyl 3-[5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1%7]dec-1-y])etyl]-1H-
pyrol-3-yl]-6-[8-(benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl]-pyridin-2-carboxylat

Hop chit néu & d& muyc nay dugc didu ché bang cach thay thé hop chit
ctia vi du 34A cho hop chét caa vi du 20A trong vi du 20B.

Vi DU 34C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1>"]dec-1-yl)etyl]-1H-pyrol-3-
yl}pyridin-2-carboxylic

Hop chét néu & dé muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 34B cho hop chét ctia vi du 2B trong vi du 2C. '"H NMR (400 MHz,
dimetylsulfoxit-dg) & ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H),
7,41 - 7,51 (m, 3H), 7,33 - 7,39 (m, 2H), 6,95 (d, 1H), 6,78 (s, 1H), 4,96 (s, 2H),
3,96 - 4,04 (m, 2H), 3,89 (t, 2H), 3,01 (t, 2H), 2,10 (s, 3H), 1,95 (s, 3H), 1,53 -
1,73 (m, 12H), 1,33 - 1,44 (m, 2H).

VI DU 35
N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1>7]dec-1-
ylmetyl)-1H-pyrol-3-yl]-6-[(metylsulfonyl)carbamoyl|pyridin-2-yl}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit

Hop chét néu & dé muc nay dugc didu ché bing céch thay thé hop chét
ctia vi du 23G cho hop chét cta vi du 3F trong vi du 17. 'H NMR (400 MHz,
dimetylsulfoxit-d¢) 6 ppm 12,86 (s, 1H), 11,82 (s, 1H), 8,03 (d, 1H), 7,79 (d,
1H), 7,62 (d, 1H), 7,54 (d, 1H), 7,42 - 7,50 (m, 2H), 7,32 - 7,40 (m, 2H), 7,00
(d, 1H), 6,82 (s, 1H), 4,96 (s, 2H), 3,94 (t, 2H), 3,73 (s, 2H), 3,13 (s, 3H), 3,03
(t, 2H), 2,10 (s, 3H), 1,95 (s, 3H), 1,50 - 1,70 (m, 12H).

VIiDU 36
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N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%7]dec-1-
ylmetyl)-1H-pyrol-3-yl]-6-[(xyclopropylsulfonyl)carbamoyl]pyridin-2-yl } -

1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Hop chit néu & d& muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 23G cho hop chit cua vi du 3F va xyclopropanesulfonamit cho
metansulfonamit trong vi du 17. "H NMR (400 MHz, dimetylsulfoxit-ds) & ppm
12,86 (s, 1H), 11,74 (s, 1H), 8,02 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,54 (d,
1H), 7,42 - 7,50 (m, 2H), 7,32 - 7,40 (m, 2H), 7,01 (d, 1H), 6,82 (s, 1H), 4,99 (s,
2H), 3,93 (t, 2H), 3,73 (s, 2H), 3,03 (t, 2H), 2,74 - 2,84 (m, 1H), 2,11 (s, 3H),
1,94 (s, 3H), 1,52 - 1,68 (m, 12H), 0,99 - 1,05 (m, 2H), 0,87 - 0,95 (m, 2H).
ViDU 37
N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1*"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[ (metylsulfonyl)carbamoyl]pyridin-2-y1 } -
1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Hop chit néu & d& muc nay duoc didu ché bang cach thay thé hop chat
ctia vi du 16G cho hop chét cia vi du 3F trong vi du 17. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) 6 ppm 12,86 (br. s, 1H), 11,81 (s, 1H), 8,03 (d, 1H), 7,79 (d,
1H), 7,63 (d, 1H), 7,54 (d, 1H), 7,46 (m, 2H), 7,36 (m, 2H), 7,28 (s, 1H), 7,00
(d, 1H), 4,96 (s, 2H), 3,93 (m, 2H), 3,80 (s, 3H), 3,12 (s, 3H), 3,08 (s, 3H), 3,02
(m, 2H), 2,13 (m, 4H), 1,49 (m, 12H).

ViDU 38

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-metoxy-5,7-dimetyltrixyclo[3.3.1.1%7]dec-1-ylJmetyl}-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic

VIiDU 38A

Axit 5-bromo-3,7-dimetyltrixyclo[3.3.1.1%7]decan-1-carboxylic

Trong binh d4y tron dung tich 50mL, 1am lanh brom (3ml) d&én 0°C va b
sung st (0,56g) vao. Khudy hdn hop nay & 0°C trong 30 phut. B sung axit 3,5-
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dimetyladamantan-1-carboxylic (0,5g) vao. Khudy hdn hop nay & nhiét d6
trong phong qua dém. Sau khi bd sung nudc da va dung dich HCI 6N (10ml)
vao, bd sung etyl axetat (20ml), va dung dich Na,SO; bio hoa vao. Chiét 16p
nude hai 14n bang etyl axetat. Rua cdc 16p hitu co gom lai bing dung dich
Na,SOj; bdo hoa (50 mL, 3x) va lam khé bing Na,SO,. Sau khi loc va loai bd

dung méi, san phim duoc sir dung truc tiép trong bude tiép theo.
ViDU 38B
5-bromo-3,7-dimetyltrixyclo[3.3.1.1%7]dec-1-ylmetanol

Hop chét néu & d& muc nay dugc didu ché bing céch thay thé hop chét

cua vi du 38A cho axit 3,5,8-trimetyl-1-adamantan carboxylic trong vi du 9A.
ViDU 38C
1-(5-bromo-3,7-dimetyltrixyclo[3.3.1.1%"]dec-1-yl)- 1 H-pyrazol

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé pyrazol cho
3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol va hop

chét cta vi du 38B cho 1-adamantanmetanol trong vi du 2A.
Vi DU 38D
1-(5-metoxy-3,7-dimetyltrixyclo[3.3.1.137]dec-1-yl)-1H-pyrazol

Hop chét néu & d& muc nay duoc didu ché bang céch thay thé hop chét
cua vi du 38C cho hop chit coa vi du 7A trong vi du 7B.

Vi DU 38E
1-(5-metoxy-3,7-dimetyltrixyclo[3.3.1.1>"]dec-1-yl)-5-metyl-1H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bing céch thay thé hop chit
cta vi du 38C cho hop chét ctia vi du 3A trong vi du 3B.

VI DU 38F

-137-



20603

4-bromo-1-(5-metoxy-3,7-dimetyltrixyclo[3.3.1.1%7]dec-1-yl)-5-metyl-1H-
pyrazol

Hop chit néu & d& muc nay duoc didu ché bang cach thay thé hop chét
cua vi du 38E cho hop chét ctia vi du 3B trong vi du 3C.
VviDU 38G
tert-buytl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-(5-metoxy-3,7-dimetyltrixyclo[3.3.1.1%"]dec-1-yl)-5-metyl-1H -
pyrazol-4-yl)picolinat

Hop chét néu & dé muc nay dugc didu ché Abrimg cach thay thé hop chét
cta vi du 38F cho hop chit cta vi du 4A trong vi du 4C.
Vi DU 38H
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-(5-metoxy-3,7-dimetyltrixyclo[3.3.1.1*7]dec-1-yl)-5-metyl-1H--pyrazol-4-
yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chit
cta vi du 38G cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-dg) 6 ppm 12,84 (br.s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,42 (m, 5H), 7,28 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,82 (s,
2H), 3,08 (s, 3H), 3,01 (t, 2H), 2,09 (s, 3H), 1,34 (s, 2H), 1,12 (m, 10H), 0,85 (s,
6H).
viDU 39
N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1>"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(morpholin-4-
ylsulfonyl)carbamoyl]pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chit
cua vi du 16G cho hop chit ctia vi du 3F va morpholin-4-sulfonamit cho

metansulfonamit trong vi du 17. 'TH NMR (300 MHz, dimetylsulfoxit-ds) & ppm
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12,85 (br.s, 1H), 11,64 (s, 1H), 8,02 (d, 1H), 7,79 (d, 1H), 7,63 (d, 1H), 7,44 (m,
5H), 7,27 (s, 1H), 7,01 (d, 1H), 4,99 (s, 2H), 3,91 (t, 2H), 3,79 (s, 2H), 3,12 (m,
4H), 3,08 (s, 3H), 3,02 (t, 2H), 2,12 (m, SH), 1,48 (m, 12H).

VIiDU 40

N-(1,3-benzothiazol-2-yl)-2-[5-(1-{[3-metoxytrixyclo[3.3.1.1%7]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-
{[(triflometyl)sulfonyl]carbamoyl} pyridin-2-yl]-1,2,3,4-tetrahydroisoquinolin-

8-carboxamit

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cia vi du 16G cho hop chit cia vi du 3F va triflometansulfonamit cho
metansulfonamit trong vi du 17. 'H NMR (300 MHz, dimetylsulfoxit-de) & ppm
12,84 (br.s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,64 (d, 1H), 7,57 (d, 1H), 7,47 (m,
2H), 7,35 (m, 3H), 6,98 (d, 1H), 4,95 (s, 2H), 3,92 (t, 2H), 3,05 (m, 5H), 2,13
(m, 5H), 1,48 (m, 12H).

ViDU 41
N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-(1-{[3-
metoxytrixyclo[3.3.1.1%"]dec-1-yl]metyl }-5-metyl-1H-pyrazol-4-yl)pyridin-2-
y1}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Hop chét néu & d& muc nay duogc didu ché bang cach thay thé hop chit
ctia vi du 16G cho hop chét cia vi du 3F va xyclopropansulfonamit cho
metansulfonamit trong vi du 17. 'TH NMR (300 MHz, dimetylsulfoxit-de) 6 ppm
12,86 (br.s, 1H), 11,74 (s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,53 (d,
1H), 7,46 (m, 2H), 7,36 (m, 2H), 7,29 (s, 1H), 7,01 (d, 1H), 4,98 (s, 2H), 3,93 (t,
2H), 3,79 (s, 3H), 3,08 (s, 3H), 3,03 (t, 2H), 2,11 (m, 5H), 1,50 (m, 12H), 0,96
(m, 4H).

VviDU 42
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-clo-1-[trixyclo[3.3.1.1%7]dec-1-ylmetyl]-1H-pyrazol-4-yl} pyridin-2-
carboxylic
VIDU 42A
5-clo-1-[trixyclo[3.3.1.1%7]dec-1-ylmetyl]-1H-pyrazol

Hop chét néu ¢ d& muc nay duoc didu ché bang cach thay thé hexacloetan
cho iodometan trong vi du 3B.
ViDU 42B
4-bromo-5-clo-1-[trixyclo[3.3.1.1%7]dec-1-ylmetyl]-1H-pyrazol

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé hop chit
ctia vi du 42A cho hop chét ctia vi du 3B trong vi du 3C.
VIDU 42C
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{5-clo-1-[trixyclo[3.3.1.1%"]dec-1-ylmetyl]- 1 H-pyrazol-4-
yl}pyridin-2-carboxylat

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 42B cho hop chét cta vi du 20A trong vi du 20B.
Vi DU 42D

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-clo-1-[trixyclo[3.3.1.1>7]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-
carboxylic

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 42C cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6Clppm 12,85 (bs, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,59 (d, 1H), 7,51-7,43 (m, 3H), 7,37 (m, 2H), 7,00 (d, 1H), 4,98 (bs, 2H),
3,93 (t, 2H), 3,81 (s, 2H), 3,02 (t, 2H), 1,93 (bs, 3H), 1,68-1,50 (m, 12H).
ViDU 43
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

VI DU 43A

Axit 2-(tert-butoxycarbonyl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-8-carboxylic

Bé sung timg giot t-butyllithi (1,6M, 15,21ml) vao dung dich chira axit 2-
(tert-butoxycarbonyl)-1,2,3,4-tetrahydroisoquinolin-8-carboxylic ~ (2,25g) va
tetrametyletylendiamin (1,347ml) trong tetrahydrofuran (40ml) & -78°C. Khudy
hdn hop nay & -78°C trong 40 phit. B6 sung timg giot iodometan (5,07ml) vao
hdn hop thu duoc va khudy hdn hop nay & -78°C trong 3 gid, sau d6 khudy &
nhiét do trong phong qua dém. DAp tit hdn hop phan tmg bang dung dich amoni
clorua bdo hoa. Chiét hdn hop phan tng bing etyl axetat (150ml), rira bang nudc
mudi (40 mL x 3), 1am kho bing Na,SOq, loc, va c¢b. Tinh ché san phdm thd
béng céch séc ky nhanh (silicagel, 10% metanol / diclometan).

ViDU 43B

tert-butyl 8-(benzo[d]thiazol-2-ylcarbamoyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-carboxylat

Khudy hdn hop cia hop chit cia vi du 43A (400mg), PyBOP
(benzotriazol-1-yloxytripyrolidinophosphoni hexaflophosphat, 714mg),
trietylamin (0,383ml) va benzo[d]thiazol-2-amin (247mg) trong diclometan
(10ml) qua dém & nhiét d6 trong phong. Pha logng hon hop nay béng etyl axetat
(100ml), rira bang nude mudi (30 mL x 3), 1am kho bang Na,SOy, loc, ¢d va tinh
ché bang cach séc ky nhanh (silicagel, ete dau mé/etyl axetat=1/1).
Vi DU 43C
N-(benzo[d]thiazol-2-yl)-1-metyl-1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Dung dich chita hop chét ciia vi du 43B (150mg) trong diclometan (10ml)
duogc xtt Iy bing TFA (1ml). Khudy hdn hop phan tng trong 2 gi& & 30°C. Pha
lodng hén hop phan tng bing etyl axetat (100ml), ria bang dung dich NaHCO;
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bdo hoa, nudc muoi, lam kho bang Na,SOq, loc va c6. Tinh ché san pham thd

bang céach séc ky nhanh (silicagel, diclometan/metanol=10/1).
VIDU 43D

metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-1-metyl-1,2,3,4-
tetrahydroisoquinolin-2(1H)-yl)-3-bromopicolinat

Gia nhiét dung dich chtra hop chét ctia vi du 43C (1g), metyl 3-bromo-6-
flopicolinat (0,715g) va trietylamin (0,775ml) trong 12mL DMSO & 70°C qua
dém sau d6 gia nhiét & 105°C trong 4 gid. Pha lodng hon hop phan tng béang
etyl axetat, rira 3 14n bing nudc, rira bang nuéce mudi, 1dm kho bing Na;SOq,
loc, va co. Tinh ché san phim thé biang céch sic ky nhanh (silicagel, 5-25% etyl

axetat/hexan).
VIDU 43E

metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-y)-3-(1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-5-metyl-1H-pyrazol-4-
yl)picolinat

Hop chit néu & d& muc nay duoc didu ché bing cach thay thé hop chét
ctia vi du 43D cho hop chét ctia vi du 4A va hop chét ctia vi du 3D cho hop chét
cda vi du 4B trong vi du 4C.

Vi DU 43F

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

Hop chét néu & dé muc nay dugc didu ché bang cach thay thé hop chat
ctia vi du 43E cho hop chét cia vi du 14A trong vi du 14B. 'H NMR
(dimetylsulfoxit-de) & ppm 12,67 (s, 1H), 8,01 (d, 1H), 7,78 (d, 1H), 7,55 (d,
1H), 7,51 — 7,39 (m, 3H), 7,34 (dt, 3H), 6,77 (d, 1H), 6,13 (d, 1H), 4,11 — 3,96
(m, 1H), 3,70 (s, 2H), 3,66 — 3,54 (m, 2H), 3,06 (t, 2H), 2,13 (s, 3H), 1,93 (s,
3H), 1,67 (s, 1H), 1,63 (s, 2H), 1,58 (s, 2H), 1,53 (s, 6H), 1,41 (d, 3H).
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Vi DU 44

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1,1-dideutero-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1*"]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylic

VIDU 44A

Axit 2-(tert-butoxycarbonyl)-1,1-dideutero-1,2,3,4-tetrahydroisoquinolin-8-

carboxylic

B sung timg giot dung dich t-butyllithi (1,7M, 39,4ml) vao dung dich
tetrahydrofuran ~ (40ml) chtta  axit  2-(tert-butoxycarbonyl)-1,2,3,4-
tetrahydroisoquinolin-8-carboxylic (5g) va tetrametyletylendiamin (2,99ml) ¢ -
78°C. Khudy hdn hop nay & -78°C trong 3 gio. B6 sung ting giot D20
(0,979ml) vio hon hop thu dugc va khudy hdn hop phan tmg & -78°C trong 2
gid. Pha lodng hon hop béng etyl axetat (150ml), rira bing nudc mudi, 1am khd
béng Na,SOq, loc, va cd. San phim thé duoc st dung trong bude tiép theo ma
khéng cin tinh ché thém. Quy trinh ndy dugc 13p lai 5 14n trén cing mot chét.
VIDU 44B
tert-butyl 8-(benzo[d]thiazol-2-ylcarbamoyl)-1,1-dideutero-1,2,3,4~
tetrahydroisoquinolin-carboxylat

Hon hop cua trietylamin (1,753g), (1H-benzo[d][1,2,3]triazol-1-
yloxy)tripyrolidin-1-ylphosphoni hexaflophosphat(V) (4,51g), hop chét cta vi
du 44A (2,42g) va benzo[d]thiazol-2-amin (1,952g) trong diclometan (50ml)
duoc khudy qua dém & 30°C. Pha lodng hén hop phan tmg béng diclometan
(200ml), rira bing nudc mudi, 1am kho bing Na;SOy, loc, va ¢d. San pham théd
duogc tinh ché bing cach sic ky nhanh (silicagel, 30%-~50% etyl axetat / ete dau
mo).

VI DU 44C
N-(benzo[d]thiazol-2-yl)-1,1-dideutero-1,2,3,4-tetrahydroisoquinolin-8-

carboxamit
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Hop chéit néu & d& muyc ndy dugc didu ché bing céch thay thé hop chit
ctia vi du 44B cho hop chit ctia vi du 43B trong vi du 43C.
VI DU 44D
metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-1,1-dideutero-1,2,3,4-
tetrahydroisoquinolin-yl)-3-bromopicolinat

Hop chit néu & dé muc ndy dugce didu ché bang cach thay thé hop chét
ctia vi du 44C cho hop chét ctia vi du 43C trong vi du 43D.
VI DU 44E
metyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)(1,1-diduetero-1,2,3,4-
tetrahydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-
ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylat

Hop chit néu & d& muc nay duoc diéu ché bang cach thay thé hop chit
ctia vi du 44D cho hop chit ctia vi du 4A va hop chét ctia vi du 3D cho hop chét
cua vi du 4B trong vi du 4C.
VI DU 44F
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)(1,1-*H,)-3,4-dihydroisoquinolin-
2(1H)~yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1 H-pyrazol-4-
yl]pyridin-2-carboxylic

Hop chét néu & dé muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 44E cho hop chét ctia vi du 14A trong vi du 14B. 'H NMR (400 MHz,
dimetylsulfoxit-d¢) 6 ppm 12,79 (s, 2H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H),
7,52 — 7,40 (m, 3H), 7,36 (m, 2H), 7,26 (s, 1H), 6,94 (d, 1H), 4,02 (s, 1H), 3,89
(dd, 2H), 3,70 (s, 2H), 3,01 (t, 2H), 2,10 (s, 3H), 1,92 (s, 3H), 1,67 (s, 1H), 1,63
(s, 2H), 1,57 (s, 2H), 1,52 (s, 6H).

