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Linh vwe ki thuat dwoc dé cap

Sang ché dé cap dén hop chéit ba vong mdi (Cong thire I) lam chdt uc ché
bromdomain va thém diu tan cing (bromdomain and extra-terminal - BET) duoc thé hién
12 Cong thtre I, quy trinh téng hop ching va sir dung ching trong didu tri bénh. Cuy thé
hon, séng ché dé cap dén cac din xuit di vong duoc ngung tu hitu ich lam cac chét e
ché ctia BET, phuong phap san xut cac hop chét ndy va phuong phép didu tri cac bénh

va céc tinh trang bénh trong d6 trc ché mot hodc nhidu BET bromdomain 13 hitu ich.

Tinh trang k§ thuit ciia sing ché '

Mot vai quy trinh sinh 1y ¢6 thé gép phan diéu hoa bidu sinh, bao gbm metyl hoa
ADN, hinh thanh phirc hé¢ va khung qua trung gian ARN khong mi héa, va cai bién
histon. Cai bién histon 1a qua trinh lién quan dén sy cai bién ddng hoa tri sau dich ma céac
histon protein ma anh huéng déng ké dén kha ning cﬁa ADN lién quan duogc sao chép.
Su axetyl hoa lysin 12 su cai bién sau dich ma ¢6 sy lién quan nhiéu véi sy truyén tin hiéu
té bao va sinh hoc bénh. Céc enzym didu hoa su axetyl hoa lysin trong céc histon xem 1a
‘ngudi viét’ hodc histon axetyltransferaza (histone acetyltransferase-HAT), va cdc enzym
diéu hoa qua trinh loai b axetyl hoa lysin trong histon 1a ‘tdy’ hodc histon deaxetylaza
(histone deacetylase-HDAC). Cac bromdomain (BRD), ‘ngudi doc’ cac diu hidu biéu
sinh, cu thé 1a nhan biét cac gbc e-N-axetyl lysin (Kac) trén dudi histon.

BRD la motif c4u tric bao thi gdm 110 axit amin bao gdm bdn chudi xoén a (o Z,
a A, a B, va a C) chtra bo tay tréi (S. Mujtaba, L. Zeng, M.M. Zhou, Oncogene, 2007
(26), 5521-5527). Cac chudi xodn a-duoc lién két voi nhau bang cac ving hai vong (ZA
va BC) va tao thanh bé mit twong tic véi cdc gbe lysin dwge axetyl hoa trong
nucleosomal histon (C. Dhalluin, J.E. Carlson, L. Zeng et al, Nature, 1999(399),
491-496). C6 46 protein chita bromdomain d3 biét tir nguoi gdm tdm ho dua trén su
tuong tu vé cAu tric/trinh tu. Trong ) chiing, bromdomain va khu vuc thém dau tan cung
(BET) nhén biét cac gbc lysin dugc axetyl hoa trong cac histon H3 va H4. Ho BET, chta
bdn thanh vién BRD2, BRD3, BRD4 va BRDT, cung ¢6 chung hai bromdomain dau tan

cung N va khu vue diu tan cing C thém (extra C-terminal - ET) thé hién mtrc bao thua
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cao vé trinh tu. Nhu duoc théng bao, BRD2 va BRD3 lién két vé6i histon doc céc gen
dugc phién ma hoat dong va co thé tham gia lam thuén lgi cho qué trinh kéo dai phién ma
(Leroy et al., Mol. Cell 2008 30(1), 51-60). BRD4 xuét hién tham gia vao qua trinh tip
hop phirc hé yéu té kéo dai phién ma chu dong (pTEF-13), dong vai trd quan trong trong
viéc didu hoa phién ma boi ARN polymeraza va dAu ra phién ma gia ting (Hargreaves et
al., Cell, 2009 138(1):1294145). Khong giéng ba protein BET khic duogc biéu hién khip
noi, sy biu hién BRDT thuong la déc hi¢u tinh hoan {M.H. Jones et al, Genomics, 1997
(45), 529-534) va BRDT can thiét cho qua trinh sinh tinh (E. Shang et al, Development,
2007 (134), 3507-3515). Lién két cua céac protein BET véi histon duogc axetyl héa dan
dén tap hop céc protein BET vé6i ving gen ting cudng v gen khéi diu ciia cac gen dé
phién ma hoat dong. Nho d6, ching twong tac véi cac chét déng hoat tinh, tdc nhan kiém
ché, cac yéu t6 phién ma va bd may phién ma dé tao thanh cac phtrc hé protein va anh
huong dén sy phién ma gen dich (A. Dey et al, Proc. Natl. Acad. Sci, U.S.A. 2003 (100),
8758-8763). Cac protein BET, mic du ¢ ciu tric twong tu va thuong ting cudng phién
mi, diéu hoa cac qua trinh khac nhau dwa trén cdc md hini lién két ctia chung, ma thuong
dac hiéu mo.

Pugc cho ring céc protein BET ban dau lam trung gian cho c4c hiéu tng cia ching
trong qua trinh tién trién bénh va tac nhan gdy bénh chi yéu bing cach dinh vi cho cac
gen siéu tang cudng (super-enhancer - SE) & cac gen lién quan dén bénh ly va diéu khién
su biéu hién ctia chung (M.A. Dawson et al, Nature, 2011 (478), 529-533; B. Chapuy et
al, Cancer Cell, 2013(24), 777-790). Trong bénh ung thw, SE dugc 1am gidu & cac gen
géy ung thu nhu MYC, RUNX1, FOSL2, CCND1, MCL1, va BCL2L1 (B. Chapuy et al,
Cancer Cell, 2013(24), 777-790; J. Loven, Cell, 2013(153), 320-334; W.A. Whyte et al,
Cell, 2013 (153), 307-319; D.Hnisz et al Cell, 2013(155), 934-947). Su tc ché cac
protein BET da tré thanh dich htra hen cho cdc bénh ¢ ngudi bao gém virut hoc, suy tim,
viém, cdc r6i loan hé than kinh trung wong (central nervous -CNS) va cac bénh ung thu
khac nhau (J.M. Sahni et al, Pharmacol Res, 2017, 1-21; i. Anand et al, Cel/, 2013 (154),
569-582; C.-Y. Wang et al, Trends Biochem. Sci, 2015 (40), 468-479; A. Stathis et al,
~ Cancer Discovery, 2017, 8(1), 1-13). Cac chat &c ché BET phén tir nhé ma duge thong
bao trong phat trién 1am sang bao gdbm RVX-208, GSK-525762A, GSK2820151,
OTX-015, CPI-0610, TEN-010/RO6870810, ABBV-075/ABBV-744, BI 894999,

BMS-986158, INCB054329/INCB057643, ZEN-3694 GS-5829, AZDS5153 cling nhu
2
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chat e ché tir Celgene. Van c6 nhu ciu tao ra céac chat e ché BET khic ma c6 cac dic
diém cai thién so vai cac chat e ché BET hién cd, vi du, tiém nang, dd an toan, d dung

nap, dugc dong hoc va/hodc duge luc hoe dugce cai thién.

Ban chit k§ thuit ciia sing ché
Muc dich ctia sang ché 14 d& xuit hop chit c6 cong thirc I, mudi duoc dung cia néd

hodc cht ddng phén 14p thé ciia no:

X4 N=
W
R, N

w1/i\w2

I
trong do,

X1 duogc chon tir O, S, SO, SOz hodc NRy;

Ri dugc chon tr hydro; doteri; -CN; -SOR11; -SO2R11; -SO2NR11R12; -Cisalkyl;
R1s s
"o Ria ; -Cyealkenyl; -Ca.calkynyl; carboxyl; -NO;; -COOR11;-COR11; -CONR1R12;
-POR11R12; -Cs.saryl;-Cs.gheteroaryl chira 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon
tu N, O, S, SO hodc SO;; -Csgdi vong chtra 1, 2, 5 hodc 4 nguyén tr khac loai dugc
chon tir N, O, S, SO hoiic SO2; hoic -Cs.gcarbocyclic; va mdi gdc nay khi xuit hién doc
lap duge thé tiy y bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xut
hién doc lap duoc chon tir doteri, halogen, -OH, oxo, -CN, -Ci.salkyl, -Ci.salkoxy,
-NH_, -NH(Ci.salkyl), -N(Ci-salkyl)2, carboxyl hodc -Cs.gcarbocyclic;

Mdi géc Ri1va Rz khi xuét hién doc 1ap dugce chon tir hydro; doteri; -OH; -NHy;
-CN; -Cr.salkyl; -Ci.salkoxy; -Cs.saryl;-Cs.cheteroaryl chtra 1, 2, 3 hodc 4 nguyén tir khac
loai dugc chon tot N, O, S, SO hodc SO;; -Ci.salkylen-Cs.gcarbocyclic; hodc
-Csgcarbocyclic; va mdi gbc nay khi xuét hién doc 1ap duogc thé tuy y bang 1, 2, 3, 4, 5
hodc 6 phén tir thé, va mdi phén ttr thé nay khi xuét Fién doc 18p dugc chon tir doteri,
halogen, -OH, -CN, -NH,, -NH(Cisalkyl), -N(Cisalkyi)s, -Cisalkyl, -Cisalkoxy,
carboxyl, -SO2(Ci-salkyl) hodc -Cs-scarbocyclic; hodc

Ri11 va Ry2 ciing véi nguyén tir nito ma ca hai dugce gan vao tao thanh vong di vong tir
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4-8 canh, va mdi vong di vong mdi khi xuét hién ¢ thé chtra thém 1, 2, 3 hodc 4 nguyén
ttr khéc loai duge chon tr N, O, S, SO hodc SO,, va mdi vong di vong khi xuét hién doc
1ap duoc thé tiy ¥y bang 1, 2, 3, 4, 5 hodc 6 phin tir thé, va mdi phan tir thé nay khi xuét
hién doc lap dugc chon tur doteri; halogen; -OH; oxo; -CN; -Cisalkyl; -Cisalkoxy;
-SO2(Crsalkyl);  -CON(Cisalkyl)2;  -SO2N(Ciealkyl)2;  -NHz;  -NH(Ci-salkyl);
-N(Ci.salkyl)z; -Cs.6di vong chira 1 hodc 2 nguyén tir khac loai duge chon tir N, O hoic S;
hoic -Cisalkyl duoc thé bang doteri;

M&i gbe Ri3va Riskhi xudt hién doc 1ap duoc chon tir hydro, doteri, halogen, -NHa,
-Cr.¢alkoxy hodc -Ci.salkyl; hodc

Ri3 va Rus cling v6i nguyén tir cacbon ma ca hai dugc gén vio tao thanh vong cacbon
3-6 canh, va mdi vong cacbon nay khi xuét hién doc 1ap dugc thé tuy y béng 1,2,3,4,5
hodc 6 phﬁn tr thé, va mdi phﬁn tr thé nay khi xuét hién doc 13p dugc chon tir doteri,
halogen, -OH, -NHa, -CN, -Ci.salkyl hodc -Ci.salkoxy;

Rz dugc chon tur hydro; doteri; halogen; -OR21; -NR21R22; -CN; -SRai; -SOR21;

R2s S

-SO2R21; -SO2NR21R2; -Cialkyl; "o Raa ; -Cy.ealkenyl; -Casalkynyl; carboxyl;
-NOz; -COOR21;-COR21; -CONR21R22; -NR21COR22; -NR21CONR21R22; -NR21SO2R2;
-NR21SO2NR21R22; -OCONR21R22; -POR21R22; -Cs.earyl;-Cs.sheteroaryl chira 1, 2, 3 hodc
4 nguyén tir khac loai dugce chon tir N, O, S, SO hoac SO»; -Cs.sdi vong chira 1, 2, 3 hodc
4 nguyén tr khac loai dugc chon tir N, O, S, SO hodc SO,; hodc -Cs.gcarbocyclic; va mdi
gbc nay khi xuat hién doc lap duge thé tity ¥ bang 1, 2, 3, 4, 5 hodic 6 phan tir thé, va mdi
phén ttr thé nay khi xuét hién doc 1ap dugc chon tir doteri, halogen, -OH, oxo, -CN, -NHo,
-Cr.ealkyl, -Ci.salkoxy, carboxyl hodc -Cs-gcarbocyclic;

Mbi géc R21 va Ra khi xudt hién doc 18p dugc chon tir hydro; doteri; -OH; NHoy; -CN;
-Crealkyl; -Cr.salkoxy; -Cs.saryl;-Cs.gheteroaryl chtra !, 2, 3 hodc 4 nguyén tir khac loai
dugc chon tu N, O, S, SO hodc SO»; -Cisalkylen-Cs.gcarbocyclic; hodc -Csgcarbocyclic;
va mdi gdc nay khi xuét hién doc 1ap duge thé tiy ¥ bang 1, 2, 3, 4, 5 hodc 6 phan tir thé,
va moi phan tir thé nay khi xudt hién doc 14p dugc chon tir doteri, halogen, -OH, -CN,
-NH», -NH(Csalkyl), -N(Ci-salkyl), -Crsalkyl, -Ci.salkoxy, carboxyl, -SO2(Ci-salkyl)
hodc -Cs.gcarbocyclic; hodc

Ra1 va Ra; cling v6i nguyén tir nito ma ca hai dirgc gén vao tao thanh vong di vong
4-8 canh, va mdi vong di vong khi xuit hién c¢6 thé chira thém 1, 2, 3 hoic 4 nguyén tir
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khac loai dugc chon tir N, O, S, SO hoic SOz, va mdi vong di vong khi xuét hién doc 1ap
duge thé ty y bang 1, 2, 3, 4, 5 hodc 6 phin tir thé, va mdi phan tr thé nay khi xuat hién
doc 14p dugc chon tur doteri; halogen; -OH; oxo; -CN; -Ciealkyl; -Ci-salkoxys;
-SO(Ciealkyl);  -CON(Cisalkyl)2;  -SO2N(Cisalkyl);  -NHz;  -NH(Ci-salkyl);
-N(Ci.salkyl)2; -Cs.6di vong chira 1 hodc 2 nguyén ti khéc loai dugce chon tir N, O hodc S;
hoic -Ci.salkyl duge thé bing doteri;

Mbi géc Ro3 va Roskhi xuét hién doc 1ap dugc chon tir hydro, doteri, halogen, -NH>,
-Cr.salkoxy hodc -Ci.salkyl; hodc

Ro; va Ras cling v6i nguyén tir cacbon ma ca hai dugc gén vao tao thanh vong cacbon
tir 3-6 canh, va mdi vong cacbon nay khi xuét hién doc lap duoc thé tiry ¥ bang 1, 2, 3, 4,
5 hodc 6 phin tir thé, va mdi phéan tir thé nay khi xuét hién doc 14p duoc chon tir doteri,
halogen, -OH, -NHa, -CN, -C,.¢alkyl hodc -Ci.salkoxy;

Ry Ry
/2@; ;@;

Adugcchontr R hoic R

Y1 duoc chon tir N hoac CRyq;

Y2 duoc chon tir O, S, CRy1Ry2 hoac NRy2;

mdi géc Ry1 va Ry2 khi xuét hién doc 1ap dugce chon tir hydro, doteri, halogen, -OH,
NHoa, -CN, -Ci.alkyl hodc -Ci-salkoxy;

Mbi géc R;3va Rqkhi xuét hién doc 1ap dugce chon tir hydro, doteri, halogen, -CN,
-SORs, -SO2Rs, -SO2NRsRs, -Ciosalkyl, -Ci.salkoxy, -CORs, -CONRsRg hodc -PORsRe;
va mdi gbc nay khi xudt hién doc 14p duge thé tuy ¥ bing 1, 2, 3, 4, 5 hodic 6 phan tir thé,
va moi phén tir thé nay khi xuét hién doc 1ap dugc chon tir doteri, halogen, -OH, -NHo,
-CN, -Ci.salkyl hodc -Ci.salkoxy;

Mdi géc Rsva Re khi xuét hién doc 18p dugc chon tir hydro; doteri; -OH; -NHp; -CN;
-Crsalkyl; -Cisalkoxy; -Cs.garyl; -Cs.gheteroaryl chira 1, 2, 3 hodc 4 nguyén tir khac loai
dugce chon tor N, O, S, SO hodc SO»; -Ci.salkylen-Cs.gcarbocyclic; hodc -Cs_gcarbocyclic;
va mdi géc nay khi xudt hién doc 1ap dugc thé tuy y béng 1,2,3,4,5hodc6 phén tir thé,
va mdi phin ttr thé nay khi xuét hién doc 14p duoc chon tir doteri, halogen, -OH, -CN,
-NH», -NH(Ci.¢alkyl), -N(Ci.salkyl)z, -Cigalkyl, -Ci.salkoxy, carboxyl, -SO2(Ci-salkyl)
hodc -Cs.gcarbocyclic; hodc

Rs va Re ciing voi nguyén tir nito ma ca hai dugc gén vao tao thanh vong di vong 4-8
5
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canh, va mdi vong di vong khi xuét hién c6 thé chira thém 1, 2, 3 hodc 4 nguyén tir khac
loai duge chon tir N, O, S, SO hoic SO», va mdi vong di vong khi xudt hién doc 1ap dugc
thé thy ¥ bang 1, 2, 3, 4, 5 hodc 6 phn tir thé, va mbi phan tir thé nay khi xuét hién doc
1ap dugc chon tir doteri; halogen; -OH; oxo; -CN; -Ci.salkyl; -Ci-salkoxy; -SO2(Ci-salkyl);
-CON(C1-salkyl)2; -SO2N(Cisalkyl)z; -NHa; -NH(Cr-salkyl); -N(Ci-salkyl)2; -Cs.6di vong
chira 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; hodc -Ci-salkyl duoc thé
bang doteri;
n duoc chontir 0, 1, 2, 3, 4, 5 hodc 6;

Wi dugc chon tr hydro; doteri; halogen; -NH»; -CN; -OH; -NOz; carboxyl;
-Cr.salkyl; -Cigalkoxy; -Ci.salkylen-Cr.salkoxy; -Cs.joaryl; -Cs.ioheteroaryl chira 1, 2, 3
hodc 4 nguyén tir khac loai duogc chon tir N, O, S, SO hodc SO2; -Cs.sdi vong chira 1, 2, 3
hodc 4 nguyén ti khac loai dugce chon tr N, O, S, SO hodc SO2; hodc -Cs.gcarbocyclic; va
mdi gbe nay khi xuét hién doc 1ap tuy y duge thé;

W2 dugc chon tir hydro; doteri; halogen; -NHz; -CN; -OH; -NO2; carboxyl;
-Crsalkyl; -Ci.salkoxy; -Cs.10 aryl; -Cs.joheteroaryl chtra 1, 2, 3 hodc 4 nguyén ti khac
loai dugc chon tr N, O, S, SO hoac SO»; -Cs.gdi vong chira 1, 2, 3 hodc 4 nguyén ti khéc
loai dugc chon tir N, O, S, SO hodc SO»; hodc -Cs.scarbocyclic; va mdi géc nay khi Xuét
hién doc 1ap tiy ¥ duoc thé;

Z dugc chon tir hydro, doteri, halogen, -NHa, -CN, -OH, carboxyl, -Ci.salkyl hodc
-Ci-ealkoxy.

