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va cac mudi dugc dung cia ching, trong d6 R', R* va R’ 1a nhu dugc x4c dinh trong ban
mo ta. Sang ché cling dé cap dén duoc pham chtra cac hop chat nay. Cac hop chét theo
sang ché hiru dung dé diéu trj nhiéu loai bénh va rdi loan khac nhau.
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Linh vue ky thuat dwge dé cap

Séang ché dé cap dén cac hop chét heteroaryl, mudi duoc dung ciia né va duge
phdm chira n6. Hop chit theo sang ché c6 thé dugc sir dung lam chét trc ché aldosteron
synthaza (CYP11B2) va do d6, c6 thé dugc sir dung dé diéu tri nhidu loai bénh dugc
gdy ra hodc dugc duy tri béi hoat tinh aldosteron, bao gém bénh than, bénh than do dai

thdo dudng, bénh tim mach va rdi loan xo hoa.
Tinh trang k§ thuit ciia sang ché

Aldosteron 14 hocmon steroit ¢ hoat tinh corticoit khoang. N6 dugc tao ra chu
yéu bdi ving cdu cla vo thuong than dé dap tng lai angiotensin II, hocmon kich vé
thuong than va ndng do kali trong huyét thanh ting. Vai trd sinh Iy chu yéu cua
aldosteron trong than 13 nhim duy tri sy cin bang cia lugng natri va kali bang cach
didu chinh su trao déi cation (tai hip thu Na* va tiét K*) trong céc don vi than xa. Tuy
nhién, aldosteron con dugc phat hién la hormon tién viém va tién xo hoa trong mach
mau, tim va than. T4c dung ctia aldosteron d6i v6i su biéu hién gen duoc gy ra nhd su
gén két vao thu thé corticoit khoang (mineralocorticoid receptor-MR) va con dudng
thu thé hormon nhén kinh dién. Tuy nhién, hormon ciing gdy ra cdc dap Umg nhanh,
khong thudc vé hé gen, bao gdbm viéc diéu hoa cép tinh hoat tinh cic chit van éhuyén
ion dang éng, vi du, chét trao d6i Na*/H"* (NHE), H*-ATPaza, ENaC, va Na"/K*
ATPaza (D. W. Good, 2007, Hypertension, 49, 728-739). Dudong nhu mdt vai trong sd
céc tic dung nay dugc gay ra boi con duong khong phu thuéc MR. Nguoc lai, MR. ¢
thé gin két véi cac phéi tir thay thé, bao gdbm deoxycorticosteron, corticosteron,
cortisol va progesteron. Do d6, viéc trc ché su téng hop aldosteron duge du doén 1a c6

profin dugc lyc hoc khac biét vdi nhitng gi quan sat dugc voi chét d6i khang MR.

Aldosteron duge téng hop trong viing cdu cta tuyén thugng than, tai d6 enzym
riéng 16, CYP11B2 (aldosteron synthaza), xuc tac viéc chuyén hoéa 3 budc tir 11-
deoxycorticosteron (11-DOC) thanh aldosteron, thdong qua corticosteron va 18-
hydroxycorticosteron. Hoat tinh aldosteron synthaza thugng thén duoc didu hoa béi

lugng angiotensin II va K+ va chat diéu hoa c6 ngudn goc tir t€ bao tao m& chua dugce
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x4c dinh. Lugng aldosteron synthaza thip con dugc phét hién trong tim va CNS, tuy
su lién quan v& sinh 1y 14 khéng chic chén, c6 1& 1a lién quan dén tac dung can tiét.

Aldosteron toan than dugc tin 13 c6 ngudn gdc hoan toan chu yéu tir thuong than,

Ngoai vai tro cla nd trong viéc didu hoa su cin bang natri va kali, 3 phét hién
ra aldosteron c6 tac dong tién viém va tién xo héa & nhiéu mé bao gém than, mach
mau va tim. Tac dung c6 hai cua luwgng aldosteron khong phu hop d6i véi huyét ap va
chic ning va cAu trac cta tim, than, ndo va mach mau, di duge thong bao rong rii
trong céc tai li¢u chuyén nganh, bao gbm: i) ting viéc giit natri do viéc quy nap bom
Na'/K* ATPaza trong cac dng than xa dan dén viéc gia ting thé tich va huyét ap cao,
ii) loan chirc ndng mang trong, iii) ng sudt oxy héa, iv) than va tim to, v) ting sinh
nguyén bao sgi, va, vi) tbng hop qua muc nén ngoai bao din dén ching xo hoéa than,

mach mau va tim.

Loi ich cta viéc phong bé/irc ché aldosteron bao gbdm lam giam chimg xo héa
than va cai thién tdc do loc cua cAu than va albumin niéu & cac md hinh méc than bénh
man tinh (chronic kidney disease - CKD) va bénh thén do dai thdo duong. Piéu nay
duogc hd tro bai cac dit liéu tién 1am sang (vi duy, Fiebler et al., 2005, Circulation, 111,
3087-3094; Lea et al., 2009, Kidney International, 75, 936-945). Cac loi ich khac dugc
thong bao trong céc tai li¢u chuyén nganh bao gbm lam giam huyét ap va tén thuong
co quan dich (tim, thdn, mach mau) trong ca ching cao huyét 4p phu thudc than t6 va

nhay v6i mudi.

Mic du rét nhiéu tac dung da biét cia aldosteron dugc giy ra béi sy hoat héa
thu thé corticoit khoang (mineralcorticoid receptor - MR), va nhidu chimg ¢ huéng
t¢i con dudong nay dugc rat ra tir cic thir nghiém voi chat dbi khang MR, tac dung
duoc gy ra khong do MR da dugc thong bao va chudt bét hoat gen dbi véi MR va
aldosteron synthaza cé kiéu hinh khac (Makhanova et al. 2006, Berger et al. 1998,
Funder 2007). Céc quan sat nay ciing khing dinh thém chét trc ché aldosteron synthaza
¢6 thé ¢6 profin khac va ¢6 cac wu diém khac hon chét d6i khang MR.

Vi du, mét vai tac dung aldosteron khong bi trc ché boi chit di khang MR, bao
gém tac dung gay hai tiém tang d6i v6i hé mach (ting strc cin mach ngoai bién), tim
(tic dung dén viéc tai phan cyc co tim) va hé ndi tiét (gidm viée tiét insulin). Ngoai ra,

co ché d6i khang MR s& 1am ting aldosteron tudn hoan, dy bdo s& lam ting viéc truyén
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tin hiéu aldosteron thong qua con dudng khong MR va, c6 kha ning, phuc hdi mét
phén chinh phong bé MR.

Céc chién lugc tri liéu hién hanh tip trung vao viéc 1am cham sy tién trién va
didu tri tinh trang bénh lién quan dén bénh than do dai thio duong: kiém so4t duong
huyét va kiém soat huyét 4p cao. P4 quan sit thdy chét tc ché enzym chuyén hoa
angiotensin (angiotensin converting enzyme - ACE) va chit phong bé thu thé
angiotensin (angiotensin receptor blockers - ARB) ¢6 1¢i ich cho thidn & cidc bénh nhan
méc bénh dai thdo dudong. Cho dén nay, dai dién ciia nhém chét trc ché ACE va nhém
ARB da duoc phé chuén dé didu tri bénh than do dai thdo dudng. Céc phép tri lidu nay

¢6 lgi ich nhat dinh v6i bénh nhan méc bénh than do dai thdo dudng.

Mic du viéc st dung chét ttc ché ACE va ARB 14 tiéu chuidn chim séc hién
hanh cho bénh nhan méic bénh thin do dai thio dudng, cac bénh nhin s& bi suy giam
chtc ning than dan dan khi ding cac thudc ndy, nhu duge néu trong cic nghién ciru
IDNT (E. J. Lewis et al., 2001, N. Engl. J. Med., 345, 851-860) va RENAAL (B.M.
Brenner et al., 2001, N. Engl. J. Med., 345, 861-869), trong d6 thong béo vi¢c giam tdc
dd loc ciu than wge tinh theo thoi gian, 1a thude do chinh xac su tién trién bénh than
man tinh & bénh nhan dugc didu tri bing phwong phép thong thudng nay. G bénh thén
man tinh giai doan 5, cAn phai tién hanh viéc thay than, & dang thm tich méu hoic

chy ghép.

Viéc trc ché aldosteron synthaza con ¢ thé dugc du doan 14 tao ra cdc vu diém
& dang liéu phép didu tri bd sung bang chit c ché ACE va ARB. Dic biét, khoang 25
dén 50% bénh nhan dung cc thudc nay c6 kha ning “choc thing aldosteron” trong d6
lugng aldosteron ban ddu dugc lam giam bang cach didu tri ndy mic du cubi cling s&
quay vé murc truée diéu tri. Hién tuong nay thuong khong xay ra véi viée uc ché

aldosteron synthaza tryc tiép va c6 thé 1am ting higu qua trong phép tri liéu két hop.

Van ¢6 nhu ciu cao chua dugc dap tng v& viéc tim ra thubc dé diéu tri bénh
than do déi thdo dudng, nhim tam dimg hodc 1am tho4i lui sy tién trién bénh bing
céch huéng dich dic hiéu céc co ché sinh 1y bénh co s& lién quan dén chimg viém va
ching xo héa man tinh, khong quan tdm dén ngudn gbc ctia bénh va khi ding dong
thoi véi cac liéu phap hién hanh. Cac nghién ctru dugec mo ta trén diy va trong cdc tai

liéu chuyén nganh dua ra bing chimg cho thdy chét trc ché viéc tbng hop aldosteron s&
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hiru ich @& didu tri bénh cua than do dai thao dudng bao gém bénh than do dai thao
duong; bénh thén khong do dai thao dudng bao gdm xo héa cdu than, viém thén tiéu
cdu, bénh than IGA, hoi ching viém than va xo héa cu than khu tra timg doan (focal
segmental glomerulosclerosis - FSGS); bénh tim mach bao gbm chimg cao huyét ép,
chimg cao huyét 4p dong mach phdi, hoi ching Crohn, suy tim tdm thu, suy tim tim
truong, loan chirc ning tdm thit trai, chimg cing va chimg xo héa ning tim thét tréi,
chimg bét thuong d6 diy tdm thét trai, ching cing dong mach, chimg xo vita dong
mach va bién c¢6 tim mach két hop véi cudng aldosteron nguyén phat hodc thi phat;

ching ting san thugng than va cuong aldosteron nguyén phét va thir phat.

US 2010/0292225 md ta cac chat trc ché aldosteron synthaza c6 dic trung céu
truc 1 pyridin duoc lién két v6i benzofuran hosic benzodioxol. WO 2014/055595 md
ta cac cht trc ché aldosteron synthaza c6 dic trung cu tric 12 pyridin duge lién két
véi cac hé vong thom khéc nhau. Trong tai liéu J. Med. Chem., 51, 8077-8087 (2008),
S. Lucas va cic ddng tic gia md ta hop chit 2-(2,3-dihydro-1,4-benzodioxin-6-
yDpyridin 1am chét wc ché aldosteron synthaza. WO 2010/042477 boc 19 céc chét
tuong tu benzodioxan trong d6 vong 1,3-diaza dugc gén truc tiép vao vong 1,4-dioxan

lam chét diéu bién thy thé alpha-2C adrenergic.
Ban chit ky thuit ciia sang ché

Vi cac ly do néu trén, muc dich cia sang ché 13 @& xuit hop chét c6 kha ning wc
ché aldosteron synthaza va do d6, hitu ich dé diéu tri nhiéu loai bénh va 161 loan ma c6
thé dugc 1am thuyén giam bang cach 1am gidm lwong aldosteron bao gbm bénh thén,
bénh than do dai thao dudng, bénh tim mach va rdi loan xo héa. Sang ché ciing d& xuét
céc duge phdm chira cac hop chét nay, cic quy trinh didu ché cac hop chét nay va cac

hop chét trung gian hitu dung cho cac quy trinh nay.

Theo mot phuong 4n, sang ché d& cap dén hop chit c6 cong thirc I:
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trong do:

R! dugce chon tir -C(O)NHa, -C(O)NH(CHs) va —CN;
R? 1a «(X)-R*, trong d6:

-(X)- 12 lién két, -CH,-, hodc —O-; va

R* duogc chon tur:

-H;

Ci-alkyl, tuy y dugce thé bing tir mot dén bén nhém duge chon tir —F, —OH, va —
SO2C1-3alkyl;

halogen;

-CN;
-SO,C1-3alkyl;
-C(O)N(Ci-zalkyl)2;

-NHC(O)R’ hoic -N(CH3)C(O)R?, véi diéu kién —(X)- 1a ~CH>- va trong do R® dugc
chon tir Cs.¢xycloalkyl va Ci.salkyl tuy y dugc thé bang tir mot dén ba nhom —F;

-NHSOC1.3alkyl;

-CH(xyclopropyl)NHSO,C1.3alkyl;
-OCH2C(O)N(C1.3alkyl)s, v6i diéu kién —(X)- 14 ~CHa-;
-S(=0)(=NH)CHs, v6i didu kién —(X)- 12 -CHa-;

heteroxyclyl dugc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl, 1,1-
dioxo[1,2]-thiazin, morpholinyl, oxazolidinyl, piperidinyl, azetidinyl, trong do
heteroxyclyl nay tuy y duogc thé bing tir mdt dén ba nhém duge chon tir ~C(O)Ci.
salkyl, halogen, -OH, oxo va Ci.zalkyl;

-C(O)-heteroxyclyl, véi didu kién —(X)- 1a —CH,, trong d6 heteroxyclyl nay dugc chon
tir morpholin-4-yl, pyrolidin-1-yl va piperidin-1-yl, thy y dugc thé bang mot hodc hai
nhém duoc chon tir —F va -OH;

Cs.sxycloalkyl tily ¥ dugc thé bang —CN hodc ~OH; va

phenyl, tuy y dugc thé bang —SO2NH,; va
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R3 1a H, hodc Cisalkyl tiy ¥ duge thé bang -OH; hodc

R? va R? cing nhau tao ra vong xycloalkyl nam canh di dong vong tuy y duoc thé
bang —OH;

hodc mudi hodc chat dong phén 1ap thé cua né.

Theo phuong an khéc, sang ché dé cap dén hop chét c6 cong thic I nhu duge

mo ta theo phuong an néu trén va trong do:
R! 1a —-C(O)NH: hoac —CN;
R? 1a «(X)-R*, trong d6:
~(X)- 1a lién két, va

R* duoc chon tr:

-CH3;

-CF3;

-CHF>;

-CH,0H;

-CH(OH)CHs;
-CH(OH)CF3;

-F;

-CN;

heteroxyclyl dugc chon tir tetrahydropyranyl va pyrolidinyl, trong d6 heteroxyclyl nay
ty v dugc thé bang tir mot dén ba nhém dugce chon tir Ci-3alkyl, halogen, -OH va oxo;

Cs.sxycloalkyl tuy y dugc thé bang —CN hoic —OH; va
phenyl, tuy y dugc thé bang —~SO2NH,; hoic

-(X)-1a 0, va

R* dugc chon tur:

Ci-salkyl;

-CH2S0,C;.3alkyl; va
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heteroxyclyl dugc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl,
piperidinyl, va azetidinyl, trong d6 heteroxyclyl nay tuy y duoc thé bang tir mot dén ba
nhém dugce chon tir —C(O)Ci3alkyl, halogen, -OH, oxo va Ci-salkyl; hodc

X 1a (-CH»-), va
R* dugc chon tur:
-SO,Ci-zalkyl;
-C(O)N(Ci-salkyl)z;

-NHC(O)R? hoic —-N(CH3)C(O)R?, trong d6 R® dugc chon tir xyclopropyl va Ci-salkyl
tity y dugc thé bang tir mot dén ba nhém —F;

-OCH2C(O)N(Ci-3alkyl)s;
-NHSO,C1-3alkyl;
-S(=0)(=NH)CHs;

heteroxyclyl dugc chon tir pyrolidinyl, 1,1-dioxo[1,2]-thiazin, morpholinyl va
oxazolidinyl, trong d6 heteroxyclyl nay tuy y dugc thé bang tir mot dén ba nhém dugc
chon tir —-C(O)Ci-3alkyl, halogen, -OH, oxo va Cizalkyl; va

-C(O)-heteroxyclyl, trong d6 heteroxyclyl ndy dugc chon tir morpholin-4-yl,
pyrolidin-1-yl va piperidin-1-yl, tiy y dugc thé bang mot hodc hai nhém duge chon tir
-F va—-OH; va

R3 1 H hoic C1alkyl tiy ¥ duoc thé bang -OH;
hoic mudi hodc chit ddng phén 1ap thé ctia né.

Theo phuong an khéc, séng ché @ cap dén hop chét c6 cong thirc I nhu duge

md ta theo phuong an bét ky trong sb cac phwong 4n néu trén va trong do:
R2 1a —(X)-R*, trong d6:

-(X)- 1a lién két, va

R* dugc chon tur:

-CF;3;

-CHF»;
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-CH20H;
-CH(OH)CH3;
-CH(OH)CFs;
-F;

-CN;

heteroxyclyl dugc chon tir tetrahydropyranyl va pyrolidinyl, trong d6 heteroxyclyl nay
duoc thé béng tir mot dén ba nhém dugc chon tir Cisalkyl, -F, -OH va oxo;

Cs-sxycloalkyl, duoc thé bing —CN hoic —OH; va
phenyl, thy ¥ dugc thé bang ~SO,NHy; va

R3 1 H, hodc Cisalkyl thy ¥ duoc thé bang -OH;
hodc mubi hodc chit ddng phan l4p thé ciia né.

Theo phuong an khac, sing ché @ cap dén hop chét ¢ cong thic I nhu dugc

md ta theo phuong 4n bat ky trong sd cac phuong 4n néu trén va trong do:
R? 1a <(X)-R*, trong do:

-(X)-1a 0, va

R* dugc chon tir:

Cisalkyl;

-CH2S0:C13alkyl; va

heteroxyclyl duwgc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl,
piperidinyl, va azetidinyl, trong d6 heteroxyclyl nay tuy y dugc thé bing —C(0)Ci-
salkyl; va

R3 1 H, hoic Cisalkyl thy ¥ duoc thé bang -OH;
hodc mudi hodc chat ddng phan lap thé cia né.

Theo phuong 4an khac, sang ché d& cip dén hop chét c6 cong thuc I nhu duge

mo ta theo phuong an bét ky trong sb cac phuong 4n néu trén va trong dé
R2 13 (X)-R*, trong do:

X 14 (-CHa-), va
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R* dugc chon tir:
-S0,C1-3alkyl;
-C(O)N(C1-3alkyl)z;

-NHC(O)R? hoiic —-N(CH3)C(O)R?, trong d6 R® dugc chon tir xyclopropyl va Ci.zalkyl

tiy v duoc thé bang tir mot dén ba nhém —F;
-OCH2C(O)N(C;-zalkyl)y;

-NHSO:C;.3alkyl;

-S(=0)(=NH)CH3;

heteroxyclyl dugc chon tir pyrolidinyl, 1,1-dioxo[l,2]-thiazin, morpholinyl va
oxazolidinyl, trong d6 heteroxyclyl ndy tuy y dugc thé bang tir mdt dén hai nhém duge

chon tir oxo va Ci-zalkyl; va

-C(O)-heteroxyclyl, trong d6 heteroxyclyl nay duogc chon tir morpholin-4-yl,
pyrolidin-1-yl va piperidin-1-yl, tuy y duogc thé bing mdt hogc hai nhém duge chon tir
-F va—-OH; va

R? 1a H, hodc Cisalkyl tiy ¥ dugc thé bang -OH;
hozc mudi hodc chit ddng phan lap thé cta né.

Theo phuong 4n khéc, sang ché @& cap dén hop chét c6 cong thire I nhu dugc

md t4 theo phwong 4n bit ky trong s6 cac phuong 4n néu trén va trong do:
R!1a —-C(O)NH;
hozic mudi hodc chit ddng phan l4p thé cia no.

Theo phuong an khéc, sang ché dé& cap dén hop chét c6 cong thire I nhu duoc

md t4 theo phwong 4n bit ky trong s6 cac phuong 4n néu trén va trong d6
R!1a -CN;
hoic mudi hodc chit ddng phan l4p thé cia no.

Theo mdt khia canh khac, sang ché dé cap dén hop chét c6 cong thirc chung I
hodc chat ddng phén 14p thé hoic mudi dugc dung cua nd dé st dung trong phuong

phap chita bénh nhu dugc mo ta & trén day va dudi day.
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MO ta chi tiét sang ché
Bang 1 thé hién céc hop chit dai dién cua sang ché, cac hop chit nay c6 thé
dugc diéu ché bang cac phuong phap dugc mé ta trong cic so dd tdng hop chung, céc

vi du va cac phuwong phép da biét trong linh vuc k§ thuét nay.