VIiDU 45
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.137]dec-1-yl]metyl }-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic
VIDU 45A
1-(5-(2-metoxyetoxy)-3,7-dimetyltrixyclo[3.3.1.1%>7]dec-1-yl)-1H-pyrazol

Hop chit néu & d& muyc nay duoc didu ché bing céch thay thé hop chét

ctia vi du 26A cho hop chét cta vi du 7A va 2-metoxyetanol cho metanol trong

vi du 7B.
VIDU 45B
1-((5-2-metoxyetoxy)-3,7-dimetyltrixyclo[3.3.1.1>"]dec-1-yl)-5-metyl-1H-
pyrazol
Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chit
cuta vi du 45A cho hop chit ctia vi du 3A trong vi du 3B.
ViDU 45C
4-bromo-1-((5-2-metoxyetoxy)-3,7-dimetyltrixyclo[3.3.1.1*7]dec-1-y1)-5-
metyl-1H-pyrazol
Hop chit néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cua vi du 45B cho hop chét cta vi du 3B trong vi du 3C.
ViDU 45D

tert-buytl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-(5-(2-metoxyetoxy)-3,7-dimetyltrixyclo[3.3.1.1*"]dec-1-yl)-5-metyl-1H
-pyrazol-4-yl)picolinat

Hop chéit néu ¢ d& muc nay duoc didu ché bang cach thay thé hop chét
cua vi du 45C cho hop chét ctia vi du 4A trong vi du 4C.

ViDU 45E
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-(5-(2-metoxyetoxy)-3,7-dimetyltrixyclo[3.3.1.1%3"]dec-1-yl)-5-metyl-1H -
pyrazol-4-yl)pyridin-2-carboxylic

Hop chét néu & d& muc nay duoc didu ché bing cach thay thé hop chit
cta vi du 45D cho hop chit cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) & ppm 12,86 (br. s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,42 (m, 5H), 7,28 (s, 1H), 6,94 (d, 1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,78 (s,
2H), 3,21 (s, 3H), 3,01 (t, 2H), 2,11 (m, 5H), 1,50 (m, 12H).

VviDU 46

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[1-(2-metoxyetyl)xyclooctyl|metyl } -5-metyl-1H-pyrazol-4-yl)pyridin-2-

carboxylic
VI DU 46A
metyl xyclooctanecarboxylat

B sung oxon (22g) vao dung dich chira xyclooctancarbaldehyt (5,0g)
trong metanol (300ml). Khudy hdn hop ndy & nhiét d6 trong phong trong 18
gio. C6 hon hop phan Ung trong chan khéng va pha lodng cin thu dugc béng
etyl axetat (300ml) va rira bang dung dich HCI 1N, nuéc, va nudc mudi, lam
kho béng NaySO4, loc, va ¢d trong didu kién 4p suét giam dé thu dugc san pham

tho.
VI DU 46B
metyl 1-(2-metoxyetyl)xyclooctancarboxylat

B sung hop chét cta vi du 46A (5,27g) trong tetrahydrofuran (20ml) vao
dung dich dugc lam lanh (-78°C) chtra lithi diisopropylamit (2,0M, 20ml) trong
tetrahydrofuran (20ml). Khudy hdn hop nay & -78°C trong 30 phit va bd sung
dung dich 1-bromo-3-metoxypropan (4,3g) trong tetrahydrofuran (10ml) vao
hdn hop. Khudy hén hop ndy qua dém va dé nhiét 46 4m dén nhiét do trong
phong. ChAm dut hdn hop phéan tmg bing dung dich NH,CI va chiét bing etyl
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axetat (300ml) va rira bing nude (3x) va nude mudi va 1am khd bing NaySOs.
Loc va ¢6 dung méi dé thu duoc san phdm tho, san phdm nay duogc st dung
trong phan tmg tiép theo ma khéng cén phai tinh ché thém.
VI DU 46C
(1-(2-metoxyetyl)xyclooctyl)metanol

B sung timg giot dung dich chira hop chét ctia vi du 46B (6,5g) trong ete
(50ml) vao huyén phi chira LiAIH, (1,2g) trong ete (60ml). Khi két thic viéc
bd sung, hdi luu hdn hop trong 90 phit, lam ngudi dén 0°C va bd sung tir tir
dung dich NaOH 2N (50ml) véo. Sau d6 chiét hdn hop béng etyl axetat (300ml)
va 16p hitu co duge rira bang nude mudi va 1am khd bang Na,SO4. Loc va bay

hoi dung mdi thu duoc hop chit néu & dé muc nay.
VIDU 46D
1-((1-(2-metoxyetyl)xyclooctyl)metyl)-1H-pyrazol

Hop chét néu & d& muc nay duge didu ché bang cach thay thé hop chéit
cia vi du 46C cho l-adamantanmetanol va 1H-pyrazol cho 3,5-dimetyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

VI DU 46E
1-((1-(2-metoxyetyl)xyclooctyl)metyl)-5-metyl-1H-pyrazol

Hop chét néu ¢ d& muc ndy duoc didu ché bing céch thay thé hop chét
ctia vi du 46D cho hop chét ctia vi du 3A trong vi du 3B.

VI DU 46F
4-i0do-1-((1-(2-metoxyetyl)xyclooctyl)metyl)-5-metyl-1H-pyrazol

Hop chit néu & dé muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 46E cho hop chét cta vi du 16D trong vi du 16E.

VI DU 46G
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[1-(2-metoxyetyl)xyclooctyl|metyl } -5-metyl-1H-pyrazol-4-yl)pyridin-2-

carboxylic

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé hop chit
ctia vi du 46F cho hop chét cta vi du 4A trong vi du 4B, sau d6 thay thé san
phém thu dugc cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-dg) 6: ppm 12,85 (s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,40 (m, 6 H), 7,29 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,80 (s,
3H), 3,44 (t, 2H), 3,21 (s, 3H), 3,00 (t, 2H), 2,10 (s, 3H), 1,34 (m, 16H).

ViDU 47

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-xyano-3-[trixyclo[3.3.1.1%>7]dec-1-ylamino]|phenyl } pyridin-2-carboxylic
VIDU 47A

2-(trixyclo[3.3.1.13"]dec-1-ylamino)-6-bromo-benzonitril

B6 sung 2-bromo-6-flobenzonitril (300mg) va 1-adamantan (295mg) vao
dimetyl sulfoxit (5ml). Khudy dung dich nay cho dén khi c4c chit phan Gmg hoa
tan. Sau d6 gia nhiét dung dich trong 16 phan Gng vi song (Biotage) & 180°C
trong 20 phit. B4 sung dung dich ndy vao etyl ete, va rira bang dung dich HCI
1M ba lan, va rira bang nudc mudi. Lam khd cac 16p hitu co gom lai trén natri
sulfat khan, loc, va ¢6. San pham thd dugc tinh ché bing céch sic ky cot nhanh
trén silicagel bang cach st dung 5% etyl axetat (hexan) dé thu dugc san phdm.
viDU 47B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-xyano-3-[trixyclo[3.3.1.1*"]dec-1-ylamino]phenyl } pyridin-2-
carboxylat

Hop chit néu & d& myc nay duoc didu ché bang cach thay thé hop chat
cua vi du 47A cho hop chét cua vi du 20A trong vi du 20B.

ViDU 47C
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-xyano-3-[trixyclo[3.3.1.1*]dec-1-ylamino]phenyl } pyridin-2-carboxylic
Hop chét néu & d& muc nay dugc didu ché bing cich thay thé hop chét
ctia vi du 47B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 ppm 8,03 (d, 1H), 7,79 (d, 1H), 7,64-7,58 (m, 2H), 7,49-
7,29 (m, 6H), 7,06 (dd, 1H), 7,02 (d, 1H), 6,52 (d, 1H), 5,01 (bs, 2H), 3,91 (m,
2H), 3,03 (m, 2H), 2,10 (bs, 3H), 1,98 (bs, 6H), 1,68 (m, 6H).
VI DU 48

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-y1]-
3-{2-xyano-3-[trixyclo[3.3.1.1%"]dec-1-ylsulfanyl|phenyl } pyridin-2-carboxylic
VI DU 48A
2-(trixyclo[3.3.1.1%7]dec-1-ylsulfanyl)-6-bromo-benzonitril

Hoa tan 1-adamantanthiol (278mg) trong dimetyl sulfoxit (10ml). Bé
sung natri hydrua (60% trong dau khodng, 42mg) vao, va khudy dung dich nay &
nhiét d6 trong phong trong 20 phat. BS sung 2-bromo-6-flobenzonitril (300mg)
vao va gia nhiét dung dich dén 130°C trong 1 gid. Lam ngudi dung dich, bd
sung vao dietyl ete, rira ba 1an bang dung dich HCI 1M, rira bang nude mudi, va
1am kho bing natri sulfat khan. Sauk hi loc, loai bé dung mdi trong chén khong
dé thu dugc hop chét néu & dé muyc nay.
VI DU 48B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-{2-xyano-3-[trixyclo[3.3.1.1%7]dec-1-ylsulfanyl]phenyl } pyridin-2-
carboxylat

Hop chét néu & dé muyc nay dugc diéu ché bing céach thay thé hop chét
ctia vi du 48A cho hop chét ctia vi du 20A trong vi du 20B.

VI DU 48C
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-xyano-3-[trixyclo[3.3.1.1>7]dec-1-ylsulfanyl|phenyl } pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
cua vi du 48B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 ppm 12,86 (bs, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,68-7,60
(m, 3H), 7,49-7,32 (m, 6H), 7,08 (d, 1H), 5,04 (bs, 2H), 3,98 (t, 2H), 3,05 (t,
2H), 2,00 (bs, 3H), 1,83 (bs, 4H), 1,79-1,72 (m, 2H), 1,60 (m, 6H).

VI DU 49

Axit 6-[8-(imidazo[1,2-a]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-

carboxylic
Vi DU 49A

Este tert-butyl 6-[8-(imidazo[1,2-a]pyridin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-y1]-3-[5-metyl-1-(trixyclo[3.3.1.1>"]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylat

Hop chit néu & d& muc ndy duoc didu ché bing cach thay thé
imidazo[1,2-a]pyridin-2-amin cho thiazolo[4,5-b]pyridin-2-amin trong vi du

30D.
VI DU 49B

Axit 6-[8-(imidazo[1,2-a]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-

carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 49A cho hop chit cia vi du 1F trong vi du 1G. '"H NMR (400 MHz,
dimetylsulfoxit-d¢) & ppm 11,66 (br s, 1H), 8,76 (d, 1H), 8,36 (s, 1H), 7,72 (d,
1H), 7,60 (dd, 1H), 7,55 (dd, 1H), 7,51 (d, 1H), 7,42 (d, 1H), 7,37 (t, 1H), 7,27
(s, 1H), 7,24 (t, 1H), 6,93 (d, 1H), 4,96 (s, 2H), 3,88 (t, 2H), 3,71 (s, 2H), 3,01
(t, 2H), 2,10 (s, 3H), 1,93 (br s, 3H), 1,65 (br d, 3H), 1,54 (br m, 9H).
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viDU 50

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{[trixyclo[3.3.1.1*"]dec-1-ylcarbonyl]amino } phenyl)pyridin-2-

carboxylic
VI DU 50A
N-(3-bromo-2-metylphenyl)trixyclo[3.3.1.1%7]decan-1-carboxamit

B6 sung 3-bromo-2-metylanilin (800mg) va diisopropyletylamin
(1667mg) vao diclometan (12ml). B sung 1l-adamantancarbonyl clorua
(940mg) vao va khudy dung dich ndy & nhiét d6 trong phong trong 16 gid. Pha
lodng dung dich bang 50% etyl axetat (hexan), rira ba 14n bang dung dich HCI
1M, rira béng nude mubi, lam kho b%mg natri sulfat khan, va loc. Thé tich dung
moi dugc giam di mot phin trong chan khong, va san phim rén két tia ra khoi
dung dich, san phdm nay duogc tach bing cach loc dé thu dugc hop chét néu & dé
muc nay.

ViDU 50B

Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{[trixyclo[3.3.1.1>7]dec-1-

ylcarbonyl]amino } phenyl)pyridin-2-carboxylat

Hop chét néu & dé muyc nay dugce diéu ché bang céch thay thé hop chit
ctia vi du 50A cho hop chét cta vi du 20A trong vi du 20B.

Vi DU 50C

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{[trixyclo[3.3.1.1*7]dec-1-ylcarbonyl]amino } phenyl)pyridin-2-

carboxylic

Hop chét néu & dé muyc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 50B cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) & Cppm 12,86 (bs, 1H), 8,82 (s, 1H), 8,04 (d, 1H), 7,79 (d,
1H), 7,62 (d, 1H), 7,49-7,32 (m, SH), 7,17-7,09 (m, 2H), 7,00 (d, 1H), 6,90 (dd,
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1H), 4,99 (bs, 2H), 3,96 (t, 2H), 3,03 (t, 2H), 2,00 (bs, 3H), 1,90 (bs, 9H), 1,69
(bs, 6H).

VIDU 51

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.1%"]dec-1-ylsulfamoyl]phenyl } pyridin-2-carboxylic
VIDU 51A

3-bromo-2-metyl-N-(trixyclo[3.3.1.137]dec-1-yl)benzensulfonamit

Hoa tan 3-bromo-2-metylbenzen-1-sulfonyl clorua (300mg) va 1-
adamantanamin (185mg) trong diclometan (4ml). B6 sung diisopropyletylamin
(432mg) vao, va khudy dung dich ndy & nhiét d trong phong trong 16 gid. Pha
l'oﬁng dung dich bing 70% etyl axetat (hexan), rira ba lan bang dung dich HCI
1M, rtra bang nuéc mudi, va 1am kho bang natri sulfat khan. Sauk hi loc, dung

méi dugc loai bod dé thu dugce san phém.
VIDU 51B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{[trixyclo[3.3.1.1*7]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylat

Hop chét néu ¢ d& muc nay dugc didu ché bing céach thay thé hop chét
ctia vi du 51A cho hop chét ctia vi du 20A trong vi du 20B.
viDU 51C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.1*"]dec-1-ylsulfamoyl]phenyl } pyridin-2-carboxylic

Hop chit néu & d& myc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 51B cho hop chét caa vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) & Oppm 12,86 (bs, 1H), 12,58 (bs, 1H), 8,03 (d, 1H), 7,89
(dd, 1H), 7,79 (d, 1H), 7,66-7,58 (m, 1H), 7,51-7,30 (m, 6H), 7,24 (dd, 1H),
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7,03 (d, 1H), 5,01 (bs, 2H), 3,95 (t, 2H), 3,04 (t, 2H), 2,32 (bs, 3H), 1,91 (m,
3H), 1,70 (m, 6H), 1,58-1,44 (m, 6H).

Vi DU 52

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.1*7]dec-1-ylcarbonyl]amino } phenyl)pyridin-
2-carboxylic

VIiDU 52A
N-(3-bromo-2-metylphenyl)-N-metyltrixyclo[3.3.1.1*"]decan-1-carboxamit

B6 sung 3-bromo-N,2-dimetylanilin (300mg) va diisopropyl-etylamin
(581mg) vao 1,2-dicloetan (5ml). B6 sung 1-adamantancarbonyl clorua
(328mg) vao va gia nhiét dung dich nay & 50°C trong ba ngay. Pha lodng dung
dich nay bang 70% etyl axetat (hexan), rira ba 1in bang dung dich HCI 1M, rtra
béng nude mudi, lam kho b%mg natri sulfat khan, loc, va ¢6. Tinh ché san phém
thé bang cach sic ky ¢t nhanh trén silicagel béng cach st dung 10% etyl axetat

(hexan) dé thu dugc hop chét néu & d& muc nay.
Vi DU 52B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1>"]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylat

Hop chét néu & d& muc ndy duoc didu ché bang cach thay thé hop chat
ctia vi du 52A cho hop chét cta vi du 20A trong vi du 20B.
Vi DU 52C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.137]dec-1-ylcarbonyl]amino } phenyl)pyridin-
2-carboxylic

Hop chit néu & d& muc nay duogc didu ché bang cach thay thé hop chét
cua vi du 52B cho hop chét cua vi du 2B trong vi du 2C. 'H NMR (400 MHz,
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dimetylsulfoxit-d ¢) 60ppm 8,03 (d, 1H), 7,79 (d, 1H), 7,63 (d, 1H), 7,50-7,32
(m, 5H), 7,24-7,14 (m, 2H), 7,04 (dd, 1H), 7,01 (d, 1H), 5,00 (bs, 2H), 3,93 (t,
2H), 3,04 (t, 2H), 2,98 (s, 3H), 1,91 (s, 3H), 1,82-1,71 (m, 6H), 1,61-1,41 (m,
9H).
viDU 53
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-metyl-1-{[3-(tetrahydro-2H-pyran-4-ylmetoxy)trixyclo[3.3.1.1>7]dec-1-
yl]metyl}-1H-pyrazol-4-yl)pyridin-2-carboxylic
VviDU 53A
1-(5-(tetrahydropyran-4-ylmetoxy)-3,7-dimetyltrixyclo[3.3.1.13"]dec-1-yl)-1H-
pyrazol

Hop chét néu & d& muyc nay duoc didu ché bing céach thay thé hop chit
ctia vi du 26A cho hop chét ciia vi du 7A va (tetrahydro-2H-pyran-4-yl)metanol
cho metanol trong vi du 7B.
viDU 53B

1-(5-(tetrahydropyran-4-ylmetoxy)-3,7-dimetyltrixyclo[3.3.1.1>7]dec-1-
yl)-5-metyl-1H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
cda vi du 53A cho hop chit ctia vi du 3A trong vi du 3B.
VIDU 53C

4-bromo-1-(5-(tetrahydropyran-4-ylmetoxy)-3,7-
dimetyltrixyclo[3.3.1.1*7]dec-1-yl)-5-metyl-1H-pyrazol

Hop chét néu & d& muc nay duoc diéu ché bang cach thay thé hop chét
cua vi du 53B cho hop chét cta vi du 3B trong vi du 3C.

VIiDU 53D
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tert-buytl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-(1-(5-(tetrahydropyran-4-ylmetoxy)-3,7-dimetyltrixyclo[3.3.1.137]dec-1-
yl)-5-metyl-1H-pyrazol-4-yl)picolinat

Hop chit néu & d& muc nay duoc didu ché bing cach thay thé hop chét
ctia vi du 53C cho hop chét ctia vi du 4A trong vi du 4C.
VIiDU 53E
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-metyl-1-{[3-(tetrahydro-2H-pyran-4-ylmetoxy)trixyclo[3.3.1.1%7]dec-1-
yl]metyl}-1H-pyrazol-4-yl)pyridin-2-carboxylic

Hop chit néu & dé muc nady dugc didu ché bang cach thay thé hop chét
ctia vi du 53D cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) & ppm 12,84 (br. s, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,47 (m, 3H), 7,35 (m, 2H), 7,27 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 3,89 (t,
2H), 3,80 (m, 4H), 3,22 (m, 6H), 3,01 (t, 2H), 2,11 (m, 5H), 1,51 (m, J=4,00 Hz,
15H).
ViDU 54
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.1>7]dec-1-ylcarbamoyl|phenyl } pyridin-2-
carboxylic
VI DU 54A

3-bromo-2-metyl-benzoyl clorua

B& sung axit 3-bromo-2-metylbenzoic (2000mg) vao diclometan (50ml)
va N,N-dimetylformamit (Iml). B4 sung oxalyl clorua (649mg) vao va khudy
dung dich trong ba phut. Rira hdn hop ba 14n bing dung dich HCI 1M, rira bing
nude mudi, va lam khod trén natri sulfat khan. Sauk hi loc, dung moi dugc loai

b6 trong chan khéng dé thu duoc san phém.