MO ta chi tiét sang ché
Trong mdt sb phuong an, trong d6 hop chat nay 13 cé cong thirc I-1:

X4

N
/ =
W
R, N

I-1
“R” trong cong thirc I-1 chi ra rang cAu hinh tuyét d6i cia cacbon ma tiép xtc véi Wi,
W, va Z 1a cAu hinh R khi cacbon nay 1a cacbon khéng ddi ximg.

Trong mdt s phuong 4n, trong d6 hop chét nay 1a c6 cong thirc I-2:
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[-2
“S” trong cong thirc I-2 chi ra ring cAu hinh tuyét d6i cua cacbon ma tiép xic véi Wi,
W> va Z 1a cAu hinh S khi cacbon nay 12 cacbon khong ddi ximg.

Trong mdt s phurong 4n, trong d6 hop chét nay 14 ¢6 cong thirc II:

I1.
Trong mot s6 phuong 4n, trong d6 hop chét nay 13 ¢6 cong thirc II-1
X N—
N\ / \ A
R, NR
Wi 7 W,
I1-1

“R> trong cong thirc II-1 chi ra ring chu hinh tuyét dbi ciia cacbon ma tiép xtc véi
W1, W2 va Z 1a cAu hinh R khi cacbon nay 1a cacbon khong déi xtng.
Trong mot s6 phwong 4n, trong d6 hop chét nay 13 c6 cong thirc I1-2:

1

\ // \ A
R, /TE
Wy 7 W,

I1-2

N

><
z
/

“S” trong cong thirc I1-2 chi ra rang cAu hinh tuyét d6i ciia cacbon ma tiép xtic véi W1,
W va Z 1a cdu hinh S khi cacbon nay 1a cacbon khong dbi xtimg.
Trong mot s6 phwong 4n, trong d6 hop chét nay 13 ¢6 cong thirc III:
7
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1.
Trong mdt s6 phwong an, trong d6 hop chét nay 13 ¢6 cong thirc I1I-1:

R4
|

N/N N=
ST
Ry /TB
W, ] W, .
-1
“R> trong cong thtre I1I-1 chi ra ring cAu hinh tuyét d6i ciia cacbon ma tiép xuc véi
W1, W2 va Z 1a cAu hinh R khi cacbon nay 14 cacbon khong dbi xtng.

Trong mdt s& phwong 4n, trong d6 hop chét niy 1a c6 cong thire I11-2:

R4
|
/N N\
N
\// \ /A
N
R
2 s
W, W,
I11-2

“$” trong cong thirc I1I-2 chi ra ring cdu hinh tuyét d6i cta cacbon ma tiép xtc véi
W1, W2 va Z 1a cAu hinh S khi cacbon nay 14 cacbon khong ddi xtmg.
Trong mét sb phuong an, hop chit nay 14 c¢6 cong thic IV:

R4
|

N N=\
LA
Y I3
R, N

IV.

Trong mdt s6 phuong 4n, hop chét nay 1 ¢6 cong thirc IV-1:
8
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N

N
- A
Y LA
R, N

Iv-1
“R” trong cong thirc IV-1 chi ra ring céu hinh tuyét d6i ctia cacbon ma tiép xuc voi
W1, W va Z 1a cdu hinh R khi cacbon nay 14 cacbon khong dbi xtmg.
Trong mdt s& phuong an, hop chit ndy 14 c¢6 cong thirc TV-2:

R4
|
N

N
R, /T§
W, 7 W,
Iv-2
“$” trong cong thirc IV-2 chi ra ring céu hinh tuyét déi cta cacbon ma tiép xtic véi
W1, W va Z 1a c4u hinh S khi cacbon nay 14 cacbon khiéng dbi xting.
Trong mot ) phuong an, trong d6 Ry dugc chon fir hydro; doteri; -SOR11; -SO2R11;
Ris s
-SO:NRiiR12; -Crsalkyl; "o R4 ; -COOR;;-CORji; -CONRiRi2; -PORuRiz;
-Cs.gheteroarylchira 1, 2, 3 hodc 4 nguyén tir khac loai dugce chon tir N, O, S hodc SOg;
-Cs.sdi vong chtra 1, 2, 3 hodc 4 nguyén tr khac loai duge chon tir N, O, S hodc SOq;
hoiic -Ca-gcarbocyclic; va mdi gbe nay khi xudt hién doc 1ap duoc thé tiy y bang 1, 2, 3, 4,
5 hoac 6 phén tir thé, va mdi phén ttr thé nay khi xuét hién doc 18p duoc chon tir doteri,
halogen, -OH, -Ciealkyl, -Crsalkoxy, -NH», -NH(Ci.ealkyl), -N(Ci.salkyl) hodc
-Cs.gcarbocyclic;

Mbi géc Ri1va Ryz khi xuét hién doc 1ap duogc chon tir hydro, doteri, -Ci-salkyl,
-C1.salkylen-Cs.scarbocyclic hodc -Cs.scarbocyclic; va mdi gbc nay khi xuét hién doc
lap duoc thé tuy ¥ bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xuét
hién dbéc 1ap dugc chon tur doteri, halogen, -OH, -CN, -NH,, -NH(Ci-salkyl),
-N(C1-6alkyl)s, -Ci-salkyl, -Ci-alkoxy, -SO2(C1-salkyl) hodc -Cs.scarbocyclic; hodc

R11 va Rj2 cung véi nguyén tr nito ma ca hai dugce gén vao tao thanh vong di vong
9
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4-6 canh, va mdi vong di vong khi xudt hién c6 thé chira thém 1, 2 hoic 3 nguyén ti
khac loai duge chon tir N, O, S hodc SO, va mdi vong di vong khi xuét hién doc lap
duoc thé tuy y bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xuét
hién doc 1ap duoc chon tir doteri; halogen; -OH; oxo; -CN; -Ci.salkyl; -Ci-ealkoxy;
-SO2(Ci6alkyl); -CON(Cisalkyl)2; -SO2N(Cisalkyl); -NHa;  -NH(Ci-ealkyl);
-N(Ci-salkyl)z; -C3.6di vong chtta 1 hodc 2 nguyén tir khéc loai dugc chon tir N, O hodc
S; hodc -Ci.salkyl duoc thé bang doteri;
Mbi géc Ri3 va Ryg khi xuét hién doc 1ap dugc chon tir hydro, doteri hodc
-Cisalkyl; hodc
Ri3 va Rus cing v6i nguyén tir cacbon ma ca hai dwoc gén vao tao thanh vong
cacbon tir 3-6 canh, va mdi vong cacbon nay khi xudt hién ddc 13p duogc thé tuy y béng
1, 2, 3 hodc 4 phan ti thé, va mdi phin tir thé nay khi xuit hién doc 1ap dugc chon tir
doteri, halogen, -OH, -NHa, -CN, -Ci.salkyl hodc -Ci.salkoxy;
n duoc chon tir 0, 1, 2 hodc 3.
Trong mot sd phuong 4n, trong dé Ry duge chon tir hydro; doteri; -SOR11; -SO2R 1;
Ris s
-SO:NR11R12; -Cizalkyl; "o Ri4  ; -COORi1; -CORi1; -CONRiiRiz; -PORiiRiz;
-Cs.¢heteroaryl chtta 1, 2, 3 hodc 4 nguyén tir khac loai dugce chon tir N, O, S hodc SO»;
-Cs.6di vong chira 1, 2, 3 hodc 4 nguyén ti khac loai dugc chon tir N, O, S hodc SOy;
hoidc -Cs.¢carbocyclic; va mdi géc nay khi xuét hién doc 13p dugc thé tuy y br?lng 1,2,3,4,
5 hoac 6 phﬁn ttr thé, va mdi phﬁn ttr thé nay khi xuét hién doc 1ap dugc chon tir doteri, -F,
-Cl, -Br, -OH,-Cisalkyl,-Cisalkoxy, -NHz, -NH(Cisalkyl), -N(Cisalkyl)> hodc
-Cs.¢carbocyclic;

Mdi gbe Riiva Riz khi xudt hién doc 1ap duoc chon tir hydro, doteri, -Ci-salkyl,
-C1salkylen-Cs.¢carbocyclic hodc -Csgcarbocyclic, va mdi gbc nay khi xuét hién doc
lap duge thé tuy y bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xuét
hién doc ldp dugc chon tir doteri, -F, -Cl, -Br, -OH, -CN, -NH2, -NH(Ci.3alkyl),
-N(C;-zalkyl)s, -Ci-3alkyl, -Ci-zalkoxy, -SO2(Ci-3alkyl) hodc -Cs.¢carbocyclic; hodc

R11 va Rz cing véi nguyén tir nito ma cé hai duoc gin vao tao thanh vong di vong
tir 4-6 canh, va mdi vong di vong khi xuét hién c¢6 thé chira thém 1, 2 hoic 3 nguyén tix
khac loai dugce chon tir N, O hodc SO, va mdi vong di vong khi xuét hién doc 1ap duoc
thé tuy y bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phén tir thé nay khi xuét hién doc

10
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lap dugc chon tu doteri; -F; -Cl; -Br; -OH; oxo; -CN; -Cialkyl; -Ci-zalkoxy;
-SO2(Ci-zalkyl);  -CON(Cisalkyl)s;  -SOoN(Cisalkyl);  -NHz;  -NH(Ci-zalkyl);
-N(Cisalkyl)z; -Ca.6di vong chira 1 nguyén tir khéc loai duoc chon tir N hodc O; hodc
-Cizalkyl duge thé béng doteri;
Mobi géc Ri3 va Ry khi xuét hién doc 13p dugc chon tir hydro, doteri hodc
-Ci3alkyl; hodc
Ri3 va Rus cling véi nguyén tir cacbon ma c4 hai duge gin vao tao thanh vong
cacbon tir 3-6 canh, va mdi vong cacbon nay doc 1ap duoc thé tiy v bang 1, 2, 3 hodc 4
ph?ln tr thé, va mdi phén ttr thé nay khi xuét hién doc lap dugce chon tir doteri, -F, -Cl,
-Br, -OH, -NHa, -CN, -Ci.zalkyl hoac -Ci-zalkoxy;
n dugc chon tir 0, 1, 2 hoac 3.
Trong mot sb phuong é4n, trong d6 Ry dugce chon tir hydro; doteri; -SOR11; -SO2R11;
R13 s
-SOoNR11R12;  metyl; etyl; propyl; isopropyl; "o Ris ;  -COOR11;-CORG1;
-CONR11R12; -POR11R12; heteroaryl 5 canh chtra 1, 2 hodc 3 nguyén tir khac loai duoc
chon tir N, O, S hodc SO; heteroaryl 6 canh chtra 1, 2 hodc 3 nguyén tir khéac loai dugce
chon tr N, O, S hodc SO»; di vong 3 canh chtra 1, 2 hodc 3 nguyén tir khéc loai dugc
chon tir N, O, S hodc SOz; di vong 4 canh chira 1, 2 hodc 3 nguyén tr khéc loai dugc
chon tr N, O, S hodc SO»; di vong 5 canh chita 1, 2 hodc 3 nguyén tir khéc loai dugc
chon tr N, O, S hodc SO2; di vong 6 canh chirta 1, 2 hodc 3 nguyén tir khéc loai dugc
chon tr N, O, S hodc SO»; vong cacbon 3 canh; vong cacbon 4 canh; vong cacbon 5 canh;
hoic vong cacbon 6 canh; va mdi gbc nay khi xuét hién doc 14p dugc thé tiy y bang 1, 2,
3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xuét hién doc lap dwogc chon tir
doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NH», -NH(CH3), -NH(CH.CHs), -NH(CH>CH2CH3s), -NH(CH(CHz)y),
-N(CH3)2, -N(CH2CHz3)2, -N(CH3)(CH2CH3), -N(CH3)(CH2CH2CH3), vong cacbon 3
canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh;

MOi géc Ri1 va Riz khi xuét hién doc 1ap dugc chon tr hydro, doteri, metyl, etyl,
propyl, isopropyl, -metylen-vong cacbon 3 canh, -metylen-vong cacbon 4 canh,
-metylen-vong cacbon 5 canh, -metylen-vong cacbon 6 canh, -etylen-vong cacbon 3 canh,
-etylen-vong cacbon 4 canh, -etylen-vong cacbon 5 canh, -etylen-vong cacbon 6 canh,
vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh;

11
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va mdi gbc nay khi xut hién doc 1ap dugc thé tiy ¥ bing 1,2, 3, 4, 5 hodc 6 phan tir thé,
va moi phéin tr thé nay khi xuét hién doc 1ap dugc chon tir doteri, -F, -Cl, -Br, -OH, -CN,
-NH,, -NH(CH3), -NH(CH,CHs), -NH(CH>CH»CH3), -NH(CH(CH3)2), -N(CHz3)a,
-N(CH2CH3),, -N(CH3)(CH2CH3), -N(CH3)(CH2CH2CH3), metyl, etyl, propyl, isopropyl,
metoxy, etoxy, propoxy, isopropoxy, -SO2CHs, -SO2CH,CHs, -SO2CH>CH.CHjs,
-SO2CH(CH3),, vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong
cacbon 6 canh; hodc

Ri1 va Ry2 ciing v6i nguyén tir nito ma ca hai duwoc gén vao tao thanh vong di vong 4
canh, vong di vong 5 canh hodc vong di vong 6 canh, va mdi vong di vong khi xudt hién
¢6 thé chtra thém 1 hoic 2 nguyén tir khac loai dugce chon tir N, O hodc SO, va mdi vong
di vong khi xuét hién doc 1ap dwoc thé tiry y bang 1, 2, 3, 4, 5 hodc 6 phan ti thé, va mbi
phdn tir thé nay khi xuét hién doc 1ap dugc chon tir doteri, -F, -Cl, -Br, -OH, oxo, -CN,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -SO.CHj,
-SO,CH,CH3, -SO2CH2CH2CHs, -SO2CH(CH3)2, -CON(CHs)2, -CON(CH2CHs)a,
-CON(CH2CH2CHz3)z, -CON(CH(CHs3)z2)2, -SO2N(CH3)z, -SO2N(CH2CH3)a,
-SOoN(CH2CH2CH3)2,  -SO2N(CH(CH3)2)2,  -NH2,  -NH(CHs3), -NH(CH:CH3),
-NH(CH,CH>CH3), -NH(CH(CH3)2), -N(CHs3)2, -N(CH2CHs)2, -N(CH3)(CH2CHs),