Bang 1
Hop Cong thirc ciu tao Danh phéap
chat i
N
2
|| oH
1 SN Axit 2-[5-(4-hydroxy-tetrahydro-pyran-4-
o | YD-pyridin-3-yl]-2,3-dihydro-
0 benzo[ 1,4]dioxin-5-carboxylic amit
07 "NH,
N
| A
o) =
5 Axit 2-[5-(1-xyano-xyclopropyl)-pyridin-
o I 3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-
N carboxylic amit
H,N" 0
N
I R
3 0 % Axit 2-[5-(1,1-dioxo-1A5,-[1,2]thiazinan-
N, P 2-ylmetyl)-pyridin-3-yl]-2,3-dihydro-
0 O\\ o |benzo[1,4]dioxin-5-carboxylic amit
H,N" 0
N
| A
o =
4 Axit 2-pyridin-3-yl-2,3-dihydro-
o benzo[1,4]dioxin-5-carboxylic amit
07 “NH,
N
AN
o) | =
5 Axit 2-[5-(2-oxo-pyrolidin-1-ylmetyl)-
o (_’jfo pyridin—3-yl]-2,.3-dihydro- . .
benzo[ 1,4]dioxin-5-carboxylic amit
HNT 0
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N
’d
o L | o
6 X Axit 2-[5-(-1-metyl-5-oxo-pyrolidin-2-
N yl)-pyridin-3-yl]-2,3-dihydro-
o 7 5 benzo[1,4]dioxin-5-carboxylic amit
07 "NH,
N\
O | %
7 0 Axit 2-[5-((R)-1-axetyl-piperidin-3-
o yloxy)-pyridin-3-yl]-2,3-dihydro-
N. O benzo[ 1,4]dioxin-5-carboxylic amit
0”7 "NH, \f
N
’z | ,
\ 7/
8 0 A S | Axit 2-(5-metansulfonylmetyl-pyridin-3-
yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-
0 carboxylic amit
o7 TNH,
N
AN
o ° T | Axit 2-(5-triflometyl-pyridin-3-y1)-2,3-
F e dihydro-benzol[ 1,4]dioxin-5-carboxylic
o] amit
o7 TNH,
N
’
10 0 X Axit 2-[5-(tetrahydro-pyran-4-yl)-
o | pyridin-3-y1]-2,3-dihydro-
0 benzo[1,4]dioxin-5-carboxylic amit
07 "NH,
N
2
|| oH
11 o X Axit 2-[5-(1-hydroxy-xyclohexyl)-
pyridin-3-yl]-2,3-dihydro-
O benzo[1,4]dioxin-5-carboxylic amit
(0] NH
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12

Axit 2-[5-(1-axetyl-piperidin-4-yloxy)-
pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit

13

Axit 2-[5-(2-morpholin-4-yl-2-oxo-etyl)-
pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit

14

HN" S0

Axit 2-{5-[(xyclopropancacbony]l-
amino)-metyl]-pyridin-3-yl}-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit

15

Axit 2-[5-(3-oxo-morpholin-4-ylmetyl)-
pyridin-3-yl]-2,3-dihydro-
benzo[ 1,4]dioxin-5-carboxylic amit

16

Axit 2-[5-(4-sulfamoyl-phenyl)-pyridin-
3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-
carboxylic amit

17

Axit 2-[5-((S)-1-axetyl-pyrolidin-3-
yloxy)-pyridin-3-yl1]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit
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dihydro-benzo[ 1,4]dioxin-5-carboxylic

AN
) | Z
18 Axit 2-[5-((R)-1-axetyl-pyrolidin-3-
o yloxy)-pyridin-3-yl]-2,3-dihydro-
N benzo[ 1,4]dioxin-5-carboxylic amit
HN" S0
O>,
N
A
| =
19 0 Axit 2-[5-(1-axetyl-azetidin-3-yloxy)-
& pyridin-3-yl]-2,3-dihydro-
N benzo[1,4]dioxin-5-carboxylic amit
H,N" 0
o)‘\
N
AN
| =
20 Axit 2-(5-hydroxymetyl-pyridin-3-yl)-
OH | 2,3-dihydro-benzol[1,4]dioxin-5-
carboxylic amit
H,N" 0
N
AN
21 = F | Axit 2-(5-flo-4-metyl-pyridin-3-yl)-2,3-
dihydro-benzo[ 1,4]dioxin-5-carboxylic
amit
H,N" 0
N
N
2 = F | Axit 2-(5-diflometyl-pyridin-3-yl)-2,3-
F

HN" 0

amit
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Axit 2-(4-metyl-pyridin-3-yl)-2,3-

23 dihydro-benzo[ 1,4]dioxin-5-carboxylic
amit
H,N" 0
N
| N
4 O = Axit 2-{5-[(xyclopropancacbonyl-metyl-
N. _o | amino)-metyl]-pyridin-3-yl}-2,3-dihydro-
0 - benzo[1,4]dioxin-5-carboxylic amit
HN" 0
N
| N
o) = Axit 2-(5-
25 S dimetylcarbamoylmetoxymetyl-pyridin-
0o ;\ 3-yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-
N So 0P~y | carboxylic amit
|
N
’
o || oH
26 X Axit 2-[5-(1-hydroxy-xyclobutyl)-pyridin
-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin
O -5-carboxylic amit
07 "NH,
N
2
7 O X OH | Axit 2-[5-(1-hydroxy-etyl)-4-metyl-
, pyridin-3-yl1}-2,3-dihydro-
0 benzo[1,4]dioxin-5-carboxylic amit
07 "NH,
N
N
L F
28 F | Axit 2-(5-triflometyl-pyridin-3-yl)-2,3-
F dihydro-benzo[1,4]dioxin-5-carboxylic
metylamit
SNo
H
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N\
| =
29 2-[5-[2-(dimetylamino)-2-oxo-etyl]-3-
0P N pyridyl]-2,3-dihydro-1,4-benzodioxin-5-
| carboxamit
H,N" 0
N
l AN
30 ° % Axit 2-{5-[2-(4,4-diflo-piperidin-1-yl)-2-
oxo-etyl]-pyridin-3-yl}-2,3-dihydro-
© ° Q benzo[ 1,4]dioxin-5-carboxylic amit
HN" 0 e F
N
| A
31 Z Axit 2-[5-(2-0x0-0xazolidin-3-ylmetyl)-
N pyridin-3-yl]-2,3-dihydro-
Oﬁ/ J benzo[1,4]dioxin-5-carboxylic amit
H,N" 0 °
N
| AN
= F
32 Axit 2-[5-(4-flo-tetrahydro-pyran-4-yl)-
pyridin-3-yl]-2,3-dihydro-
0 benzo[1,4]dioxin-5-carboxylic amit
H,N" 0
N
N
| =
33 Q Axit 2-[5-(1-axetyl-piperidin-4-yloxy)-
pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic metylamit
HT 0] N
o)\
N
I AN
34 © = 2-[5-(2-ox0-oxazolidin-3-ylmetyl)-
N _o pyridin-3-yl]-2,3-dihydro-
° (7\/‘4 benzo[1,4]dioxin-5-cacbonitril
l Nl °
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2-[5-(1-metyl-5-oxo-pyrolidin-2-y

0]
35 N 1)-pyridin-3-yl]-2,3-dihydro-benzo[
o / ) 1,4]dioxin-5-cacbonitril
I
N
o
36 2-[5-(3-0xo-morpholin-4-ylmetyl)-
N. _o | pyridin-3-yl]-2,3-dihydro-
© f benzo[1,4]dioxin-5-cacbonitril
ll 0
N
N
O = . g
37 2-(5-metansulfonylmetyl-pyridin-3-yl)-
o=s=0 | 2,3-dihydro-benzo[1,4]dioxin-5-
0 | cacbonitril
Il
N
A
o = o
33 2-[5-(1-axetyl-piperidin-4-yloxy)-
o] pyridin-3-yl]-2,3-dihydro-
I benzo[ 1,4]dioxin-5-cacbonitril
N N
O
N
| H
39 ° N\#C | Axit xyclopropancarboxylic [5-(5-xyano-
I 2,3-dihydro-benzol 1,4]dioxin-2-yl)-
° pyridin-3-ylmetyl]-amit
INI
N
| N
40 © 7 4-[5-(5-xyano-2,3-dihydro-
0 benzo[1,4]dioxin-2-yl)-pyridin-3-yl]-
© o”>>Nn, | benzensulfonamit
ll
N
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N
| A
o =
41 o | 2-[5-(1,1-dioxo-1lambda6-[1,2]thiazinan-
o N\é/\ 2-ylmetyl)-pyridin-3-yl]-2,3-dihydro-
I Q\O benzo[1,4]dioxin-5-cacbonitril
N
N
AN
o =
47 5 2-[5-(5-xyano-2,3-dihydro-
0 ;\ benzo[ 1,4]dioxin-2-yl)-pyridin-3-
Il N ylmetoxy]-N,N-dimetyl-axetamit
N I
N
AN
o =
43 2-[5-(2-morpholin-4-yl-2-oxo-etyl)-
0 0 N/\ pyridin-3-yl1]-2,3-dihydro-
I K/O benzo[ 1,4]dioxin-5-cacbonitril
N
N
g
44 N o/\,,s\\/ 2-(5-metansulfonylmetoxy-pyridin-3-yl)-
0 2,3-dihydro-benzo[ 1,4]dioxin-5-
° cacbonitril
|l
N
N\
45 o | % OJ Axit 2-(5-etoxy-pyridin-3-yl)-2,3-
dihydro-benzo[ 1,4]dioxin-5-carboxylic
0 amit
07 NH,
N
AN
46 © = Axit 2-{5-[(R)-(tetrahydro-furan-3-
yl)oxy]-pyridin-3-y1}-2,3-dihydro-
0 benzo[ 1,4]dioxin-5-carboxylic amit
07 "NH, ©
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Axit 2-[5-(tetrahydro-pyran-4-yloxy)-

47 o
pyridin-3-yl]-2,3-dihydro-
o benzo[1,4]dioxin-5-carboxylic amit
0”7 NH,
N\
0 | = 0
48 Axit 2-[5-(1-isobutyryl-piperidin-4-
0o yloxy)-pyridin-3-yl1]-2,3-dihydro-
07 > NH, N benzo[ 1,4]dioxin-5-carboxylic amit
O)W/
/N F
49 0 | F Axit 2-[5-(2,2,2-triflo-1-hydroxy-etyl)-
ou" pyridin-3-yl]-2,3-dihydro-
o benzo[ 1,4]dioxin-5-carboxylic amit
07 "NH,
N
AN
o | OH
50 Z 2-[5-(4-hydroxy-tetrahydro-pyran-4-yl)-
o | pyridin-3-yl]-2,3-dihydro-
0 benzo[ 1,4]dioxin-5-cacbonitril
Il
N
N
AN
51 © g | Axit 2-(5-flo-pyridin-3-y1)-2,3-dihyd
ro-benzo[ 1,4]dioxin-5-carboxylic
o] amit
07" "NH,
N
A
0] =
5 OH | Axit 2-(7-hydroxy-6,7-dihydro-5H-
o [2]pyrindin-4-y1)-2,3-dihydro-
benzo[ 1,4]dioxin-5-carboxylic amit
0] NH
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53

N-[5-(5-xyano-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-pyridin-3-
ylmetyl]-2,2,2-triflo-axetamit

54

Axit etansulfonic [5-(5-xyano-2,3-
dihydro-benzo[1,4]dioxin-2-yl)-pyridin-
3-ylmetyl]-amit

55

Il
N

2-{5-[2-((R)-3-hydroxy-pyrolidin-1-yl)-
2-oxo-etyl]-pyridin-3-yl}-2,3-dihydro-
benzo[1,4]dioxin-5-cacbonitril

56

H,N" 0

Axit 2-[5-flo-4-((S)-1-hydroxy-etyl)-
pyridin-3-yl]-2,3-
dihydrobenzo[1,4]dioxin-5-carboxylic
amit

57

HN" S0

Axit 2-[5-flo-4-((R)-1-hydroxy-etyl)-
pyridin-3-yl]-2,3-

dihydrobenzo[ 1,4]dioxin-5-carboxylic
amit

58

HN o

HO

/)

Axit 2-[5-flo-4-(1-hydroxy-1-metyl-etyl)-
pyridin-3-yl]-2,3-dihydro-
benzo[ 1,4]dioxin-5-carboxylic amit
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N
| N
s © = Axit 2-(5-metyl-pyridin-3-y1)-2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic
o amit
H,N" 0
N
| AN
o =
6 0 Axit 2-[5-(xyclopropyl-
o HN\S,,O etansulfonylamino-metyl)-pyridin-3-yl]-
o’ \l benzo[1,4]dioxin-5-carboxylic amit
HN" 0
N
AN
@) | =
61 X | Axit 2-(5-xyano-4-metyl-pyridin-3-yl)-
o 2,3-dihydro-benzo[ 1,4]dioxin-5-
carboxylic amit
H,N" 0
N
N
o I =
NH 2-(5-{[imino(metyl)oxo-A°-
62 //S"\ sulfanyl]metyl}pyridin-3-yl)-2,3-dihydro-
O 0 1,4-benzodioxin-5-cacbonitril
If
N

Theo mdt phuong 4n, sang ché dé cap dén hop chét dugc chon tir nhém gdm co
cac hop chét tir 1 @én 62 néu trong Bang 1 trén diy va céc mubi duge dung va cac chét
ddng phén 1ap thé cua chiing.

Theo mdt phuwong 4n khéc, sang ché dé cép dén cac hop chit 1, 5, 12, 29, 37,
43, 56, 61, va 62 néu trong Bang 1 trén ddy va cac mudi duge dung va cac chét dong
phan 1ap thé cta chiing.

Trir khi duoc chi ra cu thé, trong phén mo ta va yéu cu bao hd kém theo, mot
tén hodc cong thirc hoa hoc duge néu s€ bao ham ca cac chét hd bién va tit ca cac chét

ddng phan 1ap thé, quang hoc va hinh hoc (vi du cac chét ddng phan dbi anh, cac chit
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dbng phan khong d6i quang, cac chit ddng phan E/Z, v.v.) va cic chét triét quang cua
ching ciing nhu cac hdn hop véi ty phan khac nhau cia céc chit ddng phan dbi anh
riéng r&, cac hdn hop cua céc chit ddng phan khong d6i quang, hodc cac hdn hop clia
dang bét ky trong sd cac dang néu trén khi céc chét ddng phén va cac chét ddng phan
d6i anh nhu vay ton tai, cling nhur cac mubi, gdm ca cac mudi duge dung ctia chiing va
cac solvat cia ching nhu vi du céc hydrat gbm ca cac solvat clia cac hop chét tu do

hodc cac solvat cia mudi ciia hgp chat.

Mot sé hop chit c6 cong thirc I ¢6 thé tdn tai & nhidu hon mdt dang hd bién.

Béan mo ta boc 10 cac phuong phép sir dung tit ca cac chit hd bién nay.

Céc hop chét theo sang ché con bao gbm cac dang dugc danh ddu dong vi cia
ching. Dang dugc dénh ddu ddng vi cta hoat chit ciia ché pham phéi hop theo sang
ché 1a giéng nhu hoat chit d6 nhung thuc té 1a mot hodc nhidu nguyén tir ciia hoat chét
d6 da dugce thay thé bing nguyén tir hodc cic nguyén tir c6 khéi lugng nguyén tir hoic
s6 khdi khac voi khéi lugng nguyén tir hoic sb khdi clia nguyén tir dd néu ma thuong
duoc théy trong ty nhién. Vi du vé cac ddng vi ma c6 ban trén thi trudng va cé thé
duoc két hop vao hoat chét cila ché phim phdi hop theo séng ché phu hop vdi cac quy
trinh da c6, bao gdm céc ddng vi ciia hydro, cacbon, nito, oxy, phospho, flo va clo, vi
du, 13n luot 1a 2H, 3H, 13C, C, BN, 180, 170, 3'P, 3P, 35S, *F, va *Cl. Hoat chit cia
ché phim phéi hop theo sang ché, hoic mudi duoc dung ciia chiing ma chira mot hodc
nhiéu ddng vi néu trén va/hoic cac ddng vi khéc ctia cac nguyén tir khac duge du tinh

la nam trong pham vi ctia sang ché.

Sang ché bao gdm cac din xuét dugc dung ciia hop chit ¢6 cong thire (I). "Dan
xuét duge dung” dugc dung dé chi este hoidc mubi duge dung bét ky, hoac hop chét
khac bit ky, ma khi bénh nhan dung, c¢6 kha niing tao ra (truc tiép hodc gian tiép) hop
chét hiru dung cho sang ché, hodc san phim chuyén héa c6 hoat tinh duoc ly hodc gbe
¢6 hoat tinh dugc 1y ciia n6. San phim chuyén héa cé hoat tinh duge 1y dugc hiéu 1a
hop chét bt ky cta sang ché c6 kha ning dugc chuyén héa hoéa hoc hoic nh enzym.
Céc chét nay bao gbdm, vi du, din xut hydroxyl héa hogc oxy héa clia cac hop chét c6

cong thuece L.

Theo st dung & ddy, "mubi duge dung” duge dung dé chi cdc din xuat cla cac

hop chét duge boc 16 & day, trong d6 hop chit gbc duoc cai bién biang cach tao ra cac
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mudi axit hodc bazo ciia nd. Vi du vé cac mubi duoc dung bao gdm céc mudi axit vo
co hodc hitru co cua céc géc bazo nhu cdc amin; cidc mubi kiém hodc hitu co cua cac
géc axit nhu cac axit cacboxylic. Vi du, céc mudi nhu vay gém axetat, ascorbat,
benzensulfonat, benzoat, besylat, bicacbonat, bitartrat, bromua/hydrobromua, edetat,
camsylat, cacbonat, clorua/hydroclorua, xitrat, edisylat, etan disulfonat, estolat esylat,
fumarat, gluceptat, gluconat, glutamat, glycolat, glycollylarsnilat, hexylresorcinat,
hydrabamin, hydroxymaleat, hydroxynaphtoat, iodua, isothionat, lactat, lactobionat,
malat, maleat, mandelat, metansulfonat, metylbromua, metylnitrat, metylsulfat, mucat,
napsylat, nitrat, oxalat, pamoat, pantothenat, phenylaxetat, phosphat/diphosphat,
polygalacturonat, propionat, salixylat, stearat, subaxetat, sucxinat, sulfamit, sulfat,
tannat, tartrat, teoclat, toluensulfonat, triethiodua, amoni, benzatin, cloprocain, cholin,
dietanolamin, etylendiamin, meglumin va procain. Céc mudi duoc dung khéac c6 thé
duogc tao ra nho céc cation tir cac kim loai nhu nhdém, canxi, lithi, magie, kali, natri,
kém. (Ciing xin xem Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci., (1977),
66, 1-19).

Céc mudi duoc dung theo sang ché c6 thé dugc tdng hop tir hop chit gbc ma
chira gbc axit hodc bazo bing cac phuong phap hoa hoc thong thudong. N6i chung, cac
mudi ndy c6 thé dugc didu ché bing cach cho cac dang axit hodc bazo tr do cua cac
hop chét nay phéan mg véi lugng di cua bazo hoidc axit thich hop trong nuée hoic
trong chét pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril,

hozc hdn hop ctia chiing.

Céc mubi ciia cac axit khac céac axit duoc d& cdp trén diy ma, vi du hitu dung
trong tinh ché hodc tach cic hop chét theo sang ché (vi du cac mudi triflo axetat), ciing
12 mot phan ctia sang ché.

Céc hop chét theo sang ché chi 1a cac hop chit ma duoc du tinh 13 én dinh vé
mat hoa hoc nhu s& dugc ngudi c6 hidu biét trung binh trong linh vuc nay hiu 5. Vi
du, peroxit hoic hop chit ma c6 ‘hoa tri dung dua’, hoic ‘carbanion’ khong phai 1a cac
hop chit dugc dua tinh béi cac phuong phép sang tao duge bdc 16 & day.

Dbi vai tht ca cac hop chit dugc boc 19 trén day trong don nay, néu danh phap

ma mau thuln véi cdu tric, thi dugc hiéu 1a hop chat nay dugce dinh nghia béi cau trac.
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Tét ca cac thuét ngit nhu duoc sir dung & ddy trong ban md ta nay, trir khi duoc
chi ra khéc, s& dugc hiéu theo nghia thong thudong cia ching nhu da biét trong linh
vuc k¥ thudt nay. Vi dy, “Cisalkyl” 1a gbc hydrocacbon béo bdo hoa hoa tri mot chira
1-4 cacbon nhu metyl, etyl, n-propyl, 1-metyletyl (isopropyl), n-butyl hodc #-butyl;
“C1.4 alkoxy” 1 C1.4 alkyl c6 mdt oxy dau cubi, nhu metoxy, etoxy, propoxy, butoxy.
T4t ca cdc nhom alkyl, alkenyl va alkynyl dugc hidu 12 c6 mach nhénh, khong phén
nhanh, vong hoic khong vong khi c6 thé tdn tai v& mit cAu triic va trir khi c6 quy dinh

khac. Céc dinh nghia cu thé hon 14 nhu sau:

Thuét ngit “Cr..-alkyl”, trong d6 n 14 sb nguyén nim trong khoang tir 2 dén n,
doc 1ap hodc két hop véi gbe khac dugc ding dé chi gbc hydrocacbon mach thing
hodc mach nhanh, khong vong, bdo hoa ¢6 tir 1 dén n nguyén tir C. Vi du, thuat ngit
C1-s-alkyl bao ham cac gbc H3C-, H;C-CHa-, H3C-CH>-CH,-, H3C-CH(CH3)-, H3C-
CH,-CH»-CH>-, H3C-CH,-CH(CH3)-, HsC-CH(CH3)-CHz-, H3C-C(CH3).-, H3C-CHa-
CH,-CH>-CH»-, H3C-CH,-CH,-CH(CH3)-, H3C-CH,-CH(CH3)-CH,-, H3C-CH(CH3)-
CH,-CH,-, H3C-CH»-C(CHz)2-, H3C-C(CHs)-CHz-, H3C-CH(CHs)-CH(CH3)- va
H3C-CH,-CH(CH2CH3)-.

Thuét ngit "Ci.-alkylen", trong d6 n 14 s§ nguyén nim trong khoang tir 1 dén n,
ddc 1ap hoac két hop véi géc khéc, dugc dung dé chi géc alkyl hoa tri hai mach thing
hodc mach nhanh, khéng vong chira tir 1 dén n nguyén tir cacbon. Vi du, thut ngit Ci.
s-alkylen gdbm -(CHa)-, -(CH,-CHa)-, -(CH(CH3))-, -(CH2-CH;-CHy)-, -(C(CH3)2)-, -
(CH(CH2CH3))-, -(CH(CH3)-CH>)-, -(CH2-CH(CH3))-, -(CH2-CH>-CH>-CH>)-, -(CH>-
CH,-CH(CH3))-, -(CH(CH3)-CH,-CH>)-, -(CH2-CH(CH3)-CH>)-, -(CH2-C(CH3)2)-, -
(C (CHs3)-CHz)-, -(CH(CH3)-CH(CH3))-, -(CH2-CH(CH2CH3))-, -(CH(CH2CH3)-
CH>)-, -(CH(CH2CH2CH3))-, -(CHCH(CH3) 2)- va —-C(CH3)(CH2CH3)-.

Thuét ngit “Cs..-xycloalkyl”, trong d6 n s nguyén nim trong khoang tir 4 dén
n, doc 1ap hodc két hop vé6i gbe khac, dugc dung d chi gbc hydrocacbon mach vong,
khong phan nhénh, bdo hoa c6 tir 3 dén n nguyén tir C. Vi duy, thuat ngit Cs.r-
xycloalkyl gbm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Thuét ngit “nguyén tir khac loai”, nhu dugce st dung ¢ day, duoc hiéu 13 nguyén
tir khac cacbon nhu O, N, S va P.
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Trong tAt ca cac nhom alkyl hodc cac mach cacbon, mgt hodc nhiéu nguyén tr
cacbon tiy ¥ c6 thé dugc thay thé boi cac nguyén tir khac loai: O, S hoic N, s& dugc
hidu 12 néu N khong duoc thé thi n6 1a NH, ciing s& dugc hiéu ring cac nguyén tir khac
loai c6 thé thay thé cac nguyén tir cacbon dau cubi hodc cic nguyén tir cacbon bén
trong mach cacbon phan nhanh hodc khong phdn nhanh. Cidc nhém nhu vay c6 thé
duoc thé nhu duge moé ta trén day bing cic nhém nhu oxo dé tao ra cdc nhém nhu,

nhung khong chi gigi han &: alkoxycacbonyl, axyl, amido va thioxo.