VI DU 54B
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3-bromo-2-metyl-N-(trixyclo[3.3.1.1*7]dec-1-yl)benzamit

Hop chét néu & dé muc nay duoc didu ché bing cich thay thé 1-
adamananamin cho 3-bromo-2-metylanilin va hop chit ctia vi du 54A cho 1-
adamantancarbonyl clorua trong vi du S0A.
VIDU 54C
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-{2-mety1—3-[trixyclo[3.3.1.13’7]dec-1-ylcarbamoyl]phenyl}pyridin-2-
carboxylat

Hop chit néu & d& muc ndy duoc didu ché bang cach thay thé hop chét
cua vi du 54B cho hop chét cta vi du 20A trong vi du 20B.

viDU 54D
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[trixyclo[3.3.1.137]dec-1-ylcarbamoyl|phenyl } pyridin-2-
carboxylic

Hop chit néu & d& muc ndy dugc diéu ché bing cach thay thé hop chét
ctia vi du 54C cho hop chét cia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) dppm 8,03 (d, 1H), 7,79 (d, 1H), 7,69 (s, 1H), 7,63 (d, 1H),
7,50-7,32 (m, SH), 7,17-7,14 (m, 2H), 7,05 (t, 1H), 6,99 (d, 1H), 4,99 (bs, 2H),
3,93 (t, 2H), 3,03 (t, 2H), 2,04 (bs, 12H), 1,64 (bs, 6H).
VIDU 55
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.1>7]dec-1-ylmetyl]amino } phenyl)pyridin-2-
carboxylic
VIDU 55A
3-bromo-N,2-dimetyl-N-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)anilin

Hoa tan hop chit ctia vi du 52A (232mg) trong tetrahydrofuran (3ml) va
bd sung dung dich boran (1M trong tetrahydrofuran, 2,6ml) vao. Khudy dung
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dich nay & nhiét d trong phong trong 16 gid va chdm dirt tir tir bang metanol.
B6 sung dung dich HCI (4M, 6ml) vao va khudy dung dich nay & nhiét d6 trong
phong trong bdn gior. Pidu chinh d6 pH dén 9 bing cach sir dung natri cacbonat
va chiét dung dich bing dietyl ete. Rira phan chiét bang nudc mudi va 1lam kho
trén natri sulfat khan. Sau khi loc, dung moi dugc loai bo trong chan khong dé

thu duoc san pham.
VIiDU 55B
Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1>7]dec-1-
ylmetyl]amino } phenyl)pyridin-2-carboxylat

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 55A cho hop chét ciia vi du 20A trong vi du 20B.
ViDU 55C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.1%7]dec-1-ylmetyl]amino } phenyl)pyridin-2-
carboxylic

Hop chit néu & d& muyc nay duoc diéu ché bang cich thay thé hop chét
cua vi du 55B cho hop chét cta vi du 2B trong vi du 2C. '"H NMR (400 MHz,
dimetylsulfoxit-d ¢) & Oppm 12,89 (bs, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,63 (d,
1H), 7,50-7,32 (m, SH), 7,20-7,05 (m, 2H), 6,98 (d, 1H), 6,70 (d, 1H), 4,98 (bs,
2H), 3,92 (t, 2H), 3,03 (t, 2H), 2,77 (bs, 2H), 2,61 (bs, 3H), 2,07 (bs, 3H), 1,87
(bs, 3H), 1,66-1,50 (m, 6H), 1,43 (bs, 6H).
ViDU 56
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[2-(2-metoxyetyD)trixyclo[3.3.1.1>7]dec-2-yl|metyl } - 1H-pyrazol-4-
yD)pyridin-2-carboxylic
VI DU 56A

metyl trixyclo[3.3.1.1*7]decane-2-carboxylat
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B sung timg giot (trimetylsilyl)diazometan (1,348ml, 2,70 mmol) vao
dung dich chtra axit adamantan-2-carboxylic (0,486g, 2,70 mmol) trong etyl
axetat (10ml) / metanol (5ml) va khudy hdn hop ndy & nhiét d6 trong phong
trong 14 gid. C6 hdn hop phan tmg va tinh ché bing céch sic ky nhanh (silic
oxit 40g, 0% - 30% etyl axetat/hexan).

VI DU 56B
metyl 2-(2-metoxyetyl)trixyclo[3.3.1.137]decan-2-carboxylat

Bé sung timg giot lithi diisopropylamit (1,401ml) vao dung dich chira hop
chét cua vi du 56A (0,314g) trong tetrahydrofuran (5ml) & -78 °C. Khudy hdn
hop phén tmg trong 60 phut va bd sung 2-bromoetyl metyl ete (0,562g) vao. Tir
tir 1am 4m hdn hop phan tng dén nhiét d6 trong phong, khudy & nhiét do trong
phong qua dém, chdm dit bing dung dich NH,Cl bdo hoa (2ml), va chiét bang
ete. Lop hitu co gom lai duge 1am khé bing Na,SO,, loc, ¢d va tinh ché bang
cach sic ky nhanh (silic oxit 40g, 0% - 30% etyl axetat/hexan).

Vi DU 56C
[2-(2-metoxyetyl)trixyclo[3.3.1.1%]dec-2-ylJmetanol

Bé sung timg giot lithi nhém hydrua (0,535ml) vao dung dich chira hop
chét cua vi du 56B (135mg) trong tetrahydrofuran (5ml) & nhiét do trong phong.
Khudy hén hop phan tng trong 14 gid va cin thin bd sung natri hydroxit
(0,324ml) vao. Khudy hdn hop phan tng & nhiét d6 trong phong trong 60 pht,
loc va co.
VI DU 56D
1-{[2-(2-metoxyetyl)trixyclo[3.3.1.1>7]dec-2-ylJmetyl }-1H-pyrazol

Hop chét néu ¢ d& muc nay dugc didu ché bang cach thay thé hop chét
cua vi du 56C cho 1-adamantanmetanol va pyrazol cho 3,5-dimetyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

VI DU 56E
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4-bromo-1-{[2-(2-metoxyetyl)trixyclo[3.3.1.137]dec-2-ylJmetyl }-1H-pyrazol

Hop chit néu & d& muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 56D cho hop chét cua vi du 3B trong vi du 3C.
VIDU 56F
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(1-{[2-(2-metoxyetyl)trixyclo[3.3.1.1%"]dec-2-ylJmetyl } -1H-pyrazol-4-
yl)picolinat

Hop chit néu & dé muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 56E cho hop chét cua vi du 4A trong vi du 4C.
VI DU 56G
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[2-(2-metoxyetyl)trixyclo[3.3.1.13"]dec-2-yl]metyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylic

Hop chét néu & d& muc ndy duge didu ché bang cach thay thé hop chat
ctia vi du S6F cho hop chit cta vi dyu 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-dg¢) 6 ppm 8,04 (d, 1H), 7,80 (d, 1H), 7,69 (d, 2H), 7,61 (d, 1H),
7,54 (s, 1H), 7,51 — 7,45 (m, 1H), 7,43 (d, 1H), 7,35 (dd, 2H), 6,94 (d, 1H), 4,94
(s, 2H), 4,33 (s, 2H), 3,86 (t, 2H), 3,47 (d, 2H), 3,29 — 3,22 (m, 2H), 3,19 (s,
3H), 3,00 (t, 2H), 2,33 — 2,24 (m, 2H), 2,01 (d, 2H), 1,90 (s, 1H), 1,82 (s, 1H),
1,67 (s, 2H), 1,56 (dd, 8H).
ViDU 57
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-1,2,3-triazol-4-yl]pyridin-2-
carboxylic

VviDU 57A

1-(azidometyl)trixyclo[3.3.1.1*7]decan
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Hoa tan 1-adamantanmetanol (500mg) trong diclometan (15ml). Lam
lanh dung dich nay trong bon nudc d4 va bd sung trietylamin (0,587ml) vao, sau
d6 13 metansulfonyl clorua (0,258ml). Khudy hdn hop phan tng trong 4 gio &
0°C, sau d6 chuyén vao ph8u tich va rira bang dung dich HCI IN (15ml), dung
dich NaHCOj; bdo hoa (15ml) va nuéc mubi (15ml). Lam khé cac phin chiét
hitu co (Na,SOy), loc, va c¢b. Phin mesylat tho thu dugc (293mg) va natri azit
(390mg) duoc két hop trong N,N-dimetylformamit (1,2ml) va hdn hop phéan Gng
dugc gia nhiét &én 120°C qua dém, sau d6 1am ngudi dén nhiét do6 trong phong
va phén bd gifra etyl axetat (3 x 15ml) va nudc (20ml). Lam khé céc phan chiét
httu co (Na,SOy), loc, va ¢d dé tao ra hop chit néu & d& muc nay, hop chét nay
duoc st dung trong bude tiép theo ma khong cin phai tinh ché thém.

VIDU 57B
1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-4-(tributylstannyl)-1H-1,2,3-triazol

Két hop hop chit cua vi du 57A (224mg), tributyl-n-propynyl thiéc
(390mg) va toluen (2ml) trong binh phan tng kin va gia nhiét d¢én 130°C qua
dém. Hon hop phan tmg nay duoc nap 1én dinh cot va tinh ché béng céach sic ky
nhanh trén silicagel rira giai bang 0-15% etyl axetat trong hexan dé tao ra hop

chét néu & dé muc nay.
VIiDU 57C
metyl 6-amino-3-bromopicolinat

B6 sung dung dich TMS-diazometan (70mL, 2M trong hexan) viao dung
dich axit 6-amino-3-bromopicolinic (30g) trong etyl axetat (300ml) va metanol
(300ml) va khudy hén hop phan tng trong 3 ngay. C6 hdn hop, xtt 1y trong ete
(500ml) va rira bang dung dich Na,COjs (hai 14n), sau d6 rira bing nudc mudi,
lam kho béng natri sulfat, loc va c6 dé tao ra hop chit néu & dé muc nay.

Vi DU 57D

metyl 3-bromo-6-flopicolinat
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B6 sung hop chét cta vi du 57C (26,1g) trong diclometan (250ml) vao
dung dich chtra nitrosoni terafloborat (17,8g) trong diclometan (100ml) & 5°C
trong 1 gio. Khudy hdn hop phéan tmg thém 30 phiit & 5°C, va dé 4m dén nhiét
d6 trong phong qua dém. Dép tit hdn hop phan tng bang dung dich dém c6 do
pH béng 7 (100ml), va trung hoa bing kali cacbonat rén. Chiét hdn hop thu duoc
bang ete (hai 14n), va rira cdc phén chiét hitu co gom lai bang nude mudi, lam
kho bang natri sulfat, loc va cb. Sic ky can thu duoc trén silicagel st dung 1-

10% etyl axetat trong hexan dé tao ra hop chat néu & d& muc nay.
VIDU 57E

metyl 3-(trixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-1H-1,2,3-triazol-4-yl1)-6-

flopicolinat

Két hop hop chét cia vi du 57B (333mg), hop chét cta vi du 57D
(178mg) va PdCly(PPhs), (22mg) trong &ng kin v&i N,N-dimetylformamit
(1,3ml) va hdn hop nay duoc thdi bing khi nito va sau d6 gia nhiét dén 100°C
qua dém. B6 sung dung dich KF bio hoa (2ml) va etyl axetat (2ml) va khudy
hdn hop nay trong 1 gid, va loc qua chit trg loc diatomit, rira banh loc bang etyl
axetat (20ml). Cho dich loc vao phéu tach va tach céc 16p. Chiét 16p nude bang
etyl axetat (2 x 25ml). Lam khé cac phin chiét hitu co gom lai (Na;SO4), loc, 6,
va tinh ché bang céch sic ky nhanh trén silicagel st dung 0 dén 50% etyl axetat

trong hexan dé tao ra hop chit néu & d& muc nay.
VIDU 57F

metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-
3-(1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-1H-1,2,3-triazol-4-yl)picolinat

Két hop hop chét ctia vi du 1C (110mg), hop chét coa vi du 57E (93mg)
va xesi cacbonat (394mg) trong DMSO (1,2ml) va gia nhiét hdn hop dén 65°C
qua dém. Sau d6 hdn hop phan tmg dugc phan b gifta etyl axetat (3 x 10ml) va
nude (10ml). Lam kho cc phan chiét hitu co (Na,SO4), loc, va ¢d, sau d6 tinh
ché bang cach séc ky nhanh st dung 0 dén 70% etyl axetat trong hexan dé tao ra
hop chét néu & d& myc nay.
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VviDU 57G

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-1,2,3-triazol-4-yl|pyridin-2-
carboxylic

Hoa tan hop chét ctia vi du 57F (83mg) trong dioxan (1ml) va bd sung
dung dich LiOH (1M trong nuéc, 0,616ml) vao. Gia nhiét hdn hop niy dén 60°C
trong 3 gid, sau d6 1am ngudi dén nhiét dd trong phong va pha lodng bang dung
dich NaH,PO4 IN (25ml) va chiét bing etyl axetat (ba 1an). Cac phan chiét hitu
co duogc lam kho (NaxSOs), loc, va c6. Tinh ché cin thu duge br?mg cach séc ky
nhanh trén silicagel rira giai bang 0 dén 10% metanol trong diclometan dé tao ra
hop chét néu & d&& muc nay. 'H NMR (300 MHz, dimetylsulfoxit-ds) & ppm
12,68 - 12,90 (br m, 2H), 8,04 (d, 1H), 7,79 (d, 1H), 7,67 (d, 1H), 7,62 (d, 1H),
7,42 - 7,51 (m, 2H), 7,31 - 7,41 (m, 2H), 7,00 (d, 1H), 5,00 (s, 2H), 3,89 - 3,97
(m, 4H), 3,02 (t, 2H), 2,16 (s, 3H), 1,94 (s, 3H), 1,53 - 1,69 (m, 6H), 1,52 (s,
6H).
VIiDU 58
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-xyano-1-{[3-metoxytrixyclo[3.3.1.137]dec-1-yl|metyl } -2-metyl-1H-pyrol-
3-yl)pyridin-2-carboxylic
VIDU 58A
3-i0do-5-xyano-1-{[3-metoxytrixyclo[3.3.1.13"]dec-1-ylJmetyl }-2-metyl-1H-
pyrol

Hop chit néu ¢ d& muc ndy duoc didu ché biang cach thay thé 3-
metoxyadamantan-1-metanol cho adamantan-1-etanol va hop chét cua vi du 23D
cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
trong vi du 2A.

Vi DU 58B
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Este tert-butyl 6-[8-(Benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-
2-yl]-3-[5-xyano-1-(3-metoxy-adamantan-1-ylmetyl)-2-metyl-1H-pyrol-3-yl]-
pyridin-2-carboxylat

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 58A cho hop chét ctia vi du 20A trong vi du 20B.
VI DU 58C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-xyano-1-{[3-metoxytrixyclo[3.3.1.137]dec-1-yl]metyl }-2-metyl- 1 H-pyrol-
3-yl)pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc diéu ché bing cch thay thé hop chét
ctia vi du 58B cho hop chét cua vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-de) 6 ppm 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H),
7,51 (d, 1H), 7,42 - 7,50 (m, 2H), 7,33 - 7,39 (m, 2H), 6,95 (d, 1H), 6,83 (s, 1H),
4,96 (s, 2H), 3,89 (t, 2H), 3,82 (s, 2H), 3,10 (s, 3H), 3,01 (t, 2H), 2,18 (s, 2H),
2,09 (s, 3H), 1,40 - 1,65 (m, 12H).
ViDU 59
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-
2-carboxylic
VIDU 59A
1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-4-clo-1 H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cta vi du 13A cho 1-adamantanmetanol va 4-clo-1H-pyrazol cho 3,5-dimetyl-4-

(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.
Vi DU 59B

1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-4-clo-5-metyl-1 H-pyrazol
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Lam lanh dung dich chtta hop chit ciia vi du 59A (0,25g) trong
tetrahydrofuran (3ml) dén -78°C, bd sung ting giot butyllithi (0,48ml) vao. B6
sung thém tetrahydrofuran (2ml) vao va khudy hén hop phan tmg trong 1 gio & -
78°C. B sung iodometan (0,08ml) vao hdn hop phan tmg va dé 4m phan tng
ndy dén 0°C. Sau 30 phat, pha lodng phan tmg bing ete (50ml), rira bang nudc
(30ml) va nudc mudi (30ml), 1am khé bing magie sulfat, loc, va cd. Sic ky
silicagel, rira giai bang gradien 3% dén 20% etyl axetat/hexan thu dugc hop chét

néu & d& muc nay.
VIDU 59C

1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-5-metyl-2-yl)-1H-pyrazol

Gia nhiét dung dich chtra hop chit cta vi du 59B (0,13g), 4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (0,13ml), trietylamin (0,20ml), dixyclohexyl(2',6'-
dimetoxybiphenyl-2-yl)phosphin (0,04g) va bis(benzonitril)paladi(Il) clorua
(6mg) trong dioxan (2,5ml) & 105°C. Sau 2 gid, pha lodng hdén hgp phan tng
béng etyl axetat va rira bang nudc va 1am kho bing magie sulfat. Sau khi loc va
cd, sic ky silicagel, rira giai bing gradien 1,5% dén 15% etyl axetat/hexan thu

duoc hop chit néu & d& muc nay.
ViDU 59D

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-

2-carboxylic

Kht khi dung dich chira dioxan va nudc véi ty 18 1:1 bang nito trong 45
phuat. B sung vao dung dich nay (5ml) hop chét ctia vi du 1E (0,31g), hop chét
cia vi du 59C (0,22g), kali phosphat (0,41g), san phdm  cong
tris(dibenzylidenaxeton)dipaladi(0) cloroform (0,014g) va 1,3,5,7-tetrametyl-6-
tetradecan-2,4,8-trioxa-6-phosphaadamantan (0,023g). Khtr khi hén hop va gia
nhiét dén 90°C trong nito qua dém. Lam ngudi hon hgp phan tng, pha lodng
bang etyl axetat (100ml) va rira béng nudc (ba 1an, mdi 1an 50ml) va nude mudi
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(50ml), lam khé bing magie sulfat, loc va cb. Sic ky silicagel, rira giai béng
gradien 5% dén 100% etyl axetat/hexan thu dugc este mong muén. Hoa tan este
ndy trong diclometan (0,5ml), va b sung TFA (0,5ml) vao va khudy hdn hop
ndy qua dém. C6 hdn hop phan tng, nap 18n silicagel va rira giai bang gradien
1% dén 4% metanol/diclometan d& tao ra hop chét néu & dé muc nay. 'H NMR
(300 MHz, dimetylsulfoxit-de¢) 8: ppm 12,84 (s, 1H), 8,07 - 7,99 (m, 1H), 7,79
(d, 1H), 7,61 (d, 1H), 7,53 - 7,40 (m, 3H), 7,40 - 7,31 (m, 2H), 7,26 (s, 1H), 6,95
(d, 1H), 4,95 (s, 2H), 3,96 (s, 1H), 3,93 - 3,82 (m, 4H), 3,01 (t, 2H), 2,14 (s, 3H),
2,08 (s, 2H), 1,86 - 1,65 (m, 4H), 1,56 (m, 6H).