< < i =3 29 OJ‘{
-N(CH3)(CH2CH2CH3), HN/j ,O/j , @ ,{Oj ,AN , © , metyl dugc

thé bang doteri, etyl duoc thé bang doteri, propyl dugc thé bing doteri hodc isopropyl
duoc thé bang doter;
Mbi géc Ri3va Riskhi xudt hién doc 1ap duoc chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hodc
Ri3 va Riq cing v6i nguyén tir cacbon ma ca hai duoc gin vao tao thinh vong
cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh, va
mdi vong cacbon khi xut hién doc 1ap dugc thé tily ¥ bang 1, 2, 3 hodc 4 phan tir thé,
va mdi phan tir thé nay khi xudt hién doc 1ap duge chon tir doteri, -F, -Cl, -Br, -OH,
-NH, -CN, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
n dugce chon tr 0, 1, 2 hodc 3.
Trong mot $6 phuong an, trong d6 Ry dugce chon tir hydro; doteri; -SOR11; -SO2R13;
Ri13 s
-SO,NR1R12; metyl; etyl; propyl; isopropyl; "o R4 ; -COORii;; -CORy;
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-CONR 1R 12; -POR11R12; heteroaryl 5 canh chtta 1, 2 hodc 3 nguyén tu khac loai dugc
chon to N, O, S hodc SOz; di vong 6-canh chuira 1, 2 hodc 3 nguyén tr khac loai dugc
chon tir N, O, S hoac SO»; hoac vong cacbon 3 canh; va mdi géc nay khi xuit hién doc
lap duoc thé tuy y bang 1, 2, 3, 4, 5 hodc 6 phén tir thé, va mdi phan ti thé nay khi xuét
hién doc 14p dugc chon tir doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy, isopropoxy, -NH», -NH(CHs), -NH(CH:CHj3), -N(CHas)a,
-N(CH3)(CH2CH3) hodc vong cacbon 3 canh;

MBOi gbe Ri1hodic Rz khi xuét hién doc 14p duge chon tir hydro, doteri, metyl, etyl,
propyl, isopropyl, -metylen-vong cacbon 3 canh hodc vong cacbon 3 canh; va mdi gbc
nay khi xuét hién doc lap dugc thé tiy ¥ bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mbi
phin tor thé nay khi xuét hién doc lap dwoc chon tir doteri, -F, -Cl, -Br, -OH,
-NH,,-NH(CH3), -N(CH3)2, metyl, metoxy, -SO2CH3 hodc vong cacbon 3 canh; hodc

Ri1 va Ry cling v6i nguyén tir nito ma c hai duge gin vao tao thanh di vong dugc

o o
di vong nay doc lap dugc thé tiy ¥ bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tix
thé nay khi xuét hién doc 1ap duoc chon tir doteri, -F, -Cl, -Br, -OH, oxo, -CN, metyl,

metoxy, -SO2CH3, -CON(CH3)2, -SO2N(CH3)2, -NH», -NH(CH3), -N(CHz)a, HN/:// ,

O/j// , -CHzD, -CHD> hodc -CDs;

Mbi géc Ri3va Riskhi xudt hién doc 1ap dugc chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hodc

Ri3 va Ris cing véi nguyén tir cacbon ma ca hai duoc gdn vao tao thanh vong
cacbon 3 canh, va vong cacbon nay doc lap duoc thé tily ¥ bang 1, 2, 3 hozic 4 phan tir
thé, va mdi phén tir thé nay khi xuét hién doc 14p dugc chon tir doteri, -OH, metyl, etyl,
propyl hodc isopropyl;

n duoc chon tir 0 hoac 1.

Trong mdt sé phuong én, trong d6 Ri duge chon tr hydro, doteri, -SOCH3,
-SOCH,CH3s, -SOCH,CH,CHs, -SOCH(CHs)2, -SO2CH3, -SO2CDs, -SO2CH>CHj,
-SO,CH2CH2CH3,  -SO2CH(CH3)2,  -SO2CH(CDs3)2,  -SO2NHz,  -SO.NH(CHz),
-SO;N(CH3)2, -SO:NH(CD3s), -SO2N(CD3s)2, -SO2NH(CH2CH3), -SON(CH2CH3s)a,
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0
S PN
-SO,NH(CH2CH2CH3s), -SO2N(CH2CH2CHs)a, , N , -CHs,
-CH,D, -CHF,, -CH,F, -CD;H, -CDs;, -CF3-CH>CHiz, -CHCH:F, -CH>CHF>,
-CH,CHoNH,, -CH,CH,NHCH3, -CH2CH>N(CH3)2, -CH2CDs3,-CH2CF3, -CH2CH2CH3,

-CH>CH>CHoF, -CH,CH2CDs, -CH,CH,CF3,-CH(CHs),, -CH(CH3)(CDs), -CH(CF3),,

3 9 DsC- 2y OH OH
Ali ‘Zi HO. _ D3C 71:
-CH(CD3)2’ H(ﬁ/ s HO\/LHZ s HO>D( \fi s HO>( s HOHC/D3 N /\le{/ . \/\“TL/ >
e N o i{
/\/‘O\H/ , Ho/\/ﬁ’z /J)}/H : /ih/f\ /L\/\/ 5OH HOAD I ,

I T N Pl g & &
W Y \W W T /W \/\[f /k'( , -CONH,, -CONH(CH3),

-CON(CH3)2, -CONH(CD3), -CON(CDs)z, -CONH(CHzCH3), -CON(CH2CH3)2,
-CONH(CH;CH,CH3), -CON(CH:CH2CHs);, -P(O)Ha, -P(O)H(CHs), -PO(CHas),
-P(O)H(CD3), -P(O)(CD3)., -P(O)(CH2CH3), -P(O)(CHzCHzCH3)2, -P(O)(CH(CH3)2)2,

E N\/ &3 | \ )
o P e v S O o
\A/( (j A;g Qef Qﬁj\ hodc Qf’\

Trong mot s6 phuong 4n, trong d6 R; dugc chon tir -SO2R11, -Cr.salkyl, Ri4
hoic -Cs.gcarbocyclic; va mdi géc nay khi xuét hién doc 1ap dugc thé tuy y béng 1,2,3,4,
5 hoac 6 phé“m tir thé, va mdi phén ttr thé nay khi xuét hién doc 1ap dugc chon tir doteri,
halogen, -OH, -Ci.salkyl,-Ci.salkoxy, -NHa, -NH(Ci-6alkyl), hodc-N(Ci-salkyl).;

Ri1 duoc chon tir hydro, doteri hodc -Ci-salkyl;

Mbi géc Riz va Rys khi xudt hién doc lap dugce chon tur hydro, doteri hodc
-Crealkyl;

n dugc chontir 0, 1, 2, 3, 4, 5 hoac 6.

Ri3 s

Trong mot s6 phwong 4n, trong d6 Ry dugc chon tir -SO2R11, -Cisalkyl, "o Ri1s
hoic -Csscarbocyclic; va mdi gbe nay khi xuit hién doc lap dugc thé tiy v bang 1, 2, 3, 4,
5 hoac 6 phén t thé, va mdi phén tr thé nay khi xuét hién doc 1ap dugc chon tir doteri,
halogen, -OH, -Ci.alkyl,-Ci.3alkoxy, -NHa, -NH(Ci.3alkyl) hodc -N(Ci-zalkyl);
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Ri1 duoc chon tir hydro, doteri hodc -Ci.zalkyl;

Mdi gbc Riz va Ry khi xudt hién doc 1ap dugc chon tir hydro, doteri hodc
-Crzalkyl;

n duoc chon tir 0, 1, 2 hodc 3.

Trong mdt sb phuong 4n, trong d6 R; duge chon tir -SO2R11, metyl, etyl, propyl,

R13

HO
isopropyl, Risa |, vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh

i)

hodc vong cacbon 6 canh; va mdi gbc nay khi xuit hién doc lap dugc thé tuy y bang 1, 2,
3, 4, 5 hodc 6 phin tir thé, va mdi phan tir thé nay khi xuit hién doc 1ap duge chon tir
doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, -NH», -NH(CH3), -NH(CHCHs), -NH(CH>CH,CHs), -NH(CH(CHs)2),
-N(CH3)2, -N(CH2CH3)2, -N(CH3)(CH2CH3) hodce -N(CHs)(CH2CH2CH3);

Ri1 dugce chon tir hydro, doteri, metyl, etyl, propyl hodc isopropyl;

Mbi géc Ri3va Riskhi xuét hién doc 1ap duoc chon tir hydro, doteri, metyl, etyl,

propyl hodc isopropyl;

n dugc chon tir 0, 1, 2 hoac 3.

Trong mdt s6 phuong é4n, trong d6 Ri duge chon tr -SO>CHs, -SO,CDs,
-SO,CH,CH3, -SO,CH2CH>CH3, -SO2CH(CH3)2, -SO2CH(CD3)2, -CHs, -CH2D, -CHF»,
-CH,F, -CD;H, -CDs3, -CF3,-CH2CHs, -CHxCHzF, -CH.CHF;, -CH>CH:NHo,
-CH,CH,NHCH3, -CH2CH2N(CH3)2, -CH2CDs3,-CH2CF3, -CH2CH2CH3, -CH2CH2CHRF,

<1
-CH>CH,CD3, -CHzCHzCF3,-CH(CH3)2, -CH(CHs3)(CD3), -CH(CF3)a, -CH(CD3)2,HO>]/ ,

T - (s S s S

/l\//’\/\/

Trong mot sb phuong éan, trong d6 Ry duge chon tir hydro, doteri, -SO2CHj3, -CHs,
-CHF,, -CDs3,-CH,CH3, -CH,CHF,, -CH,CH2N(CH3)2, -CH2CF3, -CH(CH3)s, HO/\/EZ,

hoac

OH h acAfS\
Trong mot sb phuong an, trong d6 Ri dugc chon tr -SO2CHs, -CHs, -CHF>,

-CD3,-CH2CHs, -CH2CHF,, -CH,CHoN(CHa)y, -CHoCFs, -CH(CHs)y, HO™ ™%, %HV{
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hoécAFé ~.

Trong mdt s& phuong 4n, trong d6 R; 1a -Crsalkyl.

Trong mdt s& phuong an, trong d6 Ry 1a -Cisalkyl.

Trong mot sd phuong 4n, trong d6 Ri dugc chon tir metyl, etyl, propyl hogc
isopropyl.

Trong mdt s6 phuong 4n, trong d6 Ri 1a metyl.

Trong mét s6 phuong 4n, trong d6 R dugce chon tir hydro; doteri; halogen; -ORui;

R23 s

-NR21R2; -CN; -SRai; -SOR21; -SO2R21; -SO2NR21R22;  -Ciealkyls "o Roa
-Ca.salkenyl; -COOR21;-COR21; -CONR21R22; -NR21COR22; -NR21SO2R22; -POR21R22;
-Cs.gheteroaryl chira 1, 2, 3 hodc 4 nguyén tir khac loai duoc chon tr N, O, S hodc SOz;
-Cs.4di vong chita 1, 2, 3 hodc 4 nguyén tr khac loai dugc chon tir N, O, S hodc SO;
hoic -Cs.gcarbocyclic; va mdi gbc nay khi xudt hién doc lap duogc thé tuy ¥ bing 1, 2,3, 4,
5 hodc 6 phén tir thé, va mdi phin tir thé nay khi xudt hién doc 1ap duge chon tir doteri,
halogen, -OH, -Ci.salkyl, -Ci.salkoxy hodc -Cs.scarbocyclic;

Mbi géc R21 va Ry, khi xuét hién doc 14p duogc chon tir hydro, doteri, -Ci-salkyl,
-Cr-salkylen-Cs.gcarbocyclic hodc -Cs.gcarbocyclic; va mdi gbc nay khi xuét hién doc
lap duge thé thy ¥ bing 1, 2, 3, 4, 5 hoiic 6 phin tir thé, va mdi phan tir thé nay khi xuét
hién ddc 1ap duoc chon tir doteri, halogen, -OH, -CN, -NH,, -NH(Ci-alkyl),
-N(C1.6alkyl)z, -Ci-salkyl, -Cr.salkoxy, -SO2(Ci-salkyl) hodc -Cs-gcarbocyclic; hodce

R21 va R cing véi nguyén tir nito ma ca hai dugc gén vao tao thanh vong di vong
tr 4-6 canh, mdi vong di vong khi xuét hién c6 thé chtra thém 1, 2 hodc 3 nguyén tit
khac loai dugce chon tir N, O, S hodc SO2, va mdi vong di vong khi xuét hién doc lap
duoc thé tuy v bang 1, 2, 3, 4, 5 hodc 6 phin tir thé, va mdi phan tt thé nay khi xut
hién ddc 1ap duoc chon tir doteri; halogen; -OH; oxo; -CN; -Ciealkyl; -Cisalkoxy;
-SO2(C1salkyl); -CON(Cisalkyl); -SO2N(Crealkyl);  -NHa;  -NH(Crealkyl);
-N(C1-salkyl)2; -C3.6di vong chita 1 hodc 2 nguyén tit khac loai duge chon tir N, O hodc
S; hoic -Crsalkyl dugc thé bing doteri;

Moi géc R»; va Ry khi xuét hién doc 1ap dugc chon tir hydro, doteri hodc
-Ci.ealkyl; hodc

R23 va Ros ciing v6i nguyén tir cacbon ma ca hai dugc gan vao tao thanh vong
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cacbon tir 3-6 canh, va mdi vong cacbon nay khi xuét hién doc 1ap duoc thé tiy ¥ bing
1,2, 3 hoac 4 phén tr thé, va mdi phi?m tr thé nay khi xuét hién doc 18p dugce chon tur
doteri, halogen, -OH, -NHb, -CN, -Ci.salkyl hodc -Ci-salkoxy;
n dugc chontr 0, 1, 2, 3, 4, 5 hoac 6.
Trong mot s6 phuong an, trong d6 Rz duge chon tir hydro; doteri; -F; -CI; -Br; -ORa1;
Ras s
-NR2iR22; -CN; -SRzi; -SOR21; -SO2R21; -SO2NR21R22;  -Ciosalkyl; "o Ras
-Ca.alkenyl; -COOR21;-CORz21; -CONR21R22; -NR21COR22; -NR21SO2R22; -POR21R2;
-Cs.gheteroaryl chira 1, 2, 3 hodc 4 nguyén tir khac loai duogc chon tir N, O, S hodc SO»;
-C3.6di vong chira 1, 2, 3 hodc 4 nguyén tir khac loai dugce chon tir N, O, S hodc SO;
hoic -Cs.scarbocyclic; va mdi géc nay khi xuét hién doc lap duoc thé tuy y br?lng 1,2, 3,4,
5 hodc 6 phan tir thé, va mdi phén tir thé nay khi xuét hién ddc 1ap dugc chon tir doteri, -F,
-Cl, -Br, -OH, -Ci.3alkyl, -Ci.3alkoxy hodc -Cs.scarbocyclic;

M3i gbc Rar hodc Rao khi xudt hién doc 1ap dwugc chon tir hydro, doteri, -Ci.salkyl,
-C1zalkylen-Cs.scarbocyclic hodc -Cs.scarbocyclic; va mdi gbc nay khi xuét hién doc
lap duoc thé thy y bang 1,2, 3, 4, 5 hoic 6 phin tir thé, va mdi phan tir thé nay khi xut
hién doc 14p dugc chon tir doteri, -F, -Cl, -Br, -OH, -CN, -NH»2, -NH(Cisalkyl),
-N(C1-3alkyl)z, -Ci3alkyl, -Ci-3alkoxy, -SO2(Ci-salkyl) hodc -Cs.¢carbocyclic; hodc

R21 va Ry ciing v&i nguyén tir nito ma cd hai duoc gin vao tao thanh vong di vong
tir 4-6 canh, mdi vong di vong khi xuét hién c6 thé chira thém 1, 2 hodc 3 nguyén tit
khac loai dugc chon tir N, O hodc SO2, va mdi vong di vong khi xuét hién doc 1ap duoc
thé tiy y béng 1, 2, 3, 4, 5 hodic 6 phan tir thé, va mi phan t&r thé nay khi xuét hién doc
lap dugc chon tir doteri; -F; -Cl; -Br; -OH; oxo; -CN; -Cisalkyl; -Cisalkoxy;
-SO,(Crzalkyl);  -CON(Ciaalkyl)z;  -SO2N(Cisalkyl)2;  -NHa;  -NH(Ci-zalkyl);
-N(Ci-3alkyl)s; -Ca-6di vOong chira 1 nguyén tir khac loai dugc chon tir N hodc O; hodc
-C13alkyl duoc thé bing doteri;

Mbi géc R»; va Ros khi xudt hién doc 1ap dugc chon tir hydro, doteri hodc
-Ci.3alkyl; hodc

Ra3 va Ros cung véi nguyén tir cacbon ma cd hai dugc gin vao tao thanh vong
cacbon tir 3-6 canh, va mdi vong cacbon nay khi xut hién doc 1ap duoc thé tiy y bing
1, 2, 3 hodc 4 phan tir thé, va mdi phan tir thé nay khi xuét hién doc 1ap duge chon tir
doteri, halogen, -OH, -NHa, -CN, -Ci.alkyl hodc -Cj-salkoxy;
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n duoc chon tir 0, 1, 2 hodc 3.