Thuét ngit “aryl”, nhu dugc st dung & day, doc lap hodc két hop voi gbe khac,
ding dé chi nhém don vong cacbon thom chira 6 nguyén tir cacbon ma c6 thé duogc
ngung tu thém véi nhém vong cacbon 5 hodc 6 canh thir hai ma c6 thé 1 thom, bdo
hoa hodc khong bdo hoa. Aryl gbm, nhung khong chi gi6i han &, phenyl, indanyl,
indenyl, naphtyl, antraxenyl, phenanthrenyl, tetrahydronaphtyl va dihydronaphtyl.

Thuét ngit "heteroaryl" nghia la heteroaryl don vong thom 5 hodc 6 canh hodc
hé hai vong thom heteroaryl tir 7 dén 11 canh, trong d6 it nhat mot trong sb cac vong
nay 1a thom, trong d6 vong heteroaryl nay chura tir 1 dén 4 nguyén tir khac loai nhu N,
O va S. Cac vi du khong giéi han v& cac vong heteroaryl don 5 hodc 6 canh gbm
furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, pyrazolyl, pyrolyl, imidazolyl,
tetrazolyl, triazolyl, thienyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, triazinyl, va purinyl. Céc vi du khong gidi han vé cac hé hai vong heteroaryl
tr 7 dén 11 canh gdm benzimidazolyl, quinolinyl, dihydro-2H-quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, quinazolinyl, indazolyl, thieno[2,3-d]pyrimidinyl,
indolyl, isoindolyl, benzofuranyl, dihydrobenzofuranyl, benzopyranyl, benzodioxolyl,

benzoxazolyl va benzothiazolyl.

Thuat ngit "heteroxyclyl” duwoc ding dé chi gbc di vong don bén khong thom tir
4 dén 8 canh hodc gbc di vong bén khong thom spiro, hai vong nbi cdu, hai vong
- ngung tu tir 6 dén 11 canh. Di vong tir 5 dén 11 canh gbém c6 céc nguyén tir cacbon va
mot hodic nhiéu, wu tién 13 tir mot dén bbn nguyén tir khac loai dugc chon tir nito, oxy
va luu huynh. Di vong c6 thé 13 bdo hoa hoic mdt phéan khéng bdo hoa. Cac vi du
khong gi6i han vé cac gbc di vong don vong khong thom bao gdm tetrahydrofuranyl,
azetidinyl, pyrolidinyl, pyranyl, tetrahydropyranyl, dioxanyl, thiomorpholinyl, 1,1-
dioxo-1\%-thiomorpholinyl, morpholinyl, piperidinyl, piperazinyl, va azepinyl. Céac vi

du khong gi6i han vé cac gbc hai vong ngung tu, khdng thom, c6 6 dn 11 canh bao
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gbdm octahydroindolyl, octahydrobenzofuranyl, va octahydrobenzothiophenyl. Cac vi
du khong gidi han vé cac gdc hai vong lién két cdu, khong thom, c6 6 dén 11 canh bao
gdm 2-azabixyclo[2.2.1]heptanyl, 3-azabixyclo[3.1.0]hexanyl, va 3-
azabixyclo[3.2.1]octanyl. Céc vi du khong giéi han vé cic gbc di vong kiéu vong
xoén, khong thom, c6 6 dén 11 canh bao gdm 7-aza-spiro[3,3]heptanyl, 7-
spiro[3,4]octanyl, va 7-aza-spiro[3,4]octanyl. Pham vi ctia thudt ngit “heteroxyclyl” ¢cn

bao gdm tt ca cac dang ddng phén co thé.

Thuét nglt “halogen” nhu dugc st dung trong bdn md ta nay nghia la brom, clo,
flo hodc iot. Cac thuat nglt “dugc halogen hda”, “ dugc halogen hda hoan toan hoic
mot phén”; duoc flo héa hoan toan hodc mot phén; “dugc thé b%mg mot hodc nhidu
nguyén tr halogen”, gém vi dy, din xuit mono, di hodc tri halo trén mét hoic nhiéu

nguyén tir cacbon. Déi véi alkyl, vi du khong gidi han c6 1& 1a -CH,CHF;, -CF3, v.v..

MB&i alkyl, xycloalkyl, di vong, aryl hodc heteroaryl, hoic cac chit twong tu ciia

chung dugc mé ta & day c6 nghia dugc halogen héa tiy ¥ mdt phin hoic hoan toan.

Nhu duge sit dung & ddy, “nito” hodc N va “luu huynh” hoic S bao gébm dang
dugc oxy hoa bit ky cia nito va luu huynh va dang bac bdn cua nito bazo bét ky. Vi
du, dbi véi gbe -S-Cis alkyl, trir khi dugc chi ra khac, c6 nghia 1a gdm -S(O)-Ci.6
alkyl va -S(0)-Ci.6 alkyl, twong tur, -S-R, c6 thé duge biéu thi & dang phenyl-S(O)m-,
khi Ra1a phenyl va khi m 14 0, 1 hodc 2.

Céc phuong phép téng hop chung

Céc hop chit ciia sang ché c6 thé duoc didu ché theo cac phuong phap va cac vi
du duéi day va cac phuong phap da biét dbi véi ngudi c6 hiéu biét trung binh trong
linh vuc k§ thuét ndy. Cac phuong phdp dugc md ta trong ban md ta nay chi nhim
muc dich minh hoa va thyc hién sang ché ma khong gi¢i han céac dbi teong cua no,
hop chét yéu cu bao hd, va cac vi du. Céc diéu kién va thoi gian phan ung tdi wu co
thé thay dbi tiy thudc vao céc chit phan tng cu thé duoc sir dung. Trir khi ¢é quy dinh
khac, dung moi, nhiét d6, ap sult va cac diéu kién phan tmg khac c6 thé d& dang duge
chon boi ngudi ¢6 hidu biét trung binh v& linh vuc nay. Cc quy trinh cu thé duoc dua
ra dudi day. Cac hop chét trung gian dugc sir dung trong cic quy trinh tdng hop dudi
day c6 thé mua dugc trén thi trudng hoic dé dang didu ché dugc theo cac phuong phap

da biét dbdi véi ngudi c6 hiéu biét trung binh trong linh vuc k§ thuit ndy. Quy trinh
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phan tng c6 thé dugc theo doi theo cac phuwong phap théng thuomg nhu sic ky 16p
méng (TLC - thin layer chromatography) hoic séc ky 1ong cao ap- phd khéi (HPLC-
MS - high pressure liquid chromatography-mass spec). Cac hgp chét trung gian va céc
san phdm c6 thé duoc tinh ché theo cac phwong phap da biét trong linh vuc k§ thuét
nay, gdbm séc ky cot, HPLC, TLC diéu ché, sic ky long siéu téi han (SFC -
supercritical fluid chromatography), va tai két tinh.

Céc hop chét c6 cong thic (I) c6 thé duge didu ché nhu dugc mé ta trén So dd

1.
So dd 1
Phéan ting
Ny Tao boronat | AN o | Br  Suzuki
| + .
B NAR O N R? o
! 3
R® 0 R o™ o
I

R1

| AN Phén huay | Ny

Oji,)\ amin j/gj\ Hydro hoa - o | P

P gt
Y

v \Y I(R'=CONH,)

Nhu dugce minh hoa trong So db 1, bromua di vong thom thich hop c6 thé dugc
chuyén hoa thanh boronat este ¢6 cong thirc II bang phan tng két hop duge xuc tac
bang paladi vé6i dibonyl este nhu bis(pinacolato)dibo. Sir dung phan tng Suzuki véi
vinyl bromua III (hop chét trung gian 1) tao ra hop chét ¢6 céng thirc IV. Thuc hién
phén hity amin d6i véi este c6 cong thic IV tao ra amit c6 cong thirc V. Hydro hoa

trén paladi trén cacbon tao ra hop chit mong muén c6 céng thirc I (R'=CONH>).

Céc hop chét c6 cong thirc (I) ciing c6 thé duge diéu ché nhu dugc mod ta trén
So d6 2.
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So db 2
N Tao boronat Ns O Br Phan tng Suzuki
) e A Y -
B R BOYOR 0
3
R? @) R e
1l

(o)

® : (). Phinhiy ami s
OJ/QJ\RZ Hydro héa P | Oj);)\Rz Phan hiy amin o | D
raA SR
070 0”0 R'

\Y; VI I(R'=CONH,)

Nhu dugc minh hoa trong So dd 2, cic hgp chét c6 cong thic I cling 6 thé
duoc didu ché bing céch hydro héa hop chit c6 cong thire IV, sau d6 tién hanh phan
hily amin dé tao ra hop chét co6 cong thirc 1.

Céc hop chét c6 cong thirc (I) cling 6 thé dugc didu ché nhu dugc md ta trén

So d6 3.

So 363
Ny,  Tao boronat | AN 0 | Br  Phan tmg Suzuki
I + =
Br” N “R? - O R 0
3 (') R?
R 07 NH,
1

Vil

j/QJ\ Hydro hoéa ; 0
o
R1

I(R'=CONH,)
Vil

Nhu dugc minh hoa trong So dd 3, bromua di vong thom thich hgp c6 thé dugc
chuyén hoa thanh boronat este c6 cong thirc II bang phan tng két hop duogc xic tac
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bing paladi véi dibonyl este nhu bis(pinacolato)dibo. Str dung phan ng Suzuki véi
vinyl bromua VII (hgp chét trung gian 2) tao ra hop chét c6 cong thirc VIII. Hydro héa

trén paladi trén cacbon tao ra hop chit mong muén c6 cong thirc I (RI=CONH)).
Céc hop chit ¢6 cong thirc I R'=-CN c6 thé dugc didu ché tir cac hop chit co
cdng thic 1 R!'= -CONH» bing cach cho phan tng véi tac nhan khir nude thich hop

nhu anhydrit trifloaxetic voi s ¢6 mét clia bazo nhu thé hién trong So dd 4.

So db 4
N\ o . N
| anhydrit trifloaxetic | X

o = R2 - - o 4 Rz
R® pyridin @[ 3

o) R

1 o)
R R

Vi du thye hién sang ché
Téng hop cac hop chét trung gian

Hop chit trung gian 1: Metyl este cta axit 2-bromo-benzo[1,4]dioxin-5-carboxylic

o _Br

T

o]
o

Buéc A: Cho nho giot axetyl clorua (40,0 ml, 560,5 mmol) vao huyén phu axit 2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic (49,7 g, 275,6 mmol) trong 1000 mL. MeOH.
Khi bd sung xong, khudy hdn hop phan tng & nhiét 4 phong trong 18 giv. Sau do, cd
dic hdn hop phan g trong chin khong va hoa tan phén can trong EtOAc va rira bing
NaHCO3 béo hoa. Tach 16p nudc ra, va chiét bing EtOAc. Rira céc 16p hitu co thu
gom duogc béng nuéc mudi, 1am khd bing NaSOs, loc va cb dic, thu duge 50,7 g

metyl este cua axit 2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic.
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Buéce B: Cho 2,2’-azobis(isobutryonitril) (125 mg, 0,7 mmol) va N-bromosuxinimit
(90,0 g, 505,7 mmol) vao hdn hgp metyl este ctia axit 2,3-dihydro-benzo[1,4]dioxin-5-
carboxylic (50,7 g, 261,1 mmol) trong cacbon tetraclorua (300 ml). Gia nhiét hdi luu
hén hop phan tmg bing dén 60W (pht bing 14 nhém) trong 24 gid. Sau do, cho 100,0
g (561,8 mmol) N-bromosuxinimit, 175 mg (1,1 mmol) 2,2’-azobis(isobutryonitril ) va
100 mL cacbon tetraclorua vao. Khudy hdn hop phan tmg trong cing didu kién nay
trong 24 gid. Sau d6, cho 40,0 g (224,7 mmol) N-bromosuxinimit va 100 mg (0,6
mmol) 2,2’-azobis(isobutryonitril) vao. Khudy hdn hop phan tmg trong cing diéu kién
trong 72 gid, sau khoang thoi gian nay, thiy ring phan ng xay ra hoan toan. Cho 1L
ete vao hdn hop phan ung. Loc chit rén thu dugc ra va rira bing ete. Co dic céac 16p
hitu co thu gom dugc va hoa tan chit rin thd trong 20% EtOAc/heptan, va tinh ché
bing dém silica gel (500 g), rira giai bang 20% EtOAc/heptan. Thu gom cac phan doan
san phidm va co dic, thu dugc 86,5 g metyl este cia axit 2,3-dibromo-2,3-dihydro-

benzo[ 1,4]dioxin-5-carboxylic.

Buéc C: Lam 4m huyén phi metyl este coa axit 2,3-dibromo-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic (22,7 g, 64,5 mmol) trong 200 mL MeOH dén 50°C va
xir Iy bang 500 mL natri metoxit (0,5M trong metanol, 250 mmol). Lam 4m hdn hop
phan tmg dén 65°C va khudy trong 2 gid. Xt Iy hdn hop phan tmg bing silica gel va ¢
dic. Tinh ché cin khd bing sic ky coOt nhanh silica gel, rira giai bang 0-15%
EtOAc/heptan, thu dugc 2,6 g hop chét néu & dé& muyc nay.

Hop chét trung gian 2: Axit 2-bromo-benzo[1,4]dioxin-5-carboxylic amit

(0] Br
T
o]
O™ 'NH,

Nap metyl este cia axit 2-bromo-benzo[1,4]dioxin-5-carboxylic (1,2 g, 4,4
mmol) va dung dich amoniac 7N trong metanol (13,0 mL, 88,5 mmol) vao binh phan
ting 20 mL. D4y binh lai va gia nhiét & 75°C trong 18 gid. Khi dé ngudi xubng nhiét
d6 phong, c6 dic hdn hop dén kho. Hoa tan chét rin con lai bing MeOH (10 mL) va
nghién bang séng am. Sau khi loc, thu dugc 1,00 g axit 2-bromo-benzo[1,4]dioxin-5-

carboxylic amit.

Hop chét trung gian 3: Axit 2-bromo-benzo[1,4]dioxin-5-carboxylic metylamit
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Oo. _Br

T

(0]
OIIJH

Hop chit néu & dé& muc nay dugc diéu ché bang quy trinh twong tu v6i quy trinh

didu ché hop chét trung gian 2, thay amoniac bang metylamin.

Hop chét trung gian 4: 3-bromo-5-flo-4-metyl-pyridin

| N
BrJ/\%F

Lam lanh dung dich diisopropylamin (1,9 mL, 13,7 mmol) trong 20 mL. THF
xubng 0°C va xi Iy bing n-butyllithi (6,7 mL, 13,6 mmol). Khudy hdn hop & 0°C
trong 15 phut, sau d6 lam lanh xubng -78°C. Cho nhé giot 3-bromo-5-flopyridin (2,0
g, 11,4 mmol) vao ¢ dang dung dich trong 20 mL THF. Khudy hén hop & -78°C trong
45 phat. Lam lanh mt dung dich khac iodometan (2,1 mL, 34,1 mmol) trong 20 mL
THF xudng -78°C. Sau d6, din luu dung dich anion nay vao dung dich iodometan. Khi
chuyén xong, khudy hdn hop & -78°C trong 30 phut. L4y bé 1am lanh ra va khudy hén
hop trong 30 phut va sau do chim dirt phan mg bing dung dich NH4Cl béo hoa. Pha
loang hdn hop bing EtOAc va nuéc. Rira 16p hitu co bang nudc mubi, 1am kho trén
MgSQOs, loc va co dic. Tinh ché phz‘?ln cdn b%lng sic ky cot nhanh silica gel, rra giai

bfmg 0-10% EtOAc/heptan, thu dugce 1,4 g hop chét néu & d& muc nay.
Hop chét trung gian 5: 3-bromo-5-diflometyl-pyridin

N

N

%% F

Br
F
Lam lanh dung dich 5-bromo-3-formylpyridin (1,5 g, 8,1 mmol) trong 15,00
mL DCM xudng -78°C va sau d6 cho nhé giot dietylamino lwu huynh triflorua (5,3
mL, 40,3 mmol) vao. D& 4m dung dich dén nhiét d6 phong qua dém. Cho nhé giot hdn
hop phén Gng vao dung dich lanh dugc khudy NH4OH lodng va pha lodng bing DCM.
Tach 16p hitu co ra va chiét lai 16p nu6c bang DCM. Thu gom céc 16p hitu co va rira

bing nudc mudi, 1am khod trén MgSO4, loc va cb didc. Tinh ché phan cin bang sdc ky
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cdt nhanh silica gel, rira giai b%mg 0-30% EtOAc/heptan, thu dugce 1,1 g hop chit néu &
dé muc nay.
Hop chit trung gian 6: 3-[(5-bromo-3-pyridyl)metyl]oxazolidin-2-on
N\
|

o=N
X

Buéc A: Lam lanh dung dich (5-bromo-3-pyridyl)metanol (7,0g, 37,2 mmol) trong 10

Br

mL DCM xudng 0°C. Cho triphenylphosphin (9,8g, 37,2 mmol) vao, sau d6 b sung tir
tir cacbon tetrabromua (18,5g, 55,8 mmol) vao vi phan tng téa nhiét. Khu4y hén hop &
0°C trong 3 gid. Sau khi phan Urng xay ra hoan toan, cho hdn hop phan tng hép thy vao
silica gel va tinh ché béng sic ky cOt nhanh silica, thu dugc 7,5g 3-bromo-5-
(bromometyl)pyridin.

Budc B: Hoa tan 2-oxazolidon (0,6g, 7,2 mmol) trong 20 mL. DMF va lam lanh xubng
0°C. Cho natri hydrua 60% (0,29g, 7,2 mmol) vao. Thiy c6 bot khi. Khudy hdn hop
ndy trong 5 phut. Cho tir tir 3-bromo-5-(bromometyl)pyridin (1,2g, 4,8 mmol) & dang
dung dich trong 15 mL DMF vao. Phan tmg dugc d& cho 4m dén nhiét d9 trong phong
trong 16 giod. Dap tit phan tng bang 10 mL nuéc. Loc hdn hop qua d4t diatomit va rira
bang EtOAc (50 mL). C6 dac 16p EtOAc. San phém tho duge tinh ché bang séc ky cot
nhanh silica gel, rira giai bing 0-10% MeOH trong DCM, thu dugc 0,9g hop chét néu

& dé muc nay.

Céc hop chét trung gian duéi diy dugc tbng hop theo quy trinh gidng nhu quy
trinh tdng hop hop chét trung gian 6, thay thé cac tac nhan phan (mg c6 ban trén thi
truong thich hgp.
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Hop chit Cbng thic cu tao Danh phép

trung gian ‘

7 N 1-(5-bromo-pyridin-3-ylmetyl)-pyrolidin-2-
Br | & on

8 N 4-[5-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-

» 2-yl)-pyridin-3-ylmetyl]-morpholin-3-on

9 Nx 2-(5-bromo-pyridin-3-ylmetyl)-
P [1,2]thiazinan 1,1-dioxit

Cho 3,5-dibromopyridin (1,0g, 4,2 mmol), axit

aminosulphonyl)benzenboronic (0,8 g, 4,2 mmol), phic chit

*-
1,1°-

bis(diphenylphosphino)feroxendiclopaladi(Il) DCM (172 mg, 0,211 mmol), 20 mL

1,4-dioxan, va dung dich natri cacbonat 2,0M (4,2 mL, 8,4 mmol) vao trong binh ap

lwc. Lam sach khi cho binh phan tmg bang cach thdi argon, day lai va khudy & 120°C

trong 2 gid. Pha lodng hdn hop phan tmg bang EtOAc/nuée. Loc hdn hop qua dit

diatomit, va tach cac 16p. Rira 16p hitu co bﬁng nude mubi, 1am khod trén MgSOs, loc

va ¢ dic. Tinh ché phan cin bang sic ky cot nhanh silica gel, rira giai bing 50-100%

EtOAc/Heptan, thu duoc 0,6 g hop chit néu & dé muc nay.

Hop chét trung gian 11: 1-[(S)-3-(5-bromo-pyridin-3-yloxy)-pyrolidin-1-yl]-etanon
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Cho diisopropyl azodicarboxylat (20,9 g, 103 mmol) va 5-bromo-pyridin-3-ol
(12,0 g, 69 mmol) & dang dung dich trong 50 mL THF vao dung dich dugc khudy
triphenylphosphin (28,9 g, 110 mmol) trong 100 mL THF duoc 1am lanh xudng 0°C.
Cho tir tir 1-((R)-3-hydroxy-xyclopentyl)-etanon (8,8 g, 69 mmol) & dang dung dich
trong 50 mL THF vao. Hon hop phan tng dwgc khudy & nhiét d6 trong phong trong
thoi gian 3 gio. Dép tit phan ng bang nudc va chiét bing EtOAc (2 X 200 mL). Co
dic cac 16p hitu co thu gom dugc bang ap suét thip. Tinh ché san phim tho bing sic

ky nhanh silica gel va rira bing dietyl ete, thu duoc 6,5 g hop chét néu & dé muc nay.

Céc hop chét trung gian dudi ddy duoc tbng hop theo quy trinh gidng nhu quy
trinh tdng hop hop chét trung gian 10, thay thé cic tic nhan phén ing c6 ban trén thi

tredng thich hgp.
Hop chat | Cong thirc cdu tao Danh phéap
trung gian
12 Ns I-[(R)-3-(5-bromo-pyridin-3-yloxy)-
| P pyrolidin-1-yl]-etanon
Br &
N}_——
0]
13 | Ns 1-[3-(5-bromo-pyridin-3-yloxy)-azetidin-1-
yl]-etanon
P
N
oéj\
14 I Ny 1-[4-(5-bromo-pyridin-3-yloxy)-piperidin-1-
yl]-etanon
Br Z O
@
o)\
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Hop chit trung gian 15: 3-bromo-5-metansulfonylmetyl-pyridin

N

JI/\j\g\ ”O
Br Z S\

Budc A: Cho cacbon tetrabromua (13,2 g, 39,9 mmol) vao dung dich dugc 1am lanh
(0°C) (5-bromo-pyridin-3-yl)-metanol (5,0 g, 26,6 mmol) va triphenylphosphin (8,4 g,
31,9 mmol) trong 130 mL DCM. Khudy hdn hop thu duoc & 0°C trong 10 phut. Co
dic hén hop nay va tinh ché bing séc ky nhanh silica gel, rira giai bing 0-40% EtOAc
trong heptan, thu dugc 6,1 g 3-bromo-5-bromometyl-pyridin.