ViDU 60

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[2-xyano-3-(trixyclo[3.3.1.13"]dec-1-ylsulfonyl)phenyl]pyridin-2-carboxylic
VI DU 60A

2-bromo-6-(trixyclo[3.3.1.1*7]dec-1-ylthio)benzonitril

B4 sung NaH (0,24g, dung dich 60% trong diu khoang) vao dung dich
adamantanthiol (1,01g) trong N,N-dimetylaxetamit (20ml) & nhiét d§ trong
phong va khudy phan tng nay trong 10 phat. B6 sung 2-flo-6-bromobenzonitril
(1g) vao va hdn hop nay duoc gia nhiét dén 80°C trong 1 giv. Lam ngudi hdn
hop phén Gng va pha lofing bang ete (400ml), va rira hdn hop nay ba lan biang
dung dich NaOH 1M va mét 14n bang nudc mubi, sau d6 1am khé bing natri
sulfat, loc va c¢d d& thu duge san phdm thd, san phim nay duoc ding trong budc

tiép theo ma khdng cin tinh ché.
VviDU 60B
2-bromo-6-(trixyclo[3.3.1.1%37]dec-1-ylsulfonyl)benzonitril

Khudy hén hop cta hop chdt cia vi du 60A (1,73g) va axit m-
cloperoxybenzoic (2,46g) trong 1,2-dicloetan (50ml) qua dém. Pha loidng phan

g bang ete (300ml), rira hai lan bing dung dich Na,CO3, va nuéc mudi, sau d6
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lam kho bang natri sulfat, loc va ¢6. Sic ky can thu dugc trén silicagel st dung

2-50% etyl axetat trong hexan dé thu dugc san phdm mong mudn.
VI DU 60C
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(2-xyano-3-(trixyclo[3.3.1.137]dec-1-ylsulfonyl)phenyl)picolinat

Hop chit néu ¢ dé muc nay dugc didu ché bang cich thay thé hop chét
ctia vi du 60B cho hop chét cua vi du 19A va hop chét cta vi du 4B cho hop
chét cta vi dy 3D trong vi du 19B.
VI DU 60D
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[2-xyano-3-(trixyclo[3.3.1.1%7]dec-1-ylsulfonyl)phenyl|pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc diéu ché bing cach thay thé hop chét
ctia vi du 60C cho hop chét ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,65 (br s, 1H), 8,03 (d, 1H), 7,94 (d, 2H), 7,77 (m,
2H), 7,70 (d, 1H), 7,62 (m, 1H), 7,44 (m, 2H), 7,30 (m, 2H), 7,12 (d, 1H), 5,06
(s, 2H), 4,02 (t, 2H), 3,05 (m, 2H), 2,10 (m, 3H), 1,88 (s, 6H), 1,61 (m, 6H).
VI DU 61
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl1]-
2'-[xyclooctyl(metyl)amino]-3'-metyl-3,4'-bipyridin-2-carboxylic
VIDU61A
N-xyclooctyl-4-iodo-3-metylpyridin-2-amin

Gia nhiét 2-flo-4-iodo-3-metylpyridine (700mg) trong xyclooctanamin
(3,8g) & 130°C qua dém, 1am ngudi va pha lodng bang diclometan. Nap hdn hop
thu duoc 1én hop silicagel, rira giai bing 0 — 100% diclometan trong hexan dé
tao ra hop chét néu & dé muc nay.
VIDU 61B
N-xyclooctyl-4-iodo-N,3-dimetylpyridin-2-amin
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Khudy hop chét cia vi du 61A (150mg), Cs;COs (142mg) va CHsl
(0,027ml) trong N,N-dimetylaxetamit (2ml) & 38°C qua dém. B6 sung thém
CHsl (0,5ml) va natri hydrua (52,3mg, 60% trong dau khoang) vao. Khudy hdn
hop thu duoc & 39°C trong 2 ngdy, chdm dut bang nude va pha lodng bing etyl
axetat. Lép hitu co duoc rira bing nuéec mudi va ¢d. Tinh ché cin thu duoc
bang HPLC didu ché st dung hé Gilson, rira giai bang 20-80% axetonitril trong
0,1% TFA/nuéc dé tao ra hop chit néu & dé muc nay.

viDU61C
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl)-2'-(xyclooctyl(metyl)amino)-3'-metyl-3,4'-bipyridin-2-carboxylat

Hop chit néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 61B cho hop chét ctia vi du 20A trong vi du 20B.
ViDU 61D
Axit 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-2'-
(xyclooctyl(metyl)amino)-3'-metyl-3,4'-bipyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 61C cho hop chét cia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-dg) 6 ppm 12,88 (s, 2H), 8,01 - 8,07 (m, 2H), 7,79 (d, 1H), 7,63
(d, 1H), 7,59 (d, 1H), 7,43 - 7,50 (m, 2H), 7,32 - 7,41 (m, 2H), 7,07 (d, 1H),
6,88 (s, 1H), 5,03 (s, 2H), 3,96 (t, 2H), 3,04 (t, 2H), 2,82 (s, 3H), 2,02 (s, 3H),
1,36 - 1,87 (m, 15 H).
VIiDU 62
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic

viDU 62A

1-(trixyclo[3.3.1.1*7]dec-2-ylmetyl)-1H-pyrazol
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Hop chit néu & d& muc ndy dugc didu ché bang cch thay thé hop chét
cta vi du 10A cho l-adamantanmetanol va pyrazol cho 3,5-dimetyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.

VIiDU 62B
5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol

B6 sung dung dich n-butyllithi (1,6M, 0,721ml) vio dung dich chira hop
chét cua vi du 62A (0,192g, 0,888mmol) trong tetrahydrofuran (1ml) / toluen
(1ml) & 0°C. Khuiy hdn hop phan tng trong 60 phit. Sau d6 bd sung CH;I
(0,166ml) vao va tiép tuc khudy trong 3 gio' & 0°C. Dép tit hdn hop phan tng
béng nude, chiét bang dietyl ete, 1am khé bing Na,SOy, loc, va co.

VI DU 62C
4-bromo-5-metyl-1-(trixyclo[3.3.1.13]dec-2-ylmetyl)-1H-pyrazol

Hop chit néu ¢ d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 62B cho hop chét ctia vi du 3B trong vi du 3C.
VI DU 62D
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1 H-pyrazol-4-yl]pyridin-2-
carboxylat

Hop chét néu ¢ d& muc nay duoc didu ché bing cach thay thé hop chat
ctia vi du 62Ccho hop chét ctia vi du 4A trong vi du 4C.

VI DU 62E

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic

Hop chét néu ¢ dé muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 62D cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-dg¢) 6 ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,61 (d, 1H),
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7,53 — 7,40 (m, 3H), 7,40 — 7,31 (m, 2H), 7,26 (s, 1H), 6,94 (d, 1H), 4,95 (s,
2H), 4,13 (d, 2H), 3,91 — 3,85 (m, 2H), 3,02 (t, 2H), 2,18 (t, 1H), 2,13 (s, 3H),
2,00 (d, 2H), 1,90 — 1,73 (m, 4H), 1,74 — 1,59 (m, 6H), 1,53 (d, 2H).

VIiDU 63

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1%7]dec-1-yl }metyl)-5-metyl-
1H-pyrazol-4-yl]pyridin-2-carboxylic

VIDU 63A

1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.137]dec-1-yl }metyl)-1H-pyrazol

Hop chét néu & d& muc nay dugc diéu ché bing cach thay thé hop chét
cia vi du 26A cho hop chét cia vi du 7A va 2-(2-metoxyetoxy)etanol cho

metanol trong vi du 7B.

ViDU 63B

1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.137]dec-1-yl }metyl)-5-metyl-1H-
pyrazol

Hop chit néu & d& muc ndy dugc didu ché bang cach thay thé hop chét
ctia vi du 63A cho hop chét cta vi du 3A trong vi du 3B.

VIDU 63C

4-bromo-1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1>"]dec-1-
yl}metyl)-5-metyl-1H-pyrazol '

Hop chit néu & dé muc ndy dugc diéu ché bang cach thay thé hop chét
ctia vi du 63B cho hop chét cia vi du 3B trong vi du 3C, v6i su thay dbi 14 hop
chit néu & d& muc nay dugc tinh ché bé’mg HPLC pha dédo trén hé Gilson, rira
giai bang gradien 20% dén 100% axetonitril trong nudc chira 0,1% thé tich/thé

tich axit trifloaxetic.

VI DU 63D
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tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1%7]dec-1-yl } metyl)-5-
metyl-1H-pyrazol-4-yl]picolinat

Hop chét néu & d& muc ndy dugc didu ché bang cich thay thé hop chat
ctia vi du 63C cho hop chét cta vi du 4A trong vi du 4C.
VIDU 63E
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.137]dec-1-yl }metyl)-5-metyl-
1H-pyrazol-4-yl]pyridin-2-carboxylic

Hop chét néu & dé muc nay dugc diéu ché biang cach thay thé hop chét
cda vi du 63D cho hop chét cua vi du 2B trong vi du 2C. '"H NMR (300 MHz,
dimetylsulfoxit-d ¢) 6 ppm 12,84 (bs, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,48 (m, 3H), 7,36 (m, 2H), 7,27 (s, 1H), 6,94 (d, 1H), 4,95 (s, 2H), 3,89 (t,
2H), 3,78 (s, 2H), 3,48 (m, 2H), 3,44 (s, 3H), 3,22 (s, 3H), 3,02 (t, 2H), 2,10 (m,
5H), 1,54 (m, 12H).
ViDU 64
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[(trixyclo[3.3.1.1*7]dec-2-yl|carbamoyl } phenyl)pyridin-2-
carboxylic
VI DU 64A
3-bromo-N,2-dimetyl-N-(trixyclo[3.3.1.1*7]dec-2-yl)benzamit

Hop chit néu & d& muc nay dugc didu ché bing céch thay thé N-
adamantan-2-yl-N-metyl-amine cho 1-adamantanamine va 3-bromo-2-

metylbenzolyl clorua cho 1-adamantancarbonyl clorua trong vi du S0A.

VIiDU 64B
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Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1%7]dec-2-
yl]carbamoyl } phenyl)pyridin-2-carboxylat

Hop chét néu ¢ d& muc nay dugc didu ché bing cch thay thé hop chét
ctia vi du 64A cho hop chét ca vi du 20A trong vi du 20B.

Vi DU 64C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.1%7]dec-2-yl]carbamoyl } phenyl)pyridin-2-

carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chit
ctia vi du 64B cho hop chit cia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 Oppm 8,03 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,50-7,32
(m, 6H), 7,20 (t, 1H), 7,08-6,95 (m, 2H), 4,99 (bs, 2H), 3,92 (t, 2H), 3,03 (t,
2H), 2,94 (bs, 3H), 2,22 (bs, 3H), 2,05-1,60 (m, 15H).

VIDU 65

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-({1-[2-(metylsulfonyl)etoxy]xyclooctyl } metyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

VIiDU 65A

1-((5-metyl-1H-pyrazol-1-yl)metyl)xyclooctanol

Bd sung bing dng tiém ting giot 1,5-dimetyl-1H-pyrazol (2,0g) trong
tetrahydrofuran (10ml) vao dung dich lanh (-78°C) chira n-butyllithi (10mL,
2,5M) trong tetrahydrofuran (20ml). Sau 1 gid, bd sung timg giot xyclooctanon
(2,63g) trong tetrahydrofuran (5ml) vao va hdn hop phan tng duoc dé 4m dén
nhiét d6 trong phong. Chim dit hdn hop bang céch bd sung dung dich amoni
clorua b3o hoa va etyl axetat. Téach cac 16p va chiét 16p nudce hai 1an bang etyl
axetat. Lam kho céc chét hiru co gom lai bing Na,SOq, loc, va cd dé tao ra hop
chét néu & d& muc nay.
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VIDU 65B
5-metyl-1-((1-(2-(metylsulfonyl)etoxy)xyclooctyl)metyl)-1 H-pyrazol

B6 sung natri hydrua (huyén phti ndng dé 60% trong diu khoang, 200mg)
vao dung dich dugc khudy chira hop chét cia vi du 65A (667mg) trong
tetrahydrofuran (10ml) va khudy hdn hop ndy & nhiét d6 trong phong trong 30
phut trude khi bd sung metyl vinyl sulfon (1,27g). Khudy hdn hop niy & nhiét
d6 trong phong trong 3 gid. B sung dung dich NH4Cl vao dé chdm dut phan
mg va chiét hdn hop phan tng bing etyl axetat (ba 1in) va rira céc 16p hitu co
gom lai béng nude va nude mudi, [am kho bﬁng NaySOs, va loc. Co dich loc dé
thu duoc san pham tho.

VIDU 65C
4-iodo-5-metyl-1-((1-(2-(metylsulfonyl)etoxy)xyclooctyl)metyl)-1H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi dy 65B cho hop chét ctia vi du 16D trong vi du 16E.

Vi DU 65D

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-({1-[2-(metylsulfonyl)etoxy]xyclooctyl } metyl)- 1 H-pyrazol-4-
yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 65C cho hop chét cia vi du 4A trong vi du 4B, sau d6 thay thé san
pham thu dugc cho hop chét cia vi du 2B trong vi du 2C. '"H NMR (300 MHz,
dimetylsulfoxit-d ¢) & Oppm 12,86 (s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,42 (m, 6 H), 7,31 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 4,07 (s, 3H), 3,89 (t,
2H), 3,74 (t, 2H), 3,26 (t, 2H), 3,02 (t, 2H), 2,90 (s, 3H), 2,15 (m, 3H), 1,58 (m,
14 H).

VI DU 66
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Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-1,2,3-triazol-4-
yl]pyridin-2-carboxylic

VI DU 66A
1-(azidometyl)-2-oxatrixyclo[3.3.1.1%7]decan

Hop chét néu & d& muc nay duoc didu ché bing cach thay thé 1-(2-

oxatrixyclo[3.3.1.137]decyl)-metanol cho 1-adamantanmetanol trong vi du 57A.
VI DU 66B

1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-4-(tributylstannyl)-1H-1,2,3-

triazol

Hop chét néu ¢ d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 66A cho hop chét cia vi du 57A trong vi du 57B.

Vi DU 66C
tert-butyl-3-bromo-6-flopicolinat

Hop chit néu ¢ d& muc nay duogc diéu ché b%lng cach thay thé axit 3-
bromo-6-flopicolinic cho axit 3-bromo-6-clopicolinic trong vi du 1D.
Vi DU 66D
tert-butyl 3-(1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-1H-1,2,3-
triazol-4-yl)-6-flopicolinat

Hop chit néu & dé muc nay duoc didu ché bang cach thay thé hop chat
cua vi du 66B cho hop chét cta vi du 57B va hop chit cta vi du 66C cho hop
chét cta vi du 57D trong vi du 57E.
VI DU 66E

tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1)-3-(1-(2-oxatrixyclo[3.3.1.1%>"]dec-1-ylmetyl)-5-metyl-1H-1,2,3-triazol-4-
yl)picolinat
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Hop chit néu & dé muc nay dugc didu ché bing cach thay thé hop chat
ctia vi du 66D cho hop chét cta vi du 57E trong vi du 57F.

VI DU 66F

6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-3-(1-(2-
oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-5-metyl-1H-1,2,3-triazol-4-yl)picolinat

Hop chit néu & dé muc nay dugc diéu ché bing cach thay thé hop chét
ctia vi du 66E cho hop chit ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,85 (s, 1H), 12,72 (s, 1H), 8,04 (d, 1H), 7,79 (d,
1H), 7,59 - 7,67 (m, 2H), 7,41 - 7,51 (m, 2H), 7,32 - 7,40 (m, 2H), 7,00 (d, 1H),
4,99 (s, 2H), 4,16 (s, 2H), 3,96 (s, 1H), 3,93 (t, 2H), 3,03 (t, 2H), 2,19 (s, 3H),
2,10 (s, 2H), 1,68 - 1,84 (m, 4H), 1,51 - 1,66 (m, 6H).

ViDU 67

Axit  3-[5-metyl-1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-
[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

ViDU 67A

Axit 2-(5-bromo-6-(tert-butoxycarbonyl)pyridin-2-yl)-1,2,3,4-

tetrahydroisoquinolin-8-carboxylic

Khuéy dung dich chtra metyl 1,2,3,4-tetrahydroisoquinolin-8-carboxylat,
axit clohydric (13,6g), tert-butyl 3-bromo-6-clopicolinat (17,4g) va xesi
cacbonat (39g) cung véoi N,N-dimetylaxetamit (110ml) va gia nhiét & 120°C
trong khi nito qua dém. Lam ngudi hdn hop phan tng, pha lodng bing nudc va
chiét bang etyl axetat. L&p hitu co dugc rira bang nude mudi va chiét nguoc cac
16p nuéc gom lai bang etyl axetat. Lam khd cac 16p hitu co gom lai bing natri
sulfat, loc va cb. Sic ky silicagel st dung 20-100% etyl axetat trong hexan thu

dugc hop chat néu & d€ muc nay.

ViDU 67B
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tert-butyl 3-bromo-6-(8-(thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl)picolinat

Hop chit néu & d& muc nay duoc diéu ché bang céach thay thé
thiazolo[5,4-b]pyridin-2-amin cho benzo[d]thiazol-2-amin va hop chét cua vi du
67A cho axit 2-(tert-butoxycarbonyl)-1,2,3,4-tetrahydroisoquinolin-8-carboxylic
trong vi du 1B.

Vi DU 67C

Axit 3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chét
ctia vi du 67B cho hop chit ctia vi du 1E trong vi du 59D. 'H NMR (300 MHz,
dimetylsulfoxit-de) & ppm 12,98 (s, 1H), 12,76 (s, 1H), 8,52 (dd, 1H), 8,16 (d,
1H), 7,62 (d, 1H), 7,57 — 7,42 (m, 3H), 7,37 (t, 1H), 7,26 (s, 1H), 6,96 (d, 1H),
4,95 (s, 2H), 3,96 (s, 1H), 3,92 — 3,82 (m, 4H), 3,02 (t, 2H), 2,14 (s, 3H), 2,08 (s,
2H), 1,73 (m, 4H), 1,56 (m, 6H).