Trong mot sb phuong 4n, trong d6 R dugce chon tir hydro; doteri; -F; -Cl; -Br; -OR2y;
-NR21R22; -CN; -SR21; -SOR21; -SO2R21; -SO2NR21R22; metyl; etyl; propyl; isopropyl;
Ras s
Hoﬁ ; etenyl; propenyl; -COOR21;-COR21;  -CONR21R22;  -NR21COR22;
-NR21SO2R2; -POR21R22; heteroaryl 5 canh chira 1, 2 hodc 3 nguyén tir khac loai dugc
chon tr N, O, S hodc SOz; heteroaryl 6 canh chtra 1, 2 hodc 3 nguyén tir khac loai dugc
chon tr N, O, S hodc SO»; di vong 3 canh chira 1, 2 hodc 3 nguyén tr khac loai dugc
chon tr N, O, S hodc SO»; di vong 4 canh chira 1, 2 hodc 3 nguyén tir khic loai dugc
chon tr N, O, S hodc SO»; di vong 5 canh chira 1, 2 hodc 3 nguyén tir khac loai duoc
chon tor N, O, S hodc SO»; di vong 6 canh chira 1, 2 hodc 3 nguyén tir khac loai duoc
chon tr N, O, S hodc SO»; vong cacbon 3 canh; vong cacbon 4 canh; vong cacbon 5 canh;
hodc vong cacbon 6 canh; va mdi géc nay khi xuét hién doc 13p dugc thé tuy y b%lng 1, 2,
3,4, 5hodc 6 ph?m tir thé, va mdi ph?ln tr thé nay khi xuét hién doc 18p dugc chon tur
doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy,
isopropoxy, vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong
cacbon 6 canh;

Mai géc R21 hodc Raz khi xuét hién doc 1ap duoc chon tir hydro, doteri, metyl, etyl,
propyl, isopropyl, -metylen-vong cacbon 3 canh, -metylen-vong cacbon 4 canh,
-metylen-vong cacbon 5 canh, -metylen-vong cacbon 6 canh, -etylen-vong cacbon 3 canh,
-etylen-vong cacbon 4 canh, -etylen-vong cacbon 5 canh, -etylen-vong cacbon 6 canh,
vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh;
va mdi gbc nay khi xudt hién doc 1ap duoc thé tuy y bang 1, 2, 3, 4, 5 hoic 6 phan tir thé,
va mbi phﬁn tt thé nay khi xuét hién doc 1ap dugc chon tu doteri, -F, -Cl, -Br, -OH, -CN,
-NH,, -NH(CH3), -NH(CH2CH3), -NH(CH.CH.CHs), -NH(CH(CHs)2), -N(CHs)a,
-N(CH,CH3)2, -N(CH3)(CH2CH3s), -N(CHs)(CH2CH2CH3), metyl, etyl, propyl, isopropyl,
metoxy, etoxy, propoxy, isopropoxy, -SO2CHs, -SO.CH2CHs, -SO>CH>CH2CHs,
-SO,CH(CHs),, vong cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong
cacbon 6 canh; hodc

R21 va Raz cing véi nguyén tir nito ma cd hai duoc gdn vao tao thanh vong di vong 4
canh, vong di vong 5 canh, vong di vong 6 canh, mdi vong di vong khi xudt hién c6 thé
chira thém 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc SO», va mdi vong di
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vong khi xuét hién doc 14p dugc thé tily ¥ bing 1, 2, 3, 4, 5 hodc 6 phén tir thé, va mdi
phdn tir thé nay khi xuit hién doc 1ap duge chon tr doteri, -F, -Cl, -Br, -OH, oxo, -CN,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropoxy, -SO2CHs,
-SO,CH,CH3, -SO,CH2CH2CH3, -SO,CH(CHs)z, -CON(CHs)2, -CON(CH2CHs)z,
-CON(CH2CH2CHs)a, -CON(CH(CHs3)2)2, -SO2N(CHs)z, -SO2N(CH2CH3)s,
-SO;N(CH2CH,CH3)2,  -SOoN(CH(CHs)2)2, -NH, -NH(CH3), -NH(CH2CHs),
-NH(CH:CH,CH3), -NH(CH(CHs)2), -N(CHs),, -N(CH2CHs3), -N(CH3)(CH2CHz),

. c W 5 Cﬁ«:
-N(CH3)(CH2CH2CH3),HN/7 ,oU , @ g AN 0 | metyl dugc thé

bing doteri, etyl dugc thé bing doteri, propyl dugc thé bang doteri hoic isopropyl dugc
thé béng doteri;
Mbi géc Ry3 va Raskhi xudt hién doc 14p dugc chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hoac
Ra3 va Ros cing véi nguyén tir cacbon ma ca hai duoc gin vao tao thanh vong
cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh, va
mdi vong cacbon nay khi xuit hién doc 1ap duge thé tay y bang 1, 2, 3 hodc 4 phan tir
thé, va mdi phan tir thé nay khi xuét hién doc 1ap duoc chon tir doteri, -F, -Cl, -Br,-OH,
-NH,, -CN,metyl, etyl, propyl, isopropyl metoxy, etoxy, propoxy hodc isopropoxy;
n duoc chon tir 0, 1, 2 hodc 3.
Trong mot sb phuong an, trong d6 Rz doc 1dp dugce chon tir hydro; doteri; -F; -Cl;

-Br; -OR21; -NR21R22; -CN; -SR21; -SOR21; -SO2R21; -SO2NR21R22; metyl; etyl; propyl;

Ros

e
HO
isopropyl; R24 ; etenyl; -COOR21;-COR21;  -CONR21R22;  -NR21COR22;

-NR21SO2R22; -POR21R22; heteroaryl 5 canh chita 1, 2 hodc 3 nguyén tr khéac loai duoc
chon tr N, O, S hodc SO»; di vong 6 canh chita 1, 2 hodc 3 nguyén tir khic loai dugc
chon tir N, O, S hodc SO,; hodc vong cacbon 3 canh; va mdi géc nay khi xuét hién doc
lap duogc thé tuy y bé‘mg 1,2,3,4,5hodc6 phén ttr thé, va mdi phﬁn ttr thé nay khi xuét
hién ddc 1ap duogc chon tir doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy, isopropoxy hodc vong cacbon 3 canh;

Mai géc R21 va Ray khi xuét hién doc 1ap dugc chon tir hydro, doteri, metyl, etyl,
propyl, isopropyl, -metylen-vong cacbon 3 canh hodc vong cacbon 3 canh; va mdi g

nay khi xuét hién doc 1a8p dugc thé tuy y béng 1,2, 3,4, 5hodc 6 phén ttr thé, va mdi
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phin tr thé nay khi xult hién doc lgp dugc chon trr doteri, -F, -Cl, -Br, -OH,
-NH,,-NH(CH3), -N(CH3)2, metyl, metoxy, -SO2CH3 hodc vong cacbon 3 canh; hodc

R21 va Rz cing véi nguyén tr nito ma cd hai dugc gén vio tao thanh di vong dugc

0 o

chon tur C/Ni“/, C/NH/, HN\/:’\IH/, HNé’\ﬁ/, O?{OE{, H"Oﬁ, OZ/’OE, va mdi
vong di vong khi xudt hién doc 1ap dwoc thé tiy ¥ bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, va
mdi phén tur thé nay khi xudt hién doc 1ap dugc chon tur doteri, -F, -Cl, -Br, -OH, oxo,
-CN, metyl, etyl, propyl, isopropyl, metoxy, -SO2CH3, -CON(CH3)2, -SO2N(CH3)2, -NH>,

-NH(CH3), -N(CH3)z, HN/j ,O/j , -CH2D, -CHD; hogc -CDs3;

Mbi géc R23 va Ragkhi xudt hién doc 1ap dugce chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hodc

R23 va Ras cing véi nguyén tir cacbon ma cd hai dugc gin vao tao thanh vong
cacbon 3 canh, va vong cacbon nay doc 1ap dugc thé tiy y bang 1, 2, 3 hoic 4 phan tir
thé, va mdi phén tir thé nay khi xuét hién doc 1ap duge chon tir doteri, -F, -Cl, -Br, -OH,
-NHa>, -CN, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;

n dugc chon tir 0 hoac 1.

Trong mot sb phuong an, trong d6 Rz duge chon tir hydro, doteri, -F, -Cl, -Br, -OH,
-OCH3, -OCDs, -OCH2CH3s, -OCH2CH2CH3, -OCH(CHs)2, -OCH2CF3, -OCH2CHE»,
-OCF2CH3, -OCH,OH, -OCH>CH;OH, -OCH2CH2CH0H, -OCH>CH>NHa3,
-OCH;N(CHs)2, -OCH>CH2N(CHz)2, -OCH2CH2CH2N(CHs)2, -OCH.CH,NHCH3,

.
5 HO ke F o F °
v , v Naval yﬂ . NH,, -NHCH;s, -N(CHs),, -NHCDs,

b

-N(CD3)2, -NHCH,CHs, -N(CH3CH2),, -N(CH3)(CH3;CH:), -NHCH2CH>CHj3,
-N(CH,CH2CH3)2, -NHCH(CHz3)2, -N(CHs)(CH(CHs)2), -N(CH(CHs)2)2, -NHCH2CF3,

Q
] _ F & . \ /\/N\ s
2 2 H H b F b H > H b O
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b b b

% )
PN HO NC F -CN, -SCHs, -SCH.CHs, -SCH>CH,CHs,

b b b 5

-SCH(CH3)2, -SOCH3, -SOCH:CHs, -SOCH>CH2CHj;, -SOCH(CHs)2, -SO2CHs,
-S0,CDs, -SO,CH,CH3, -SO,CH2CH2CH3, -SO2CH(CHz)2, -SO2CH(CD3)2, -SO2NHo>,
-SO,NH(CH3), -SO2N(CHz3)2, -SO;NH(CD3), -SO:N(CDs)2, -SO.NH(CH:CHs),

(2\\8;‘: K\N\:?I
O o
-SO2N(CH2CH3)2, -SO2NH(CH2CH3CH»), -SO2N(CH2CH2CH3)s, , © ,
~rh
\) , -CHs, -CH.D, -CD;H, -CDs3, -CF3,-CH,CHs, -CH»CDs,-CH2CF3,

-CH,CH,CH3, -CH2CH2CH,F, -CH2CH2CD3, -CH2,CH2CF3,-CH(CH3)2, -CH(CH3)(CD3),

5 5 § D3C
_CH(CFs)s, -CH(CDs)s, HO>( | HOx Ho>f Ho\fg , Ho>f /\(/ \/\(/

/\/Nr\/’ Ho/\/ﬁ% ,/Lx‘{ /i\/ /JWH EOH’ HOXD,\}:, ﬁ}:,
PN NG NG % DG iy £ % - O % HO
R e U Ve v e e e Ul

SO E Oy Ee

W W Y \W ,-CONH», -CONH(CHj3), -CON(CHjs)2, -CONH(CD3),
-CON(CD3)2, -CONH(CH2CH3), -CON(CH2CH3)a, -CONH(CH2CH2CH3),
-CON(CH2CH2CH3)z, -NHCOCH3, -NHCOCH,CH3, -NHCOCH,CH,CH3,

H - - H
A’(N g /OTN}{ \/O\H/N\J;\ /\/OTN\:{ YOTNS;\
O > o > o b

-NHCOCH(CH3)z, 0 , 0 ,

o H
o H \\/N; o K N o H
\ /N.\ N 3y ~ \ fj\ 3 N.
S\\ jj /\/s ; Y Y .S \ A\/S\\ f\

N

, o , , , o , -P(O)H,, -P(O)H(CHa),
-PO(CH3)a, -P(O)H(CD:3), -PO(CD3)a, -PO(CH2CH3)a, -PO(CHzCHzCH3)2,

Y ?i“ o & X

-PO(CH(CH3)2)2, . N, CD3 OCH3
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% 5 ) Y
OF o T O 2% O O e O

Trong mot sb phuong an, trong d6 Rz duge chon tir hydro, doteri, -F, -Cl, -Br, -OH,
-OCHj3, -OCDs, -OCH2CH3, -OCH2CH2CH3, -OCH(CHj3)2, -OCH2CF3, -OCH2CHF»,
-OCF,CH;, -OCH,OH, -OCH;CH,OH, -OCH.CH.CH>OH, -OCH.CH;NHDo,
-OCH:N(CH3);, -OCH>CHoN(CHs)z, -OCH>CH>CHoN(CHs)2, -OCH2CH2NHCH3,

%
7,{ HO ;{ F o F )
wo , vAO , avah 7” , -NH,, -NHCH3;, -N(CHs),, -NHCDs,

b

-N(CDs)2, -NHCH,CHs, -N(CH3CHz),, -N(CHs)(CH3CH2), -NHCH>CH2CHs,

-N(CH2CH2CH3)2, -NHCH(CHzs)2, -N(CH3)(CH(CHs)2), -N(CH(CH3)2)2, -NHCH2CF3,
HO F % % 2 /\/He‘ N

O\ ~ONE N’ g V/L 2 S kS ~NNE

g N‘ZLL b NE’ b T\H > V/\” 9 ”‘771 > g \\O 5 B '\|l M

(0]
i Nk . (@] (0] )\\Ngi/
) C|> , HO/C/ , HNV’ ’ ‘N\/, , )r’ ’HzN—CI ’ H/N;CI

2 3

E'Y % £Y EY % 1
SN s /\/N\) ,\r 5 O/j 5 HN/j . 5 o ,HO s
. 0 % kY
P &H ?7{ ) Y\NILL (\N (\NIHL N‘l&
ﬁN%z N N NN oM O N Y@
O< Ox N - - Ss¢ °
d’sy Sﬁod 078303 v f j/N\ o N

Jit JQN ! Fﬁ%
Ho NC ¢, -CN, -SCHs, -SCH,CHs, -SCH2CH2CH3, -SCH(CHs),,

-SOCH3, -SOCH,CHs, -SOCH2CH2CH3, -SOCH(CHs)2, -SO2CHs, -SO2CDs,
-SO,CH,CH3, -SO,CH2CH2CH3,  -SOCH(CHz)2,  -SO2CH(CDs3)2,  -SO2NHo,
-SO,NH(CH3), -SO2N(CHs)2, -SONH(CD3), -SO2N(CDs)2, -SO2NH(CH2CHs),

Qs ?\\sf’{
-SO;N(CH2CH3)2, -SO,NH(CH2CH3CHz), -SO2N(CH2CH2CHz)a, , O\) ,
R

~
/NJ , -CHs, -CH,D, -CD;H, -CDs3;, -CFs3,-CH2CH3, -CH2CDs3,-CH2CF3,
-CH,CH,CH3, -CH,CH,CH,F, -CH2CH2CD3, -CH2CH2CF3,-CH(CH3)2, -CH(CH3)(CD3),

22



43624 23/139

5 % Ho_ s DsC
\CH(CFs), -CH(CDs), W01+, MO Lo S S ”°>gos A’/ \/\’/

/\/NI\W\/, Ho /ly /i\/ M &OH, HOAD N \ﬁ{ \[fa

OH
o O s % DsC iy <1 %{)\WH: O O
Rt i A0 ae SR SRR SN SRR S AN

/\/Owﬁz \r TH‘
-CONHS, -CONH(CHs), -CON(CHs),, -CONH(CD3), -CON(CDs),
-CONH(CHzCHa), _CON(CH,CHs),, -CONH(CH,CHCHs), -CON(CH,CH,CHs),,

H
Ny
-NHCOCH3, -NHCOCH:CH3, -NHCOCH>CH>CHs, -NHCOCH(CHzs),, ¢

_0 H\;\ ~_©O H?S\ ~_0 H?{ o) H‘:‘i Q /H;é Q /H; N;
e e T YO A S 3
o, o) o) 0 o o

o H
\r\\s\\,Nf\ O\\\\N s, A\S\\ N
° V/ ° % , -P(O)Hz, -P(O)H(CH3), -PO(CHs)2, -P(O)H(CDs),
N\ /57’:
o N &}{ N
-PO(CD3)a, 'PO(CH2CH3)2, -PO(CHzCHzCH3)2, -PO(CH(CH3)2)2, N~ NN

9 b b

%t
T AT R o0 o O

CD; OCHs

Af\, Q«f\, Qﬁ\ hoic Qﬁ\.