Buéc B: Cho 3-bromo-5-bromometyl-pyridin (100 mg, 0,4 mmol), natri
metansulphinat (122 mg, 1,2 mmol), va 1 mL DMF vao m¢t lo phan tng. Déy lo lai va
khudy hdn hop phan ting & 65°C trong mot bd gia nhiét trong 1 giy. Lam lanh hdn hop
xudng nhiét d6 phong, pha lodng bang EtOAc (30 mL), rira bang nuée (3 x 15 mL), va
nuéc mubi, 1lam kho trén natri sulfat, loc, va ¢6 dic. Tinh ché san phém tho bing sic
ky nhanh silica gel, rira giai bing 0-100% EtOAc trong heptan, thu dugc 70 mg hop

chat néu & dé muc nay.

Hop chét trung gian 16: 1-[(R)-3-(5-bromo-pyridin-3-yloxy)-piperidin-1-yl]-etanon

Budc A: Cho nhé giot diisopropyl azodicarboxylat (0,81 mL, 4,1 mmol) vao dung
dich dugc 1am lanh (0°C) PPhs (1,2 g, 4,5 mmol) trong 50 mL THF. Sau khi khudy &
0°C trong 15 phut, cho 5-bromo-pyridin-3-ol (441 mg, 2,5 mmol) va tert-butyl este
cua axit (S)-3-hydroxy-piperidin-1-carboxylic (500 mg, 2,5 mmol) vao va 1am 4m hdn
hop va khudy & nhiét 6 phong trong 16 gid. Co dic hdn hop nay va tinh ché bing sic
ky cdt nhanh silica gel, thu dugc 596 mg tert-butyl este cua axit (R)-3-(5-bromo-
pyridin-3-yloxy)-piperidin-1-carboxylic.

Bude B: Khudy dung dich tert-butyl este ctia axit (R)-3-(5-bromo-pyridin-3-yloxy)-
piperidin-1-carboxylic (596 mg, 1,7 mmol) trong 5 mL MeOH va dung dich HC]1 4 N
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trong 1,4-dioxan (1,5 mL) & nhiét d6 phong trong 16 gid. Cd dic hdn hop nay, thu
duoc 525 mg 3-bromo-5-((R)-piperidin-3-yloxy)-pyridin & dang mudi hydroclorua.

Budc C: Cho axetyl clorua (0,19 mL, 2,7 mmol) va N,N-diisopropyletylamin (1,4 mL,
8,0 mmol) vao dung dich 3-bromo-5-((R)-piperidin-3-yloxy)-pyridin mudi
hydroclorua (525 mg, 1,8 mmol) trong 10 mL DMF. Khudy hdn hop & nhiét d6 phong
trong 16 gid. Phan bb hdn hop phan tmg nay vao gitta H,O va EtOAc, va tach céc 16p.
Chiét 16p nudc bang EtOAc. Thu gom 16p hitu co, 1am khd va c6 dic. Tinh ché san
phim tho bang séc ky cot nhanh silica gel, thu dugc 271 mg hop chit néu & dé muc
nay.

Hop chit trung gian 17: 5-(tetrahydro-pyran-4-yl)-pyridin-3-yl este cia axit

metansulfonic

Budc A: Cho S5S-bromo-pyridin-3-ol (15g, 86,2 mmol), 4-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyran (27 g, 129,3 mmol), kali axetat (12,7
g, 129,3 mmol), va bis(diphenylphosphino)feroxen]diclopaladi(Il) (1,3 g, 1,7 mmol)
vao 150 mL dioxan va 30 mL nudc. Gia nhiét hdi luu hdn hop phan tng trong 16 gid.
C6 dic hdn hgp phan tmg dén khé. Phan bd phin cin vao gitta H2O va EtOAc va tich
cac 16p. Chiét 16p nuée bing EtOAc va 1am khd céc 16p hitu co thu gom duge va cd
dic. Tinh ché san phim thd bang sic ky cot nhanh silica gel, thu dugc 10,5g 5-(3,6-
dihydro-2H-pyran-4-yl)-pyridin-3-ol.

Buéc B: Cho 10% Pd-C vao dung dich 5-(3,6-dihydro-2H-pyran-4-yl)-pyridin-3-ol
(9,0 g, 50,8 mmol) trong 11 MeOH. Pubi khi huyén phii nay bang ap suét thip va lam
sach bing hydro. Khudy hén hop trong hydro & ap sudt 50 psi (0,34 MPa) & 50°C
trong 5 gio. Lic cudi phan tng, loc hdn hop va rira bang MeOH. C6 dic dich loc va
tinh ché bang sic ky cot nhanh silica gel, thu dugc 9 g 5-(tetrahydro-pyran-4-yl)-
pyridin-3-ol.

Buéc C: Cho nho giot triflic anhydrua (0,47 mL, 2,8 mmol) vao dung dich 5-
(tetrahydro-pyran-4-yl)-pyridin-3-ol (500 mg, 2,8 mmol), DMAP (13 mg, 0,1 mmol),
va trietylamin (0,78 mL, 5,6 mmol) trong 20 mL. DCM. Khudy hdn hop phan tmg &
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nhiét 4o phong qua dém. Pha lodng hdn hop phan ung bing NaOH IN. Tach céc 16p
va ¢b dic 16p DCM dén khd. Tinh ché phén cin bang séc ky cot nhanh silica gel, rira
giai bang 5-50% EtOAc trong heptan, thu dwoc 415 mg hop chét néu & d muc nay.

Hop chét trung gian 18: 1-(5-bromo-pyridin-3-y1)-xyclohexanol

N

N

I/ OH
Br

Cho mét 14n dung dich i-PrMgCl LiCl 1,3M (4,7 mL, 6,1mmol) vao 3,5-
dibromopyridin (1,5 g, 6,3 mmol) trong 6 mL THF & -20°C. Khudy hdn hop phan tmg
trong 30 phut, 1am 4m dén -10°C. 1am lanh hén hop xubng -20°C va cho xyclohexanon
(0,79 mL, 7,6 mmol) vao. Dap tit phan (mg bing 50 mL NH4Cl bio hoa trong nudc va
pha lodng bang 200 mL EtOAc. rira pha hitu co bang 2 x 100 mL H,0 va 1 x 100 mL
nuéc mudi. Pha hitu co duge 1am kho bang MgSOs, loc va ¢o. Tinh ché phin cin bing
sic ky cot nhanh silica gel, rira giai bing 0-10% MeOH/CH,Cl, thu dugc 560 mg hop
chét néu & dé muc nay.

Céc hop chét trung gian dudi ddy dugc tdng hop theo quy trinh gidng nhu quy
trinh tbng hop hop chét trung gian 18, thay hoic cic tic nhan phan tmg c6 bén trén thi

truong hodc cac hop chét trung gian thich hop duge mé ta trén day.

Hop chat Cong thirc cau tao Danh phéap
trung gian
19 | NS 1-(5-bromo-pyridin-3-yl)-xyclobutanol
OH

Br Z

20 Ny 4-(5-bromo-pyridin-3-yl)-tetrahydropyran-4-
| PRy ol
Br
o]

Hop chét trung gian 21: 5-(5-bromo-pyridin-3-yl)-1-metyl-pyrolidin-2-on
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Budc A: Cho 3-bromo-5-(pyrolidin-2-yl)pyridin (400 mg, 1,8 mmol), 4 mL axit axetic
bing va 1 mL nudc vao mot 1o phan tng. Cho nhd giot brom (0,8 mL) vao. Day lo lai
va gia nhiét hdn hop phan tmg dén 90°C trong bé dau va tiép tuc khudy & nhiét do do
trong 3 gid. Lam lanh hdn hop xudng nhiét d6 phong. Cho nuée (15 mL) vao hdn hop
phan tng dugc 1am lanh va 1am bdo hoa hdn hop bing kali cacbonat rén. Chiét hdn
hop bing EtOAc (3x30 mL). Lam khé céc 16p hitu co thu gom duge trén natri sulfat,
loc, va ¢b dic. Tinh ché phan cin bang sic ky cdt nhanh silica gel, rira giai bang 0-6%
MeOH trong DCM, thu dugc 0,65 g 3,3-dibromo-5-(5-bromo-pyridin-3-yl)-pyrolidin-

2-0n.

Budc B: Tao huyén phu natri borohydrua (0,74 g, 19,6 mmol) trong 17 mL etanol va
cho ting phan bot kim loai telu (1,25 g, 9,8 mmol) vao. Gia nhiét hdi lwu hdn hop
trong 15 phtt va hdn hop tré nén c6 mau tia nhat. Lam lanh hdn hop xudng nhiét do
phong. Cho tir tir 3,3-dibromo-5-(5-bromo-pyridin-3-yl)-pyrolidin-2-on (0,65 g, 1,6
mmol) hoa tan trong 5 mL etanol vao. Khudy hdn hop & nhiét d6 phong trong 72 gio.
Loc hdn hop qua dét diatomit va rira bAng MeOH. C6 dic dich loc. Tinh ché san phim
thd thu dugc bang séc ky cot nhanh silica gel, rira giai bing 0-6% MeOH trong DCM,
thu dugc 290 mg 5-(5-bromo-pyridin-3-yl)-pyrolidin-2-on.

Buégce C: Cho NaH 60% (50 mg, 1,3 mmol) vao dung dich 5-(5-bromo-pyridin-3-yl)-
pyrolidin-2-on (202 mg, 0,84 mmol) trong 5 mL THF. Khudy hdn hop & nhiét dd
phong trong 5 phit va sau d6, cho nhd giot metyl iodua (0,078 mL, 1,3 mmol) vao.
Khuéy hdn hop & nhiét d6 phong trong 16 gid. Sau d6, c6 dic hdn hgp va tinh ché
bang séc ky cot nhanh silica gel, thu duge 157 mg hop chét néu & d& muc nay. Tach
cac chét ddng phan d6i anh bang SFC khéng dbi xting (Chiralpak AD-H, 30% (1:1
Isopropanol+0,5% TFA:Hexan):CO,, 70 mL/phut, 140 bar (14 MPa), 25°C).

Hop chét trung gian 22: 1-(5-bromo-4-metyl-pyridin-3-yl)-etanol

N

N

| — OH
Br

Cho dung dich n-butyllithi 2,5 M trong hexan (3,2 mL, 8,0 mmol) vao dung
dich 3,5-dibromo-4-metyl-pyridin (2,0 g, 8,0 mmol) trong 100 mL. THF dugc lam lanh
trong bé Na/etanol long dudi -100°C. Khudy trong 5 phat, sau d6 cho mot 14n
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axetaldehyt tinh khiét (4,5 mL, 8,0 mmol) vao. P& 4m hén hop phan ung dén -78°C
trong 30 phut. Giit nhiét d6 & -78°C bang cach bd sung @ kho vao bé. Giit nhiét do
-78°C trong 1 gidr. Dap tét phan tng bang NH4Cl bdo hoa & -78°C. Dé 4m hdn hop
phan Gng dén nhiét d6 phong. Pha losng hdn hop phan tng bing EtOAc va nude. Co
dic 16p hiru co dén kho. Tinh ché phin cin bing sic ky cdt nhanh silica gel, rira giai
bang 20-100% EtOAc trong heptan, thu duoc 0,88 g hop chit néu & @& muc nay. SFC
khéng ddi xtmg (LUX Cellulose-4, 12% (1:1:1 MeOH:EtOH:IPA):CO;,, 70 mL/phit,
120 bar (12 MPa), 40°C) 2,5g 1-(5-bromo-4-metyl-pyridin-3-yl)-etanol, thu dugc 0,98
g chit ddng phan dbi anh A va 0,98 g chit ddng phan dbi anh B.

Hop chét trung gian 23: 3-bromo-5-metansulfonylmetoxy-pyridin

Budc A: Cho thé phén tan natri hydrua 60% trong dau khoang (230 mg, 5,8 mmol)
vao dung dich 5-bromo-pyridin-3-ol (500 mg, 2,9 mmol) trong 5 mI. DMF. Khuéy hén
hop phan tmg trong 15 phut khi bd sung clometyl metyl sulfua (0,24 mL, 2,9 mmol)
vao. Khudy hdn hop phan tng trong 1 gid, sau dé pha lodng n6 bang EtOAc va nudec.
Co dic 16p hitu co dén kho, thu duoc 330 mg 3-bromo-5-metylsulfanylmetoxy-
pyridin.

Buéce B: Cho axit 3-cloperbenzoic 77% (608 mg, 3,5 mmol) vao dung dich 3-bromo-5-
metylsulfanylmetoxy-pyridin (330 mg, 1,4 mmol) trong 10 mL DCM. Khudy hén hop
phan tmg qua dém. Dép tét phan tng bang NaOH IN. T4ch cac 16p va c¢d dic 16p hitu
co dén kho. Chay sic ky cot nhanh silica gel, rira giai bing EtOAc trong heptan, thu

duoc 175 mg hop chéit néu ¢ dé muc nay.
Hop chit trung gian 24: 2-[(5-bromo-3-pyridyl)metoxy]-N,N-dimetyl-axetamit

N

J|/\j\/ i
Br = O\/U\T/

Cho (5-bromo-pyridin-3-yl)-metanol (2,0g, 11 mmol) vao dung dich dugc lam
lanh 0°C NaH 60% (0,51g, 12,8 mmol) trong 150 mL THF. Khqu hdn hop & nhiét do
phong trong 1 gid, sau d6 lam lanh xudng 0°C. Cho 2-clo-N,N-dimetyl-axetamit
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(1,42g, 12 mmol) vao hdn hgp. Liy bé 1am lanh ra va khudy hén hop & nhiét do phong
trong 16 gid. Dap tit phan ing bang nuéc mudi (0,5 mL) va loc qua dém dit diatomit.
Cb dic dich loc, pha lodng bang DCM, xir Iy bang MgSOs va lai loc qua dét diatomit.
Cbd ddc dich loc va tinh ché san phdm thé bang sic ky cot nhanh silica gel, rira giai
bang 0-6% MeOH/DCM, thu dugc 1,95 g hop chit néu & d& muc nay.

Hop chit trung gian 25: 2-(5-bromo-3-pyridyl)-1-morpholino-etanon

Cho TBTU (1,1g, 3,4 mmol) vao dung dich axit 5-bromo-3-pyridinaxetic
(500mg, 2,3 mmol) trong 3 mL. DMF. Cho nhd giot morpholin (0,61 mL, 6,9 mmol)
vao. Khudy hdn hop phan tng thu dugc & nhiét do phong trong 16 gid. Pha loang hén
hop bing 50 mL EtOAc, rira bing nude (3x5 mL), va nuéc mudi, lam kho trén natri
sulfat, loc, va c6 ddc. Tinh ché san phdm thé thu dugc bang séc ky ¢ot nhanh silica gel,
rira gidi bang 0-4,5% MeOH/DCM, thu dugc 381 mg hop chit néu & d muc nay.

Céc hop chét trung gian dudi ddy duogc tdng hop theo quy trinh giéng nhu quy
trinh tdng hop hop chét trung gian 25, thay hodic cic tac nhan phan rng c6 ban trén thi

truong hodc cac hop chét trung gian thich hop dugc mé ta trén day.

Hop cht Céng thirc ciu tao Danh phéap
trung gian
26 Ny o 2-(5-bromo-3-pyridyl)-1-(4,4-diflo-1-
| piperidyl)etanon
Z
F
27 | Ny o 2-(5-bromo-pyridin-3-yl)-N,N-dimetyl-
axetamit
B NP 'r/
28 Ny o 2-(5-bromo-pyridin-3-yl)-1-(R)-3-hydroxy-
| pyrolidin-1-yl)-etanon
Br N Q..\\OH
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Hop chét trung gian 29: 1-(5-bromo-pyridin-3-yl)-xyclopropancacbonitril

N

AN

Br Z

Cho 1-bromo-2-clo-etan (764 mg, 5,3 mmol) va benzyl trietylamoni clorua (15
mg, 0,1 mmol) vao huyén phu (5-bromo-pyridin-3-yl)-axetonitril (1,0 g, 5,1 mmol)
trong NaOH 50% (20 mL). Gia nhiét hdn hgp thu duge dén 60°C trong 2 gid. Sau khi
lam lanh xuéng nhiét d6 phong, cho EtOAc véo. Tach cac 16p, va chiét 16p nudce bing
EtOAc. Thu gom 16p hitu co, rira bing nuéc mubi, 1am khod trén NaxSOq, loc va cd
dic. Tinh ché san phdm nay bang sic ky c¢ot nhanh silica gel, thu dwgc 626 mg hgp

chat néu & dé muc nay.

Hop chét trung gian 30: axit xyclopropancarboxylic (5-bromo-pyridin-3-ylmetyl)-amit
N\
LJ\/H
Br Z
o

Cho HATU (3,1 g, 8,0 mmol), sau d6 1a (5-bromo-pyridin-3yl)-metylamin (1,3
g, 6,7 mmol) va N,N-diisopropyletylamin (7,5 mL, 42,8 mmol) vao dung dich dugc
khudy axit xyclopropancarboxylic (0,58 g, 6,7 mmol) trong 50 mL DMF. Khudy hén
hop thu duge & nhiét do phong trong 16 gid, sau d6 c¢b dic dén con thé tich nho, rot
vao 150 mL nuéc va chiét bing EtOAc (3x). Lam khé céc 16p hiru co thu gom dugc
trén MgSOs, loc va ¢d dic. Tinh ché phan cin thu dugc bing sic ky cot nhanh silica
gel, rira giai bang 0-8% MeOH/DCM, thu dwoc 1,10 g hop chit néu & d& muyc nay.

Hop chéit trung gian duéi ddy duoc téng hop theo quy trinh gidng nhu quy trinh
tbng hop hop chit trung gian 30, thay thé tac nhan phan tng c6 ban trén thi trudng
thich hop.

Hop chat Céng thirc ciu tao Danh phéap
trung gian
31 Ns Axit xyclopropancarboxylic (5-bromo-
. | P ,L 71% pyridin-3-ylmetyl)-metyl-amit
.
O
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Hop chét trung gian 32: 3-bromo-5-(4-flo-tetrahydro-pyran-4-yl)-pyridin

N

AN
I/F
Br

o)

Lam lanh dung dich (dietylamino) Iuu huynh triflorua (0,63 g, 3,9 mmol) trong
6,0 mL DCM xudng -78°C va xtr Iy bing dung dich 4-(5-bromo-pyridin-3-yl)-
tetrahydro-pyran-4-ol (1,0 g, 3,9 mmol) trong 15 mL DCM. Khudy hén hop phan tmg
& -78°C trong 2 gid, sau d6 lam 4m dén nhiét do phong va rét 1én da. Khudy hdn hop
cho dén khi tit ca da néng chay, tai thoi diém d6 cac 16p dwoc tach ra. Chiét pha nude
thém mét 14n bang DCM va rira cac 16p hitu co thu gom dwoc bing nude, nude mudi
va sau d6 lam khd (MgSOs). Loc 16p hitu co va ¢6 dac, thu duge 0,90 g hop chit néu &

d& muc nay.
Hop chét trung gian 33: 1-(5-bromo-pyridin-3-yl)-2,2,2-triflo-etanol
/N | F
B F

F
OH

Cho trimetyl(triflometyl)silan (2,8 mL, 18,8 mmol) va TBAF 1,0M trong dung
dich THF (10,8 mL, 10,8 mmol) vao dung dich dugc lam lanh (0°C) 5-bromo-pyridin-
3-carboxaldehyt (2,0 g, 10,8 mmol) trong 25 mL THF. Lam 4m hén hop dén nhiét do
phong trong 3 gid. Lam bay hoi dung mdi, thu duoc san phadm thd. Tinh ché bing séc

ky ¢t nhanh silica gel, thu dugc 1,9 g hop chét néu & d& muc nay.
Hop chét trung gian 34: 4-bromo-6,7-dihydro-5H-[2]pyrindin-7-ol

N
| AN
Br” 7 \—OH

Buéc A: Lam lanh dung dich diisopropylamin (3,37 mL, 23,9 mmol) trong 100 mL
THF xubng 0°C va sau d6 xir Iy bang n-butyllithi (11,95 mL, 23,9 mmol). Khuiy hén
hop & 0°C trong 15 phit, sau d6 lam lanh xudng -78°C. Cho nhé giot metyl 5-
bromonicotinat (4,70 g, 21,7 mmol) & dang dung dich trong 20 mL THF vao. Khudy
hdn hgp & -78°C trong 30 phut, sau d6 cho nhod giot metyl acrylat (4,89 mL, 54,3
mmol) trong 20 mL THF vao. Khudy hdn hop & -78°C trong 1,5 gid, sau d6 dap t4t
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phan g bang 50 mL axit axetic 10%. Lam bay hoi hdn hop phan tng dén kho. X Iy
chét rén thé nay bing 54 mL HC1 6N va khudy & 100°C trong 1 gid. Lam lanh hdn hop
phan tng trong d4, bazo héa dén d6 pH=7-8 bing NaOH 5N va chiét hai 1in bang
EtOAc. Rira 16p hitu co thu gom dugc bing nude mubi, 1am kho trén MgSOs, loc va
cd dic. Tinh ché bing sic ky coOt nhanh silica gel, rira giai bing 20-50%
EtOAc/heptan, thu dugc 817 mg 4-bromo-5,6-dihydro-[2]pyrindin-7-on.