VIDU 68

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[metyl(2-oxatrixyclo[3.3.1.1*"]dec-1-

ylcarbonyl)amino|phenyl} pyridin-2-carboxylic

VI DU 68A

N-(3-bromo-2-metylphenyl)-N-metyl-2-oxatrixyclo[3.3.1.1>7]decyl-1-

carboxamit

Khudy hdn hop cua axit oxatrixyclo[3.3.1.137]dec-1-yl)-2-carboxylic
(137mg) va oxalyl clorua (0,132ml) trong diclomefan (3ml) trong 4 ngay. Bb
sung 3-bromo-N,2-dimetylanilin (451mg) va trietylamin (0,2ml) vao, va khudy
hdn hop phan tmg trong 24 gio. Séc ky hdn hop nay trén silicagel st dung 1-
10% etyl axetat trong hexan dé thu duoc san phdm mong mudn.
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VIDU 68B
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl)-3-(2-metyl-3-(N-metyl-2-oxatrixyclo[33.3.1.1%7]decyl-1-
carboxamido)phenyl)picolinat

Hop chét néu & dé muyc nay dugce diéu ché bing cach thay thé hop chét
ctia vi du 68A cho hop chét cia vi du 20A trong vi du 20B.
VI DU 68C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{2-metyl-3-[metyl(2-oxatrixyclo[3.3.1.1>7]dec-1-
ylcarbonyl)amino]phenyl } pyridin-2-carboxylic

Hop chét néu & dé muyc nay duoc diéu ché bang cach thay thé hop chét
cua vi du 68B cho hop chét coa vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d¢) 6 ppm 12,65 (br s, 1H), 8,02 (d, 1H), 7,77 (d, 1H), 7,63 (d,
1H), 7,40 (m, 5H), 7,09 (m, 2H), 6,96 (m, 3H), 4,99 (s, 2H), 3,91 (t, 2H), 3,48
(m, 2H), 3,00 (s, 3H), 2,18 (m, 2H), 1,75-2,01 (m, 9H), 1,69 (m, 2H), 1,51 (m,
1H), 1,33 (m, 2H).
vViDU 69
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.13"]dec-2-yl]sulfamoyl} phenyl)pyridin-2-
carboxylic
Vi DU 69A
3-bromo-N,2-dimetyl-N-(trixyclo[3.3.1.1*7]dec-2-yl)benzensulfonamit

Hop chit néu & d& muc ndy dwoc didu ché bang cich thay thé N-

metyladamant-2-ylamin cho 1-adamantanamin trong vi du 51A.

Vi DU 69B
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Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-(2-metyl-3-{metyl[trixyclo[3.3.1.1*7]dec-2-
yl]sulfamoyl } phenyl)pyridin-2-carboxylat

Hop chét néu ¢ d& muc nay duoc didu ché bang cach thay thé hop chit
ctia vi du 69A cho hop chét cua vi du 20A trong vi du 20B.

VI DU 69C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(2-metyl-3-{metyl[trixyclo[3.3.1.137]dec-2-yl]sulfamoyl } phenyl)pyridin-2-

carboxylic

Hop chéit néu ¢ d& muc nay dugc didu ché bang cach thay thé hop chit
ctua vi du 69B cho hop chét cia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 Oppm 12,85 (bs, 1H), 12,63 (bs, 1H), 8,03 (d, 1H), 7,78
(m, 2H), 7,63 (d, 1H), 7,49-7,34 (m, 6H), 7,31 (td, 1H), 7,03 (d, 1H), 5,01 (bs,
2H), 3,94 (t, 2H), 3,04 (t, 2H), 2,92 (s, 3H), 2,26 (s, 3H), 2,17 (bs, 2H), 1,81-
1,69 (m, 9H), 1,63 (bs, 2H), 1,45 (d, 2H).

VIiDU 70

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.137]dec-1-ylsulfonyl)-3,4'-bipyridin-2-carboxylic

Bb sung axit m-cloperoxybenzoic (100mg, 77%) vio dung dich dugc lam
lanh (0°C) chira hop chit ctia vi du 74B (150mg) trong diclometan (10ml).
Khudy hdn hop nay & 0°C trong 30 phat. Pha loding hdn hop bang etyl axetat
(200ml) va rira bing dung dich Na,S,0;, dung dich NaHCOs, nudc, va nuéce
mubi va 1am khé bang Na;SOs. Sau khi loc, ¢6 hdn hop va nap san phim th lén
cdt va rira giai bang 20% etyl axetat trong diclometan dé thu duoc san phim
mong mudn. Sau d6 este tinh khiét dugc hoa tan trong diclometan/TFA (1:1,
10ml) va khudy & nhiét do trong phong qua dém. Sau khi loc, ¢6 hén hop va
hoa tan cdn thu dugc trong diclometan va nap 1én cdt va rua giai bing 5%

metanol trong diclometan dé tao ra hop chét néu & d& muc nay. 'H NMR (300
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MHz, dimetylsulfoxit-d¢) & Oppm 12,86 (s, 1H), 8,56 (d, 1H), 8,03 (d, 1H), 7,79
(d, 1H), 7,63 (d, 1H), 7,57 (d, 1H), 7,40 (m, 6 H), 7,09 (d, 1H), 5,03 (s, 3H),
3,96 (t, 2H), 3,04 (t, 2H), 2,34 (s, 3H), 2,07 (m, 4H), 1,97 (m, 6 H), 1,60 (m, 6
H).

ViDU 71

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-xyano-2-metyl-1-(2-oxatrixyclo[3.3.1.1%>7]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic

VIDU 71A

5-metyl-1-(2-oxa-trixyclo[3.3.1.137]dec-1-ylmetyl)- 1 H-pyrol-2-carbonitril

Hop chét néu & d& muc nay duoc didu ché biang cach thay thé 1-
hydroxymetyl-2-oxadamantan cho 1-adamantanmetanol va 2-xyano-5-
metylpyrol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol trong vi du 2A.

ViDU 71B
4-bromo-5-metyl-1-(2-oxa-trixyclo[3.3.1.1%>7]dec-1-ylmetyl)-1H-pyrol-2-
carbonitril

Hop chéit néu & d& muyc ndy duoc didu ché bang cach thay thé hop chat
cua vi du 71A cho hop chét cta vi du 3B trong vi du 3C.
ViDU 71C
metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-
3-bromopicolinat

Hop chét néu & dé muc ndy dugc diéu ché bing cach thay thé metyl 3-
bromo-6-flopicolinat cho hop chét ctia vi du 1D trong vi du 1E.
VIiDU 71D
metyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-
3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)picolinat
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Bd sung 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (0,416ml) vao dung dich
chta  hop chdt cta vi du  71C  (500mg),  [L,1-
bis(diphenylphosphino)feroxen]diclopaladi(Il)  diclometan  (46,8mg) va
trietylamin (0,399ml) trong axetonitril (7ml) va tetrahydrofuran (3,5ml). Gia
nhiét hén hop ndy & 100°C trong 16 phan ng vi séng Biotage Initiator trong 30
pht, 1am ngudi, pha lodng bing etyl axetat, va rira bang nudc mudi. Lép hitu co
duge ¢b. Tinh ché cin thu duoc bing cach sic ky nhanh, rra giai bang 0 - 17%

etyl axetat trong diclometan dé tao ra hop chit néu & dé muc nay.
VIDU 71E

Este metyl 6-[8-(Benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl1]-3-[5-xyano-2-metyl-1-(2-oxa-trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrol-3-
yl]-pyridin-2-carboxylat

Hop chét néu & dé muyc nay duoc diéu ché bang céach thay thé hop chit
ctia vi du 71D cho hop chét cta vi du 4B va hop chit cta 71B cho hop chét cta
vi du 20A trong vi du 20B.

Vi DU 71F
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[5-xyano-2-metyl-1-(2-oxatrixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic

Hop chéit néu & d& muc nay dugc diéu ché bang céch thay thé hop chét
ctia vi du 71E cho hop chit cia vi du 72C trong vi du 72D. 'H NMR (500 MHz,
dimetylsulfoxit-d ¢) & Oppm 12,86 (s, 2H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d,
1H), 7,42 - 7,50 (m, 3H), 7,33 - 7,39 (m, 2H), 6,95 (d, 1H), 6,78 (s, 1H), 4,96 (s,
2H), 3,97 (s, 1H), 3,85 - 3,92 (m, 4H), 3,01 (t, 2H), 2,12 (s, 5 H), 1,69 - 1,85 (m,
4H), 1,52 - 1,65 (m, 6 H).

VviDU 72

-179-



20603

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{5-xyano-2-metyl-1-[(3-metyl-2-oxatrixyclo[3.3.1.1*7]dec-1-yl)metyl]-1H-
pyrol-3-yl}pyridin-2-carboxylic
ViDU 72A
5-metyl-1-(3-metyl-2-oxa-trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrol-2-
carbonitril

Hop chét néu & d& muc nay duoc didu ché bang cach thay thé 1-
hydroxymetyl-3-metyl-2-oxadamantan cho 1-adamantanmetanol va 2-xyano-5-
metylpyrol cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol trong vi du 2A.

ViDU 72B
4-bromo-5-metyl-1-(3-metyl-2-oxa-trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-
2-carbonitril

Hop chét néu ¢ d& muc nay dugc didu ché bang céach thay thé hop chét
cua vi du 72A cho hop chét cta vi du 3B trong vi du 3C.

ViDU 72C

Este metyl 6-[8-(benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-
yl]-3-[5-xyano-2-metyl-1-(3-metyl-2-oxa-trixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-
pyrol-3-yl]-pyridin-2-carboxylat

Hop chét néu ¢ d& muc nay dugc diéu ché bing céch thay thé hop chét
cua vi du 71D cho hop chét cta vi du 4B va hop chét cta vi du 72B cho hop
chét cta vi du 20A trong vi du 20B.

ViDU 72D

Axit 6-[8-(benzothiazol-2-ylcarbamoyl)-3,4-dihydro-1H-isoquinolin-2-y1]-3-[5-
xyano-2-metyl-1-(3-metyl-2-oxa-trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic

-180-



20603

Hop chét cia vi du 72C (80mg) trong tetrahydrofuran (8ml) va metanol
(3ml) duoc xir Iy bing dung dich NaOH 2N (3ml) qua dém. Cb hdn hop phan
mg va tinh ché cin thu dugc bing cach séc ky pha dao sir dung hé Gilson, rira
giai bang 40% - 100% axetonitril trong dung dich TFA 0,1% d& tao ra hop chét
néu & d& muc nay. 'H NMR (500 MHz, dimetylsulfoxit-d ¢) § Cppm 12,86 (s,
1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,42 - 7,49 (m, 3H), 7,36 (q, 2H),
6,95 (d, 1H), 6,77 (s, 1H), 4,96 (s, 2H), 3,87 - 3,91 (m, 4H), 3,01 (t, 2H), 2,11 -
2,17 (m, 5 H), 1,63 - 1,74 (m, 2H), 1,56 (d, 2H), 1,38 - 1,51 (m, 6 H), 1,00 (s,
3H).

viDU 73

Axit 6-[8-(imidazol[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]pyridin-2-
carboxylic

VIDU 73A

imidazo[1,2-a]pyrazin-2-amin

Hoa tan 2,2,2-triflo-N-(imidazo[1,2-a]pyrazin-2-yl)axetamit (duoc diéu
ché nhu duoc md ta trong cong bd don qubc té s6 WO2004/058266A1, 520mg)
trong dung dich NH; 7N trong metanol (4,0ml), va gia nhiét & 68°C trong éng
kin trong 6 gid. Sau d6 1am ngudi hdn hop phan tng va c6 dé tao ra hop chét
néu & d& muc nay.

Vi DU 73B

Este tert-butyl 6-[8-(imidazo[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylat

Hop chit néu & dé& muc nay duogc didu ché bang cach thay thé hop chat
cua vi du 73A cho thiazolo[4,5-b]pyridin-2-amin trong vi du 30D, véi khéc biét
& chd st dung dung moi rira giai 13 hdn hop CH,Cly/etyl axetat 1/1, sau d6 1a
100% etyl axetat.
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Vi DU 73C

Axit 6-[8-(imidazo[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-pyrazol-4-yl|pyridin-2-

carboxylic

Hoa tan hop chét cta vi du 73B (85mg) trong diclometan (1,5ml) va axit
trifloaxetic (1,5ml). Sau khi khudy & nhiét d6 trong phong qua dém, co6 hdn hop
phan Umng, sau d6 hoa tan trong CH,Cl, (10ml) va rira bang nude (5 x 15ml).
Lép hitu co duge lam khd bﬁng Na,SOy4. Sau khi loc va co, nghién can thu duoc
bang CH;CN (10ml) dé tao ra hop chét néu & dé muc nay. "H NMR (500 MHz,
dimetylsulfoxit-de) 6 ppm 11,49 (br s, 1H), 8,93 (s, 1H), 8,64 (dd, 1H), 8,55 (s,
1H), 7,92 (d, 1H), 7,51 (m, 2H), 7,37 (d, 1H), 7,33 (t, 1H), 7,27 (s, 1H), 6,90 (d,
1H), 4,92 (s, 2H), 3,88 (t, 2H), 3,70 (s, 2H), 3,02 (t, 2H), 2,10 (s, 3H), 1,92 (br s,
3H), 1,64 (br d, 3H), 1,54 (br m, 9H).

Vi DU 74
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.1*7]dec-1-ylsulfanyl)-3,4'-bipyridin-2-carboxylic
Vi DU 74A
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-2'-flo-3'-metyl-3,4'-bipyridin-2-carboxylat
Hop chét néu ¢ d& muc niy duoc diéu ché bing cach thay thé 2-flo-4-
iodo-3-metylpyridin cho hop chét ctia vi du 20A trong vi du 20B.
ViDU 74B
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yD)-2'-(trixyclo[3.3.1.1%37]dec-1-an-3-ylthio)-3'-metyl-3,4'-bipyridin-2-carboxylat
B sung 1-admantanthiol (111mg) va Cs,CO; (215mg) vao dung dich
chtra hop chét ctia vi du 74A (130mg) trong N,N-dimetylaxetamit (4ml). Khudy
hdn hop nay & 120°C trong didu kién vi séng (Biotage) trong 2 gid. Pha lofng

hdn hop bang etyl axetat (200ml) va ria bang nudc va nudec mubi va 1lam kho
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bang NaySO4. Sau khi loc va bay hoi dung méi, nap san phim tho 1én cot va ria
giai bang 20% etyl axetat trong diclometan dé tao ra hop chat néu & d& muc nay.
Vi DU 74C
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.137]dec-1-ylsulfanyl)-3,4'-bipyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing céch thay thé hop chét
cua vi du 74B cho hop chét coa vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d ¢) &6 Oppm 12,85 (s, 1H), 8,25 (d, 1H), 8,03 (d, 1H), 7,79 (d,
1H), 7,62 (d, 1H), 7,43 (m, 5 H), 7,03 (d, 1H), 6,83 (d, 1H), 5,00 (s, 2H), 3,93 (t,
2H), 3,03 (t, 2H), 2,26 (m, 5 H), 2,01 (m, 3H), 1,95 (s, 3H), 1,71 (m, 6 H).
VIiDU 75
2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-(trixyclo[3.3.1.1>"]dec-1-
ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl1}-N-([ 1,3 Jthiazolo[5,4-b]pyridin-2-yl)-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chit
cta vi du 24B cho hop chét ctia vi du 3F trong vi du 17, voi khéc biét & chd tinh
ché bing cach sic ky trén silicagel, st dung hon hop hexan/etyl axetat/axit
axetic 70/30/1. "H NMR (400 MHz, dimetylsulfoxit-de) & ppm 11,82 (br s, 1H),
8,52 (dd, 1H), 8,15 (dd, 1H), 7,63 (d, 1H), 7,52 (m, 2H), 7,38 (t, 1H), 7,33 (4,
1H), 7,27 (s, 1H), 7,02 (d, 1H), 4,97 (s, 2H), 3,93 (t, 2H), 3,70 (s, 2H), 3,12 (s,
3H), 3,03 (t, 2H), 2,11 (s, 3H), 1,92 (br s, 3H), 1,64 (br d, 3H), 1,54 (br m, 9H).
VviDU 76
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylamino)-3,4'-bipyridin-2-carboxylic
Vi DU 76A

4-iodo-3-metyl-N-(trixyclo[3.3.1.137]dec-1-yl)pyridin-2-amin

-183-



20603

Hop chét néu & & muc nay dugc didu ché bang cach thay thé adamantine-
1-amin cho xyclooctanamin trong vi du 61A.
Vi DU 76B
Este tert-butyl 2'-(adamantan-1-ylamino)-6-[ 8-(benzothiazol-2-ylcarbamoyl)-
3,4-dihydro-1H-isoquinolin-2-yl]-3'-metyl-[ 3,4'|bipyridinyl-2-carboxylat

Hop chéit néu & d&& muc nay dugc diéu ché biang cach thay thé hop chét
ctia vi du 76A cho hop chit cta vi du 20A trong vi du 20B.
VIDU 76C
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3'-metyl-2'-(trixyclo[3.3.1.1*7]dec-1-ylamino)-3,4'-bipyridin-2-carboxylic

Hop chét ctia vi du 76B (100mg) trong tetrahydrofuran (8ml) va metanol
(5ml) dugc xir Iy bang dung dich NaOH 2N (5ml) & 50°C trong 5 ngay, lam
ngudi, va axit hoa dén d6 pH bang 1. C6 hdn hop phéan tmg va tinh ché cin thu
duoc bing cach sic ky pha déo sir dung hé Gilson, rira giai bing 30% -70%
axetonitril trong 0,1% TFA/nuéc dé tao ra hop chit néu & dé muc nay. 'H NMR
(500 MHz, dimetylsulfoxit-d ¢) & Oppm 12,87 (s, 2H), 8,03 (d, 1H), 7,83 (d,
1H), 7,79 (d, 1H), 7,64 (d, 1H), 7,44 - 7,52 (m, 3H), 7,33 - 7,40 (m, 2H), 7,07
(d, 1H), 6,63 (s, 1H), 5,03 (s, 2H), 3,95 (s, 2H), 3,03 (t, 2H), 1,93 (s, 3H), 1,71 -
1,81 (m, 3H), 1,63 - 1,70 (m, 3H).
viDU 77
Axit 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic
ViDU 77A
Este tert-butyl 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-
dihydroisoquinolin-2(1H)-yl1]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-
1H-pyrazol-4-yl]pyridin-2-carboxylat
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Hop chit néu ¢ d& muc ndy duoc didu ché bing cach thay thé
imidazo[1,2-b]pyridazin-2-amin cho thiazolo[4,5-b]pyridin-2-amin trong vi du
30D, véi khéc biét & chd dung méi rira giai duoc dung 13 45-60% etyl axetat
trong CHCls.

ViDU 77B

Axit 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.13>7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic

Hop chét néu & dé muyc nay duge didu ché bing cach thay thé hop chét
ctia vi du 77A cho hop chét cta vi du 1F trong vi du 1G. 'H NMR (400 MHz,
dimetylsulfoxit-d¢) 6 ppm 11,41 (br s, 1H), 8,50 (dd, 1H), 8,49 (s, 1H), 8,02 (d,
1H), 7,49 (m, 2H), 7,37 (d, 1H),7,33 (t, 1H), 7,27 (s, 1H), 7,25 (dd, 1H), 6,92
(d, 1H), 4,92 (s, 2H), 3,88 (t, 2H), 3,71 (s, 2H), 3,00 (t, 2H), 2,10 (s, 3H), 1,93
(brs, 3H), 1,64 (br d, 3H), 1,54 (br m, 9H).