Trong mdt s6 phuong 4n, trong d6 Rz dugc chon tir hydro, doteri, halogen, -NR21R2,
Ra3 5

-SO2R21,  -SO2NR21R22,  -Ciosalkyl, "o R4 -COOR21, -CORz1, -CONR21R2,
-NR21COR22, -NR21SO2R22, -POR21R22 hodc -Csgcarbocyclic; va mdi géc nay khi Xuét
hién doc 1ap duoc thé tay y bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va m&i phén tir thé nay

khi xuit hién doc 1ap duge chon tir doteri, halogen, -OH, -Ci.salkyl hodc -Ci.salkoxy;
Mbi géc Ra1 hodc Rap khi xudt hién doc lap duge chon tir hydro, doteri hodc

-Ciealkyl; hoac

R21 va Ryz cuing voi nguyén t nito ma cd hai dugc gén vao tao thanh vong di vong
tir 4-6 canh, mdi vong di vong khi xuét hién c6 thé chira thém 1, 2 hodc 3 nguyén tir

khac loai duoc chon tir N, O, S hogc SO,, va mdi vong di vong khi xuét hién doc lap
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duogc thé tuy ¥ bing 1, 2, 3, 4, 5 hodc 6 phin tir thé, v mdi phan tir thé nay khi xuit
hién ddc lap duge chon tir doteri; oxo; -Cisalkyl; -NH(Ci-salkyl); hodc -Cs.edi vong
chtra 1 hodc 2 nguyén tir khac loai dugc chon tir N hodc O;

Mdi gbe Ras vd R4 khi xuét hién doc 1ap dugc chon tr hydro, doteri hodc
-Crsalkyl; hoac

R23 va Ros cung vai nguyén tir cacbon ma cd hai duoc gén vio tao thanh vong
cacbon tlr 3-6 canh, va mdi vong cacbon nay khi xuit hién ddc 1ap dugc thé tiy y bang
1,2, 3,4, 5 hoic 6 phan tir thé, va mdi phan tir thé nay khi xuét hién doc 1ap duoc chon
tir doteri, -OH hoac -Ci.salkyl;

n dugce chontir 0, 1, 2, 3, 4, 5 hoac 6.

Trong mét sd phuong 4n, trong d6 R, dwgc chon tir hydro, doteri, halogen, -NR21R2,

R23 S

-SO2R21,  -SO2NR21R22,  -Cisalkyl, "o Ra4 ,  -COOR21,-COR21,-CONR21R22,
-NR21COR2, -NR21SO2R2, -POR21R22 hodc -Csscarbocyclic; va mdi gbc nay khi xudt
hién doc lap duogc thé tiy y bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phén tir thé nay
khi xuét hién doc 14p duoc chon tir doteri, halogen, -OH, -Ci-3alkyl hodc -Ci.zalkoxy;
M3i gbc Rai hodc Ry khi xuét hién doc 14p duoc chon tir hydro, doteri hoic
-Ci.3alkyl; hoac
Ra1 va Ryz cling véi nguyén tir nito ma cé hai dugc gén vao tao thanh vong di vong
4 canh, vong di vong 5 canh, vong di vong 6 canh, mdi vong di vong khi xuét hién c6
thé chira thém 1 hodc 2 nguyén tir khéc loai duge chon tir N hodc O, va mdi vong di
vong khi xudt hién doc 1ap dwoc thé tily y bang 1, 2, 3, 4, 5 hogic 6 phan tir thé, va mdi
phﬁn tir thé nay khi xudt hién doc lap dugc chon tur doteri, oxo, -Cisalkyl,
-NH(C-3alkyl) hodc -Cas.6di vong chira 1 nguyén tir khac loai dugc chon tir N hodc O;
Mdi gbc Ras va Ros khi xuét hién doc 1ap dwgc chon tir hydro, doteri hodc
-Ci.3alkyl; hoac
R23 va Ros cing vai nguyén ti cacbon ma cd hai dugce gdn vao tao thanh vong
cacbon tir 3-6 canh, va mdi vong cacbon nay khi xut hién doc 13p dugc thé tuy y béng
1,2, 3,4, 5 hodc 6 phan tir thé, va mbi phén ttr thé nay khi xuét hién doc 14p duge chon
tir doteri, -OH hoac -Ci.3alkyl;
n duoc chon tir 0, 1, 2 hodc 3.
Trong mot sb phuong éan, trong d6 Rz dugce chon tir hydro, doteri, -F, -Cl, -Br,
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Ras s
-NR2iR22, -SO2R21, -SO:NR21R2, metyl, etyl, propyl, isopropyl, "o Raa |
-COOR21,-COR21,-CONR21R22, -NR21COR22, -NR21SO2R22, -POR21R22, vong cacbon 3
canh, vong cacbon 4 canh, vong cacbon 5 canh hodc vong cacbon 6 canh; va mdi géc nay
khi xut hién doc 1ap duoc thé thy ¥ bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir
thé nay khi xuét hién doc lap duge chon tir doteri, -F, -Cl, -Br, -OH, metyl, etyl, propyl,
isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
MBbi géc Ro1 hodic Rys khi xudt hién doc 14p dugc chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hodc
R21 va Ro cling v6i nguyén tir nito ma cd hai duoc gin vao tao thanh vong di vong
5 canh, vong di vong 6 canh, mdi vong di vong khi xuét hién vong ¢6 thé chira thém 1
nguyén tir khac loai dugc chon tir N hodc O, va mdi vong di vong khi xuét hién doc 1ap
duge thé tuy ¥ bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, v mdi phan tr thé nay khi xuét
hién doc 14p duogc chon tir doteri, oxo, metyl, etyl, propyl, isopropyl, -NHCHs,

/ s LLL,/ ‘1{]/
-NHCH,CHs, -NHCH,CH2CH3, -NHCH(CHs)a, HNU , O/j// , @ , (oj/ ,

H'O}{ hodc OO}{;

MBOi gbe Ras va Raskhi xuét hién ddc 14p dwoc chon tir hydro, doteri, metyl, etyl,
propyl hodc isopropyl; hodc
Ra3 va Ros cling véi nguyén tir cacbon ma cd hai dugc gén vao tao thanh vong
cacbon 3 canh, vong cacbon 4 canh, vong cacbon 5 canh, vong cacbon 6 canh, va mdi
vong cacbon nay khi xuat hién ddc lap dugc thé tiy y bang 1, 2, 3, 4, 5 hodc 6 phan tit
thé, va mdi phﬁn ttr thé nay khi xuét hién doc 1ap dugc chon tir doteri, -OH, metyl, etyl,
propyl hodc isopropyl;
n duoc chon tr 0, 1, 2 hoac 3.
Trong mat sb phuong én, trong d6 Rz duge chon tir hydro, doteri, -F, -Cl, -Br, -NHa,
-NHCH3, -N(CH3),, -NHCD3, -N(CD3)2, -NHCH2CH3s, -N(CH3CHz)2, -N(CH3)(CH3CHy),
-NHCH.CH,CH3, -N(CH2CH2CHa), -NHCH(CHa)s, -N(CH3)(CH(CHz3)»),

F 2 .
b b > b M

-N(CH(CH3)2)2, -NHCHCF3,
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N , D , N , N , , T , i , ,
_ B . ~ % N

Y\NE Qﬂ (\N%{ (\N% /O‘li{ N 1) o Q

0<4 0= O N N < HN

d HO o/’s\) ?*0\) O\/S% Od’s\) 0 jN/\

ke .
O*S:\@ ﬁ/Q ﬁ /jSg_ N‘77L
N0 NC , -SO,CH3, -SO,CDs, -SO,CH,CHs,

-SO,CH,CHoCHs,  -SO,CH(CHs)p,  -SO,CH(CDs);,  -SO:NH,,  -SO:NH(CH3),
-SO.N(CHs),, -SO2NH(CD3), -SO2N(CDs), -SONH(CH2CH3), -SO:N(CH2CHz),
SONH(CH;CH2CH3),  -SO.N(CH,CH,CHs),, -CHs, -CHoD, -CD;H, -CDs,
-CF3,-CH2CH3, -CH,CDs,-CH,CFs, -CH,CHoCHs, -CH,CHoCHSF, -CHoCH,CDs,

_CH2CH;CFs, -CH(CHs),, -CH(CH3)(CD3), -CH(CFs),, -CH(CD3)2,H0>(H:, HO ¢ wo] ,
Ho\ﬁ:, oic E Dac>f% /\MF@, \/\%’ /\/N‘\W\/, o %H\y, /J)F/‘;\,
/iHVVf . KoM w/® | .COOCHs, -COOCH,CHs, -COOCH,CH,CH,
-COOCH(CHz3)2, -CONH,, -CONH(CH3), -CON(CHs)2, -CONH(CD3), -CON(CD3)y,
_CONH(CH;CHs), _CON(CH,CHs),, -CONH(CH>CH,CHs),
-CON(CH2CH2CH3),-NHCOCH3, -NHCOCH,CH3, -NHCOCH>CH,CHjs,
-NHCOCH(CH3)2, -NHSO>CH3, -NHSOCDs, -NHSO.CH>CHj3, -NHSO,CH>CHs,
NHSO,CH,CHoCHs, -NHSO,CH(CHs),, -P(O)Ha, -P(O)H(CH:), -P(O)(CHs),
-P(O)H(CD3), -PO(CD3)2, -PO(CH2CH3)2, -PO(CH2CH2 CHs)2, -PO(CH(CHs)2)2 hodc
>,

Trong mdt s6 phuong 4n, trong d6 R, dugc chon tir hydro, doteri, -F, -Cl, -Br, -NHa,
_NHCH;, -N(CHs)s, -NHCD3, -N(CD3)s, -NHCH,CHs, -N(CHsCHa)a, -N(CHs)(CHsCHy),
-NHCH,CH>CH3, -N(CH2CH2CH3)a, -NHCH(CH3)a, -N(CH3)(CH(CHz3)2),

(0]
O~ i{ HO\/\ '1{ F N?{ HN)\NH/
‘N(CH(CHs))s, -NHCH,CFs, N N N T ,

b

26



43624 27/139

(@]
AN

0
~N@ - HN)T’ HZN@Y N /\N@E/ e - . C'Nﬁ{ Qi{

5 S b b > b b

Nﬁj{ N N N% NhN:L{ KN?{ [ N :N(\N?{
SIS NSV S il i g

ﬁ@ﬁ O:L/\N'i‘: 7@,1

Hd ., 6 , ¢, -SO,CHs, -SO,CDs, -SO.CH,CHs, -SO,CH>CH,CHs,
_SO,CH(CHs)a, -SO2CH(CD3)s, -SO:NHs, -SO2NH(CHs), -SO2N(CHj)a, -SO2NH(CD3),
SO;N(CDs)y,  -SO,NH(CH,CHs),  -SO:N(CH2CH3),,  -SO:NH(CH>CH,CHs),
-SO,N(CH2CH,CHs)s, -CH3, -CHaD, -CD2H, -CDs, -CF3,-CH>CH;, -CH>CDs,-CH,CF3,
-CH,CH,CHs, -CH,CHoCH,F, -CH,CH,CDs, -CHoCH,CF3,-CH(CHs), -CH(CH3)(CD3),

5y HO T 1
_CH(CF3)s, -CH(CD3), H0>V gi Hose WOl HoT “°>goa /\'/

\/\(/ /\/i\/, HO K /}N /lv /l\/y‘h ZXOH HOAD -COOH,

OH ,

T

-COOCH3, -COOCH,CH3, -COOCH,CH,CH3, -COOCH(CHs)z, -CONHa, -CONH(CH3),
-CON(CH3);, -CONH(CDs), -CON(CDs);, -CONH(CH2CHs3), -CON(CH:CHs),,
-CONH(CH,CH>CH3), -CON(CH,CH,CHj3),,-NHCOCHG, -NHCOCH,CHj,
-NHCOCH2CH,CH3, -NHCOCH(CH3)2, -NHSO,CH3, -NHSO,CDs, -NHSO,CH>CHs,
-NHSO,CH,CH3, -NHSO,CH,CH,CHs, -NHSO,CH(CH3),, -P(O)Hz, -P(O)H(CH3),
-P(O)(CH3)2, -P(O)H(CDs), -PO(CDs);, -PO(CH2CH3), -PO(CH.CH» CHa),
-PO(CH(CHs),); hoac D+

Trong mdt sb phucmg an, trong d6 R» dugc chon tr hydro, -Cl, -Br, -NHo, Hz"h}{,

)KE )KL’{ HN _/ e % NK\N'LLL: NhNZZ
CE A ,% p=CF T e

9 b

5 gi 4
SO,CHs, -SONHa, -SONHCHs, -SON(CHs), -CHs, #o'T -, "L Ko _coom,
_COOCHs, -CONH,, -CONHCH;, -CON(CHs)s, -NHCOCH3, -NHSO,CHs, -PO(CH3)s
hoic D%

)KNA/
Trong mot sd phuong 4n, trong d6 R, dwgc chon tir hydro, -Cl, -Br, NHz,HN\/’ ,
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Q AN N N
N_J )ﬁ F/'N‘G L 7 . -SO,CH3, -SO,NH,

S b S

s e
_SO,NHCH3, -SO:N(CHs), -CHs, Ho|* KoM .COOCHs, -CONH,, -CONHCHs,
_CON(CHs)s, -NHCOCH3, -NHSO,CHs, -PO(CHs); hode B>+
Ras
, Ho T
Trong mdt s6 phuong 4n, trong d6 Ry 1a Ras;

M&i gbc Ros va Ra khi xuat hién 13 -Cealkyl.

-

Trong mot s& phuong 4n, trong d6 mdi gde Ras va Ras khi xuét hién 1a -Cisalkyl.
Trong mot sd phuong 4n, trong d6 mdi gbc Ros va Roskhi xuét hién duge chon tir

metyl, etyl, propyl hodc isopropyl.

Trong mdt s6 phuong 4n, trong d6 R, 13 Ho>r .

Trong mdt s phuong 4n, trong d6 Ala Re
Ry
5/ 0
=N
Trong mot sd phuong 4n, trong d6 A la R
Trong mot sé phuong 4n, trong d6 mdi gbc R3 va Rakhi xuét hién doc 1ap duge chon
tr  hydro, doteri, halogen, -CN, -SOR5,-SO2R5,-SO2NH», -SO;NHRs,
-SO2NRsRs,-Cizalkyl,-Cizalkoxy, -CORs,-CONHa, -CONHRs, -CONRsRe, -P(O)Ho,
-P(O)HRs hoic -PORsRe; va mdi gbc nay khi xut hién doc 1ap dugc thé tuy y bang 1, 2,
3,4, 5 hoac 6 phén tir thé, va mdi phﬁn tr thé nay khi xuét hién doc 13p dugc chon tir
doteri, halogen hodc -OH;

Mbi géc Rs va Rg khi xuét hién doc 1ap dugce chon tir doteri; -Ci.zalkyl; -Cs.saryl;
-Cs.gheteroaryl chtra 1, 2, 3 hodc 4 nguyén tir khac loai dugce chon tr N, O, S, SO hodc
SO;; hoic -Csscarbocyclic, va mdi gbe nay khi xuét hién doc 1ap dugc thé tiy y bang 1, 2,
3,4, 5 hodc 6 phin tir thé, va mdi phin tir thé nay khi xuit hién doc 1ap duoc chon tir
doteri, halogen, -Ci.3alkyl hodc -Ci-zalkoxy.

Trong mot sb phuong én, trong do mdi géc R3va R4 khi xuét hién doc 1ap dugc chon
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tr hydro, doteri, -F, -Cl, -Br, -CN, -SORs, -SO2Rs5,-SO2NH2, -SO:NHRs, -SO2NRsRe,
metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, isopropyl, -CONH2, -CONHRs,
-CONR5Rs, -P(O)Hz, -P(O)HRs hoic -PORsRe; va mbi gbc nay khi xudt hién doc 1ap
dugc thé tiry y bing 1, 2, 3, 4, 5 hodc 6 phin tir thé, va mdi phan t thé nay khi xut hién
doc lap duoc chon tir doteri, -F, -Cl, -Br hodc -OH;

MBbi gbc Rs va Re khi xuét hién doc 1ap duoc chon tir doteri; metyl; etyl; propyl;
isopropyl; phenyl; heteroaryl 5-canh chtra 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon
tr N, O, S, SO hodc SO»; heteroaryl 6 canh chtra 1, 2, 3 hodc 4 nguyén tr khéc loai

" duoc chon tr N, O, S, SO hodc SO2; vong cacbon 3 canh; vong cacbon 4 canh; vong
cacbon 5 canh; hodc vong cacbon 6 canh; va mdi géc nay khi xuét hién doc lap duoc
thé tlly y bang 1, 2, 3, 4, 5 hodc 6 phin tir thé, va mbi phén tir thé nay khi xut hién doc
lap dugc chon tir doteri, -F, -Cl, -Br, metyl, etyl, propyl, isopropyl, metoxy, etoxy,
propoxy hodc isopropyl.