Buéc B: Lam lanh hdn hgp 4-bromo-5,6-dihydro-[2]pyrindin-7-on (1,96 g, 9,2 mmol)
trong 100 mL etanol xudng 0°C va sau d6 xir Iy bang natri bohydrua (454,58 mg, 12,0
mmol). Khudy hdn hop phan tng & nhiét d6 phong trong 1 gid va 1am bay hoi dung
mdi. Cho chét rén thd nay vao EtOAc/nudce va tach cc 16p. Rira 16p hitu co bang nuée
mudi, 1am kho trén MgSO4, loc va cb dic. Tinh ché biang sic ky cot nhanh silica gel,

rira gidi bang 50-100% EtOAc/heptan, thu duge 1,5 g hop chét néu & d& muc nay.
Téng hop céc hop chat cudi

Pidu kién SFC khong dbi xting dé tich chit ddng phan ddi anh dugc néu trong
Béang 2. Khi hoéa hoc 14p thé tuyét dbi khong dwoc xac minh, theo dinh nghia, chét
ddng phan dbi anh rira giai du tién dwoc xem 1a chét ddng phan ddi anh A, va chit
ddng phan dbi anh rira giai thir hai dugc xem 1a chit ddng phén ddi anh B. Khi mot
hop chét chtra hai tAm 14p thé, thi cac chit ddng phan khong ddi quang duoc ky hiéu 1a
AA, AB, BA, va BB, vdi chit cai ddu ding dé chi tAm l4p thé rira giai dau tién va chix
c4i thir hai ding dé chi tim 1ap thé phén giai tht hai theo trinh tu tdng hop di cho, véi
A va B chi th tu rira giai nhu trén. Dit liéu LCMS dugce do b?mg cach st dung phuong
phép dugc néu trong Bang 3. Dit licu LCMS cua cac hop chét trong Bang 1 dugc néu
trong Bang 4. Céc hop chét duoc tach thanh céc chit ddng phan ddi anh dugc néu &
c4c muc riéng trong cac Bang 4 va 5 cho chét dong phén ddi anh A va chit dong phan
dbi anh B. Tuorhg tu, cac hop chit dugc tach thanh céc chit déng phan khong dbi
quang dugc néu & cac muc riéng cho céc chét ddng phan khong d6i quang AA, AB,
BA, va BB.
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Vi du 1. Axit 2-[5-(4-hydroxy-tetrahydro-pyran-4-yl)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit. (Hop chit 1, Bang 1)

N
~ || oH
0 (@)
07 "NH,

Budc A: Cho 4-(5-bromo-pyridin-3-yl)-tetrahydro-pyran-4-ol (516 mg, 2,0 mmol),
bis(pinacolato)dibo (760 mg, 3,0 mmol), kali axetat (785 mg, 8,0 mmol), va
bis(diphenylphosphino)feroxen]diclopaladi(Il) (146 mg, 0,2 mmol) vao mét céi lo.
Cho dioxan (5 mL) vao va xuc Ar qua hdn hop trong 5 phut. Day 1o lai va gia nhiét &
80°C trong 4 gi®, thu dugc 4-[5-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-pyridin-
3-yl]-tetrahydro-pyran-4-ol. San phim nay dugc st dung tai chd cho phan tng két hop

Suzuki sau do.

Buéc B: Cho metyl este cia axit 2-bromo-benzo[1,4]dioxin-5-carboxylic (540 mg, 2,0
mmol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (146 mg, 0,2 mmol), va
dung dich natri cacbonat 2M trong nuéc (2,0 mL, 4,0 mmol) vao hdn hop 4-[5-
(4,4,5,5-tetrametyl-[1,3,2]dioxabolan-2-yl)-pyridin-3-yl]-tetrahydro-pyran-4-ol  trén.
Suc khi Ar vao hdn hgp trong 5 phut. Pay lo va gia nhiét & 80°C trong 16 gio. Lam
lanh hdn hop phan tng xudng nhiét dd phong va rét vao nudec. Chiét ba 14n bing
EtOAc. Rira céc dich chiét hitu co thu gom dugc bang nude mubi, 1am khd (Na2SOs),
loc va c6 dic dén khd. Tinh ché san phim tho bing sic ky nhanh silica gel, ria giai
bang 1-5% MeOH trong DCM, thu dugc 290 mg metyl este cla axit 2-[5-(4-hydroxy-
tetrahydro-pyran-4-yl)-pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic.

Buéc C: Dudi khi hdn hop metyl este ciia axit 2-[5-(4-hydroxy-tetrahydro-pyran-4-yl)-
pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic (100 mg, 0,3 mmol) va 10% paladi trén
cacbon, loai Degussa (50 mg) trong 1 mL axit axetic va dua vao binh cau khi hydro.
Hén hgp phan tmg dugc khudy & nhiét dd trong phong trong thdi gian 4 gid. Loc chét
XUc tac ra va rira biang metanol. C6 dic dich loc dén kho. Pha loang phén cin bing
EtOAc va rira bing NaOH IN va nuéc mudi. Lam khd 16p EtOAc (Na2SOa), loc, va ¢d

dic dén kho. Tinh ché san phim bang séc ky cot nhanh silica gel, rira gidi bang 1-5%
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MeOH trong DCM, thu dugc 60 mg metyl este cua axit 2-[5-(4-hydroxy-tetrahydro-
pyran-4-yl)-pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic.

Buéc D: Gia nhiét hdn hgp metyl este ciia axit 2-[5-(4-hydroxy-tetrahydro-pyran-4-
yl)-pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic (400 mg, 1,1 mmol) va
amoniac 7 N trong dung dich metanol (3 mL, 20 mmol) trong mot dng bit kin & 70°C
trong 7 ngay. C6 dic hdn hop phan tng dén kho. Tinh ché phén cin bang sic ky nhanh
trén cOt Biotage KP-NH (1-5% MeOH trong DCM), thu dugc 300 mg hop chét néu &
@ muc nay. Tach c4c chit ddng phan 1ap thé bang SFC khéng dbi xtng.

Hop chét 2 trong Bang 1 dugc téng hop theo quy trinh tdng hop dugc néu trong
Vi du 1, thay hodc cac tdc nhan phan Gng c6 ban trén thi truong hodc cac hop chét

trung gian thich hgp dugc md ta trén day.

Vi du 2: Axit 2-[5-(1,1-dioxo-1AS,-[1,2]thiazinan-2-ylmetyl)-pyridin-3-yl]-2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic amit (Hop chét 3, Bang 1)

Budc A: Cho 2-(5-bromo-pyridin-3-ylmetyl)-[1,2]thiazinan 1,1-dioxit (1,5 g, 5,0
mmol), bis(pinacolato)dibo (1,90 g, 7,5 mmol), kali axetat (1,96 g, 20,0 mmol), [1,1'-
bis(diphenylphosphino)feroxen)diclopaladi(I) (365,86 mg, 0,5 mmol) va 16 mL 1,4-
dioxan vao mot binh phan tng. Lam sach khi cho binh phan ung bang céach thdi argon

va déy lai. Khudy hdn hop & 120°C trong 2 gid va lam lanh xudng nhiét 46 phong.

Budce B: Cho metyl este cia axit 2-bromo-benzo[ 1,4]dioxin-5-carboxylic (1,00 g, 3,7
mmol) vao hdn hgp phan Ung tir budc A, sau d6 1a 5,0 mL 1,4-dioxan va natri
cacbonat 2M trong nuée (3,7 mL, 7,4 mmol). Lam sach khi cho binh phan ting bing
cach thdi argon va déy lai. Khudy hdn hop & 100°C trong 16 gid. Pha lodng hén hop
phan tng bang EtOAc va nuéc va loc qua dat diatomit. Tach cac 16p va rira 16p hitu co
bing nudc mudi, 1am khod trén MgSOs, loc va ¢b dic. Tinh ché san phim thd bang sic
ky cdt nhanh silica gel, rira giai bing EtOAc, thu dugc 1,1 g metyl este cia axit dioxo-
1A8,-[1,2]thiazinan-2-ylmetyl)-pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic.
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Buéc C: Cho metyl este cua axit 2-[5-(1,1-dioxo-1A%,-[1,2]thiazinan-2-ylmetyl)-
pyridin-3-yl]-benzo[1,4]dioxin-5-carboxylic (1,1 g, 2,6 mmol) va amoniac 7N trong
dung dich MeOH (18,6 ml, 130,3 mmol) vao m¢t binh 4p lyc. Day binh lai va khudy &
85°C trong 16 gid. Loc chit rin mau xam thu dugc, thu dugc 656 mg axit 2-[5-(1,1-
dioxo-1A%,-[1,2]thiazinan-2-ylmetyl)-pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic

amit.

Buéc D: Cho axit 2-[5-(1,1-dioxo-1A%,-[1,2]thiazinan-2-ylmetyl)-pyridin-3-yl]-
benzo[1,4]dioxin-5-carboxylic amit (630 mg, 1,6 mmol), 50 mL axit axetic va 10%
paladi trén cacbon (167 mg, 0,16 mmol) vao nhau. Khudy hén hop trong khi quyén
hydro trong 3 gi& & nhiét @6 phong va loc hdn hop phan (g qua dAt diatomit. C6 dic
dich loc va tinh ché chit rin thd bang sic ky cot nhanh silica gel, rira giai bang 50-
100% EtOAc/10% MeOH/EtOAc, thu dugc 375 mg hop chét néu & d& muc nay. Tach
c4c chit ddng phan 1ap thé bang SFC khéng d6i xtmg.

Céc hop chét tir 4 dén 27 va céc hop chét 51 va 59 trong Bang 1 dugc tbng hop
theo quy trinh giéng nhu quy trinh tdng hop néu trong Vi du 2, thay hoic cic tc nhan
phan Ung c6 béan trén thi trudng hodc cac hop chét trung gian thich hop dugc mé ta

trén day.

Hop chét 28 trong Bang 1 dugc tbng hop theo quy trinh gidng nhu quy trinh
néu trong Vi du 2, thay thé tic nhan phan tng c6 ban trén thi trudng thich hop va
metylamin 33% trong etanol cho amoniac trong metanol & Budc C.

Vi du 3: 2-[5-[2-(dimetylamino)-2-oxo-etyl]-3-pyridyl]-2,3-dihydro-1,4-benzodioxin-
5-carboxamit (Hop chét 29, Bang 1)

N
I\
o) o) III/
07 NH,

Buéc A: Cho 2-(5-bromo-3-pyridyl)-N,N-dimetyl-axetamit (0,8 g, 3,3 mmol),
bis(pinacolato)dibo (1,0 g, 4,1 mmol), kali axetat (1,3g, 13,2 mmol), [I,1-
bis(diphenylphosphino)feroxen)diclopaladi(II) (0,24g, 0,3 mmol) va 37 mL 1,4-dioxan
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vao mot binh ap lwc. Lam sach khi cho binh phéan tmg bang cach thdi argon va day lai.

Khuéy hén hop & 120°C trong 45 phiit va lam lanh xudng nhiét do phong.

Buéc B: Cho 2-bromo-1,4-benzodioxin-5-carboxamit (0,9 g, 3,6 mmol), [1,1'-
bis(diphenylphosphino)feroxen)diclopaladi(II) (0,12g, 0,17 mmol), va natri cacbonat
2M trong nuéc (3,3 mL, 6,6 mmol) vao hdn hop phén ng tir buéc A. Lam sach Khi
cho binh phén tng bing cach thdi argon va day lai. Khudy hén hop & 100°C trong 2
gidr. Loc hdn hop qua dét diatomit va rira bing MeOH 10% trong DCM (150 mL). Cd
dic dich loc. Tinh ché san phim thd thu dugc bang sic ky cot nhanh silica gel, rira giai
bang 0-6% MeOH trong DCM lam gradien, thu dugc 0,39 g 2-[5-[2-(dimetylamino)-2-

oxo-etyl]-3-pyridyl]-1,4-benzodioxin-5-carboxamit.

Budce C: Cho 124 mg 10% trong lugng paladi trén cacbon vao dung dich da dudi khi
2-[5-[2-(dimetylamino)-2-oxo-etyl]-3-pyridyl]-1,4-benzodioxin-5-carboxamit (0,62g,
1,8 mmol) trong 49 mL axit axetic. Rat hdn hgp phén ung ra va nap lai Ha (13p lai hai
14n). Sau d6, hydro héa hdn hop trong 2 gid. Loc hdn hgp qua dét diatomit va rira bing
EtOAc. Co dic dich loc. Hoa tan phan cin thu duge trong EtOAc. Cho dung dich
NaHCO; bdo hoa (20 mL) va nuée (10 mL) vao. Tach hai 16p. Chiét 16p nudc bing
EtOAc (4x50 mL). Lam kho cac 16p hitu co thu gom dugc trén natri sulfat, loc, va co
dic. Tinh ché san phim tho thu dwgc bing sic ky cot nhanh silica gel, rira giai bang 0-
10% MeOH trong DCM, thu dugc 0,43 g 2-[5-[2-(dimetylamino)-2-oxo-etyl]-3-
pyridyl]-2,3-dihydro-1,4-benzodioxin-5-carboxamit. Tach cac chit déng phéan 1ap thé
bang SFC khong d6i xtmg.

Céc hop chét tir 30 dén 32 trong Bang 1 dugc tdng hop theo quy trinh gidng
nhu quy trinh tdng hop néu trong Vi du 3, thay hodc céc tdc nhan phan tng c6 ban trén
thi truong hodc cac hop chét trung gian thich hgp dwgc md ta trén day.

Hop chét 33 trong Bang 1 dugc tdng hop theo quy trinh giéng véi quy trinh néu
trong Vi du 3, thay axit 2-bromo-benzo[1,4]dioxin-5-carboxylic metylamit cho 2-
bromo-1,4-benzodioxin-5-carboxamit & Budc B.

Vi du 4: 2-[5-(2-ox0-0xazolidin-3-ylmetyl)-pyridin-3-yl]-2,3-dihydro-
benzo[ 1,4]dioxin-5-cacbonitril (Hop chét 34, Bang 1)
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Cho pyridin (0,16 mL, 1,97 mmol), sau d6 1a trifloaxetic anhydrua (0,14 mL,

\}40
0]

0,98 mmol) vao dung dich axit 2-[5-(2-ox0-oxazolidin-3-ylmetyl)-pyridin-3-yl]-2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic amit, hop chit 31, chit déng phan d6i anh A
(35 mg, 0,10mmol) trong 2,0 mL 1,4-dioxan. Sau 5 phut, rét hdn hop phan tng vao
7,5 mL nuéc va 7,5 mL dung dich NaHCOj; bdo hoa. Chiét san phdm nay bing EtOAc
(2x) va rira mdt lan cac 16p hiru co thu gom duwoc bing nudc va sau d6 lam khd
(MgS04). Loc 16p hitu co va co dic, thu dugc san phdm thé, tinh ché san phim nay
bang séc ky cot nhanh trén cot Biotage KP-NH, rira giai bang metanol trong DCM, thu

dugc 25 mg hop chit néu & dé muc nay.

Céc hop chét tir 35 dén 43 trong Bang 1 duoc tdng hop theo quy trinh gibng
nhu quy trinh téng hgp néu trong Vi du 4, thay cac hop chét thich hop duge md ta trén
day. Str dung SFC khong ddi xing dé phan giai chit ddng phan dbi anh trong céc vi du
dugc tdng hop tir cic nguyén lidu ban déu triét quang, va didu kién phan giai dugc néu
trong Bang 2. T4t ca cac vi du khac duge didu ché tir cac nguyén liéu tinh khiét v& mat
ddng phan dbi anh. Hop chét 44 trong bang 1 dugc tdng hop theo cdc quy trinh gidng
nhu c4c quy trinh néu trong Vi du 2 va Vi du 4, thay thé hop chét trung gian thich hop

dugc mo ta trén day.

Vi du 5: Axit 2-(5-etoxy-pyridin-3-yl)-2,3-dihydro-benzo[1,4]dioxin-5-carboxylic
amit (Hop chét 45, Bang 1) |
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Buéc A: Metyl este cua axit 2-(5-benzyloxy-pyridin-3-yl)-benzo[1,4]dioxin-5-

carboxylic dugc téng hop tir 3-benzyloxy-5-bromo-pyridin va metyl este cia axit 2-
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bromo-benzo[ 1,4]dioxin-5-carboxylic theo phwong phép trong Vi du 2, cac bubc A va
B.

Budc B: Hoa tan metyl este cia axit 2-(5-benzyloxy-pyridin-3-yl)-benzo[ 1,4]dioxin-5-
carboxylic (500 mg, 1,3 mmol) trong 10 mL. DCM va 10 mL metanol. Sau d6, cho 5%
Pd trén cacbon (280 mg, 0,13 mmol) vao. Gén binh ciu khi hydro vao binh phén Ung
va khudy hdn hop trong khi quyén hydro trong 1,5 gid. Sau d6, loc hdn hop va ¢6 dic
dich loc, thu dugce 375 mg metyl este cia axit 2-(5-hydroxy-pyridin-3-yl)-2,3-dihydro-

benzol 1,4]dioxin-5-carboxylic.

Buée C: Hoa tan etanol (0,041 mL, 0,70 mmol), metyl este cia axit 2-(5-hydroxy-
pyridin-3-yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic (100 mg, 0,35 mmol) va
triphenylphosphin (180 mg, 0,70 mmol) trong 3,0 mL THF va cho diisopropyl
azodicarboxylat (0,14 mL, 0,70 mmol) vao. Khudy hdn hop trong 5 gitr va loai bo
dung méi. Tinh ché phan cin bing sic ky cot nhanh trén silica gel, thu duoc 79 mg
metyl este cua axit 2-(5-etoxy-pyridin-3-yl)-2,3-dihydro-benzo[1,4]dioxin-5-

carboxylic.

Buéc D: Hoa tan lithi hydroxit monohydrat (21 mg, 0,50 mmol) vao 1,0 mL nuéc va
cho dung dich nay vao dung dich metyl este cla axit 2-(5-etoxy-pyridin-3-yl)-2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic (79 mg, 0,25 mmol) trong 2,0 mL 1,4-dioxan.
Khu4y hdn hop trong 64 gid va cho 0,3 mL axit axetic vao. Sau d6, loai bo tat ca dung
moi va cho 25 mL nudc vao. Mot chét rin dugc tao ra va nd duge loc, rira bé‘mg nudc
va lam kho, thu duwgc 71 mg axit 2-(5-etoxy-pyridin-3-yl)-2,3-dihydro-

benzo[1,4]dioxin-5-carboxylic.

Buéc E: Hoa tan axit 2-(5-etoxy-pyridin-3-yl)-2,3-dihydro-benzo[1,4]dioxin-5-
carboxylic (71 mg, 0,24 mmol) vao 2,0 mL DMF va cho 1,1'-cacbonyldiimidazol (77
mg, 0,48 mmol) vao. Gia nhiét hdn hgp phan tng & 60°C trong 1 gidr va sau do, 1am
lanh xubng nhiét d6 phong. Sau d6, cho dung dich amoni hydroxit 28% trong nudc
(0,33 mL, 2,4 mmol) vao va khudy hdn hop trong mot gid. Sau d6, cho 25 mL nudc
vao va mot chat rin dugc tao ra. Loc chit rin nay, ria béng nudce va lam kho, thu duoc
53 mg san phim néu & dé muc nay. Tach c4c chit ddng phan dbi anh ctia hop chit néu

& d& muc nay bang SFC khong dbi xtmng.
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Céc hop chét 46 va 47 trong Bang 1 dugc tdng hop theo quy trinh gibng nhu
quy trinh téng hop trong Vi du 5, thay etanol & Budc C bang céc rugu c6 ban trén thi
trudong thich hop.

Vi du 6: Axit 2-[5-(1-isobutyryl-piperidin-4-yloxy)-pyridin-3-yl]-2,3-dihydro-
benzo[ 1,4]dioxin-5-carboxylic amit (Hop chit 48, Bang 1)

N\
el
07 NH, N

o//H/

Bu6c A: Tert-butyl este cua axit 4-[5-(5-metoxycacbonyl-2,3-dihydro-
benzo[ 1,4]dioxin-2-yl)-pyridin-3-yloxy]-piperidin-1-carboxylic dwgc téng hop theo
quy trinh nhu néu trong Vi du 5, cac budc tir Budc A dén Budc C, thay thé etanol &
Budc C bing tert-butyl este ciia axit 4-hydroxy-piperidin-1-carboxylic cé ban trén thi

trudng.

Bu6c B: Hoa tan tert-butyl este cua axit 4-[5-(5-metoxycacbonyl-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-pyridin-3-yloxy]-piperidin-1-carboxylic (380 mg, 0,80 mmol)
va0 5,0 mL DCM va cho 1,0 mL axit trifloaxetic vao. Khudy hdn hop trong 2 gid va
loai bo tat ca dung méi. Cho EtOAc (30 mL) cung v4i 10 mL dung dich NaHCOs bio
hoa trong nudc vao. Khudy hdn hop trong 10 phit va tach 16p nudc va chiét bing
EtOAc. Thu gom 16p hitu co va cd dic, thu duge 300 mg metyl este cua axit 2-[5-
(piperidin-4-yloxy)-pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic.

Bu6c C: Hoa tan metyl este cua axit 2-[5-(piperidin-4-yloxy)-pyridin-3-yl]-2,3-
dihydro-benzo[1,4]dioxin-5-carboxylic (300 mg, 0,80 mmol) vao 5,0 mL DCM. Sau
do, cho isobutyryl clorua (0,16 mL, 1,52 mmol) va trietyl amin (0,28 mL, 2,04 mmol)
vao. Sau khi khudy hdn hop trong 16 gid, cho 5 mL dung dich NaHCO3 bao hoa trong
nuéce (5 mL) cing véi 15 mL nuéce va 15 mL DCM vao. Khudy hén hop trong 10 phut
va tach 16p nudc va chiét bing DCM. Thu gom 16p hitu co va c6 dic, thu duoc san

phim thd. Tinh ché bing sic ky cot nhanh trén silica gel, thu dugc 160 mg metyl este
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cua axit 2-[5-(1-isobutyryl-piperidin-4-yloxy)-pyridin-3-yl]-2,3-dihydro-

benzo[1,4]dioxin-5-carboxylic.

Budc D: Hoa tan lithi hydroxit monohydrat (30 mg, 0,73 mmol) vao 1,0 mL nudc va
cho dung dich nay vao metyl este clia axit 2-[5-(1-isobutyryl-piperidin-4-yloxy)-
pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic (160 mg, 0,36 mmol) trong
2,0 mL 1,4-dioxan. Khudy hdn hop trong 64 gir va cho 3 mL axit axetic cung véi 20
mL EtOAc va 20 mL nuéc vao. Tach 16p nuéc ra va chiét bang EtOAc. Thu gom tat
ca cac 16p hitu co va co6 dic, thu dugc 110 mg axit 2-[5-(1-isobutyryl-piperidin-4-
yloxy)-pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic.