ViDU 78

Axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[8-
([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

VIDU 78A

Este tert-butyl 3-[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]-6-[8-([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]pyridin-2-carboxylat

Hop chit néu & dé& muc ndy dwoc diéu ché bang cach thay thé
thiazolo[5,4-c]pyridin-2-amin cho thiazolo[4,5-b]pyridin-2-amin trong vi du
30D.

VIiDU 78B
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Axit  3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc didu ché bang cach thay thé hop chét
cua vi du 78A cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-dg) 6 ppm 13,77 — 13,39 (s, 1H), 12,75 (s, 1H), 9,46 (s, 1H),
8,70 (d, 1H), 8,03 (d, 1H), 7,71 — 7,64 (m, 1H), 7,55 — 7,45 (m, 2H), 7,40 (t,
1H), 7,26 (s, 1H), 6,97 (d, 1H), 4,98 (s, 2H), 3,89 (m, 2H), 3,70 (s, 2H), 3,02 (t,
2H), 2,10 (s, 3H), 1,92 (s, 3H), 1,60 (m, 12H).

viDU 79

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[(5-metoxyspiro[2,5]oct-5-yl)metyl]-5-metyl-1H-pyrazol-4-yl } pyridin-2-

carboxylic
VI DU 79A
spiro[2,5]octan-5-on

Hoa tan 3-etoxyxyclohex-2-enon (25g) trong dietyl ete (500ml), va bd
sung tetraisopropoxytitan (55ml) vao, sau d6 bd sung etyl magie bromua (dung
dich néng d6 3,0M trong dietyl ete, 180ml) véao trong 30 phut. Khudy phan tng
ndy & nhiét d6 trong phong thém hai gid, va chdm dat phan tmg bang céch cin
than bd sung nudc (250ml). Loc hdn hop qua chét trg loc diatomit, va rira bing
dietyl ete. Chuyén dich loc vao ph&u tach, 16p nude duge l4y ra, va bd sung axit
p-toluensulfonic monohydrat (2g) vao 16p hitu co, hén hop ndy duogc khudy &
nhiét d6 trong phong trong hai ngay. Rtra hdn hop phan tng bing dung dich
NaHCO; bio hoa va nudec mubdi, sau d6 1am khod béng Na,SO4. Loc hdn hop, va
b va séc ky trén silicagel bang cach sir dung 93/7 hexan/etyl axetat thu dugc

hop chét néu & d& muc nay.
Vi DU 79B

5-((5-metyl-1H-pyrazol-1-yl)metyl)spiro[2,5]octan-5-o0l
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Lam lanh tetrahydrofuran (50ml) dén -76°C, b6 sung n-butyllithi (dung
dich 2,5M trong tetrahydrofuran, 7,0ml) vao, va lam lanh dung dich dén -76°C.
B6 sung timg giot 1,5-dimetyl-1H-pyrazol (1,5g) vao, va khudy phan tmg nay
trong 75 phtt. B sung timg giot hop chét cua vi du 79A (2,15g) vao, va khudy
hdn hop nay trong 15-20 phat. Lam 4m hdn hop phan Gmg dén nhiét do trong
phong, va phan bd gitra dung dich NH,Cl bio hoa va etyl axetat. Lép hiru co
dugce ria bing nuéc mudi, 1am khé bing NaySOs, loc, va cd. Sic ky trén
silicagel bang cach st dung 4/1 hexan/etyl axetat thu dwoc hop chit néu & dé

muc nay.
Vi DU 79C
1-((5-metoxyspiro[2,5]octan-5-yl)metyl)-5-metyl-1H-pyrazol

Hoa tan hop chét caa vi du 79B (1g) trong N,N-dimetylformamit (15ml),
sau d6 bd sung iodometan (0,85ml) va 95% natri hydrua (340mg) vao. Khudy
phan Umg nay & nhiét do trong phong trong 2,5 gid, sau do pha lodng béng nude
va chiét bing etyl axetat. Lép hiru co duoc rira bing nudc mudi va lam kho
béng natri sulfat. Loc va ¢ thu dugc hop chit néu & d& muc nay.

VIiDU 79D
4-bromo-1-((5-metoxyspiro[2,5]octan-5-yl)metyl)-5-metyl-1H-pyrazol

Hoa tan hop chit cia vi du 79C (1,1g) trong N,N-dimetylformamit
(12ml), va bd sung N-bromosucxinimit (840mg) vao do. Khudy hdn hop phan
Uing & nhiét do trong phong trong 2,5 gid, va pha lodng béng nudc va chiét bing
etyl axetat. Lép hiru co duoc rira bing dung dich Na,SO; 20% va nuée mudi.
Lé6p hitu co duoc 1am kho bang Na,SOq, loc va c¢b dé tao ra hop chét néu & dé

muc nay.
Vi DU 79E

1-((5-metoxyspiro[2,5]octan-5-yl)metyl)-5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol
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Hop chit néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 79D cho hop chét ctia vi du 3C trong vi du 3D.

VI DU 79F

Este tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl1]-3-{1-[(5-metoxyspiro[2,5]oct-5-y])metyl]-5-metyl-1H-pyrazol-4-
yl}pyridin-2-carboxylat

Hop chéit néu & d& muyc nay duoc didu ché bang cach thay thé hop chét
ctia vi du 79E cho hop chét ctia vi du 3D va hop chit ctia vi du 1E cho hop chit
cta vi du 14C trong vi du 14D.

VI DU 79G

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-{1-[(5-metoxyspiro[2,5]oct-5-yl)metyl]-5-metyl-1H-pyrazol-4-yl } pyridin-2-

carboxylic

Hoa tan hop chét ctia vi du 79F (40mg) trong tetrahydrofuran (0,2ml) va
metanol (0,3ml). B4 sung dung dich LiOH 1N (0,35ml) vao hdn hop nay, va
khudy hdn hop phan Gng & 60°C qua dém. Sau khi 1am ngudi dén nhiét do trong
phong, pha lodng hdn hop nidy bang nudc (Sml), bb sung dung dich HCI 2N
(0,18ml) vao, va chiét dung dich niy bang etyl axetat va cb. Tinh ché can thu
dugc bing HPLC diéu ché st dung hé Gilson rira giai bang 20-80% axetonitril
trong 0,1% nude. Thu gom céc phan doan mong mubn va 1am khé lanh & thu
dugce hop chét ndu & d@ muc nay. 'H NMR (500 MHz, dimetylsulfoxit-ds) &
ppm 12,85 (v br s, 1H), 8,04 (d, 1H), 7,79 (d, 1H), 7,62 (d, 1H), 7,48 (m, 2H),
7,43 (d, 1H), 7,36 (m, 2H), 7,28 (s, 1H), 6,95 (d, 1H), 4,96 (s, 2H), 4,19 (d, 1H),
4,09 (d, 1H), 3,89 (t, 2H), 3,09 (s, 3H), 3,01 (t, 2H), 2,12 (s, 3H), 1,58 (br m,
3H), 1,43 (br m, 3H), 1,20 (br m, 2H), 0,31 (br m, 2H), 0,23 (br m, 2H).

VI DU 80
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy } trixyclo[3.3.1.1>7]dec-1-ylmetyl } -
5-metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic
VIDU 80A
1-[(3-{2-[2-(2-metoxyetoxy)etoxy]etoxy }trixyclo[3.3.1.1%7]dec-1-yl)metyl]- 1 H-
pyrazol

Hop chét néu & d& muc nay duoc diéu ché bing cach thay thé hop chét
ctia vi du 26A cho hop chit cta vi du 7A va 2-(2-(2-metoxyetoxy)etoxy)etanol

cho metanol trong vi du 7B.
ViDU 80B
1-1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy } trixyclo[3.3.1.1%>7]dec-1-yl|metyl }-
5-metyl-1H-pyrazol

Hop chit néu ¢ d& muc nay dugce diéu ché bang cach thay thé hop chét
cta vi du 80A cho hop chét cta vi du 3A trong vi du 3B.
VIDU 80C

1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy }trixyclo[3.3.1.1>"]dec-1-
yl]metyl }-4-bromo-5-metyl-1H-pyrazol

Hop chét néu & d& muc ndy dugc diéu ché bang céch thay thé hop chét
ctia vi du 80B cho hop chit ctia vi du 3B trong vi du 3C, v&i su thay dbi 1a hop
chét néu & d& muc nay duogc tinh ché bang HPLC pha dao trén hé Gilson, rira
giai bang gradien 20% dén 100% axetonitril trong nuéc chira 0,1% thé tich/thé

tich axit trifloaxetic.
Vi DU 80D

tert-butyl 6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy } trixyclo[3.3.1.1>"]dec-1-
yl]metyl }-5-metyl-1H-pyrazol-4-yl)picolinat

-189-



20603

Hop chét néu & d& muc ndy duoc didu ché bang cach thay thé hop chét
ctia vi du 80C cho hop chét ctia vi du 4A trong vi du 4C.

VI DU 80E

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy }trixyclo[3.3.1.1>7]dec-1-ylmetyl} -
5-metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay duoc didu ché bing cach thay thé hop chat
ctia vi du 80D cho hop chét cia vi du 2B trong vi du 2C. "H NMR (300 MHz,
dimetylsulfoxit-d ¢) § ppm 12,84 (bs, 1H), 8,03 (d, 1H), 7,79 (d, 1H), 7,61 (d,
1H), 7,41 (m, SH), 7,27 (s, 1H), 6,94 (d, 1H), 4,95 (s, 2H), 3,89 (t, 2H), 3,78 (s,
1H), 3,49 (m, 6H), 3,43 (m, 6H), 3,22 (s, 3H), 3,02 (t, 2H), 2,11 (m, 5H), 1,53
(m, 12H).

ViDU 81

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.1>7]dec-1-ylJmetyl }-1H-pyrazol-
4-yl)pyridin-2-carboxylic

VviDU 81A
3-(1H-pyrazol-1-ylmetyl)trixyclo[3.3.1.1%7]decan-1-thiol

Gia nhiét dung dich chira hop chét cua vi du 26A (2,0g) va thioure (2,0g)
trong hdn hop dung méi axit axetic (20ml) va dung dich HBr 48% (10ml) dén
100°C trong 24 gid. C6 hdn hop phan Gmg dén kho, va hoa tan cin thu duoc
trong 20% thé tich/thé tich etanol trong nuéc (100ml). BS sung natri hydroxit
ran (10g) vao d6, va khudy hdn hop nay qua dém. Axit héa dung dich dén d6 pH
bang 1 bang dung dich HCI dic, va pha lodng bing etyl axetat (100ml). Tach
céc 16p, va chiét 16p nude bing etyl axetat (2 x 100ml). Rura céc 16p hitu co
gom lai b%mg nudc, lam kho bz“mg Na,SO4, loc, va ¢6. Tinh ché cin thu duge
bang céch sic ky silicagel, rira giai bing gradien 10-50% etyl axetat trong

hexan, dé thu dugc hop chit néu & dé muc nay.
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VIiDU 81B
1-{[3-(metylsulfanyl)trixyclo[3.3.1.1>7]dec-1-yl|metyl } -1 H-pyrazol

B& sung natri metoxit (4mL, 0,5M trong metanol) vao dung dich chua
hop chét cia vi du 81A (300mg) trong metanol (2ml). BS sung iodometan
(0,5ml) vao, va gia nhiét phan ng d& hdi luu trong 3 gid. Lam lanh phan tGng
ndy dén nhiét do trong phong va ¢d dén kho. Tinh ché can thu duge béng HPLC
pha dao, rira giai bing gradien 30% dén 100% axetonitril trong nudc chira 0,1%

thé tich/thé tich axit trifloaxetic, dé thu duoc hop chit néu ¢ dé& muc nay.
vipusic
5-metyl-1-{[3-(metylsulfanyl)trixyclo[3.3.1.1*7]dec-1-ylJmetyl } -1 H-pyrazol

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cua vi du 81B cho hop chét cta vi du 3A trong vi du 3B.

VIiDU 81D

4-bromo-5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.13"]dec-1-yl]metyl }-1 H-
pyrazol

B6 sung N-bromosucxinimit (150mg) vao dung dich chira hop chét cua vi
du 81C (98mg) trong nuéc (2ml), va gia nhiét hon hop phan tng dé hdi luu
trong 3 gio. B sung thém N-bromosucxinimit (50mg) vao, va gia nhiét hdn hop
phan tng dé hoi luu trong 24 gid. Lam ngudi hdn hop phan tng ndy dén nhiét
d6 trong phong va pha lodng bang metylen clorua. Téch cac 1op, va chibt 16p
nudc bing metylen clorua (hai 14n). Rira cac 16p hitu co gom lai bang nudce, lam
kho béng Na,SOq, loc, va ¢6. Tinh ché can thu duoc béng céch séc ky nhanh,
rira giai bang gradient 0 - 50% etyl axetat trong hexan, dé tao ra hop chét néu &
dé muc nay.

VIDU 81E
tert-butyl  6-(8-(benzo[d]thiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1)-3-(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.137]dec-1-yl]metyl }-1H-

pyrazol-4-yl)picolinat
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Hop chét néu & d&& muc ndy dugc didu ché bing céach thay thé hop chit
cua vi du 81D cho hop chét cta vi du 4A trong vi du 4C.
VIDU 81F
Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

3-(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.1%"]dec-1-ylJmetyl } -1 H-pyrazol-
4-yl)pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
ctia vi du 81E cho hop chit ctia vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d ¢) &6 Oppm 12,85 (bs, 1H), 8,04 (d, 5, 1H), 7,79 (d, 1H), 7,61
(d, 1H), 7,48 (m, 3H), 7,36 (d, 2H), 7,30 (s, 1H), 6,95 (d, 1H), 4,95 (s, 2H), 3,89
(t, 2H), 3,80 (s, 2H), 3,02 (d, 2H), 2,19 (m, 11H), 1,57 (m, 6H).

ViDU 82

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3,5-dimetyl-7-[2-(metylamino)etoxy]trixyclo[3.3.1.1*7]dec-1-yl }metyl)-
5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic

VI DU 82A
2-{[3,5-dimetyl-7-(1H-pyrazol-1-ylmetyl)trixyclo[3.3.1.1%"]dec-1-yl]oxy } etanol

B4 sung trietylamin (3ml) vao dung dich chtta hop chit cta vi du 38C
(4,5g) trong etan-1,2-diol (12ml) trong khi nito. Hon hop nay duoc gia nhiét dén
150°C trong diéu kién vi séng (Biotage) trong 45 phat. Rét hdn hop ndy vao
nude (100ml) va chiét bang etyl axetat (3 x 200ml). Rura cac 16p hitu co gom lai
bz‘?mg nude va nude mudi, [am kho b.%ng Na,SO4, loc va ¢d. Tinh ché cin thu
duoc bing cach sic ky silicagel, rira giai bing 20% etyl axetat trong hexan (1L)
sau d6 bang 5% metanol trong metylen clorua (1L), d& thu dugc hop chit néu &
dé muc nay.

Vi DU 82B
2-({3,5-dimetyl-7-[(5-metyl-1H-pyrazol-1-

yl)metyl]trixyclo[3.3.1.13"]dec-1-yl} oxy)etanol
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Bb sung dung dich n-BuLi (20mL, 2,5M trong hexan) vao dung dich lanh
(-78°C) chira hop chét ctia vi du 82A (3,69g) trong tetrahydrofuran (50ml) trong
khi nito. Khudy hdn hop nay & -78°C trong 1,5 gid. Bd sung iodometan (10ml)
vao bang 6ng tiém, va khudy hdn hop nay trong 3 gid nita. Sau d6 hén hop nay
duge chdm dat bing cach bd sung dung dich amoni clorua va chiét bang etyl
axetat (2 x 200ml). Rura céc 16p hitu co gom lai bing nude (60ml) va nude mudi
(60ml), 1am kho bang NaySOy, loc va ¢b. Tinh ché cin thu dugc bang cach sic
ky cot silicagel, rira giai bang 5% metanol trong metylen clorua, dé thu duoc
hop chit néu & d& muc nay.

ViDU 82C

1-({3,5-dimetyl-7-[2-(hydroxy)etoxy]trixyclo[3.3.1.1*"]dec-1-yl }metyl)-
4-iodo-5-metyl-1H-pyrazol

Hop chét néu & dé muyc nay duoc didu ché bang cach thay thé hop chét
cua vi du 82B cho hop chét cua vi du 16D trong vi du 16E.

ViDU 82D

2-({3-[(4-iodo-5-metyl-1H-pyrazol-1-yl)metyl]-5,7-
dimetyltrixyclo[3.3.1.13"]dec-1-yl} oxy)etyl metansulfonat

Bé sung trietylamin (1,42g) sau d6 1a metansulfonyl clorua (0,542g) vao
dung dich lanh (0°C) chtra hop chét ctia vi du 82C (2,1g) trong metylen clorua
(30ml). Khudy hdn hop nay & nhiét d6 trong phong trong 1,5 gid va sau d6 pha
lodng béng etyl axetat (300ml). Tach céc 16p, va 16p hitu co dugc rira béng
nude (60ml) va nude mudi (60ml), 1am kho bang Na,SOq, loc va ¢b dé thu dugc
hop chéit néu & d& muc nay, hop chit nay dugc sir dung trong budce tiép theo ma
khong can phai tinh ché thém.
VIDU 82E

1-({3,5-dimetyl-7-[2-(metylamino)etoxy]trixyclo[3.3.1.1*7]dec-1-
yl}metyl)-4-iodo-5-metyl-1H-pyrazol
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Dung dich chtra hop chét ctia vi du 82D (2,5g) trong dung dich metylamin
2M trong metanol (15ml) dwoc gia nhiét dén 100°C trong 20 phut trong diéu
kién vi song (Biotage). C6 hdn hop phan tmg, va pha lodng cin thu dugc bang
etyl axetat (400ml). Lé&p hitu co duge rira bing dung dich NaHCO; bdo hoa
(60ml), nude (60ml) va nuée mudi (60ml). Lép hitu co duge 1am khd bing
Na,SOq, loc va c6 dé thu duoc hop chit néu & dé muc nay, hop chét nay dugc su

dung trong phan tng tiép theo ma khong cin phai tinh ché thém.
VI DU 82F

tert-butyl [2-({3-[(4-i0do-5-metyl-1H-pyrazol-1-yl)metyl]-5,7-
dimetyltrixyclo[3.3.1.1%7]dec-1-yl} oxy)etyl]metylcarbamat

B6 sung Boc,O (1,26g) va mot lugng c6 tinh xtGc tic cia 4-
dimetylaminopyridin vao dung dich chtta hop chit cta vi du 82E (2,2g) trong
tetrahydrofuran (30ml). Khudy hdn hop niy & nhiét do trong phong trong 1,5
gid va pha lodng béng etyl axetat (300ml). Rira dung dich nay bang dung dich
NaHCOs bdo hoa, nude (60ml) va nude mudi (60ml). Lép hitu co duoc 1am kho
br‘?mg Na,SO4, loc va ¢6. Tinh ché cin thu duge b@“mg céch sic ky silicagel, rtra
giai bang 20% etyl axetat trong metylen clorua, ¢ thu duoc hop chit néu & dé

muc nay.
Vi DU 82G

tert-butyl {2-[(3,5-dimetyl-7-{[5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-ylJmetyl }trixyclo[3.3.1.1%7]dec-1-
yDoxy]etyl } metylcarbamat

Hop chit néu & dé& muc nay dugc didu ché bing cach thay thé hop chét
cua vi du 82F cho hop chét cta vi du 59B trong vi du 59C.