Trong mot s6 phuong an, trong do mdi géc R3va Ry khi xuét hién doc 1ap dugc chon
td hydro, doteri, -F, -Cl, -Br, -CN, -SOCHj;, -SOCH:CHs3, -SOCH2CH:CHs,
-SOCH(CH3)2, -SO2CH3, -SO,CH>CH3, -SO,CH>CH>CH3, -SO2CH(CHs)2,-SO2NH>,
-SO,NHCH3, -SO,NHCH,CH3, -SO,NHCH2CH>CH3, -SO:NHCH(CH3)2, -SO2N(CHs)z,
-SON(CH2CH3)2,  -SO2N(CH3)(CH2CHs),  -SO:N(CH2CH2CHs)2,-CHs,  -CH2CHs,
-CH,CH>CH3s, -CH(CHz3)2,-OCH3, -OCH2CH3, -OCH2CH2CH3, -OCH(CHs)2, -CONHo,

A K

-CONHCHs3, -CONHCH:CH3, -CONHCH>CH»CHs, -CONHCH(CHs3), H
o 0] O
S GVAREES G WA W &
H , H , H , -CON(CH3)2,-CON(CH2CH3)s,
-CON(CH3)(CH2CH3),-CON(CH2CH2CH3)2,-P(O)H2, -P(O)HCH3, -P(O)HCH.CH3,

-P(O)HCH,CH,CH3, -P(O)HCH(CHz3)2, -PO(CH3)2,-PO(CH2CH3)2, -PO(CH3)(CH2CH3)
hodc -PO(CH,CH2CHs)a; va mdi gbe nay khi xuét hién doc lap duge thé tiy ¥ bing 1, 2,

b

3,4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xuat hién doc 1ap dugc chon tir
doteri, -F hodc metyl.

Trong mdt s& phwong 4n, trong d6 mdi gbc R3va Rqkhi xuét hién doc 1ap duge chon
tr hydro, doteri, -F, -Cl, -Br, -CN, -SOCH3;, -SOCD3, -SOCH2CH3, -SOCH2CH,CHs,
-SOCH(CHs)a, -SO,CHs, -SO2CDs, -SO,CH2CH3, -SO,CH2CH,CHj,
-SO,CH(CH3)2,-SO2NH>, -SO,NHCH3, -SO;NHCD;, -SO,NHCH,CH3,
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-SO;NHCH,CH,CHs, -SO;NHCH(CHs)a, -SO:N(CHs)z, -SO:N(CDs)2, -SO2N(CH>CHs ),
-SO,N(CH3)(CH,CHs), -SON(CH,CHoCHs)o,-CHs, -CDs, -CHoCHs, -CDCDs,
_CH>CH»>CHs, -CHyCHCD3, -CH(CH;)a,-CH(CD3),,-OCHs, -OCH2CHs, -OCH2CH2CHs,
-OCH(CH3);, -CONH,, -CONHCHj, -CONHCD3,-CONHCH,CHs, -CONHCD,CDs,

F
0 0 F o)
}.,J\NJ< )%KN% F ;,}KN/A
-CONHCH2CH>CH3, -CONHCH(CHj3)a, H , H , H ,

FF FF
(e} (@) (0] (6]
/HJ’\NA }gkNé G AT I
H , H , H , H , -CON(CHs3)2,-CON(CH2CH3)2,

-CON(CH3)(CH2CH3s),-CON(CH2CH2CH3)2,-P(O)H2,  -P(O)HCH3,  -P(O)HCH.CHs,
-P(O)HCH>CH>CH3, -P(O)HCH(CH3)2, -PO(CH3)2,-PO(CH2CH3)2, -PO(CH3)(CH2CHs)
hoac -PO(CH2CH2CH3)s.

Trong mdt sb phuwong 4n, trong d6 mdi gbc Rs va Rakhi xuét hién doc 1ap duge chon
tir -C13alkyl, -CONHz, -CONHRs hodic -CONRsRe; va mdi gbc nay khi xuét hién doc lap
duoc thé tuy ¥ bang 1, 2, 3, 4, 5 hodic 6 phan tir thé, va mdi phan tir thé nay khi xuét hién
doc 1ap duoc chon tir doteri hodc halogen;

Mbi gbc Rs va Re khi xudt hién doc 1dp dugc chon tir -Cisalkyl hodc
-Cscarbocyclic, va mdi gde nay khi xuét hién doc lap dugc thé tuy y bang 1,2,3,4, 5
hodc 6 phﬁn tt thé, va mdi phén ttr thé nay khi xuét hién doc 13p dugce chon tir doteri,
halogen hodc -Ci-zalkyl.

Trong mdt s6 phwong 4an, trong d6 mdi gbc R3 va Rakhi xuét hién doc lap dugc chon
tir metyl, etyl, propyl, isopropyl, -CONH,, -CONHRs hoic -CONRsRs; va mdi gbc nay
khi xuét hién doc 1ap dugce thé tuy y béng 1,2,3,4,5hodc 6 phﬁn tr thé, va moi ph?m tr
thé nay khi xuét hién doc 1ap dugc chon tr doteri, -F, -Cl hodc -Br;

Mbi gbe Rs va Re khi xudt hién doc 14p duge chon tir metyl, etyl, propyl, isopropyl,
hop chét vong 3-canh, hop chét vong 4-canh, hop chét vong 5-canh hoidc hop chit vong
6-canh, va mdi gbc nay khi xuét hién doc 1ap duge thé ty y bang 1, 2, 3, 4, 5 hoic 6
phé“m tt thé, va mdi phé“m tir thé nay khi xudt hién doc 138p duoc chon tir doteri, -F, -Cl, -Br,
metyl, etyl, propyl hodc isopropyl.

Trong mot s6 phuong an, trong d6 mdi gdc Rshodc R4 khi xuét hién doc lap duoc
chon tir -CH3s, -CH2CH3, -CH2CH2CH3, -CH(CH3)2,-OCHs, -OCH2CH3, -OCH2CH2CH3,

-OCH(CHs),, -CONH;, -CONHCH;3;, -CONHCH,CH;3;, -CONHCHCH,CHj3,
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/L{?K N J< /ﬁ{(‘?\” A /Ej)]\m ﬂ /Hiﬂ/@

-CONHCH(CH3)3, H ,
-CON(CH3)2,-CON(CH,CH3),, -CON(CH3)(CH2CH3) hodc -CON(CH2CH2CH3),; va mdi
gbc nay khi xuét hién doc l1ap duoc thé thy ¥ bang 1, 2, 3, 4, 5 hoic 6 phan tir thé, va mbi
phin tir thé nay khi xuét hién doc 1ap duge chon tir doteri, -F hoic metyl.

Trong mdt s phuong an, trong d6 mdi gdc Rshozic R4 khi xuét hién doc lap duoc
chon tor -CHs, -CDs, -CH:CHs, -CD2CD;, -CH>CHxCHs, -CH2CH2CDs,
-CH(CH3)2,-CH(CD3)2,-CONHa, -CONHCHj, -CONHCD3,-CONHCH,CH3,

F
0 J< 0 %F
;{lkN ).L.J\N F
-CONHCD2CD3;, -CONHCH2CH>CH3, -CONHCH(CH3)2, H , H ,

R F R F
o) ﬁ o /A o ZS o 0
/HJ\” ;'{ku ,HJ\” ;LA)K”/D ;.Q)K”/@

-CON(CH3)2,-CON(CH2CH3)2, -CON(CH3)(CH2CH3) hoac -CON(CH2CH2CH3)s.

Trong mot s6 phuong 4n, trong d6 mdi gbc R hodc Rakhi xuit hién doc lap duge

F
o 0 F
Sk ,HKN%F

chon tir -CHj3, -CD3,-CONHz, -CONHCH3, -CONHCH2CH3, H

RF FF
(@] (o] /A (@] (@]
,gk”ﬂ & ,,gkmza /Hkuﬁ

Trong mét s& phuong 4n, trong d6 mbi g R3 va Rakhi xudt hién doc lap duge chon

hodc

tir -C1.3alkyl, va -Cisalkyl nay doc 1ap dugc thé tiy y bang 1, 2, 3, 4, 5 hodc 6 phéan tir thé,
va mdi phén ttr thé nay khi xuét hién doc 1ap duge chon tir doteri, -F, -Cl hoic -Br.

Trong mdt s phuong 4n, trong d6 mdi gde R3 va R4 khi xuét hién doc 1ap duoc chon
tir metyl, etyl, propyl hodc isopropyl; va mdi gbc nay khi xut hién doc 1ap duoc thé tuy y
bing 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi phan tir thé nay khi xut hién doc lap dugc
chon tir doteri, -F, -Cl hodc -Br.

Trong mot sb phuong 4n, trong d6 mdi gbc Rs va Rs khi xuét hién doc 1ap dwoce chon
tir metyl, etyl, propyl hodc isopropyl; va mdi gdc nay khi xuit hién doc 1ap dugc thé tiy y
béng 1,2, 3,4, 5hoac 6 phén tt thé, va moi ph?m tir thé nay khi xuét hién doc 1ap dugc
chon tir doteri hodc -F.

Trong mot s& phuong 4n, trong d6 mdi gbc R3 va Ra khi xut hién doc 1ap duoc chon
31
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tr -CH;, -CH2D, -CDH, -CDs, -CF3, -CH2CH3, -CH2CDs, -CH2CF3, -CH2CH>CHs,
-CH,CH,CHyF, -CH>CH2CD3, -CH2CHCF3, -CH(CH3)2, -CH(CH3)(CD3), -CH(CF3)2
hoic -CH(CD3)..

Trong mét sb phuwong an, trong d6 mdi géc Rs va Ra khi xudt hién dwgc chon tir
-C1salkyl hodc -Cisalkyl duge thé bang 1, 2, 3, 4, 5 hoidc 6 doteri.

Trong mot sé phwong an, trong d6 mdi géc Rs va Ra khi xudt hién dwgc chon tir
metyl, etyl, propyl, isopropyl, metyldugc thé bang doteri, etyl dugc thé bang doteri,
propyl dugc thé bang doteri hoic isopropyl duge thé bang doteri.

Trong mot sd phuong an, trong d6 A duogc chon tur:

N~N 0
~N i \\ o / /
z&r g&r‘ N 3 § ?h é /
D;C , D;C D;C hoac D5;C

Trong mot sd phuong an, trong d6 A doc 1ap duogc chon tir:

z—O

\ \
N—N N\N [o}
W 'yﬁ/” 3k
D:«¢  hodc

Trong mdt s6 phuong 4n, trong d6 Wi duoc chon tir hydro; doteri; -F; -Cl; -NHa;
-CN; -OH; carboxyl; -Ciealkyl; -Ci.salkoxy; -Ci-zalkylen-Ci.3alkoxy; phenyl; heteroaryl
5 canh chtra 1, 2 hodc 3 nguyén tr khac loai dugc chon tir N, O; heteroaryl 6 canh chia 1,
2 hodac 3 nguyén tir khac loai dugc chon tir N, O; di vong 3-canh chira 1, 2 hodc 3 nguyén
tor khéc loai dugc chon tir N, O; di vong 4-canh chira 1, 2 hodc 3 nguyén tir khac loai
dugce chon tr N, O; di vong 5-canh chtra 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N,
O; di vong 6-canh chtra 1, 2 hodc 3 nguyén tir khéc loai dugce chon tir N, O; vong cacbon
3 canh; vong cacbon 4 canh; vong cacbon 5 canh; hodc vong cacbon 6 canh; va mdi gc
nay khi xuét hién doc 1ap duge thé tuy y bang 1, 2, 3, 4, 5 hodc 6 phan tir thé, va mdi
phén t thé nay khi Xuét hién duogc chon tur doteri, halogen, -NH», -CN, -OH, -NO»,
carboxyl, -Ci.zalkyl, hodc -Ci.zalkoxy.

Trong mdt s6 phuong 4n, trong d6 Wi dugc chon tir hydro; doteri; -F; -Cl; -NHa;

A
-CN; -OH; metyl; etyl; propyl; isopropyl; =~ >3 ; )V‘f;/‘ﬁk;
|

b b b > 3 b
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PO
/\)lw\/; )\/Nﬁv{; )\/le\; RN /'\/\; metoxy; etoxy; propoxy;

¥o )< i
o )

b > b

%
/kﬁoiﬁf; >bo\és\; AN /v;OK; /\)O\/; )\/\/O\;f\,

\cé\
o S

0
)\/K; *, : M; -CH,OCH3; -CH>CH,OCH3; -CH,CH,OCH,CHs;

phenyl; heteroaryl 5 canh chira 1 hodc 2 nguyén tir khic loai dugc chon tir N hodc O;
heteroaryl 6 canh chira 1 hodc 2 nguyén tr khac loai dugc chon tir N hodc O; di vong
5-canh chira 1 hodc 2 nguyén tir khac loai dugc chon tir N hodc O; di vong 6 canh chura 1
hodc 2 nguyén tr khac loai dugc chon tir N hodc O; vong cacbon 5 canh; hodc vong
cacbon 6 canh; va modi géc nay khi xut hién doc 1ap duoc thé tuy y b::flng 1,2,3,4,5
hodc 6 phén tir thé, va mdi phin tir thé nay khi xuit hién dugc chon tir doteri, -F, -Cl,
-NH>, -CN, -OH, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy, hodc
1SOpropoxy.

Trong mét sb phuong 4n, trong d6 Wi dugce chon tir hydro; doteri; -F; metyl; etyl;

|
propyl; isopropyl; -~ /\/ /I\;‘(;/Hk NN A

/k/\ré\;>k}f;/\/\/\:é\;/\/\lﬂm/'/\/\/ /‘\/\/

b

|
o )\A K
/k/\; T /t\/\; metoxy; -CH,OCHz; -CH2CH2OCH3; heteroaryl 6 canh

chtra 1 hodc 2 nguyén tir khac loai dugc chon tir N hodc O; di vong 5-canh chira 1 hodc 2
nguyén tr khac loai dugc chon tir N hodc O; di vong 6-canh chtra 1 hodc 2 nguyén tur
khac loai dugc chon tir N hodc O; vong cacbon 5 canh; hodc vong cacbon 6 canh; va mdi
gbc nay khi xuét hién doc lap dugc thé tiy y bang doteri hoic -F.

Trong mot sb phuong an, trong d6 Wi dugc chon tir hydro, doteri, -F, -CHs, -CDs,
-CH,F, -CF;H, -CF;3 -CH,CHs, -CH.CDs3, -CH.CHoF, -CH2CHF,, -CH)CFs,
-CH,CH,CHs, -CH2CH2CFs, -CH2CH2CDs, -CH(CHs)a, -CH(CF3)2, -CH(CD3),,

~ha CF
/\/\;55\, Fsc/\/\fé\, /\/,FSC /\/CF3 )\}z/ , /HJ< 1 3,
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FSC\/\/\:Q\ /\/\CF:), , J\/\Syq F3C)k/‘-§: Fac/\/\/\_fé\

F SC/\/\M/, FC/\/\/ /\/\/CFa F3CJ\/\ J\/\/K/\

S N
J\/\ /‘\/\ 3, metoxy, -CH,OCHs, -CH>CH2OCH3, @ O
T @ O/\;'m 0 e 0 T L)

\ H IN\ |\i‘e./ 'y F |\1LL/ /Cr/
D = =N l/N N hoic F /N.

Trong mdt s6 phwong 4n, trong d6 W1 duge chon tir -Cralkyl dugce thé bang F hoic
di vong 6-canh chira 1 nguyén tr khac loai dugc chon tir O.

Trong mot sb phuong an, trong d6 Wi dugce chon tir -Crsalkyl dugc thé béng F,

Wy

oL o

<3 @

Trong mot s6 phuong an, trong d6 W1 dugc chon tir -CH2CH2CF3 hodc .

Trong mot s6 phuong an, trong d6 W2 dugce chon tir hydro; doteri; -F; -Cl; -NHo;
-CN;; -OH; carboxyl; -Ci3alkyl; -Ci.zalkoxy; phenyl; naphtyl; heteroaryl 5 canh chtra 1, 2
hodc 3 nguyén tir khac loai duge chon tir N, O hodc S; heteroaryl 6 canh chtra 1, 2 hodc 3
nguyén tr khac loai dugc chon tir N, O, hodc S; heteroaryl 7-canh chira 1, 2 hodc 3
nguyén tir khac loai dugc chon tir N, O hodc S; heteroaryl 8-canh chia 1, 2 hodc 3
nguyén ti khac loai dugc chon tir N, O hodc S; heteroaryl 9-canh chira 1, 2 hodc 3
nguyén t khic loai dugc chon tir N, O hodc S; heteroaryl 10 canh chira 1, 2 hodc 3
nguyén tir khéac loai duge chon tir N, O, hodc S; di vong 3-canh chira 1, 2 hodc 3 nguyén
tir khac loai dugce chon tir N, O hodc S; di vong 4 canh chira 1, 2 hodc 3 nguyén tir khac
loai dugc chon tir N, O hodc S; di vong 5 canh chira 1, 2 hodc 3 nguyén tir khac loai dugc
chon tr N, O hoidc S; di vong 6 canh chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir
N, O hoidc S; vong cacbon 3 canh; vong cacbon 4 canh; vong cacbon 5 canh; hodc vong
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cacbon 6 canh; va mdi géc nay khi xuét hién doc 18p dugc thé tuy y béng 1,2,3,4 hoac 5
phén ttr thé, va mbi phﬁn ter thé nay khi xuét hién duge chon tir doteri, halogen, -NHa,
-CN, -OH, -NO3, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc
1SOpropoxy.