Budce E: Hoa tan axit 2-[5-(1-isobutyryl-piperidin-4-yloxy)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic (110 mg, 0,26 mmol) vao 2,0 mL DMF va cho 1,1'-
cacbonyldiimidazol (84 mg, 0,52 mmol) vao. Gia nhiét hdn hop phan tmg & 60°C
trong 1 gio va sau d6, 1am lanh xubng nhiét d6 phong. Sau d6, cho dung dich amoni
hydroxit 28% trong nuéc (0,36 mL, 2,6 mmol) vao va khudy hén hop trong mét gid.
Sau d6, cho 25 mL nuéc vao va mdt chét rin dugc tao ra. Loc chét rin nay, ria bﬁng
nuée va lam kho, thu dugc 75 mg san phdm néu & d& muc nay. Tach cac chét dong

phan d6i anh ctia hop chét néu & d& muc nay bang SFC khong d6i xtmg.

Vi du 7: Axit 2-[5-(2,2,2-triflo-1-hydroxy-etyl)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit (Hop chét 49, Bang 1)

N | F
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Budéc A: Axit 2-[5-(2,2,2-triflo-1-hydroxy-etyl)-pyridin-3-yl]-benzo[1,4]dioxin-5-
carboxylic amit dugc diéu ché tir 1-(5-bromo-pyridin-3-yl)-2,2,2-triflo-etanol va metyl
este clia axit 2-bromo-benzo[1,4]dioxin-5-carboxylic theo quy trinh giéng quy trinh
trong Vi du 2, céc tir Buéc A dén Budce C. Tach cc chit dong phan déi anh bang SFC
khong dbi xtmg (LUX Cellulose-2, 30% (1:1:1 MeOH:EtOH:i-PrOH+0,1%
DEA):COz, 70 mL/phut, 120 bar (12 MPa), 35°C).
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Buéc B: Axit 2-[5-(2,2,2-triflo-1-hydroxy-etyl)-pyridin-3-yl]-benzo[1,4]dioxin-5-
carboxylic amit, chit ddng phan dbi anh A (125 mg, 0,36 mmol) dugc hydro hoa theo
quy trinh gidng nhu quy trinh trong Vi du 2, Buéc D, thu duge 90 mg san phidm. Chay
SFC khong dbi xtmg cho san phdm nay, thu dugc 14 mg 49AA va 14 mg 49AB.

Buéc C: Axit 2-[5-(2,2,2-triflo-1-hydroxy-etyl)-pyridin-3-yl]-benzo[1,4]dioxin-5-
carboxylic amit, chit ddng phan déi anh B (120 mg, 0,34 mmol) dugc hydro héa theo
quy trinh gidng nhu quy trinh trong Vi du 2, Buéc D, thu dugc 90 mg sin phidm. Chay
SFC khéng dbi xtmg cho san phim nay, thu dugc 13 mg 49BA va 15 mg 49BB.

Vi du 8: 2-[5-(4-hydroxy-tetrahydro-pyran-4-yl)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-cacbonitril, (Hop chét 50, Bang 1)

N
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Gia nhiét hdn hop axit 2-[5-(4-hydroxy-tetrahydro-pyran-4-yl)-pyridin-3-yl]-

2,3-dihydro-benzo[1,4]dioxin-5-carboxylic amit, chit ddng phén d6i anh B (40 mg,
| 0,1 mmol) va Paladi(IT) clorua (20 mg, 0,1 mmol) trong 1 mL. ACN:Nuéc 1:1 trong lo
bit kin & 50°C trong 16 gio. Dé ngudi hdn hop va cho nuée vao. Loc chét két tua thu
duoc ra va 1am kho. Hoa tan chét rin nay trong nudc 10% trong DMSO va tinh ché
bing HPLC diéu ché. C6 dic cac phan doan dén kho, thu duoc 8 mg.hc_rp chét néu ¢ dé

muc nay.

Vi du 9: Axit 2-(7-hydroxy-6,7-dihydro-5H-[2]pyrindin-4-yl)-2,3-dihydro-
benzol[ 1,4]dioxin-5-carboxylic amit (Hop chét 52, Bang 1)
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Budc A: Metyl este cua axit 2-(7-hydroxy-6,7-dihydro-5H-[2]pyrindin-4-yl)-
benzo[ 1,4]dioxin-5-carboxylic dugc tdng hop tir 4-bromo-6,7-dihydro-5H-[2]pyrindin-

7-0l va metyl este cua axit 2-bromo-benzo[1,4]dioxin-5-carboxylic theo quy trinh
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gidng nhu quy trinh néu trong Vi du 2, cdc Budc A va B. Téch céc chét déng phan ddi
anh béng SFC (LUX Cellulose-1, 45% (MeOH)CO», 125 mL/phut, 120 bar (12 MPa),
40°C).

Buéc B: Metyl este cia axit 2-(7-hydroxy-6,7-dihydro-SH-[2]pyrindin-4-yl)-
benzo[1,4]dioxin-5-carboxylic, chit ddng phan d6i anh A duoc chuyén héa thanh hop
chét néu & d& muc nay, theo quy trinh gidng nhu quy trinh trong Vi du 2, cac Budc C
va D. Chay SFC khong d6i xtng, thu dugc 52AA va 52AB.

Budc C: Metyl este cia axit 2-(7-hydroxy-6,7-dihydro-5H-[2]pyrindin-4-yl)-
benzo[ 1,4]dioxin-5-carboxylic, chit ddng phan d6i anh B duoc chuyén hoéa thanh hop
chét néu ¢ d& muc nay, theo quy trinh gidng nhu quy trinh néu trong Vi du 2, cac Bude

C va D. Tach khong dbi xtimg bang SFC, thu dugc 52BA va 52BB.

Vi du 10: Axit N-[5-(5-xyano-2,3-dihydro-benzo[1,4]dioxin-2-yl)-pyridin-3-ylmetyl]-
2,2 2-triflo-axetamit (Hop chit 53, Bang 1) va axit etansulfonic [5-(5-xyano-2,3-
dihydro-benzo[ 1,4]dioxin-2-yl)-pyridin-3-ylmetyl]-amit (Hop chét 54, Bang 1)

. N . N .
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Buéc A: Metyl este clia axit 2-bromo-benzo[ 1,4]dioxin-5-carboxylic va tert-butyl este
cla axit (5-bromo-pyridin-3-ylmetyl)-carbamic dugc chuyén hoa thanh tert-butyl este
cia axit [5-(5-carbamoyl-2,3-dihydro-benzo[1,4]dioxin-2-yl)-pyridin-3-ylmetyl}-
carbamic theo quy trinh giéng nhu quy trinh néu trong Vi du 2, cac bude tir Budc A

dén Bude D.

Budc B: Tert-butyl este ciia axit [5-(5-carbamoyl-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
pyridin-3-ylmetyl]-carbamic dugc chuyén héa thanh tert-butyl este cua axit [5-(5-
xyano-2,3-dihydro-benzo[ 1,4]dioxin-2-yl)-pyridin-3-ylmetyl]-carbamic theo quy trinh
gidng quy trinh trong Vi du 4.

Budc C: Hoa tan tert-butyl este ctia axit [5-(5-xyano-2,3-dihydro-benzo[ 1,4]dioxin-2-
y1)-pyridin-3-ylmetyl]-carbamic (140 mg, 0,4 mmol) trong 5 mL DCM. Cho axit
trifloaxetic (0,5 mL) vao va khudy hén hop phan ung ¢ nhiét do phong trong 2 gid.
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Loai b dung mdi, thu dugc 100 mg 2-(5-aminometyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-cacbonitril. Hoa tan 2-(5-aminometyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-cacbonitril thd (100 mg, 0,4 mmol) chira axit trifloaxetic sét lai
vao 5 mL THF. Cho N,N-diisopropyletylamin (0,12 mL, 0,8 mmol) va etansulfonyl
clorua (75 pL, 0,8 mmol) vao. Khudy hén hop phan ng & nhiét 36 phong trong hai
gi®. Sau d6, co dic dén kho va tinh ché bing sic ky nhanh trén cot Biotage KP-NH,
rira giai bang EtAOc trong heptan, thu dwoc 26 mg hop chét 53 va 40 mg axit
etansulfonic [5-(5-xyano-2,3-dihydro-benzo[ 1,4]dioxin-2-yl)-pyridin-3-ylmetyl]-amit
(54). Tach c4c chat ddng phan d6i anh ctia hop chit 54 bang SFC khong déi xtng.

Vi du 11: 2-{5-[2-((R)-3-hydroxy-pyrolidin-1-yl)-2-oxo-etyl]-pyridin-3-y1}-2,3-
dihydro-benzo[ 1,4]dioxin-5-cacbonitril (Hop chét 55, Bang 1)

OH

Buéc A:  (R)-3-{2-[5-(5-xyano-2,3-dihydro-benzol 1,4]dioxin-2-yl)-pyridin-3-yl1]-
axetyl}-xyclopentyl este ciia axit triflo-metansulfonic dugc didu ché tir 2-(5-bromo-
pyridin-3-yl)-1-((R)-3-hydroxy-pyrolidin-1-yl)-etanon va metyl este cia axit 2-bromo-
benzo[1,4]dioxin-5-carboxylic theo quy trinh giéng nhu quy trinh néu trong Vi du 2,

cac budce tir Bude A dén Bude D va Vi du 4.

Budc B: Cho lithi hydroxit (72 mg, 3,0 mmol) vao (R)-3-{2-[5-(5-xyano-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-pyridin-3-yl]-axetyl}-xyclopentyl este coa axit triflo-
metansulfonic (140 mg, 0,30 mmol) trong 5 mL THF:nuéc 1:1. Khudy hdn hop phan
Ung & nhiét do phng trong 16 gid. C6 dic hdn hop phan tng dén kho va phan bb phin
cdn vao gitta EtOAc va nuéc. Co dic 16p EtOAc dén khd va tinh ché phin can bang
sdc ky silica gel, thu duoc 90 mg hop chét triét quang néu & d& muc nay. Tach cac chét

ddng phan ddi anh ctia hop chit 55 bang SFC khong dbi xung.

Vi dy 12:  Axit  2-[5-flo-4-((S)-1-hydroxy-etyl)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit (Hop chit 56, Bang 1)
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Budc A: Hoa tan 3-bromo-5-flo-pyridin (13 g, 74 mmol) vao 140 mL THF khé va lam
lanh xudng -78°C. Cho dung dich LDA (44 mL, 2,0 M trong THF, 88 mmol) vao va
khudy hdn hop trong 2 gid & -78°C. Sau d6, cho dung dich axetaldehyt (30 mL, 5,0 M
trong THF, 150 mmol) vao & -78°C va tiép tuc dé phan ung xay ra trong 30 phut. Sau
d6, cho dung dich NH4Cl bdo hoa trong nuée (200 mL) vao va lam 4m hdn hop dén
nhiét d phong. Cho EtOAc (100 mL) cung véi 75 mL nuéce vao. Tach 16p nuée ra va
chiét bang EtOAc (2x75 mL). Thu gom 16p hitu co v ¢ dic, thu duge san phém tho.
Tinh ché bang sdc ky ¢t nhanh, thu dugc 14 g san phim triét quang. Tach khong dbi
xting san pham triét quang ndy bing SFC khong d6i xtmg, thu dugc 6,5 g (R)-1-(3-
bromo-5-flo-pyridin-4-yl)-etanol va 6,4 g (S)-1-(3-bromo-5-flo-pyridin-4-yl)-etanol.

Budc B: Lam lanh dung dich (S)-1-(3-bromo-5-flo-pyridin-4-yl)-etanol (1,62 g, 7,4
mmol) trong 25 mL THF xuéng 0°C va sau d6, cho natri hydrua 60% (736,23 mg,
18,4 mmol) vao. Khudy hdn hgp & 0°C trong 1 gid, sau d6 lam lanh xudng -78°C. Cho
n-butyllithi 1,08 M trong hexan (10,23 mL,11,0 mmol) vao, sau d6 la triisopropyl
borat (2,55 mL, 11,0 mmol). Liy bé 1am lanh ra va khudy hdn hop & nhiét do phong
trong 16 gid. Lam lanh hdn hop phan tmg xubng 0°C va sau d6 chdm dut phan Ung
bang 5,0 mL dung dich H2SOs dam ddc:nuée 1:1. Khudy hdn hop & nhiét do phong
trong 1 gio. Lam bay hoi dung mdi hitu co va sau d6 trung hoa 16p nuéc dén d6 pH=6-
7. Chiét 16p nudc bang EtOAc (3X) va rira cac 16p hitu co thu gom dugc bang nuée
mubi, 1lam khd trén MgSOq, loc va co déc, thu dugc (S)-4-flo-3-metyl-2-oxa-6-aza-1-

bora-indan-1-ol tho.

Budc C: Cho metyl este cua axit 2-bromo-benzo[1,4]dioxin-5-carboxylic (1,0 g, 3,7
mmol), (S)-4-flo-3-metyl-2-oxa-6-aza-1-bora-indan-1-ol thdé (924 mg, 5,5 mmol),
phtrc chét [1,1'-bis(diphenylphosphino)feroxen)diclopaladi(Il) DCM (150,63 mg, 0,18
mmol), 1,4-dioxan (15,00 ml) va dung dich Na,CO3 2,0M trong nuée (3,69 mL, 7,4
mmol) vao mét binh 4p Iyc. Lam sach khi cho binh phan ting bang cach thdi argon,

day lai va khudy & 100°C trong 2 gid. Lam lanh hdn hop phén tung xuéng nhiét do
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phong, pha lodng bing EtOAc va 25 mL nudce va loc hdn hop qua dét diatomit. Tach
céc 16p cua dich loc va rira 16p hitu co bing nude mudi, 1am kho trén MgSOs, loc va
cd dic. Tinh ché biang sic ky cdt nhanh silica gel, rta gidi bang 50-100%
EtOAc/heptan), thu duge 659 mg metyl este cia axit 2-[5-flo-4-((S)-1-hydroxy-etyl)-
pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic.

Budc D: Chuyén héa metyl este cia axit 2-[5 -flo-4-((S)-1-hydroxy-etyl)-pyridin-3-yl]-
benzo[1,4]dioxin-5-carboxylic thanh hop chit néu & d& muc nay theo quy trinh giéng
nhur quy trinh néu trong Vi du 2, cdc Bude C va D. Tach c4c chit ddng phan déi anh

benzodiozan bang SFC khong dbi xtng.

Hop chét 57 trong Bang 1 dugc tdng hop theo quy trinh gidng nhu quy trinh
néu trong Vi du 12, thay thé (R)-1-(3-bromo-5-flo-pyridin-4-yl)-etanol & Budc B.

Vi du 13: Axit 2-[5-flo-4-(1-hydroxy-1-metyl-etyl)-pyridin-3-yl]-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit (Hop chét 58, Bang 1)

N\
<£[O HO
O™ "NH,

Bude A: Cho axit trifloaxetic (0,15 mL, 2,0 mmol) vao dung dich axit 2-[5-flo-4-(1-
hydroxy-etyl)-pyridin-3-yl]-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic amit (hgp chét
57) (632,00 mg, 2,0 mmol), va Dess-Martin periodinan (1,01 g, 2,4 mmol) trong 35
mL axetonitril. Khudy hén hop di thé nay ¢ nhi¢t do phong trong 2 ngay. Pha loang
hdn hop phan tng bang 150 mL 15% MeOH/DCM. Cho NaOH IN va Na,S;0; 2M
vao va loc hdn hop. Tach cac 16p, va cb dic 16p hiru co. Tinh ché bang séic ky cot
nhanh silica gel, rtra giai bing 50-100% EtOAc/heptan, thu duge 550 mg axit 2-(4-
axetyl-5-flo-pyridin-3-yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic amit.

Buoc B: Lam lanh dung dich axit 2-(4-axetyl-5-flo-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic amit (440,00 mg, 1,4 mmol) trong 44 mL THF xudng
0°C va sau d6 xir ly bang dung dich metylmagie bromua 2,0 M trong THF(2,3 mL, 6,6
mmol). Khudy hdn hop & 0°C trong 30 phut. Dap tét phan ing bang dung dich NH4Cl
bdo hoa trong nuwdc va pha lodng bing EtOAc/nude. Tach 16p nuéc ra, va chiét lai

bang EtOAc. Rtra cac 16p hitu co thu gom dugc bing nudc mubdi, 1am khod trén
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MgSOs, loc va co dic. Tinh ché bang sic ky cot trén cot Biotage KP-NH, rira giai
bang 50-100% EtOAc, thu dugc 125 mg hop chét néu & d& muc nay. Téch cac chit
ddng phén dbi anh bing SFC khong dbi xing.

Vi du 14: Axit 2-[5-(xyclopropyl-etansulfonylamino-metyl)-pyridin-3-yl]-
benzo[1,4]dioxin-5-carboxyli amit (Hop chit 60, Bang 1)

Buéc A: Cho titan(IV) isopropoxit (1,59 mL, 5,4mmol) vao hdén hop 5-
bromonicotinaldehyt (0,50 g, 2,69 mmol) va etansulfonamit (0,37 g, 3,36 mmol) trong
9,0 mL toluen. Khudy hdn hop phéan tng & 120°C trong 3 gid, sau d6 co dic dén kho.
Hoa tan phin cin con lai trong 10 mL THF va 1am lanh xudng -40°C. Cho nhd giot
xyclopropylmagie bromua (16,13 mL, 8,1 mmol) vao va dé hdn hop phan Gng 4m tir
tir dén nhiét do phong. Sau 16 gi0, pha loang hdn hop phan ting bang EtOAc va rira
bang dung dich NH4ClI bdo hoa trong nuée, sau d6 1a nudec mudi. Lam kho 16p hitu co
(MgSO04), loc va co dic. Tinh ché phan cin thu dugc bing sic ky cot nhanh silica gel,
rira giai bang 0-5% MeOH/DCM, thu dugc 0,59 g axit etansulfonic [(5-bromo-pyridin-
3-yl)-xyclopropyl-metyl]-amit.

Budc B: Chuyén hoa axit etansulfonic [(§-bromo-pyridin-3-yl)-xyclopropyl-metyl]-
amit va metyl este cia axit 2-bromo-benzo[1,4]dioxin-5-carboxylic thanh axit 2-[5-
(xyclopropyl-etansulfonylamino-metyl)-pyridin-3-yl]-benzo[ 1,4]dioxin-5-carboxylic
amit theo quy trinh giéng nhu quy trinh néu trong Vi du 2, cdc Buée tir A dén C. T4ch
cac chat dong phan dbi anh bing SFC (Regis (S,S) Whelk-O 1, 40% (EtOH+1%
isopropylamin):COa, 80 mL/phut, 100 bar (10 MPa), 25°C).

Buge C: Hydro héa axit 2-[5-(xyclopropyl-etansulfonylamino-metyl)-pyridin-3-yl]-
benzo[ 1,4]dioxin-5-carboxylic amit, ch4t ddng phan d6i anh A theo quy trinh gibng
nhu quy trinh néu trong Vi du 2, Buéc D. Chay SFC khong dbi xtng, thu dugc 60AA
va 60AB.
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Buéc D: Hydro héa axit 2-[5-(xyclopropyl-etansulfonylamino-metyl)-pyridin-3-yl]-
benzo[ 1,4]dioxin-5-carboxylic amit, chit ddng phan dbi anh B theo quy trinh giéng
nhu quy trinh néu trong Vi du 2, Buéc D. Chay SFC khong dbi ximg, thu dugc 60BA
va 60BB.

Vi du 15: Axit 2-(5-xyano-4-metyl-pyridin-3-yl)-2,3-dihydro-benzo[1,4]dioxin-5-
carboxylic amit (Hop chét 61, Bang 1)
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Budc A: Cho CDI (1,97 g, 12,2 mmol) viao huyén phu dugc khudy axit 5-bromo-4-
metyl-nicotinic (1,75 g, 8,10 mmol) trong 20 mL DMF. Lam 4m hdn hop & 65°C trong
0,75 gio, sau d6 1am lanh xubng nhiét do phong va xir 1y bang amoni hydroxit (10,1
ml, 81,0 mmol). Sau khi khudy trong 2 gid, r6t hn hop phan tng vao nuée (150 ml)
va chiét san phdm nay bang EtOAc (3x). Lam khé cac 16p hitu co thu gom dugc
(MgSO04), loc va ¢ dic. Tinh ché san phidm thé nay bing sic ky c6t nhanh silica gel,
rira giai bang 0-6% MeOH/DCM, thu dugc 1,4 g 5-bromo-4-metyl-nicotinamit.

Budc B: Chuyén hoa 5-bromo-4-metyl-nicotinamit va metyl este ciia axit 2-bromo-
benzo[1,4]dioxin-5-carboxylic thanh metyl este cia axit 2-(5-carbamoyl-4-metyl-
pyridin-3-yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic theo quy trinh giéng nhu quy

trinh néu trong Vi du 1, cac Bude tir A dén C.

Budc C: Cho nho giot trifloaxetic anhydrua (0,77 ml, 5,5 mmol) vao dung dich dugc
khudy ~metyl este cua axit 2-(5-carbamoyl-4-metyl-pyridin-3-yl)-2,3-dihydro-
benzo[ 1,4]dioxin-5-carboxylic (180 mg, 0,55 mmol) trong 10,0 mL 1,4-dioxan va
pyridin (0,89 ml, 10,9 mmol) trong 10 phut. Khi bd sung xong, khudy hdn hop phan
Ung trong 5 phut, sau d6 rét né vao nuéc va NaHCOs3 (bdo hoa, 1:1, 150 mL). Pha
lodng hdn hop bing EtOAc va tach céc 16p. Rira 16p hitu co mot 1an bang nude va sau
do 1am kho (MgSOs4). Loc va cd déc, thu duge 160 mg metyl este cla axit 2-(5-xyano-
4-metyl-pyridin-3-yl)-2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic.

Budc D: Lam 4m huyén phii metyl este ciia axit 2-(5-xyano-4-metyl-pyridin-3-y1)-2,3-
dihydro-benzo[ 1,4]dioxin-5-carboxylic (160 mg, 0,52 mmol) trong amoniac 7N trong

-58-



26447

metanol (5,0 ml, 35,0 mmol) dén 85°C. Sau 24 gi®, 1am lanh hdn hop phan vng xubng
nhiét do phong va cd dic. Tinh ché san phim thd con lai bang séc ky cot nhanh trén
cot Biotage KP-NH, rira giai bing DCM, thu dwoc 70 mg hop chét néu & d& muc nay.
Téch cac chat ddng phan d6i anh bang SFC.