Vi DU 82H

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
y1]-3-{1-[(3-{2-[(tert-butoxycarbonyl)(metyl)amino]etoxy }-5,7-
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dimetyltrixyclo[3.3.1.1%3"]dec-1-yl)metyl]-5-metyl-1H-pyrazol-4-yl } pyridin-2-

carboxylat

Dung dich chita dioxan va nudc véi ty 18 3:1 (40ml) duoc khir khi bang
nito trong 45 phat. BS sung vao dung dich ndy hop chét cta vi du 1E (01,5g),
hop chét cta vi du 82G (1,48g), kali phosphat (02,82g), san phim cong
tris(dibenzylidenaxeton)dipaladi(0) cloroform (0,121g) va 1,3,5,7-tetrametyl-6-
tetradecan-2,4,8-trioxa-6-phosphaadamantan (0,194g). Khir khi hdn hop nay va
gia nhiét dén 90°C trong nito qua dém. Lam ngudi hdn hop phan tng, pha lodng
béng etyl axetat (100ml), rira bang nudc (ba lan, mdi 1an 50ml) va nudc mubi
(50ml), 1am kho bing magie sulfat, loc va cb. Tinh ché cin thu dugc bing cach
sic ky silicagel, rira giai bang gradien 20% dén 40% etyl axetat trong metylen
clorua, dé thu dugc hop chit néu & dé muc nay.

VI DU 821

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({3,5-dimetyl-7-[2-(metylamino)etoxy]trixyclo[3.3.1.1%"]dec-1-yl }metyl)-
5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché biang cach thay thé hop chét
cua vi du 82H cho hop chét cua vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) 6 ppm 12,85 (s, 1H), 8,21 (s, 1H), 8,03 (d, 1H), 7,79 (d, 1H),
7,62 (d, 1H), 7,43 (m, 4H), 6,96 (d, 1H), 4,96 (s, 2H), 3,89 (m, 6H), 3,54 (m,
2H), 3,01 (t, 4 H), 2,55 (t, 3H), 2,10 (s, 3H), 1,42 (s, 2H), 1,31 (m, 4 H), 1,08
(m, 6 H), 0,87 (s, 6H).

Vi DU 83

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-metyl-1-{[3-(2-{2-[2-
(metylamino)etoxy]etoxy}etoxy)trixyclo[3.3.1.137]dec-1-yl]metyl } - I H-pyrazol-
4-yl)pyridin-2-carboxylic

ViDU 83A
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2-[2-(2-{[3-(1H-pyrazol-1-ylmetyl)trixyclo[3.3.1.1>7]dec-1-
yl]oxy}etoxy)etoxy]etanol

Hop chit néu & d& muc ndy duoc didu ché bing cach thay thé hop chét
clia vi du 26A cho hop chit ctia vi du 7A va 2,2'-(etan-1,2-diylbis(oxy))dietanol
cho metanol trong vi du 7B, véi khac biét & chd hop chit néu & d& muc nay
dugc tinh ché bing HPLC pha déo trén hé Gilson, rira giai bang gradien 20%

dén 100% axetonitril trong nudc chita 0,1% thé tich/thé tich axit trifloaxetic.
VIDU 83B

2-{2-[2-({3-[(5-metyl-1 H-pyrazol-1-yl)metyl]trixyclo[3.3.1.13>7]dec-1-
yl}oxy)etoxy]etoxy }etanol

B6 sung dung dich n-BuLi (5mL, 2,5M trong hexan) vao dung dich lanh
(-78°C) chtra hop chét cua vi du 83A (1,0g) trong tetrahydrofuran (10ml).
Khudy hén hop phan tmg trong 90 phat, va bd sung iodometan (1ml) vao.
Khudy hdn hop phan ting & -78°C trong 90 phat va chdm dat bang cach bd sung
1 giot axit trifloaxetic. Lam 4m hén hop phan tng dén nhiét d6 trong phong va
¢ dén kho. Can thu duoc dugc sir dung trong budc tiép theo ma khong can phai

tinh ché thém.
Vi DU 83C

2-{2-[2-({3-[(4-i0odo-5-metyl-1 H-pyrazol-1-yl)metyl]trixyclo[3.3.1.137]dec-1-
yl}oxy)etoxy]etoxy }etanol

B6 sung N-iodoosucxinimit (0,35g) vao dung dich & nhiét d6 méi truong
chtra hop chét cta vi du 83B (0,54g) trong N,N-dimetylformamit (5ml). Khudy
hdn hop phéan tng trong 2 gid, va tinh ché dung dich phéan tmg tho bang HPLC
pha d4o trén hé Gilson, rira giai bing gradient 20% dén 100% axetonitril trong
nuée chira 0,1% thé tich/thé tich axit trifloaxetic d& thu dwoc hop chét néu & dé

muyc nay.

Vi DU 83D
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2-{2-[2-({3-[(4-iodo-5-metyl-1 H-pyrazol-1-yl)metyl]trixyclo[3.3.1.13"]dec-1-
yl}oxy)etoxy]etoxy }-N-metyletanamin

B6 sung metansulfonyl clorua (0,07ml) vao dung dich lanh (0°C) chta
hop chét ctia vi du 83C (0,445g) va trietylamin (0,5ml) trong tetrahydrofuran
(10ml). Khuéy hén hop nay trong 3 gid va chuyén vao binh phan tmg vi song
dung tich 20mL. BS sung metanamin (4mL, 2M trong metanol) vao, va hdn hop
nay dugc gia nhiét dén 100°C trong 20 phut trong didu kién vi song (Biotage).
C6 hdn hop phan tmg dén kho, va tinh ché cin thu duge bing cach sic ky pha
dao (hé Analogix, cot C18 SF40-300g), rira giai bang gradien 40-100%
axetonitril trong nudc chira 0,1% thé tich/thé tich axit trifloaxetic dé thu dugc
hop chit néu & dé muc nay.

VIDU 83E
tert-butyl (2-{2-[2-({3-[(4-iodo-5-metyl-1H-pyrazol-1-
yDmetyl]trixyclo[3.3.1.1*7]dec-1-yl} oxy)etoxy]etoxy} etyl )metylcarbamat

Hop chit néu & d& muc ndy duoc didu ché bing cach thay thé hop chét
ctia vi du 83D cho hop chét ctia vi du 82E trong vi du 82F.

VI DU 83F

tert-butyl metyl[2-(2-{2-[(3-{[5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol-1-yl]metyl}trixyclo[3.3.1.1>7]dec-1-

yl)oxy]etoxy } etoxy)etyl|carbamat

Hop chét néu & d& muc nay dugc didu ché bang cach thay thé hop chét
cua vi du 83E cho hop chét cta vi du 59B trong vi du 59C.
VI DU 83G

tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-

yl]-3-[5-metyl-1-({3-[(2,2,5-trimetyl-4-0x0-3,8,1 1 -trioxa-5-azatridecan-13-

yDoxy]trixyclo[3.3.1.1%7]dec-1-yl }metyl)-1 H-pyrazol-4-yl]pyridin-2-carboxylat
Hop chét néu & dé muc nay dugc didu ché bang cach thay thé hop chét

cua vi du 83F cho hop chét cta vi du 4A trong vi du 4C.
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Vi DU 83H

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(5-metyl-1-{[(3-(2-{2-[2-

(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.1%7]dec-1-yl]metyl }-1H-pyrazol-
4-yl)pyridin-2-carboxylic

Hop chit néu & d& muc nay dugc didu ché bing céch thay thé hop chét
ctia vi du 83G cho hop chit cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-d ¢) 6 ppm 12,86 (bs, 1H), 8,37 (s, 1H), 8,04 (d, 1H), 7,79 (d,
1H), 7,62 (d, 1H), 7,47 (m, 2H), 7,36 (m, 2H), 7,28 (s, 1H), 6,95 (d, 1H), 4,96
(s, 1H), 3,88 (dd, 2H), 3,56 (m, 4H), 3,46 (m, 3H), 3,06 (m, 4H), 2,55 (m, 3H),
2,09 (m, 5H), 1,48 (m, 12H).

ViDU 84

Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({8-[(benzyloxy)carbonyl]-8-azabixyclo[3,2,1]oct-3-yl } metyl)-1H-pyrazol-
4-yl]pyridin-2-carboxylic

VIDU 84A

benzyl 8-azaspiro[bixyclo[3,2,1]octan-3,2'-oxiran]-8-carboxylat

Nap vao binh ddy tron, 3 ¢, dung tich 500mL dugc trang bi canh khudy
tlr, nhiét ké, va bo ngung tu tetrahydrofuran (163ml), kali fert-butoxit (6,6g, do
tinh khiét 95%) va trimetylsulfoxoni iodua (13,0g). Hon hop ndy dugc gia nhiét
dé hdi luu va khudy trong 3 gid. BS sung benzyl 3-oxo-8-
azabixyclo[3,2,1]octan-8-carboxylat (10,0g) trong tetrahydrofuran (37ml) vao
d6. Hon hop phan tng duoc hoi luu trong 2 gid nita. Lam ngudi hdn hop nay
dén nhiét do trong phong va pha lodng bang toluen (100ml) va nudc. Tach 16p
nude va chiét bing toluen (2x 50ml). Rua céc 1ép hitu co gom lai béng nudc
(3x 40ml) va c6 trong chan khong dé tao ra hop chit néu & d& muc nay.

VIDU 84B
benzyl 3-formyl-8-azabixyclo[3,2,1]octan-8-carboxylat
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B& sung phirc chét bo triflorua dietyl ete (0,82ml) vao dung dich lanh
(0°C) chtra hop chét ctia vi du 84A (3,5g) trong tetrahydrofuran (40ml). Khudy
hdn hop nay & nhiét do 3-5°C trong 3 gid. B6 sung dung dich NaHCOs b3o hoa,
sau do 13 etyl axetat (200ml) vao d6. Tach 16p hitu co, rira bang nuée (hai 14n)
va c¢b dén khé. Bb sung toluen vao va c6 hdn hop trong chan khong dé thu dugc

hop chét néu & d& myc nay.
VI DU 84C
benzyl 3-(hydroxymetyl)-8-azabixyclo[3,2,1 Joctan-8-carboxylat

B6 sung NaBH, (0,5g) vao dung dich chira hop chét cta vi du 84B (3,4g)
trong tetrahydrofuran (40ml). Khudy hdn hop ndy qua dém. Bay hoi dung mdi
va cho can thu dugc vao etyl axetat (300ml) va nudc (50ml). Lép hitu co dugce
rira bang nudc va nude mudi, 1am khé biang Na,SOs, va loc. Bay hoi dung méi

dé thu duoc hop chét néu & dé muc nay dudi dang chét tho.
ViDU 84D

benzyl 3-((4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-
yl)metyl)-8-azabixyclo[3,2,1]octane-8-carboxylat

Hop chit néu & d& muc ndy duoc didu ché bing cach thay thé hop chat
cuia vi du 84C cho Il-adamantanmetanol va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol =~ cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol trong vi du 2A.
VI DU 84E
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-[1-({8-[(benzyloxy)carbonyl]-8-azabixyclo[3,2,1]oct-3-yl } metyl)-1H-pyrazol-
4-yl]pyridin-2-carboxylic

Hop chét néu ¢ d& muyc nay dugce didu ché bang cach thay thé hop chit
ctia vi du 84D cho hop chét cta vi du 1A trong vi du 1F, va sau dé thay thé san

phém thu dugc cho hop chét cta vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de¢) 6 ppm 12,85 (s, 1H), 8,04 (d, 1H), 7,49 (m, 16 H), 6,94 (d,
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1H), 5,06 (m, 2H), 4,94 (s, 2H), 3,89 (m, 3H), 3,00 (m, 2H), 1,84 (m, 3H), 1,59
(m, 2H), 1,29 (m, 6H).
VI DU 85
Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
6'-ox0-1'-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1',6'-dihydro-3,3'-bipyridin-2-
carboxylic
ViDU 85A
1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-5-bromopyridin-2(1H)-on

B6 sung 5-bromopyridin-2(1H)-on (700mg, 4,02mmol) vao huyén phi &
nhiét d6 moi truong chira NaH (185mg, 4,63mmol, huyén phi 60% trong dau
khoang) trong N,N-dimetylformamit (30ml). Khudy hdn hop phan tng trong 15
phit, va bd sung 1-(bromometyl)adamantan (968mg 4,22mmol) vao. Hon hop
ndy duoc gia nhiét dén 120°C qua dém, 1am ngudi dén nhiét d6 trong phong, va
chdm dut phan tmg bang cach bd sung nudc va ete. Tach céc 16p, va chiét 16p
nudc bang ete (hai 14n). Rira cac chét hitu co gom lai bing nudc mubi, 1am khd
béng Na,SOq, va loc. Sic ky trén silicagel, rira giai bing gradien 5 dén 30% etyl
axetat trong hexan, thu dugc hop chét néu & dé& muc nay.
ViDU 85B
tert-butyl 1'-(trixyclo[3.3.1.1%"]dec-1-ylmetyl)-6-(8-(benzo[d]thiazol-2-
ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl)-6'-oxo-1',6'-dihydro-[3,3'-
bipyridin]-2-carboxylat

Hop chét néu & d& muc nay duoc didu ché bing cach thay thé hop chét
cua vi du 85A vi du 4A trong vi du 4C.

Vi DU 85C

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
6'-ox0-1'-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1',6'-dihydro-3,3'-bipyridin-2-

carboxylic
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Hop chit néu ¢ d& muc ndy dugc didu ché bang céch thay thé hop chét
ctia vi du 85B cho hop chit ctia vi du 2B trong vi du 2C. 'H NMR (400 MHz,
dimetylsulfoxit-d ¢) 6 Oppm 12,85 (bs, 1H), 8,04 (d, 1H), 7,80 (d, 1H), 7,66-
7,54 (m, 3H), 7,50-7,31 (m, SH), 7,01 (d, 1H), 6,39 (d, 1H), 4,98 (s, 2H), 3,90 (1,
2H), 3,66 (s, 2H), 3,01 (¢, 2H), 1,92 (bs, 3H), 1,68-1,46 (m, 12H).

VIDU 86

Axit  6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyl-7-(2-{2-[2-

(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.137]dec-1-yl]metyl } -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic

VI DU 86A

1-{[3,5-dimetyl-7-(2-{2-[2-(hydroxy)etoxy]etoxy } etoxy)trixyclo[3.3.1.1%>7]dec-
1-yl]metyl}-1H-pyrazol

Hop chét néu ¢ dé muc nay dugc diéu ché bing céach thay thé hop chét
ctia vi du 38C cho hop chét ctia vi du 7A va 2,2'-(etan-1,2-diylbis(oxy))dietanol
cho metanol trong vi du 7B, vé6i khéc biét & chd hop chét néu & d& muc nay
duogc tinh ché bang HPLC pha dao trén hé Gilson, rira giai bing gradien 20%
dén 100% axetonitril trong nuéc chira 0,1% thé tich/thé tich axit trifloaxetic.
Vi DU 86B
1-{[3,5-dimetyl-7-(2-{2-[2-(hydroxy)etoxy]etoxy } etoxy)trixyclo[3.3.1.13"]dec-
1-ylJmetyl}-5-metyl-1H-pyrazol

Hop chit néu & d& myc ndy duoc didu ché bang cach thay thé hop chét
cua vi du 86A cho hop chét cta vi du 83A trong vi du 83B.
VIDU 86C

1-{[3,5-dimetyl-7-(2-{2-[2-(hydroxy)etoxy]etoxy } etoxy)trixyclo[3.3.1.1*7]dec-
1-yl]metyl}-4-iodo-5-metyl-1H-pyrazol
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Hop chit néu & dé muc niy duoc didu ché bing cach thay thé hop chét
cua vi du 86B cho hop chét cua vi du 83B trong vi du 83C.
ViDU 86D
1-{[3,5-dimetyl-7-(2-{2-[2-
(metylamino)etoxy]etoxy }etoxy)trixyclo[3.3.1.13"]dec-1-ylmetyl }-4-iodo-5-
metyl-1H-pyrazol

Hop chit néu & d& myc ndy dugc didu ché bang céch thay thé hop chét
ctia vi du 86C cho hop chét ctia vi du 83C trong vi du 83D.
VI DU 86E

tert-butyl (2-{2-[2-({3-[(4-i0do-5-metyl-1 H-pyrazol-1-yl)metyl]-5,7-
dimetyltrixyclo[3.3.1.137]dec-1-yl} oxy)etoxy]etoxy } etyl )metylcarbamat

Hop chét néu & dé muc nay dugc didu ché bang cach thay thé hop chat
cua vi du 86D cho hop chét cua vi du 82E trong vi du 82F.
VI DU 86F
tert-butyl [2-(2-{2-[(3,5-dimetyl-7-{[5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]metyl }trixyclo[3.3.1.1%7]dec-1-
yl)oxy]Jetoxy}etoxy)etyl |metylcarbamat

Hop chit néu ¢ d& muc nay duoc diéu ché bing céch thay thé hop chit
ctia vi du 86E cho hogp chét cua vi du 59B trong vi du 59C.
VI DU 86G
tert-butyl 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[1-({3,5-dimetyl-7-[(2,2,5-trimetyl-4-0x0-3,8,1 1 -trioxa-5-azatridecan-13-
yDoxy]trixyclo[3.3.1.137]dec-1-yl}metyl)-5-metyl-1 H-pyrazol-4-yl]pyridin-2-
carboxylat

Hop chit néu & d& muc nay dwoc didu ché bang cach thay thé hop chét
ctia vi du 86F cho hop chét ctia vi du 4A trong vi du 4C.
Vi DU 86H
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Axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
3-(1-{[3,5-dimetyl-7-(2-{2-[2-

(metylamino)etoxy]etoxy } etoxy)trixyclo[3.3.1.1%7]dec-1-ylJmetyl} -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic

Hop chét néu & d& muc nay dugc didu ché bing cach thay thé hop chit
ctia vi du 86G cho hop chét caa vi du 2B trong vi du 2C. 'H NMR (300 MHz,
dimetylsulfoxit-de) & Oppm 12,85 (bs, 1H), 8,33 (bs, 2H), 8,03 (d, 1H), 7,79 (d,
1H), 7,62 (d, 1H), 7,48 (m, 3H), 7,36 m, 2H), 7,28 (s, 1H), 6,95 (d, 1H), 4,95 (s,
2H), 3,86 (m, 4H), 3,63 (m, 2H), 3,55 (s, 4H), 3,05 (d, 4H), 2,56 (t, 2H), 2,10 (s,
3H), 1,27 (m, 6H), 1,06 (m, 6H), 0,35 (s, 6H).
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YEU CAUBAO HQ
1. Hop chét c6 cong thirc (I)
R (R?),

\\/ | ﬁN N Z'
H)Ir\: 0 (R:):[/JYLU—W
Cong thtc (1),
hodc mudi duoc dung cda no, trong do6