Trong mdt s phuong an trong d6 W2 duge chon tir hydro; doteri; phenyl; heteroaryl
5 canh chira 1 hodc 2 nguyén tir khac loai dugc chon tir N, O hodc S; hodc heteroaryl 6
canh chira 1 hodc 2 nguyén tir khac loai dugce chon tir N, O hodc S; va mdi géc nay khi
xuét hién ddc lap dugc thé thy ¥ bing 1, 2, 3, 4 hodc 5 phin tir thé, va mdi phan tir thé
nay khi xudt hién dugc chon tir doteri, -F, -Cl, -Br, -NHa, -CN, -OH, metyl, etyl, propyl,
isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Trong mdt sb phuong 4n, trong d6 W» dugc chon tr phenyl; heteroaryl 5 canh chtra
1 ho#c 2 nguyén tir khac loai dugc chon tir N, O, hodc S; hodc heteroaryl 6 canh chira 1
hodc 2 nguyén t& khac loai dugc chon tir N, O hodc S; va mdi gbe nay khi xuét hién doc
lap duogc thé tiy y bang 1, 2 hoic 3 phén tir thé, va mdi phan tir thé nay khi xuét hién
duoc chon tir -F, -Cl, -Br, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc

iSopropoxy.

N 9
SHONSH
Trong mot sé phuong an, trong &6 W dwgc chon tur , NF NS
SR T AR Ao AL e A
NF P WO INF WeNC \fém
N 0 0
T e T T T ;
T Coy oo T 0
N hoge 7 N

N ; va mdi gbc nay khi
xudt hién doc lap duge thé tuy y bang 1, 2 hoic 3 phén tir thé, va mdi phan ti thé nay khi

xuét hién dugc chon tir -F, -Cl, metyl hodc metoxy.
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R
Trong mdt s6 phwong 4n, trong d6 W2 dugc chon tur = ,
AN 50 / 0
; INF O AN, S S ; ¥ O,
Ve I VRS I via e Riw Y,
o ey D U0 O LD
e [0® : {, ey
5 N N

A\ A\
\C[N> }5/©:N>

H hodc H ; va mdi goc nay khi xuat hién ddc 14p dugc thé tiy y bang

1, 2 hodc 3 phén tir thé, va mdi phan tir thé nay khi xuét hién dugc chon tir -F, -Cl, metyl

"D e
Trong mdt sé phuong 4n, trong d6 W» dugc chon tur , F ,
H
AN H PO sl sy £ WO
Lo D T 0 D L
“Tr O OO T O 0D
5 N N
N\ A\
\C[N> }H/@N>

H hodc H ; va mdi gdc nay khi xuat hién ddc 1ap dugce the tiy y bang

hodc metoxy.

1, 2 hodc 3 phén tir thé, va mbi phén tir thé nay khi xuit hién duge chon tr -F, -Cl, metyl

hodc metoxy.

O}i ENj}ZN N

sy

Trong mot s6 phuong én, trong d6 W> dugc chon tir , NF NS
#_N > A0 < 2

X s I\ X N oS BN SNF

\rr‘ O\ ;JAJ/ }‘J N
N o -0

b

; va mdi goc nay khi xuat hién doc 14p dugce the tuy y
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béng 1, 2 hodc 3 phﬁn ter thé, va mbi ph?m ttr thé nay khi xuét hién duge chon tir -F, -Cl,

metyl hodc metoxy.

Trong mot sb phwong 4n, trong d6 W2 doc 14p dugc chon tir:

N .
o PG, &
=
: ZE Z eI
s F 5 )
< N 5 N
ﬁ;j L At ﬁ;j A
= %
L Z el MeO™ F L, Z > omMe
> s e 2
< N . :
$ NG f‘| N FUL N 5 b
I = = l 7
9 F 9 F b

ol
“
o)
n
o,
=

-

o, i
OIS
T, o o

C. JO P T, %

OMe , 5 Cl s

e
$

s
s 5 ,
s
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>

X ¥-O. 3N, 3 A
o 1, S IS S
\N \N/
jol
F-

Trong mot sb phuong an, trong d6 Z dugc chon tir hydro, doteri, -F, -Cl, -OH,
-Cialkyl hodc -Ci.3alkoxy.

}é = N 3 3 (0]
e e e R
N=/ \< =N

hoac

Trong mot sb phuong an, trong d6 Z dugc chon tir hydro, doteri, -F, -Cl, -OH, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Trong mot s& phuong 4n, trong d6 Z duoc chon tir hydro hodc doteri.

Trong mot s& phuong 4n, trong d6 Z 13 hydro.

[l
A%

, W, W,
Trong mot sO6 phuong an, trong do, z duoc chon tur:
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vl % ML
Fe.CA/\f\o F3CV\EN\0
=N | =/ ;va mdi goc ndy khi xuat hién doc 14p dugc the tuy y

bang 1, 2 hodic 3 phan tir thé, va mbi phan tir thé nay khi xuat hién dugc chon tir -F, -Cl,
-Br, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

[
Vv

¢ W™ LW,
Trong mot sO phuong an, trong do, z dugce chon tur:

N N
(o] = 0] = hOéC .

va mdi gbe nay khi xuét hién doc lap duge thé tily y bang 1, 2 hodc 3 phin tir thé, va
mdi phan tr thé nay khi xudt hién duoc chon tir -F, -Cl, metyl hoic metoxy.
Trong mot sé phuong 4n, trong d6 A doc 1ap duge chon tir:
\ DsC, \N‘N DBC\N\N DsC o DsG,
N—N N—N \ W\ / (@) (o] 22 / \ ‘l2 / C\)
b L0 SRR I TG S T AL B A
5 5 Dac 5 Dgc , 5 ) D3C hOé-C D3C .
Trong mdt s& phwong an, trong do,
Ry 1a -Cr.ealkyl;

Ros~ %
HO
Ryla  Ros;
M3i gde Rz va Rog khi xudt hién 14 -Crealkyl;

R4 Ry
|

N
Ea i w~7
N
Ala Rs hodc Re
Mbi gbe Rs va R4 khi xuét hién duge chon tir -Cr.salkyl hodc -Ciealkyl duoc thé

béng 1,2, 3, 4, 5 hodc 6 dotert;

(o}
/
—N

W duoc chon tir-Ci.galkyl duoc thé bang -F hodc di vong 6-canh chira 1 nguyén tir
khac loai duoc chon tir O;
W2 duoc chon tir phenyl; heteroaryl 5 canh chira 1 hodc 2 nguyén tir khac loai duoc

chon tr N, O hoac S; hodc heteroaryl 6 canh chtta 1 hodc 2 nguyén tir khac loai dugc
39
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chon tir N, O, hodc S; va mdi gbc nay khi xuét hién doc 1ap duge thé tiry y bing 1, 2 hodc
3 ph?ln tr thé, va mdi phr?m ttr thé nay khi xuét hién dugc chon tir -F, -Cl, -Br, metyl, etyl,
propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;

Z dugc chon tir hydro hodc doteri.

Trong mot sb phuong én, trong do,

Ri 1a -Craalkyl;

MB&i gdc Ra3va Roa khi xudt hién 13 -Crsalkyl;

Mbi gbc Rs va R4 khi xuét hién dugc chon tir -Cialkyl hoic -Cisalkyl duge thé
bang 1, 2, 3, 4, 5 hoic 6 doteri;

[,V

00O
Wi duoc chon tu-Cr.ealkyl duge thé béng -F, o , O hoic o .

S

H
Vs \;© SN w0 #o
W2 duoc chon tur “/\), , D,E\QNH, U,

gbc nay khi xudt hién doc 1ap duge thé tiy ¥ bang 1, 2 hodc 3 phan tir thé, va mdi phan tix

hodc : va mdi
thé nay khi xuét hién duoc chon tir -F, -Cl, -Br, metyl, etyl, propyl, isopropyl, metoxy,
etoxy, propoxy hodc isopropoxy;

Z dugc chon tir hydro.

Trong mot s6 phuong 4n, trong do,

Ri dugc chon tir metyl, etyl, propyl hodc isopropyl;

MB&i gbc Ras hodc Roa khi xuét hién dugce chon tir metyl, etyl, propyl hoic isopropyl;

M&i gbe Rs va Rs khi xudt hién duge chon tir metyl, etyl, propyl, isopropyl, metyl
duoc thé bing doteri, etyl dugc thé bang doteri, propyl dugc thé bang doteri hoic
isopropyl dugc thé bang doteri;

ie
W1 duoc chon tir -CH2CH2CF3 hoac o ;

W duoc chon tir:
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Trong mot sé phuong 4n, trong do,
R1 1a metyl;

>ﬁ2
Rp1a HO | .

Mai géc Rs va Ry khi xut hién doc 1a8p duoc chon tir -CH3 hodc -CDs.

Trong mdt s phuong 4n, hop chit nay 1a:

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(phenyl(tetrahydro-2H-pyran-4-yl)met

! yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

) 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
n-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

3 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-metylpyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H

4 | -pyran-4-yl)metyl)-4H-isothiazolo[5',4":4,5 |pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

5 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-flophenyl)(tetrahydro-2H-pyran-4-
ylmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

6 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((2-metoxyphenyl)(tetrahydro-2H-pyra
n-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

7 2-(4-((3-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,
3-triazol-5-y1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

Q 2-(4-((2-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
zol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

9 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-flopyridin-2-yl)(tetrahy dro-2H-pyra
n-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

10 2-(4-((4-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,
3-triazol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

1 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxyphenyl)(tetrahydro-2H-pyra
n-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

12 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylpyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-4H-isothiazolo[5',4":4,5 pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

13 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-flopyridin-2-yl)(tetrahydro-2H-pyra

n-4-yDmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
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2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,

14 3-triazol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metoxypyridin-2-yl)(tetrahy dro-2H

15 | -pyran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((5-metoxypyridin-2-yl)(tetrahydro-2H

16 | -pyran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

17 2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

13 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

19 2-(4-((3-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-y1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

20 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

71 2-(4-((4-clopyridin-2-y1)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-yl1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

73 2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-y1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

o 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-4H-isothiazolo[5',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

75 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-ylmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

26 2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahy dro-2H-pyran
-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

7 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)me
tyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

73 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-((3-flophenyl)(tetrahydro-2H-pyran-4-
yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

29 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((5-metylpyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

30 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-y
Dmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

31 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-y
Dmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

39 2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-y
Dmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

33 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-flophenyl)(tetrahydro-2H-pyran-4-
yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

34 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(m-tolyl)m
etyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

35 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(p-tolyl)me

tyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
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36

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxyphenyl)(tetrahy dro-2H-pyra
n-4-yDmetyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

37

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-flo-3-metylphenyl)(tetrahydro-2H-
pyran-4-yl)metyl)-4H-isothiazolo[5',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

38

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flo-2-metylphenyl)(tetrahydro-2H-
pyran-4-yl)metyl)-4H-isothiazolo[5',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

39

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-((4-flo-3-metylphenyl)(tetrahydro-2H-
pyran-4-y)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

40

2-(4-((2,3-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-
triazol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((2,4-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-

41 triazol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

47 2-(4-((3,4-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-
triazol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

43 2-(4-((3-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
zol-5-y1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

m 2-(4-((4-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
zol-5-yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

45 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-(4,4,4-triflo-1-phenylbutyl)-4H-isothia
zolo[5',4".4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

16 2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-yl1)-4-(4,4,4-triflo-1-phenylbutyl)-4
H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

47 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)
-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

48 2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(3-metylpyridi
n-2-yl)butyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

49 1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahydro-2H-pyran-4-yl)met
y1)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)cyclopropan-1-ol;
1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyra

50 | n-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)cyclopropan-1-ol

51 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-4H-i
sothiazolo[5',4".4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

5) 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(5-metyloxazol-4-yl)but
yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

53 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(2-metyloxazol-4-yl)but
yl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

54 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(isoxazol-4-yl)butyl)-4H
-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

55 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(5-metylisoxazol-4-yl)bu
tyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

56 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-(4,4,4-triflo-1-(3-metylisoxazol-4-yl)bu
tyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

57 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((2-metyloxazol-4-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

58 2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-metylisoxazol-3-yl)(tetrahydro-2H-

pyran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
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59

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metylisoxazol-5-yl)(tetrahydro-2H-
pyran-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

60

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-((5-metylfuran-3-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-4H-isothiazolo[5',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

61

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylfuran-2-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-4H-isothiazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

62

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

63

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahy
dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl
)propan-2-ol;

64

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H
-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

65

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-flophenyl)(tetrahydro-2H-pyran-4-
yDmetyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-ol;

66

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((2-metoxyphenyl)(tetrahydro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

67

2-(4-((3-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,
3-triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pr
opan-2-ol;

68

2-(4-((2-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
zol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

69

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-flopyridin-2-yl)(tetrahydro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

70

2-(4-((4-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,
3-triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pr
opan-2-ol;

71

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-metoxyphenyl)(tetrahydro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

72

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((4-metylpyridin-2-yl)(tetrahy
dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-y]
)propan-2-ol;

73

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-flopyridin-2-yl)(tetrahy dro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

74

2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,
3-triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pr
opan-2-ol;
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75

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-2-yl)(tetrahydro-2H
-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[ 3,2-b]pyridin-3-
yl)propan-2-ol;

76

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-metoxypyridin-2-yl)(tetrahy dro-2H
-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

77

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol;

78

2-(4-((3-clopyridin-2-y1)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-y1)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-o
1.

79

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)
metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

80

2-(4-((4-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-y1)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-o
l.

&1

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

82

2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol
-4-y1)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-o
1.

&3

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol;

84

2-(6-(3,5-dimetylisoxazol-4-y1)-4-((5-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol;

&5

2-(1-metyl-6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahydro-2
H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol;

86

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-
tolyl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

&7

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flophenyl)(tetrahydro-2H-pyran-4-
yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-ol;

&8

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((5-metylpyridin-2-yl)(tetrahy
dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl
)propan-2-ol;

&9

2-(6-(3,5-dimetylisoxazol-4-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

90

2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((4-metylpyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;
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2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((5-metylpyridin-2-yl)(tetrahydro-2H-p
91 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-0l;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-flophenyl)(tetrahydro-2H-pyran-4-
92 | yDmetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(m

93 -tolyl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(p-

o4 tolyl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yD)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metoxyphenyl)(tetrahydro-2H-pyra
95 | n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-flo-3-metylphenyl)(tetrahydro-2H-
96 | pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y
)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flo-2-metylphenyl)(tetrahydro-2H-
97 | pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y
)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-flo-3-metylphenyl)(tetrahydro-2H-
98 | pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y
)propan-2-ol;

2-(4-((2,3-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-
99 | triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol;

2-(4-((2,4-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-
100 | triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol;

2-(4-((3,4-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-
101 | triazol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol;

2-(4-((3-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
102 | zol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

2-(4-((4-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria
103 | zol-5-yl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,

104 4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(1-metyl-6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-pheny

105 lbutyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-

106 yD)butyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(1-metyl-6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(3-met
107 | ylpyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-o0l;
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2-(1-metyl-6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(oxaz

108 ol-4-yD)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-
109 | 4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)cyclopropan-
1-ol;

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
110 | n-4-yD)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)cy
clopropan-1-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)but

11 1)1 4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(5-metyloxazol-

1214 yDbutyl)-1,4-dihydropyrazolo[3'4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(2-metyloxazol-

13 4-yD)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(isoxazol-4-yl)b

14 utyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(5-metylisoxazo

13 1-4-yD)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-metylisoxazo

16 1-4-y1)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahyd
117 | ro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)
propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((5-metylisoxazol-3-yl)(tetrah
118 | ydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((3-metylisoxazol-5-yl)(tetrah
119 | ydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((5-metylfuran-3-yl)(tetrahydr
120 | o-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)p
ropan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((4-metylfuran-2-yl)(tetrahydr
121 | o-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)p
ropan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((4-metylthiophen-2-yl)(tetrah
122 | ydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((5-metylthiophen-3-yl)(tetrah
123 | ydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-
yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((1,4-dimetyl-1H-pyrol-2-yl)(tetrahydr
124 | o-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyrid
in-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((1,5-dimetyl- 1H-pyrol-3-yl)(tetrahydr
125 | 0-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyrid
in-3-yl)propan-2-ol;
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(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)

126 metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)me

127 | (y1)-1 4-dihydropyrazolo[3',4"4,5]pyrolo[3,2-b]pyridin-3-yD)propan-2-ol;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-3-(metylsulfonyl)-4-(phenyl(tetrahy

128 dro-2H-pyran-4-yD)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-y1

129 )metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-sulfonamit;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahydro-2H-pyran

130"} 4y ymetyl)-1,4-dihydropyrazolo[3'.4":4,5]pyrolo[3,2-b]pyridin-3-sulfonamit;

(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-
131 | ymetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)dimetylphosphi
n oxit;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl

132 )metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahydro-2H-pyran

133 -4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1-trimetyl-4-(phenyl(tetrahydro-2H-pyr

134 an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1-trimetyl-4-(phenyl(tetrahy dro-2H-pyr

135 an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-sulfonamit;

1-(3-clo-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(phenyl(tetrahydro-2H-pyran-4-y

136 Dmetyl)pyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-1(4H)-yl)-2-metylpropan-2-ol;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-y!