Vi du 16: 2-(5-{[imino(metyl)oxo-AS-sulfanyl]metyl}pyridin-3-yl)-2,3-dihydro-1,4-
benzodioxin-5-cacbonitril (Hop chét 62, Bang 1)

N
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Budéc A: Metyl este cua axit (2-(5-hydroxymetyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic dugc téng hop tir (5-bromo-pyridin-3-yl)-metanol va
metyl este cua axit 2-bromo-benzo[ 1,4]dioxin-5-carboxylic theo quy trinh giéng nhu
quy trinh néu trong Vi du 1, cdc Budc tir A dén C. Tach cac chit dong phan déi anh
bang SFC khong dbi xtng (Chiracel-OJ-H, DEA 0,5% trong metanol, 100 mL/phut,
100 bar (10 MPa), 25°C).

Budc B: Cho cacbon tetrabromua (2,38 g, 7,2 mmol) vao dung dich duoc lam lanh
(0°C) metyl este cua axit (2-(5-hydroxymetyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic, chit déng phan d6i anh B (1,80 g, 6,0 mmol) va
triphenylphosphin (1,88 g, 7,2 mmol) trong 50 mL DCM. Khudy hén hop phan tmg
trong 30 phut, sau d6 cd dic hdn hgp nay trong chan khong. Tinh ché ciin tho bing sic
ky cot nhanh silica gel, rira giai bing 10-100% EtOAc/heptan, thu dugc 1,3 g metyl
este cua axit 2-(5-bromometyl-pyridin-3-yl)-2,3-dihydro-benzo[1,4]dioxin-5-

carboxylic, chit ddng phan d6i anh B.

Budc C: Cho natri thiometoxit (325 mg, 4,6 mmol) va kali cacbonat (987 mg, 7,1
mmol) vao dung dich metyl este cta axit 2- (5-bromometyl-pyridin-3-y1)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic, chit ddng phan dbi anh B (1,3 g, 3,6 mmol) trong 35
mL DMF va khudy & nhiét d6 phong qua dém. Sau d6, loc hdn hop phan tmg va ria
cac chit rin béng DCM. Cb déc céac dich loc thu gom dugc va tinh ché phén cin thu

dugc bang séc ky cot nhanh silica gel, rira giai bing 0-8% MeOH trong DCM, thu
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dugc 1 g metyl este cia axit 2-(5-metylsulfanylmetyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic, chit ddng phan dbi anh B.

Bué6c D: Chia lam bén 1an va cho axit 3-cloperoxybenzoic (593 mg, 2,4 mmol) vao
dung dich dugce khudy 0°C metyl este cia axit 2-(5-metylsulfanylmetyl-pyridin-3-yl)-
2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic, chit dong phan déi anh B (1,00 g, 3,0
mmol) trong 45 mL clorofom trong 20 phut. Khudy hén hop phan tng trong 15 phut &
0°C va xtr ly bang trietylamin (1,5 ml) va ¢6 ddc. Tinh ché phin cin thu duge bang sic
ky nhanh trén cot Biotage KP-NH, rira giai bang 10-100% EtOAc/heptan, thu dugc
600 mg metyl este cua axit 2-(5-metansulfinylmetyl-pyridin-3-yl)-2,3-dihydro-
benzo[1,4]dioxin-5-carboxylic, hdn hop cac chit déng phan khong dbi quang BA va
BB.

Budce E: Cho 1an lugt 2,2,2- triflo-axetamit (390 mg, 3,5 mmol), magie oxit (278 mg,
6,9 mmol), rodi(I) axetat dime (53 mg, 0,1 mmol), va iodobenzen diaxetat (835 mg,
2,6 mmol) vao dung dich metyl este cla axit 2-(5-metansulfinylmetyl-pyridin-3-yl)-
2,3-dihydro-benzo[ 1,4]dioxin-5-carboxylic, cac chit ddng phan khong dbi quang BA
va BB (600 mg, 1,7 mmol) trong 30 mL DCM. Khudy hén hop phan tng & nhiét do
phong trong 17 gid. Sau d6, lai cho cac tac nhan phan (ng nay véi lugng duong lugng
ban d4u vao hdn hop phan Gng. Sau khi khudy qua dém & nhiét do phong, loc hdn hop
phéan tmg va rira cac chét rin béng DCM. Co dac cac dich lgc thu gom dugc va tinh
ché phan cn thd con lai bing sic ky cot nhanh silica gel, rira gidi bing 5-100%
EtOAc/heptan, thu dugc 160 mg metyl 2-(5-{[metyl(oxo)[(trifloaxetyl)imino]-AS-
sulfanyl]metyl}pyridin-3-yl)-2,3-dihydro-1,4-benzodioxin-5-carboxylat, hdn hop céc
chét ddng phan khong dbi quang BA va BB.

Budc F: Nap metyl 2-(5-{[metyl(oxo)[(trifloaxetyl)imino]-A®-sulfanylJmetyl}pyridin-
3-y1)-2,3-dihydro-1,4-benzodioxin-5-carboxylat, cic chit ddng phan khong dbi quang
BA va BB (160 mg, 0,4 mmol) va amoniac 7N trong metanol (8 mL) vao binh phan
mg vi séng 20 mL. P4y binh lai va 1am 4m & 85°C trong 2 ngay. Sau d6, 1am lanh hdn
hop phéan tng va c6 dic. Tinh ché san phdm thé bang HPLC (5-60% ACN/H20, 20
phut, dung méi dugc cai bién TFA) va cb dic cac phan doan chira san phdm, thu dugc
2-(5-{[imino(metyl)oxo-A%-sulfanyllmetyl } pyridin-3-yl)-2,3-dihydro-1,4-benzodioxin-
5-carboxamit, hén hop cic chit ddng phan khong ddi quang BA va BB.
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Budc G: Cho nho giot pyridin (0,77 mL, 9,5 mmol) va trifloaxetic anhydrua (0,67 mL,
4,8 mmol) vao hdn hop 2-(5-{[imino(metyl)oxo-AS-sulfanyl]metyl}pyridin-3-yl)-2,3-
dihydro-1,4-benzodioxin-5-carboxamit, c4c chit ddng phan khong dbi quang BA va
BB (220 mg, 0,5 mmol) trong 25 mL dioxan. Khudy hdn hop phan tmg & nhiét do
phong trong 15 phut, sau d6 co dic hdn hop phan ing dén kho. Xt Iy cin con lai bang
MeOH 7N trong amoniac (50 mL) va ¢d dic hdn hgp nay. Tinh ché phén can thu dugc
bang HPLC (10-100% CH3;CN/H20 trong 20 phut, 0,1% TFA), thu dugc 70 mg 2-(5-
{[imino(metyl)oxo-AS-sulfanylJmetyl}pyridin-3-y1)-2,3-dihydro-1,4-benzodioxin-5-
cacbonitril. Phan giai cac chit ddng phan khong d6i quang BA va BB bing SFC khong
d6i xtng, thu duoc 62BA va 62BB.

Bugc H: Chuyén héa metyl este cua axit (2-(5-hydroxymetyl-pyridin-3-yl)-2,3-
dihydro-benzol 1,4]dioxin-5-carboxylic, chit dbng phan dbi anh A thanh 2-(5-
{[imino(metyl)oxo-AS-sulfanyl]metyl}pyridin-3-y1)-2,3-dihydro-1,4-benzodioxin-5-
cacbonitril, hdn hop céc chit ddng phan khong dbi quang AA va AB theo quy trinh
giéng nhu quy trinh trén déy, Vi du 16, cic Budc tir B dén G. Phan giai cac chit dong
phan khong dbi quang AA va AB bang SFC khong d6i ximg, thu dugc 62AA va
62BB.

Bang 2: Diéu kién tach SFC khéng dbi xting

Hop Cot Pha dong Tée Ap suit | Nhiét
chat d | (bar(1 | dod
s dong | bar= | (°C)
(mL/ 0,1

phut) | MPa))

ChiralPak IC 32% (1:1:1 MeOH:EtOH:IPA + 0,1% |85 110 40

DEA):CO2
RegisPack 30% (2:1:1 MeOH:EtOH:IPA):CO» 130|120 35
RegisPack 45% (EtOH):CO» 125|120 35

ChiralPak IC  |31% (1:1:1 MeOH:EtOH:IPA + 1% |84  [130 |40
DEA):CO;

RegisPack 25% (1:1:1MeOH:EtOH:IPA):CO» 75 125 40

6A |LUX Cellulose-3 [25% (1:1:1MeOH:EtOH:IPA):CO> 155 |120 35
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6B |LUX Cellulose-3 {25% (1:1:1 MeOH:EtOH:IPA):CO> 150 1120 35
7 LUX Cellulose-1 {27% (1:1:1 MeOH:EtOH:IPA):CO» 85 120 40
8 ChiralPak IC 40% (MeOH):CO» 85 120 40
9 LUX Cellulose-1 {28% (1:1:1 MeOH:EtOH:IPA):CO> 145 120 40
10  |ChiralPak AD-H |32% (MeOH):CO> 90 120 40
11 |RegisPack 25% (1:1:1 MeOH:EtOH:IPA):CO> 110 [130 40
12 |LUX Cellulose-3 |18%(1:1:1MeOH:EtOH:IPA+0,1%DE |70 120 35
A):CO,
13  |LUX Cellulose-1 |32% (1:1:1 MeOH:EtOH:IPA+0,1% 85 120 35
DEA):CO»
14  |ChiralPak TA 33% (1:1:1 MeOH:EtOH:IPA+0,1% 110 {120 35
DEA):CO2
15 |LUX Cellulose-1 {30% ((1:1:1MeOH:EtOH:IPA)+0,1% |90 120 35
DEA):CO2
16 |LUX Cellulose-3 |40% (1:1:1 MeOH:EtOH:IPA):CO» 135 |120 35
17 |LUX Cellulose-3 {20% (1:1:1 MeOH:EtOH:IPA):CO> 140 120 35
18 |LUX Cellulose-1 {35% (1:1:1 MeOH:EtoH:IPA):CO> 140 120 35
19 |LUX Cellulose-1 [35% 3:1:1 (MeOH:EtOH:IPA):CO» 80 120 35
21  |LUX Cellulose-1 |25% (1:1:1 MeOH:EtOH:IPA):CO» 90 130 40
23  |LUX Cellulose-1 |28% (6:7:7 MeOH:EtOH:IPA):CO> 80 120 40
24  |ChiralPak AD-H |65% (1:1 MeOH:IPA+0,2% 65 100 25
isopropylamin):CO>
25 |LUX Cellulose-1 {30% (67% MeOH:33% 65 120 35
(1:1EtOH:IPA)+0,1% DEA):CO2
26 |RegisPack 25% (MeOH):CO» 70 120 40
27 |LUX Cellulose-2 |{40% (MeOH):CO» 80 120 35
28  |ChiralPak IC 16% (1:1:1 MeOH:EtOH:IPA):CO> 90 120 40
29  |RegisPack 15% (11:5:4 MeOH:EtOH:IPA):CO2 |90 120 40
30 |RegisPack 25% (2:1 IPA:MeOH)COz 85 120 40
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32 |LUX Cellulose-1 |30% (4:3:3 MeOH:EtOH:IPA):CO2 80 120 40
33 |LUX Cellulose-3 |15% (1:1:1MeOH:EtOH:IPA):CO» 115 |120 40
36 |LUX Cellulose-3 |25% (1:1:1 MeOH:EtOH:IPA):CO> 120|120 40
43  |LUX Cellulose-3 |28% (1:1:1 MeOH:EtOH:IPA):CO» 115|120 40
44  |LUX Cellulose-3 [20% (85:15 MeOH:IPA):CO> 85 130 40
45 |LUX Cellulose-1 |{30% (1:1:1 MeOH:EtOH:IPA):CO» 110 |140 40
48 |LUX Cellulose-3 |20% 1:1:1 (MeOH:EtOH:IPA):CO> 80 120 40
49A |ChiralPak IC 25% 1:1:1 (MeOH:EtOH:IPA):CO> 120 |120 35
49B |ChiralPak IC 25% 1:1:1 (MeOH:EtOH:IPA):CO» 120|120 35
51 |LUX Cellulose-1 {40% (1:1 MeOH:IPA):CO» 120 |120 40
52A |RegisPack 25% (6:3:1 IPA:MeOH:EtOH):CO» 80 120 40
52B |RegisPack 25% (1:1:1 MeOH:EtOH:IPA):CO> 80 120 40
54 |LUX Cellulose-3 |20% (2:3:3 MeOH:EtOH:IPA):CO> 65 130 40
55 |LUX Cellulose-3 |25% (2:1:1 MeOH:EtOH:IPA):CO> 85 120 40
56 |Chiracel OD-H |30% (1:1:1 MeOH:EtOH:IPA):CO» 115 |120 35
57 |ChiralPak IA 30% (1:1:1 MeOH:EtOH:IPA):CO> 120 {120 35
58 |LUX Cellulose-1 {22% (1:1:1 MeOH:EtOH:IPA):CO> 80 120 40
59 |ChiralPak AD-H [45% (3:1 ACN:MeOH+ 0,2% 80 100 25
isopropylamin):CO
60A |RegisPack 35% 1:1:1 MeOH:EtOH:IPA):CO> 145 120 35
60B |RegisPack 30% (1:1:1 MeOH:EtOH:IPA):CO: 140 1120 35
61 |ChiralPak AD-H |26% (1:1:1 MeOH:EtOH:IPA):CO2 90 120 40
62A |RegisPack 45% (MeOH):CO» 80 120 40
62B |LUX Cellulose-4 |31% (65:35 MeOH:IPA):CO2 70 140 40
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Béang 3: Phuong phap LC/MS

Phuong A \
phip | Phadong A | ' 07 Gradien (m?/or}‘i o oot
HPLC p
Thoi
gian %A %B
(phut)
0 90,0 10,0 Th
o/ mos ermo
axit formic g(’)ilfijxu 0,5 90,0 10,0 Scientific,
A 0,1% trong tron 0,5 Aquasil C18,
nuée & | 15 1,0 | 99,0 50 x 2,1 mm,
axetonitril 51
2,5 1,0 99,0
3,3 90,0 10,0
4,0 90,0 10,0
95% nudc £ BEH
594 axetonitril axetonitril tr 90% A dén 100% B 2,1x50mm
B +000 sopaxit | T0:05% |trong 1,19 phit, gitt 6 100%| 0,8 | C18, dudmg
for,mico axit formic B dén 1,70 phuat kinh hat 1,7
pm
95% nuédce ] BEH
5% tr 90% A dén 100% B 2,1x50mm
C  |axetonitril+2, |axetonitril |trong 1,19 phut, gitt & 100% 0,8 C18, dudong
5mM amoni B d¢n 1,70 phut kinh hat
bicacbonat 1,7m
95% nudc ] BEH
5% tr 90% A dén 100% B 2,1x50mm
D axetonitril+2, |axetonitril |trong 4,45’ph1'1t, gitt & 100% 0,8 C18, duong
SmMamoni B dén 4,58 phut kinh hat
bicacbonat 1,7m
95% nuédce
5% axetonitril | tir 95% A dén 100% B I;fif(;%mm
E  |axetonitril+0, |+0,05%  |trong 3,65 phit, gitt & 100% 0,6 dirc‘m Kinh ’
05%axit |axit formic B dén 4,95 phut &
formi hat 1,8pum
ormic
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o ome | 100% A gitrtrong 1,00 HSS T3
axetonitril+0, |+0,05% | PRULW 100% A dén95% | o 2,1x100mm,
05% axit axit formic B trong 4,50 phit, gitt & duong kinh
formic 100% B dén 4,91 phut hat 1,8um
Bang 4: Dit liéu LC/MS
Hop chit| Khéi |Thoi gian|Phuong| Hop | Khéi |Thoi gian|Phuong
sO lugng gil phap | chatso | luong gil phéap
thuc té | (phit) | LCMS thuc té| (phat) | LCMS

1A | 3572 | 037 B 33A | 412,0 | 0,58 C

1B 3572 | 0,37 B 33B | 412,0 | 0,57 C

2A | 3224 | 0,61 B 34A | 3380 | 0,64 C

2B 321,9 | 0,62 B 34B |338,0| 0,61 C

3A | 4040 | 0,57 C 35A | 336,1| 0,63 B

3B 404,0 | 0,56 C 35B | 336,0 | 0,66 B

4A | 257,1 | 1,66 A 36A | 3522 | 1,23 A

4B 2572 | 1,66 A 36B | 3522 | 1,22 A

SA | 3542 | 1,23 A 37A | 331,0 | 0,64 B

5B 3542 | 1,23 A 37B | 331,2| 0,64 B
6AA | 3542 | 0,44 B 38A | 3803 | 1,31 A
6AB | 3539 | 0,44 B 38B | 3803 | 1,31 A
6BA | 354,0 | 0,44 B 39A | 336,0| 0,68 C
6BB | 354,0 | 0,44 B 39B | 336,0| 0,68 C

7A | 3980 | 0,53 B 40A | 3949 | 0,81 B

7B 397,9 | 0,53 B 40B | 3949 | 0,85 B

8A | 3492 | 1,16 A 41A | 3862 | 0,74 B

8B 3492 | 1,16 A 41B | 3863 | 0,74 B

9A | 3250 | 0,76 B 42A 3540 | 1,21 D
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9B 325,0 0,76 B 42B | 354,0 1,19 D
10A 3414 0,48 B 43A | 366,2 1,24 A
10B 340,9 0,47 B 43B | 366,2 1,24 A
11A 355,1 0,56 B 44A | 346,8 0,69 B
11B 355,1 0,56 B 44B | 346,9 0,69 B
12A 398,2 0,53 B 45A | 300,8 0,6 B
12B 397,8 0,51 B 45B | 300,9 0,6 B
13A 384,3 1,14 A 46A | 343,2 0,54 B
13B 384,3 1,14 A 46B | 342,9 0,54 B
14A 354,0 0,5 B 47A | 356,9 0,58 B
14B 354,0 0,5 B 47B | 356,8 0,58 B
I5A 369,6 0,42 B 48A | 426,3 0,66 B
15B 369,7 0,42 B 48B | 426,0 0,66 B
16A 412,1 1,19 A 49AA | 354,9 0,59 B
16B 412,1 1,19 A 49AB | 354,9 0,59 B
17A 383,8 0,51 C 49BA | 354,9 0,6 B
17B 384,0 0,52 C 49BA | 354,9 0,6 B
18A 384,0 0,52 C 50B | 339,2 0,59 B
18B 384,0 0,52 C 51A | 275,2 0,62 C
19A 370,2 0,5 C 51B | 275,2 0,62 C
19B 369.,9 0,5 C 52AA | 313,1 0,48 C
20A 286,9 0,43 C 52AB | 313,1 0,46 C
20B 286,9 0,43 C 52BA | 313,1 0,46 C
21A 289,3 0,66 B 52BB | 313,1 0,47 C
21B 289,0 0,66 B 53 363,8 0,78 B
22A 307,3 0,65 B 54A | 359,9 0,65 B
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22B 307,3 0,63 54B | 359.,9 0,65

23A 270,9 1,15 55A | 366,3 1,29

23B 271,1 1,16 55B | 366,3 1,28

24A 368,0 0,57 56A | 319,2 1,2

24B 368,0 0,57 56B | 319,2 1,2

25A 372,2 0,49 57A | 319,2 1,2

25B 372,2 0,49 57B | 319,2 1,2

26A 327,2 0,48 58A | 3329 0,7

26B 327,2 0,47 58B | 332,9 0,7

27A 315,7 2,04 59A | 270,9 0,62

27B 315,5 2,12 59B | 2713 0,41

28A 339,2 1,32 60AA | 418,0 1,64

28B 339,2 1,32 60AB | 418,0 1,62

29A 342,0 0,48 60BA | 418,0 1,65

29B 342,0 0,48 60BB | 418,0 1,63

30A 418,0 0,61 61A | 296,0 0,6

30B 4179 0,61 61B | 296,0 0,6

31A 355,9 0,56 62AA | 330,1 2,66

31B 355,9 0,59 62AB | 330,1 2,66

32A 359,3 1,26 62BA | 330,1 0,55

wWlw| " | " |lo|lalg|mdimlg| @ | Qala|Ql» | > |>|>»|>»]|» | W

> > lglgoglalalalalri>m|mlm|lmlialalalal» | »|a

32B 359,3 1,26

62BB | 330,1 0,55

Déanh gié hoat tinh sinh hoc
Piéu ché ty thé thugng than khi Cynomolgus.

Thir nghiém e ché aldosteron synthaza va cortisol synthaza st dung ty thé
tuyén thuwong than khi cynomolgus 1am ngudn aldosteron synthaza (CYP11B2) va

cortisol synthaza (CYP11B1). Ty thé dwgc diéu ché tir tuyén thuong than khi
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cynomolgus dong lanh theo phuong phdp A dugc mo ta trong J.D. McGarry et al.
(Biochem. J., 1983, 214, 21-28), va duoc tai tao huyén phu lan cudi trong dung dich
dém AT nhu dugc mé ta trong R. Yamaguchi et al. (Cell Death and Differentiation,
2007, 14, 616-624), dugc lam dong lanh & dang cac phan phan uéc trong nito 16ng va
bao quan & -80°C cho dén khi sir dung. Hoat tinh ctia CYP11B2 va CYP11B1 trong
trong cac ché phdm nay duoc xAc dinh 13 lugng enzym tao ra 1 pmol san pham trong

mot gid trong cac diéu kién dugc mo ta.
Uc ché Aldosteron synthaza

Céc hop chit theo sang ché c6 thé duoc duge danh gid hoat tinh e ché

aldosteron synthaza bing thir nghiém sau:

Céc thir nghiém duoc tién hanh trong dia 96 16 véi thé tich cudi cing 13 60
uL/18, chita 100 mM kali phosphat, pH=7,4, 1% (thé tich) DMSO, va ngoai ra, 2uM
corticosteron va 50 don vi hoat tinh CYP11B2. C4c phan Gng dugc bét diu bing cach
bd sung NADPH vao 1mM va dé cho phan tng dién ra trong 90 phut & 37°C. Céc
phéan tng dugc dung lai bing cach bd sung 60ul MeCN chira chit chun n6i ding cho
phd khéi. Tiép theo, mét tram microlit dwgc chuyén vao dia loc thiy tinh va ly tdm véi
tdc d6 570 x g trong 5 phit va gom dich loc. San phim phan {mg aldosteron dugc dinh
lwong bang phd khéi. D& xac dinh tri s§ thir nghiém tréng (0% hoat tinh), NADPH

dugc bo qua trong mét sé phan ting.