X 1a benzo[d]thiazolyl, thiazolo[5,4-b]pyridinyl, thiazolo[4,5-c]pyridinyl,
imidazo[1,2-a]pyridinyl, thiazolo[5,4-c]pyridinyl, thiazolo[4,5-b]pyridinyl,
imidazol[1,2-a]pyrazinyl, hodc imidazo[1,2-b]pyridaziny];

Y! 14 pyrolyl, pyrazolyl, triazolyl ho#c pyridinyl; trong d¢6 Y' tiy ¥ duoc
thé bang mot hoic hai phén tir thé doc 1ap duge chon tir nhém bao gdm R?, CN,
F,Cl, Brval;

L! duoc chon tlir nhém bao gdm (CRR7),, (CRSR");-O-(CRR),,
(CROR7)s-S-(CR®R7),, (CR®R7)s-S(0),-(CRCR7),, (CRR7)-NROAC(O)-(CRR),,
(CR®R);-C(O)NR®A-(CRR7),, (CR’R7)s-NR®*-(CR®R”);, va (CRR),-
S(O),NR-(CR®R");;

Y? 1a Cg.14 xycloalkyl, hodc Cg.14 heteroxycloalkyl; trong d6 Y? tiy y duoc
thé béng mot, hai, hoac ba phén tr thé doc lap dugc chon tir nhém bao gém RS,
ORS3, SO,R8, CO(O)R®, OH, F, Cl, Brva

Z' duoc chon tir nhém bao gdbm

0 NN Q2 Q
“‘(LJ\OH ’ "LLL)QN/N, i “‘L)Lg/s‘/ .
R! khong c6 mit;
R2, mdi khi ¢é mit, doc 1ap 1a doteri hodc C . alkyl;
R? khong cé mit;
R, mdi khi c6 mit, doc 1ap 14 Cy.6 alkyl;
R% ddc 1ap duoc chon tir nhém bao gdm hydro va Cy. alkyl;
mdi R® va R7, mdi khi c6 mit, dc lap 14 hydro;
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R3, mdi khi c6 mit, ddc 1ap dwoc chon tir nhém bao gdm Cy.¢ alkyl,
heteroxyclyl va xycloalkyl; trong d6 R® Cy.6 alkyl tiy ¥ dugc thé bing moét phan
tir thé doc 14p duogc chon tir nhém bao gdbm R'6, OR!S, SO,R'6, va NHR'S;

RE, mdi khi c¢é mit, doc 1ap duoc chon tir nhém bao gdm C .6 alkyl,
Cs.7heteroxycloalkyl, Cs.7 xycloalkyl va C;¢ haloalkyl,

RS, mdi khi c¢6 mit, doc 14p dugc chon tir nhém bao gdm Ci.4 alkyl,
phenyl, va heteroxycloalkyl; trong d6 R'¢ Cy4 alkyl tiy ¥ duoc thé bang mot
phan tr thé doc 1ap duogc chon tir nhém bao gdm OCHs, OCH,CH,OCH3, va
OCH,CH,;NHCH3;

qla 1 hodc 2;

s 14 0 hoac 1;

r1a 0 hoac 1;

trong d6 tong cta s va r 13 0 hoic 1;

m la 0;

nla0, 1, hodc2; va

plao.

2. Hop chét hoic mubi duge dung theo diém 1, trong do:

Y'! 14 pyrolyl, pyrazolyl, hodc triazolyl.

3. Hop chit hoic mudi duge dung theo diém 1, trong do:

Y'! 13 pyridinyl.

4. Hop chit hoic mudi duge dung theo diém 2, trong dé:

L!1a (CR®R7),; va

Y? duge chon tir nhém bao gdm Cs. 14 xycloalkyl, va Cg.14
heteroxycloalkyl; trong do:

R6 va R7, mdi khi ¢6 mit, 1a hydro; va

qla 1 hodc 2.
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5. Hop chét hodc mudi duge dung theo diém 3, trong do:
L'1a (CR®R),; va
Y2 duoc chon tir nhém bao gdm Cg.14 xycloalkyl, va
Cs.14 heteroxycloalkyl; trong do:
R® va R”, mdi khi c¢6 mit, 14 hydro; va

qla 1 hodc 2.

6. Hop chit hodc mudi dugc dung theo diém 2, trong dé.

L! dugc chon tir nhém bao gdm (CR®R7),-S(0),-(CRR7),,
(CRSR);-C(O)NR®A-(CROR"),, va (CRR7)s-S(0),NR®A-(CRER");;

Y? duoc chon tir nhém bao gdm Cs.14 xycloalkyl, va
Cs-14 heteroxycloalkyl;

sla0;rla0hodc 1;

R® doc 1ap dugc chon tir nhém bao gém hydro, va Ci alkyl; va

RS va R7, mbi khi ¢6 mat, 13 hydro.

7. Hop chét hoic mubi duoc dung theo diém 3, trong do:

L! duoc chon tir nhém bao gdm (CR®R7);-O-(CROR7),, (CRCR)s-S-
(CRSR7),, (CR®R7)s-S(0),-(CRR7),, (CRR)s-NR*AC(0)-(CRR7),, (CRR7);-
C(O)NRSA-(CRR");, (CRR7):-NR-(CR®R”);, va (CR®R7)s-S(0),NRA-
(CRR");

Y?2 duoc chon tir nhém bao gdm Cg.14 xycloalkyl, va
Cs.14 heteroxycloalkyl;

s1a 0;rla 0 hodc 1;

R% ddc 1ap duoc chon tir nhém bao gdm hydro, va Cy.¢ alkyl; va

R® va R7, mdi khi ¢6 mit, 1a hydro.

8.  Hop chét hoic mudi duoc dung theo diém 1, trong d6 hop chét nay dugc

chon tir nhém bao gdm:
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-yl} pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[3,5-dimetyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)- | H-pyrazol-4-yl]pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-(spiro[3.5]non-7-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3,5-dimetyltrixyclo[3.3.1.1*7]dec-1-yl]metyl } -1H-pyrazol-4-yl)pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-hydroxytrixyclo[3.3.1.1%"]dec-1-yl]metyl } -1H-pyrazol-4-yl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-metoxytrixyclo[3.3.1.13"]dec-1-yl]metyl} - 1H-pyrazol-4-yl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.1%7]dec-1-yl]metyl } -1 H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{1-[(3,5,7-trimetyltrixyclo[3.3.1.1%7]dec-1-yl)metyl]- 1 H-pyrazol-4-
yl}pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-(trixyclo[3.3.1.137]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-bromotrixyclo[3.3.1.13"]dec-1-ylJmetyl} - 1H-pyrazol-4-yl)pyridin-2-

carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-(propan-2-yloxy)trixyclo[3.3.1.1*"]dec-1-yl|metyl } - | H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-4,4-dimetyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%"]dec- 1 -ylmetyl)- 1 H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-(morpholin-4-yl)trixyclo[3.3.1.1*7]dec-1-ylmetyl } -1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-y1]-3-
(1-{[3-metoxytrixyclo[3.3.1.1>"]dec-1-yl]metyl } -5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-yl)-2-{6-[(metylsulfonyl)carbamoyl]-5-[5-metyl-1-
(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl1}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-[5-metyl-1-
(trixyclo[3.3.1.1>7]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-y1}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-y1)-2-{5-[5-metyl-1-(trixyclo[3.3.1.1*"]dec-1-ylmetyl)-
1H-pyrazol-4-yl]-6-(2H-tetrazol-5-yl)pyridin-2-yl1}-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%7]dec- 1 -ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1*7]dec- 1-ylmetyl)-1H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-2'-
(trixyclo[3.3.1.137]dec-1-ylmetoxy)-3,4"-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-({3-[2-(morpholin-4-yl)etoxy]trixyclo[3.3.1.137]dec-1-yl } metyl)-1H-
pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3'-
metyl-2'-(trixyclo[3.3.1.1%7]dec-1-ylmetoxy)-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{5-xyano-1-[trixyclo[3.3.1.1*7]dec-1-ylmetyl]-1H-pyrazol-4-yl} pyridin-2-
carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[4,5-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[4,5-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3,5-dimetyltrixyclo[3.3.1.13"]dec-1-yl]metyl }-5-metyl-1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-(1,1-dioxidothiomorpholin-4-yl)trixyclo[3.3.1.137]dec-1-ylJmetyl}-
1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{5-xyano-2-metyl-1-[2-(trixyclo[3.3.1.1*7]dec-1-yl)etyl]-1H-pyrol-3-
yl}pyridin-2-carboxylic;

N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1*7]dec-1-
ylmetyl)-1H-pyrol-3-yl]-6-[ (metylsulfonyl)carbamoyl]pyridin-2-y1}-1,2,3,4-

tetrahydroisoquinolin-8-carboxamit;
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N-(1,3-benzothiazol-2-yl)-2-{5-[5-xyano-2-metyl-1-(trixyclo[3.3.1.1%"]dec-1-
ylmetyl)-1H-pyrol-3-yl]-6-[(xyclopropylsulfonyl)carbamoyl|pyridin-2-yl } -
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1*7]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(metylsulfonyl)carbamoyl]pyridin-2-
yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-metoxy-5,7-dimetyltrixyclo[3.3.1.13"]dec-1-yl]metyl }-5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic; ;

N-(1,3-benzothiazol-2-yl)-2-{5-(1-{[3-metoxytrixyclo[3.3.1.1*7]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-[(morpholin-4-
ylsulfonyl)carbamoyl]pyridin-2-yl}-1,2,3,4-tetrahydroisoquinolin-8-
carboxamit;

N-(1,3-benzothiazol-2-yl)-2-[5-(1-{[3-metoxytrixyclo[3.3.1.1*"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)-6-
{[(triflometyl)sulfonyl]carbamoyl}pyridin-2-yl]-1,2,3,4-
tetrahydroisoquinolin-8-carboxamit;

N-(1,3-benzothiazol-2-yl)-2-{6-[(xyclopropylsulfonyl)carbamoyl]-5-(1-{[3-
metoxytrixyclo[3.3.1.137]dec-1-yl|metyl } -5-metyl-1H-pyrazol-4-yl)pyridin-
2-yl}-1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl1]-3-
{5-clo-1-[trixyclo[3.3.1.13"]dec-1-ylmetyl]-1H-pyrazol-4-yl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-1-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1>7]dec-1-ylmetyl)- 1 H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)(1,1-*H;)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1 H-pyrazol-4-
yl]pyridin-2-carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-y1]-3-
(1-{[3-(2-metoxyetoxy)trixyclo[3.3.1.137]dec-1-ylJmetyl } -5-metyl-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[1-(2 -metoxyetyl)xyclooctﬂ] metyl }-5-metyl-1H-pyrazol-4-yl)pyridin-2-
carboxylic;

axit 6-[8-(imidazo[1,2-a]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl1]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl|pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(5-metyl-1-{[3-(tetrahydro-2H-pyran-4-ylmetoxy)trixyclo[3.3.1.1>7]dec-1-
yl]metyl}-1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[2-(2-metoxyety)trixyclo[3.3.1.137]dec-2-yl|metyl }-1H-pyrazol-4-
yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-metyl-1-(trixyclo[3.3.1.1*7]dec-1-ylmetyl)-1H-1,2,3-triazol-4-yl]pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(5-xyano-1-{[3-metoxytrixyclo[3.3.1.1*"]dec-1-yl]metyl } -2-metyl-1H-pyrol-
3-yDpyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl1]-3-
[5-metyl-1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-yl]pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-2'-
[xyclooctyl(metyl)amino]-3'-metyl-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-metyl-1-(trixyclo[3.3.1.1%7]dec-2-ylmetyl)-1H-pyrazol-4-yl]pyridin-2-

carboxylic;

-211-



20603

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-({3-[2-(2-metoxyetoxy)etoxy]trixyclo[3.3.1.1*"]dec-1-yl} metyl)-5-metyl-
1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-metyl-1-({1-[2-(metylsulfonyl)etoxy]xyclooctyl } metyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-metyl-1-(2-oxatrixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-1,2,3-triazol-4-
yl]pyridin-2-carboxylic;

axit 3-[S-metyl-1-(2-oxatrixyclo[3.3.1.137]dec-1-ylmetyl)-1H-pyrazol-4-y1]-6-
[8-([1,3]thiazolo[5,4-b]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3'-
metyl-2'-(trixyclo[3.3.1.13"]dec-1-ylsulfonyl)-3,4'-bipyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[5-xyano-2-metyl-1-(2-oxatrixyclo[3.3.1.1*"]dec-1-ylmetyl)-1H-pyrol-3-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl1]-3-
{5-xyano-2-metyl-1-[(3-metyl-2-oxatrixyclo[3.3.1.1*7]dec-1-yl)metyl]-1H-
pyrol-3-yl}pyridin-2-carboxylic;

axit 6-[8-(imidazo[1,2-a]pyrazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]-3-[5-metyl-1-(trixyclo[3.3.1.137]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]pyridin-
2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3'-
metyl-2'-(trixyclo[3.3.1.1%"]dec-1-ylsulfanyl)-3,4"-bipyridin-2-carboxylic;

2-{6-[(metylsulfonyl)carbamoyl]-5-[ 5-metyl-1-(trixyclo[3.3.1.1%"]dec-1-
ylmetyl)-1H-pyrazol-4-yl]pyridin-2-yl}-N-([1,3]thiazolo[5,4-b]pyridin-2-yl)-
1,2,3,4-tetrahydroisoquinolin-8-carboxamit;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3'-
metyl-2'-(trixyclo[3.3.1.1>7]dec-1-ylamino)-3,4"-bipyridin-2-carboxylic;
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axit 6-[8-(imidazo[1,2-b]pyridazin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-
2(1H)-yl]-3-[5-metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)-1H-pyrazol-4-
yl]pyridin-2-carboxylic;

axit 3-[5-metyl-1-(trixyclo[3.3.1.13"]dec-1-ylmetyl)-1 H-pyrazol-4-yl]-6-[ 8-
([1,3]thiazolo[5,4-c]pyridin-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-
yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{ 1-[(5-metoxyspiro[2.5]oct-5-yl)metyl]-5-metyl-1H-pyrazol-4-yl} pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{[3-{2-[2-(2-metoxyetoxy)etoxy]etoxy } trixyclo[3.3.1.1*"]dec-1-
yl]metyl}-5-metyl-1H-pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(5-metyl-1-{[3-(metylsulfonyl)trixyclo[3.3.1.1%"]dec-1-yl]metyl }-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-({3,5-dimetyl-7-[2-(metylamino)etoxy|trixyclo[3.3.1.1*"]dec-1-yl }metyl)-
5-metyl-1H-pyrazol-4-yl]pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(5-metyl-1-{[3-(2-{2-[2-
(metylamino)etoxyJetoxy }etoxy)trixyclo[3.3.1.13]dec-1-yl]metyl }-1H-
pyrazol-4-yl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[1-({8-[(benzyloxy)carbonyl]-8-azabixyclo[3.2.1]oct-3-yl}metyl)-1H-
pyrazol-4-yl]pyridin-2-carboxylic; va

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(1-{]3,5-dimetyl-7-(2-{2-[2-
(metylamino)etoxy]etoxy }etoxy)trixyclo[3.3.1.1*7]dec-1-ylJmetyl} -5-metyl-
1H-pyrazol-4-yl)pyridin-2-carboxylic.
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0. Hop chét hodc mudi dugc dung ciia né, trong d6 hop chét nay duogc chon

tr nhém bao gdém:

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-metyl-4-[trixyclo[3.3.1.137]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2( 1H)-yl]-3-
{2-metyl-3-[trixyclo[3.3.1.1*7]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{3-[trixyclo[3.3.1.1%>7]dec-1-ylmetoxy]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-metyl-3-[trixyclo[3.3.1.137]dec-1-yloxy]phenyl} pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-xyano-3-[trixyclo[3.3.1.1%"]dec-1-ylamino]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-xyano-3-[trixyclo[3.3.1.13"]dec-1-ylsulfanyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(2-metyl-3-{[trixyclo[3.3.1.1%"]dec-1-ylcarbonyl]amino } phenyl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-metyl-3-[trixyclo[3.3.1.137]dec-1-ylsulfamoyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(2-metyl-3-{metyl[trixyclo[3.3.1.1%"]dec-1-
ylcarbonyl]amino } phenyl)pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-metyl-3-[trixyclo[3.3.1.1*7]dec-1-ylcarbamoyl]phenyl } pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(2-metyl-3-{metyl[trixyclo[3.3.1.1%"]dec-1-ylmetyl]amino } phenyl)pyridin-2-

carboxylic;
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axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
[2-xyano-3-(trixyclo[3.3.1.1*7]dec-1-ylsulfonyl)phenyl|pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(2-metyl-3-{metyl[(trixyclo[3.3.1.1>7]dec-2-yl]carbamoyl } phenyl)pyridin-2-
carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
{2-metyl-3-[metyl(2-oxatrixyclo[3.3.1.1*7]dec-1-
ylcarbonyl)amino]phenyl } pyridin-2-carboxylic;

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-
(2-metyl-3-{metyl[trixyclo[3.3.1.137]dec-2-yl|sulfamoyl } phenyl)pyridin-2-
carboxylic; va

axit 6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-6'-
oxo-1'-(trixyclo[3.3.1.137]dec-1-ylmetyl)-1',6'-dihydro-3,3'-bipyridin-2-

carboxylic.

10.  Hop chét hosic mudi duge dung theo diém 8, trong dé hop chét nay 13 axit
6-[8-(1,3-benzothiazol-2-ylcarbamoyl)-3,4-dihydroisoquinolin-2(1H)-yl]-3-[5-
metyl-1-(trixyclo[3.3.1.1%7]dec-1-ylmetyl)- 1 H-pyrazol-4-yl]pyridin-2-

carboxylic.

11. Duoc phdm chtra ta dugc va lugng hitu hiéu trong didu tri ctia hop chét

hogic mubi duoc dung theo diém bat ky trong sd cac diém tir 1 dén 10.

12.  Hop chit hoic mudi dugc dung theo diém 1, trong d6 hop chét nay c6

cong thure (II)
R"m 2
R
) 1
NN N N\ Z
|
nd (R
NA ®, 7
N
\L1_Y2
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Cong thtc (10),
trong do:
R*1a C; alkyl hodc CN; va
01a 0, 1 hodc 2.

13.  Hop chit hosic mudi duoc dung theo diém 1, trong d6 hop chét nay co

cong thic (I1I)
(R1 (R?),
g \E/ F /(R")o

(R
L1-Y2
Cong thuc (111),
trong do6:
R*1a C; alkyl, CN hoéc CI; va
01a 0, 1 hodc 2.

14.  Hop chét hodc mudi dugc dung theo diém 1, trong d6 hop chét nay c6
cong thire (IV)

(RYm (R2),
\ /

L

G|

(R0

/

Liy?
Cong thuc (IV),
trong do:
R* 14 C; alkyl; va

ola 0 hodc 1.
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15.  Hop chét hoic mudi duoc dung theo diém 1, trong d6 hop chét nay co

cong thire (VI)

trong do:
R*1a C; alkyl; va

o 14 0 hoac 1.

(RN

N _Z'
T

R

Cong thire (VI),
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