Viée e ché phu thudc lidu duoc dinh lugng bing cach st dung hop chét & cac
ndng do khac nhau. Hoat tinh t6i da (100%) dugc xac dinh bing cic phan tng chira
NADPH, ma khong chira hop chét. Hoat tinh & m&i ndng d duge biéu thi dudi dang
phin trim cuia hoat tinh t8i da (truc y) va duoc 1ap dd thi theo ndng dd hop chét (truc
x) va ndng do twong img v&i 50% hoat tinh (ICse) dwoe x4ac dinh bing cach st dung
chuong trinh hiéu chinh dudng cong XLFit bang cach st dung mo hinh théng ké 4

thong sb.
Uc ché viée téng hop cortisol

Céc thtr nghiém duogc tién hanh d6i v6i aldosteron synthaza ngoai trir viéc st
dung 150 don vi CYP11B1, 11-deoxycortisol lam co chét va cortisol dugc do & dang

san pham.
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Céc hop chit dai dién cua sang ché dwoc thir nghiém dé danh gia hoat tinh
trong céc thir nghi€ém trén day. Cac hop chét dugc ru tién c6 ICso< 1,000 nM va cac
hop chét duoc wu tién hon c6 ICso< 100 nM trong thir nghiém nay. Pé 1am vi dy, dir
liéu chia cac hop chét dai dién tir Bang 1 dugc néu trong Bang 5. Dit li¢u cia céc chét
ddng phan d6i hinh riéng biét dugc thé hién bing cac sb lidu duoc nhap cho chit dong
phan d6i hinh A va B.

Bang 5: Dit li¢u sinh hoc

Hop | Ucché Uc ché Hop | Ucché Uc ché
chatso | CypllB2 CypllBl1 chatso | Cypl1B2 | CypllBl1
ICso (mM) | ICso (nM) ICs0 (M) | ICso (nM)
1A 570 >100000 33A 7400 >30000
1B 33 24000 33B 280 >30000
2A 120 60 34A 9 8500
2B 17 230 34B 100 >30000
3A 140 >30000 35A 8 530
3B 33 5600 35B 33 6200
4A 68 3100 36A 100 >30000
4B 22 2500 36B 14 5800
5A 310 >30000 37A 61 25000
5B 39 22000 37B 12 8000
6AA 26 2200 38A 66 15000
6AB 70 10000 38B 6 700
6BA 190 >30000 39A 11 7300
6BB 1000 >30000 39B 220 >30000
TA >30,000 >30000 40A 300 >30000
7B 47 19000 40B 70 11000
8A >30,000 >30000 41A 110 24000
gB 28 13000 41B 8 3900
9A 110 5200 42A 110 18000
9B 10 2200 42B 10 1300
10A 66 3400 43A 25 22000
10B 14 230 43B 460 >30000
11A 180 24000 44A 9 2200
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11B 19 4400 44B 81 13000
12A 100 18000 45A 18 210
12B 10 2000 45B 5 280
13A >1000 >100000 46A 260 7000
13B 95 66000 46B 17 4200
14A 29 12000 47A 110 8500
14B 660 >30000 47B 10 1200
15A 48 15000 48A 51 3100
15B 540 >30000 48B 20 240
16A 24 5200 49AA 90 3200
16B 17 54 49AB 17 1100
17A 840 >30000 49BA 66 2500
17B 67 18000 49BA 15 1100
18A 610 16000 50B 8 3300
18B 41 1100 51A 140 1200
19A 1400 >30000 51B 38 20000
19B 70 24000 52AA 37 4100
20A 110 8200 52AB 37 820
20B 17 6800 52BA 71 16000
21A 5 2600 52BB 42 13000
21B 11 5300 53 35 24000
22A 62 2000 54A - 23000
22B 11 2300 54B - 14000
23A 7,5 1400 55A 26 11000
23B 13 2000 55B 240 >30000
24A 18 7000 56A 78 14000
24B 61 25000 56B 24 14000
25A 830 >100000 57A 50 16000
25B 60 15000 57B 59 15000
26A 48 1800 58A 190 23000
26B 14 670 58B 180 3000
27A 17 2800 59A 24 1100
27B 31 5000 59B 4 890
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28A 2200 >30000 60AA 530 >30000
28B 180 6100 60AB 60 >30000
29A 44 22000 60BA 3200 >30000
29B 520 >30000 60BB 81 >30000
30A 75 22000 61A 52 25000
30B 550 24000 61B 44 22000
31A 52 >30000 62AA 320 >30000
31B 250 >30000 62AB 500 >30000
32A 73 6000 62BA 25 14000
32B 20 350 62BB 53 18000

Céac phuong phép ng dung trong diéu trj bénh

Theo sang ché, cac hop chit méi c6 cong thirc (I) (e ché aldosteron synthaza
mot cach hitu hiéu. Viéc wrc ché aldosteron synthaza 13 phuong phap hip dan dé phong
ngira va diéu tri nhiéu loai bénh hoic tinh trang bénh ma cé thé 1am thuyén gidm béng
cach lam giam lugng aldosteron. Do d6, cac hop chét nay 13 hitu ich dé diéu tri bénh
va tinh trang bénh nhu dugc md ta trong phan Tinh trang k¥ thut cia sang ché, bao
gdm cac tinh trang bénh va bénh sau:

Bénh cua than do dai thdo duong bao gém bénh than do dai thdo duong;

Bénh than khong do dai thio dudng bao gdm xo hoéa cdu than, viém than tiéu clu,
bénh than IGA, hdi ching viém thén va xo hoa cau than khu tra tung doan (FSGS);
Bénh tim mach bao gdm chimg cao huyét ap, chimg cao huyét ap dong mach phdi, hoi
chting Crohn, suy tim tAm thu, suy tim tim truong, loan chirc ning tdm thét trai, chimg
ctmg va chiing xo héa ning tdm thét trai, ching bat thuong d6 diy tam that trai, chimg
cing dong mach, chiing xo vita dong mach va bién ¢ tim mach két hop véi cuong
aldosteron nguyén phat hodc thir phat;

Chirng tang san thugng thin va cuong aldosteron nguyén phat hoic thir phat.

Céc rdi loan nay da duge mé ta dic trung & ngudi, nhung ciing tn tai véi bénh
cdn tuong tu & cac dong vat c6 vu khéc va cd thé duoc didu tri b%mg dugc phim theo

séng che.
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Do d6, hop chét c6 cong thie I theo phuong an bét ky trong sb cac phuong 4n
dugc mo ta trong ban mo ta nay hoac mubi duoc dung ctia n6 ¢6 thé dugc sir dung dé
diéu tri bénh hoic rbi loan dugc gdy ra boi aldosteron synthaza, bao gdm bénh than do
dai thao dudng, xo hoa cAu than, viém than tiéu cAu, bénh thén IGA, héi ching viém
than, xo héa cu than khu tri timg doan (FSGS), chimg cao huyét 4p, ching cao huyét
4p dong mach phdi, hoi ching Crohn, suy tim tAm thu, suy tim tdm truong, loan chuc
nang tdm thit trai, chimg cémg va ching xo héa nang tdm thét trai, chimg bit thuong
db day tam thét trai, chung cling dong mach, chimg xo vita ddng mach va bién ¢ tim
mach két hop véi cuodng aldosteron nguyén phét hogc thir phat, ching ting san thuong

than va cudng aldosteron nguyén phat hodc thir phat.

Pé str dung trong chita bénh, cac hop chét cua sang ché c6 thé dugc dung &
dang dugc pham & dang lidu thong thudng theo cach thong thuong bt ky. Cac dang
lidu thong thudng thudng chira chit mang dugc dung thich hop vé6i dang lidu cu thé
dugc chon. Nhitng dudng diing bao gdm trong tinh mach, trong co, dudi da, trong bao
hoat dich, truyén, duéi ludi, qua chan bi, miéng, cuc bd hodc x0ng. Puong dung dugc

uu tién la dudng miéng va trong tinh mach.

Céc hop chit cﬁa‘sérig ché c6 thé duoc ding doc 1ap hodc két hop véi cac ta
dugc ma lam ting dd bén ciia chét wre ché, tao didu kién thuan lgi cho viéc ding cac
duge phim chira chung trong mot sé phwong 4n nhét dinh, 1am ting qud trinh phan tan
hoc hoa tan, 1am ting hoat tinh trc ché, tao ra liéu phép phu tro, gdm ca céc hoat chét
khéc. Theo mdt phuong 4n, vi dy, nhiéu hop chit ciia sang ché c6 thé duoc ding. THt
hon néu cac liéu phap két hop nhu vay dung céac lidu lugng thip hon ciia cac hoat chét
chita bénh thong thudng, theo d6 tranh dwgc tinh doc c6 thé c6 va cac tic dung phu
xut hién khi céc tdc nhan ndy duge st dung & dang liéu phap don. Céc hop chit cia
sang ché c6 thé dugc két hop mot cach vét Iy véi cAc tac nhén chita bénh thong thudng
hodc céc t4 duge khic thinh mot duge phdm. Tt hon néu cac hop chét nay sau d6 c6
thé dugc dung cing nhau & dang liéu don. Theo mot sb phuong 4n, cic dugc phim
chtra céc t6 hop hop chét nhu véy chira it nhit khoang 5%, nhung wu tién hon 13 it nhét
khoang 20%, hop chat ¢6 cong thirc (I) (trong lwong/trong luong) hodc tb hgp cua
chung. Phén trim t6i vu (trong lvgng/trong luong) cua hop chit theo sang ché co thé
thay dbi va ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay s& hiéu rd nhitng

thay d6i nhu vdy. Theo cach khac, cac hop chét cta sang ché va céc tac nhan chira
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bénh thong thudng hoic céc ta dugc khac c6 thé dugc dung riéng r& (ké tiép hodc song

song). Viéc dinh lidu riéng r& cho phép 4p dung ché do lidu lugng linh hoat hon.

Nhu dugc dé cp trén ddy, cac dang liéu luong cta cac hop chit cua sang ché
c6 thé gdm cac chit mang dugc dung va céc ta dugc da biét dbi véi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuit ndy va phii hop véi dang lidu luong nay. Céc chit
mang va td dugc nhu vay gém, vi du, cac chét trao dbi ion, nhom oxit, nhom stearat,
lexitin, protein huyét thanh, cac chit dém, nudc, mudi hodc cac chit dién gidi va cac
chit trén co s¢ xenluloza. Cac dang lidu dwgc wu tién gdm vién nén, vién nang, vién
nén dai, 1éng, dung dich, huyén phu, nhil twong, vién hinh thoi, xi r6, bt hoan nguyén
duoc, hat, thudc dan va miéng dén da. Cac phwong phép bao ché cac dang liéu luong
nhu vay 1a da biét (xin xem, vi du, H.C. Ansel and N.G. Popovish, Pharmaceutical
Dosage Forms and Drug Delivery Systems, 5th ed., Lea and Febiger (1990)). Nhitng
yéu ciu va muc liéu lwong dbi véi cac hop chét cia sang ché c6 thé duge chon boi
ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat ndy tir cac k§ thuat va phuong
phép sin c6 phit hop véi bénh nhan cu thé. Theo médt sé phuong 4n, mirc lifu nim
trong khoang tir 1 dén 1000 mg/liéu dbi véi bénh nhan 70 kg. Mic dit mot lidu mot
ngdy c6 thé 14 di, ciing c6 thé ding dén 5 lidu mot ngay. D6i véi céc lidu ding dudng
miéng, c6 thé cin ding dén 2000 mg/ngay. Nhu ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thut ndy s& thiy, c6 thé cin dung liéu cao hon hoic thip hon tuy thude
vao cac yéu tb cu thé. Vi dy, ché d6 diéu tri va lidu cu thé s& phu thudc vao cac yéu tb
nhu tinh trang strc khoe chung ctia bénh nhan, mirc nghiém trong va dién bién cua rdi

loan & bénh nhan hodc khuynh huéng phat trién, va danh gia cta béc s§ diéu tri.
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YEU CAU BAO HQ

N
N
o) R
R’

I

1. Hop chét c6 cong thirc I:

trong do:

R! duogc chon tir -C(O)NHa, -C(O)NH(CH3) va —CN;

R? 14 -(X)-R*, trong d6:

-(X)- 1a lién két, -CHa-, hodc —O-; va

R* duogc chon tur:

-H;

Cizalkyl, tuy y dugc thé béng tr mot dén bdn nhém dugc chon tir -F, -OH va -
SO,Ci-zalkyl,;

halogen;

-CN;

-SO2C1.3alkyl;

-C(O)N(C1.3alkyl),, v6i didu kién -(X)- khong phai 13 -O-;

-NHC(O)R? hoic -N(CH3)C(O)R?, véi didu kién -(X)- 1a -CHa- va trong d6 R® dugc
chon tir Cs.6xycloalkyl va Cisalkyl thy y dugc thé bang tir mot dén ba nhém -F;
-NHSO:C1-3alkyl;

-CH(xyclopropy)NHSO2C1.3alkyl;

-OCH2C(O)N(C1-3alkyl), vé6i diéu kién -(X)- 1a -CHa-;

-S(=0)(=NH)CHj, véi diéu kién -(X)- 1a -CHy-;

heteroxyclyl dugc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl, 1,1-
dioxo[1,2]-thiazin, morpholinyl, oxazolidinyl, piperidinyl, azetidinyl, trong d6
heteroxyclyl nay tiy y dugc thé bing tir mot dén ba nhém dugc chon tir
—C(0)Ci-3alkyl, halogen, -OH, oxo va Ci.zalkyl;

-C(O)-heteroxyclyl, véi diéu kién -(X)- 1a -CHa, trong d6 heteroxyclyl nay dugc chon
tlr morpholin-4-yl, pyrolidin-1-yl va piperidin-1-yl, tiy y dugc thé bing mot hodc hai

nhom dugc chon tir -F va -OH;

-74-



26447

Cs.sxycloalkyl tiy v dugc thé bang -CN hogic -OH; va

phenyl, thy v duoc thé bing -SO,NH>; va

R? 14 H, hoic Cisalkyl tity y dugc thé bang -OH; hoic

Rz va R? cung nhau tao ra vong xycloalkyl nim canh di dong vong tuy y duoc thé
bang -OH;

hodc muoi hodc chat dong phén 1ap thé cta no.

2. Hop chit theo diém 1, trong do:

R! 13 -C(O)NH; hoic -CN;

R? 13 -(X)-R4, trong do:

-(X)- 1a lién két, va

R* dugc chon tir:

-CHs,

-CF3;

-CHF»;

-CH20H;

-CH(OH)CH3;

-CH(OH)CF3;

-F;

-CN;

heteroxyclyl dugc chon tir tetrahydropyranyl va pyrolidinyl, trong d6 heteroxyclyl nay
tiy y duogc thé bang tir mot dén ba nhém duge chon tir Cr3alkyl, halogen, -OH va oxo;
Cs.sxycloalkyl tiy v dwoc thé bing —CN hodc —OH; va

phenyl, tily y duoc thé bing —~SO,NH?; hoic

-(X)-1a0,va

R* dugc chon tir:

Cizalkyl;

-CH2S02C1-3alkyl; va

heteroxyclyl dugc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl,
piperidinyl, va azetidinyl, trong d6 heteroxyclyl nay tuy y duoc thé bing tir mdt dén ba
nhom dugc chon tir -C(0O)Ci-3alkyl, halogen, -OH, oxo va C1;3a1kyl; hodc

X 1a (-CHz-), va
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R* dugc chon tir:

-SO2C1-3alkyl;

-C(O)N(Ci-salkyl);

-NHC(O)R? hogc -N(CH3)C(O)R?, trong d6 R® dugc chon tir xyclopropyl va Ci-alkyl
tuy y dugce thé bﬁng tir mot dén ba nhém -F;

-OCH2C(O)N(Ci-3alkyl)y;

-NHSO,C1.3alkyl;

-S(=0)(=NH)CHz;

heteroxyclyl dugc chon tur pyrolidinyl, 1,1-dioxo[1,2]-thiazin, morpholinyl va
oxazolidinyl, trong d6 heteroxyclyl nay ty y dwoc thé bing tir mot dén ba nhom duge
chon tir -C(O)Ci.3alkyl, halogen, -OH, oxo va Ci.zalkyl; va

-C(O)-heteroxyclyl, trong d6 heteroxyclyl nay dugc chon tir morpholin-4-yl,
pyrolidin-1-yl va piperidin-1-yl, tily ¥ dugc thé bang mét hozc hai nhém dugc chon tir
-F va -OH; va

R® 12 H hogc Cr.zalkyl tily y duge thé bang -OH;

hodc muoi hodc chat dong phén lap thé cua no.

3. Hop chét theo diém 1 hoic 2, trong dé:

R? 1a -(X)-R*, trong d6:

-(X)- 12 lién két, va

R* dugc chon tir:

-CF3;

-CHF>;

-CH,OH;

-CH(OH)CH3;

-CH(OH)CFs;

-F;

-CN;

heteroxyclyl dugc chon tir tetrahydropyranyl va pyrolidinyl, trong d6 heteroxyclyl nay
dugc thé bﬁng tr mot dén ba nhém dugce chon tir Cisalkyl, -F, -OH va oxo;
Cs.¢xycloalkyl, duoc thé bang -CN hoic -OH; va

phenyl, tiy ¥ dugc thé biang -SO,NH>; va
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R?1a H, hoic Cialkyl tity y duge thé bang -OH;

hodc mudi hodc chat dong phan 14p thé cua nd.

4. Hop chat theo diém bt ky trong sb cac diém 1, 2 hoic 3, trong d6:

R? 13 -(X)-R4, trong d6:

-(X)-1a 0, va

R* duogc chon tur:

Ci-zalkyl;

-CH2S0,C1-3alkyl; va

heteroxyclyl dugc chon tir tetrahydropyranyl, tetrahydrofuranyl, pyrolidinyl,
piperidinyl, va azetidinyl, trong d6 heteroxyclyl ndy tiy y dugc thé bing
-C(O)Cisalkyl; va

R? 13 H, hoic Cisalkyl tily y dugc thé bing -OH;

hodc mudi hodc chat dong phan 1ap the cua n6.

5. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 4, trong do:

R? 12 -(X)-R4, trong d6:

X 1a (-CHz-), va

R* dugc chon tir:

-SO2C1-3alkyl;

-C(O)N(Ci-zalkyl)z;

-NHC(O)R® ho#c -N(CH3)C(O)R?, trong d6 R> dugc chon tir xyclopropyl va Ci-zalkyl
thy v dugc thé bang tir mot &én ba nhém -F;

-OCH2C(O)N(C1-3alkyl)z;

-NHSO,C1-3alkyl;

-S(=0)(=NH)CH3;

heteroxyclyl dugc chon tir pyrolidinyl, 1,1-dioxo[1,2]-thiazin, morpholinyl va
oxazolidinyl, trong d6 heteroxyclyl nay ty y dugc thé bang tir mot dén hai nhém duge
chon tir oxo va Ci.zalkyl; va

-C(O)-heteroxyclyl, trong d6 heteroxyclyl nay dugc chon tir morpholin-4-yl,
pyrolidin-1-yl va piperidin-1-yl, tdy ¥ dugc thé bang mét hodc hai nhém duge chon tir
-F va -OH; va

R?1a H, hoic Ci.salkyl tiy y duge thé bang -OH;
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hodc muoi hodc chat dong phan 18p thé cua no.

6. Hop chét theo diém bt ky trong sd cac diém tir 1 dén 5, trong do:
R!1a -C(O)NHy;

hozc mudi hozc chit ddng phén 1ap thé cua né.
7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong do:

R!1a -CN;

hodac mudi hodc chat dong phan 1ap thé cua nd.

8. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao gdm:

N
’
|| oH
1 o N
32
EI o} ’EI
o
07 "NH,

N
| N
0 _
2 33
o Il
N
HNT Yo

Cre

N
AN
oj)l/\)\ j/@
3 o 34
. ?E
~o
H,N" 0

|N\ Ny
0 _ o |/
4 35
0 o N
o)
07 NH, Il
N
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N N
= |
0 _ =
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° o [f
HN" 0 |l o]
N
N
N | A
0 | %
6 37 S
o) /N
O
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N
N
AN
0 =
7 ? 38
o é
N__O i
0~ "NH, \f | N
o)
N N\
| \\//O H
(0] S\ 0 = N (o}
8 39
0 (o]
||
o7 TNH, N
N
N
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(0] — F o Pz
9 40
F e o S,/o
o I 7" NH,
o7 TNH, N
N
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=
10 41

0
N/

N
S
(T
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N
/NI OH | N
o) ™ o =
11
42 o
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0 1
Il 07 >N~
07 "NH, N |
N
N
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0 =
12 ? © =
43
O o o N/\
N || K/O
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0
N
N 7
A |
(0] NS AN~
o 0 s
13 j/% 44 O/\\o
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(o]
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N
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N
|N\ | N
o P . | 0 = 0
17 : 48 o [TE]
- O
N N>/’ 07 "NH, N
) o
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0o |/ /Nl F
18 49 O M br
o o OH
N
HN" Yo 07 NH,
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| | ™) o
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19 50
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N
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o N
N N
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N
|\
29 O Z 60
0 0 T/
H,N™ 0
N
AN
(o] |/
30 61
F
HN" 0 .
N
l AN
0 _
31
62
% "~
HN" 0 °

hoic mudi dugc dung hodc chit ddng phan l4p thé caa né.
9. Hop chét theo diém 8, trong d6 hop chét nay dugc chon tir nhém gdm ¢6 cic hop
chit s 1, 5, 12, 29, 37, 43, 56, 61, va 62 hodc mudi dugce dung hodc chit déng phan

1ap theé cua no.

10. Hop chét theo diém 1, trong d6 hop chét nay 1a:
N
’d
0 X
o
0
0”7 "NH,
11. Hop chét theo diém 1, trong d6 hop chét nay 1a:

N
| AN
Oj)i%
N
H,N 0]
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12. Hop chét theo diém 1, trong d6 hop chét nay 1a:
N
| X
Oj/[)\
0
0 NH, N
o)\ _
13. Hop chét theo diém 1, trong d6 hop chét nay 1a:

N
I\
£ :o 0 rr/
H,N" 0

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

15. Hop chét theo diém 1, trong d6 hop chét nay 1a:
N
| N
0 =
\\N
)
H,N" 0

16. Mubi dugc dung ctia hop chét theo diém bét ky trong s6 cac diém tir 1 dén 15.

17. Dugc phdm chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 15 va chit

mang hodc t4 dugc dugc dung.
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