137 )metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-amin;

N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-

138 4-yDmetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)acetamit;

N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-
139 | 4-yD)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metansulfona
mit;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-etyl-4-(phenyl(tetrahydro-2H-pyran-4-

140 ylmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-isopropyl-4-(phenyl(tetrahydro-2H-pyr
141 | an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)met
142 | yD)-1-(2,2,2-trifloetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

3-clo-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-(metylsulfonyl)-4-(phenyl(tetrahydr

143 0-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-3-metyl-1-(metylsulfonyl)-4-(phenyl(tetrahy

144 dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin;

2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)but

145 y1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)met
yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

146
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2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyra

147 n-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metylpyridin-2-yl)(tetrahydro-2H-p

148 1 an-d-ymetyl)-4H-isoxazolo[5'4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H

149 -pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-flophenyl)(tetrahydro-2H-pyran-4-

150 yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((2-metoxyphenyl)(tetrahydro-2H-pyra

151 n-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((3-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,

152 3-triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((2-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria

153 zol-5-y1)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-flopyridin-2-yl)(tetrahydro-2H-pyra

154 n-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((4-clopyridin-2-y1)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,

153 3-triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-metoxyphenyl)(tetrahydro-2H-pyra

156 n-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylpyridin-2-yl)(tetrahydro-2H-p

157 yran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-flopyridin-2-yl)(tetrahydro-2H-pyra

158 n-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,

159 3-triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metoxypyridin-2-yl)(tetrahydro-2H

160 -pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-metoxypyridin-2-yl)(tetrahydro-2H

161 -pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)

162 metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4

163 -yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((3-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol

164 -4-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)

165 metyl)-4H-isoxazolo[5',4":.4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((4-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol

166 -4-y1)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)

167 metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((5-clopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(3,5-dimetylisoxazol

168 -4-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4

169 -yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
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2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4

170 -yDmetyl)-4H-isoxazolo[5',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahydro-2H-pyran

1711 4y 1)ymetyl)-4H-isoxazolo[5',4'":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)me

172 tyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-((3-flophenyl)(tetrahydro-2H-pyran-4-

173 yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol,

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((5-metylpyridin-2-yl)(tetrahydro-2H-p

174 yran-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-y

175 Dmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((4-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-y

176 Dmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((5-metylpyridin-2-yl)(tetrahy dro-2H-pyran-4-y

177 Dmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-flophenyl)(tetrahydro-2H-pyran-4-

178 ylmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(m-tolyl)m

179 ety])-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((tetrahydro-2H-pyran-4-yl)(p-tolyl)me

180 tyl)-4H-isoxazolo[5',4":4,5]pyrolo[3.2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxyphenyl)(tetrahy dro-2H-pyra

181 n-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((2-flo-3-metylphenyl)(tetrahydro-2H-

182 pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5|pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flo-2-metylphenyl)(tetrahydro-2H-

183 pyran-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-flo-3-metylphenyl)(tetrahydro-2H-

184 pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((2,3-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-

185 triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((2,4-diflophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-

186 triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((3,4-diflophenyl)(tetrahy dro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-

187 triazol-5-yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((3-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria

188 zol-5-y)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(4-((4-clophenyl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1,4-dimetyl-1H-1,2,3-tria

189 zol-5-y1)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-phenylbutyl)-4H-isoxaz

190 olo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-phenylbutyl)-4

191 H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)
-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

192
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2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(3-metylpyridi

193 n-2-yl)butyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-4H-i

194 soxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-4-(4,4,4-triflo-1-(oxazol-4-yl)b

195 utyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)met

196 yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)cyclopropan-1-ol;

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra

197 n-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)cyclopropan-1-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(5-metyloxazol-4-yl)but

198 yl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo- 1-(2-metyloxazol-4-yl)but

199 y1)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(isoxazol-4-yl)butyl)-4H

200 -isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo- 1-(5-metylisoxazol-4-yl)bu

201 tyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(4,4,4-triflo-1-(3-metylisoxazol-4-yl)bu

202 tyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((2-metyloxazol-4-yl)(tetrahydro-2H-p

203 yran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((5-metylisoxazol-3-yl)(tetrahydro-2H-

204 pyran-4-yD)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-((3-metylisoxazol-5-yl)(tetrahydro-2H-

205 pyran-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((5-metylfuran-3-yl)(tetrahydro-2H-pyr

206 an-4-yl)metyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylfuran-2-yl)(tetrahydro-2H-pyr

207 an-4-yDmetyl)-4H-isoxazolo[5',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyr
208 | an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin

209 -2-yD)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
210 | n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3°,4’:4,5]pyrolo[3,2-b]pyridin-3-yl)pr
opan-2-ol;

2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
211 | metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-y1

212 |\ etyD)-1.4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin;

3-brom-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-p

213 yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin,
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1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-
214 | 4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-4,4-dimetyli
midazolidin-2-on;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl

215 )metyl)-3-(piperazin-1-yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-(4-metylpiperazin-1-yl)-4-(pheny
216 | I(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4'":4,5]pyrolo[3,2-b]pyri
din;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-3-(4-(oxetan-3-yl)piperazin-1-yl)-4-
217 | (phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2
-b]pyridin;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-3-(4-isopropylpiperazin-1-yl)-1-metyl-4-(ph
218 | enyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]
pyridin;

(3R)-1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-p
219 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-N-mety
Ipyrolidin-3-amin;

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-
220 | 4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)imidazolidin-
2-0n;

1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-
221 | 4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-3-metylimid
azolidin-2-on;

metyl
222 | 6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-
1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat;

2-(1-cyclopropyl-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-4-(phenyl(tetrahydro-2H-p
223 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5|pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

2-(1-(diflometyl)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-(phenyl(tetrahydro-2H-p
224 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol;

2-(1-(2,2-difloetyl)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahydro-2H
225 | -pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)met
226 | yl)-1-(2,2,2-trifloetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-(metyl-d3)-4-(phenyl(tetrahydro-2H-py
227 | ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-(2-hydroxyetyl)-4-(phenyl(tetrahydro-2
228 | H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-etyl-4-(phenyl(tetrahydro-2H-pyran-4-

229 ylmetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;
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2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-(2-(dimetylamino)etyl)-4-(phenyl(tetra
230 | hydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3
-yl)propan-2-ol; hodc

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-(metylsulfonyl)-4-(phenyl(tetrahydro-2
231 | H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)prop
an-2-ol.

Trong mot s& phuong an, hop chét nay con nira la:

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-p
232 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-0l;

2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-m
233 | etyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,
2-b]pyridin-3-yl)propan-2-ol;

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyra
234 | n-4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
amin;

3-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyra
235 | n-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pentan-3-
ol;

6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
236 | n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carb
oxylicacid;

6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyra
237 | n-4-yDmetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carb
oxamit;

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylpyridin-3-yl)(tetrahydro-2H
238 | -pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3
-yl)propan-2-ol;

2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-metyl-4
239 | -(metyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]py
ridin-3-yl)propan-2-ol;

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahydro-2H-p
240 | yran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y
)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydro-2
241 | H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin
-3-yl)propan-2-ol;

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-

242 metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-p
243 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metans
ulfonamit;

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-p
244 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)acetam
it;
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Metyl

245 6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran
-4-y)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbo
xylat;

246 2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)me

tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-
247 | 4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-phenylbut

248 y1)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-flopyrid
249 | in-2-yl)butyl)-1,4-dihydropyrazolo[3',4'":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(te
250 | trahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyrid
in-3-yl)propan-2-ol;

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
251 | -4-yD)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-o
1.

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2
252 | H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin
-3-yl)propan-2-ol;

(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro
253 | -2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)p
ropan-2-ol;

(S)-2-(6-(3,5-dimetylisoxazol-4-y1)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tol

254 yDmetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-

255 yDbutyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-metylp
256 | yridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-1-metyl-4-((2-metyloxazol-4-yl)(tet
257 | rahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridi
n-3-yl)propan-2-ol;

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2
258 | H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol;

(S)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(
259 | 1-metyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5]pyrol
0[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1-trimetyl-4-(phenyl(tetrahydro-2
260 | H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3°,4":4,5]pyrolo[3,2-b]pyridin-3-carb
oxamit;

(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyra

261 n-4-ymetyl)-1,4-dihydropyrazolo[3°,4°:4,5]pyrolo[3,2-b]pyridin-3-carboxamit;

55



43624 56/139

(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahydro-2H-
262 | pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxa
mit;

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-p
263 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-amin;

(S)-3-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-p
264 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pentan
-3-ol;

(S)-6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-p
265 | yran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-c
arboxylicacid;

(S)-6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-p
266 | yran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-c
arboxamit;

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metylpyridin-3-yl)(tetrahydro
267 | -2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyrid
in-3-yl)propan-2-ol;

(S)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-met
268 | yl-4-(metyl-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-
b]pyridin-3-yl)propan-2-ol;

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahydro-2
269 | H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3°,4°:4,5]pyrolo[3,2-b]pyridi
n-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydr
270 | o-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyri
din-3-yl)propan-2-ol;

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahydr
271 | o-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyri
din-3-yl)propan-2-ol;

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)

272 | 1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol;

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-p
273 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metans
ulfonamit;

N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyra
274 | n-4-yl)metyl)-1,4-dihydropyrazolo[3°,4°:4,5]pyrolo[3,2-b]pyridin-3-yl)acetamit;
hodc

(S)-Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran
-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbo
xylat.

275

Trong mot s6 phwong 4n, hop chét nay con nita 1a:

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-
276 | 4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo
[3,2-b]pyridin;
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(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-3-((4-metylpiperazin-1-yl)met
277 | yl)-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyr
olo[3,2-b]pyridin;

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-3-((metylsulfonyl)metyl)-4-(pheny
278 | I(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]py
ridin;

(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((metylsulfonyl)metyl)-4-(p
279 | henyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-
b]pyridin;

4-((6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
280 | -4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl )morp
holin;

(S)-4-((6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-p
281 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)
morpholin;

N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
282 | -4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-N-(metylsu
Ifonyl)acetamit;

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-p
283 | yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-N-(me
tylsulfonyl)acetamit;

(R)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H
284 | -pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3
-yl)propan-2-ol; hodc

(R)-2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4
285 | -yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propa
n-2-ol.

Theo khia canh khac, sang ché dé xuét dugc phdm chua it nhit mot hop chét co
cong thue I, mubi duge dung ciia né hoic chit ddng phan lap thé ciia n6 theo sang ché, va
it nhat mot t4 duoc dugc dung. Trong mdt sé phuwong 4n, trong dé hop chét nay co ty 18
theo trong lugng voi td duge ndy nim trong khoang tir 0,0001 dén 10. Trong mot sb
phuong én, trong d6 hop chét nay c6 ty 18 theo trong luong véi td duge nay nim trong
khoang tir 0,0005 dén 0,25.

Theo khia canh khéc, sang ché dé xuét phwong phap diéu tri bénh cho ngudi bénh bi
méc bénh hoic tinh trang bénh lién quan dén protein bromdomain, phuong phéap nay bao
gbém dung cho ngudi bénh lugng hitu hiéu cho hiéu qua diéu tri it nhat mot hop chit co
cong thuc I, mubi duoc dung cda n6 hodc chét déng phan 1ap thé cua no; hoic dugc phém.
Trong mdt sb phuong 4n, trong d6 bénh hodc tinh trang bénh lién quan dén protein

bromdomain 14 khéi u ran va/hodc khoi u mau. Trong mot s6 phuong &n, trong d6 khoi u
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rdn duge chon tir ung thu phdi, ung thu da day-rudt, ung thu rudt két, ung thu truc trang,
ung thu truc trang rudt két va/hodc ung thu budng tring; khéi u méu duge chon tir u tiy
va/hodc bénh bach ciu. Trong mdt sé phuong an, ung thu phdi chira ung thu phdi té bao
khong nho va/hodc ung thu phdi té bao nhé; ung thu da day-rudt chira ung thu thue quan;
bénh bach cau chira ung thu bach ciu dang tiy cap tinh (acute myeloid leukemia-AML)
va/hodc bénh bach cau lympho cdp tinh (acute lymphocytic leukemia-ALL); u tiy chira u
da tay.

Theo khia canh khéc, sang ché dé xuét hop chét ¢6 cong thuc I, mudi dugc dung cuia
no hodic chat déng phéan 1ap thé cta no; hodc duge phém dé su dung dé diéu tri bénh hodc
tinh trang bénh lién quan dén protein bromdomain. Trong mdt sé phuong 4n, trong d6
bénh hodc tinh trang bénh lién quan dén protein bromdomain la khdi u rén va/hodc khdiu
méu. Trong mot s6 phuong 4n, trong d6 khdi u rin duoc chon tir ung thu phdi, ung thu da
day-rudt, ung thu rudt két, ung thu truc trang, ung thu truc trang rudt két va/hodc ung thu
buf")ng tring; khdi u méau duge chon tir u tuy va/hodc bénh bach cau. Trong mot sb
phwong 4n, ung thu phdi chira ung thu phdi té bao khéng nhé va/hoic ung thu phdi té bao
nho; ung thu da day-rudt chira ung thu thuc quan; bénh bach ciu bao gdbm ung thu bach
cau dang tiy cdp tinh (AML)) va/hodc bénh bach cau lympho cép tinh (ALL); u tiy chta
u da tuy.

Theo khia canh khéc, sang ché d& xudt viéc sir dung hop chét c6 cong thuc I, mubi
duoc dung ctia n6 hodc chat ddng phén 14p thé ctia né; hoic duge phdm dé san xuét dugce
phim dé diéu tri bénh hodc tinh trang bénh lién quan dén protein bromdomain. Trong
mdt s phuong 4n, trong d6 bénh hozc tinh trang bénh lién quan dén protein bromdomain
1a khéi u rén va/hodc khdi u mau. Trong mot sé phwong 4n, trong d6 khéi u rén duge
chon tir ung thu phdi, ung thu da day-rudt, ung thu rudt két, ung thu truc trang, ung thu
trie trang rudt két va/hoic ung thu budng trimg; khdi u mau duge chon tir u tily va/hodic
bénh bach cau. Trong mot s phuong 4n, trong d6 ung thu phdi chira ung thu phéi té bao
khong nhé va/hodc ung thu phbi t€ bao nhé; ung thu da day-rudt chira ung thu thue quan;
bénh bach cdu bao gdm ung thu bach ciu dang tiy cdp tinh (AML) va/hodc bénh bach
céu lympho cép tinh (ALL); u tay chira u da tiy.

Dinh nghia

Thuat nglt “halogen”, nhu dugc sir dung & day, trir khi dugc chi dinh khac, nghia 1a

flo, clo, brom hodc iot. Cdc nhém halogen wu tién bao gém F, Cl va Br.
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Thuét ngit “alkyl”, nhu dugc st dung & day, trir khi duge chi dinh khac, alkyl bao
gém cac géc hydrocarbon hoéa tri mdt bdo hoa c6 mach théng hodc phan nhanh. Vi du,
cac gbe alkyl bao gdm metyl, etyl, propyl, isopropyl, xyclopropyl, n-butyl, isobutyl,
sec-butyl, t-butyl, xyclobutyl, n-pentyl, 3- (2-metyl) butyl, 2-pentyl, 2-metylbutyl,
neopentyl, xyclopentyl, n-hexyl, 2-hexyl, 2-metylpentyl va xyclohexyl. Tuong tu, Ci.s,
nhu trong Ci.alkyl duge dinh nghia dé x4c dinh nhém 12 ¢6 1, 2, 3, 4, 5 hodc 6 nguyén tir
cacbon ¢ dang mach théng hodc phan nhanh.

Thuét ngit “alkylen” nghia 12 nhém chirc thu duge bing cach loai bd nguyén tir
hydro tir nhém alkyl dugc dinh nghia trén day. Vi du, metylen (nghia 1a, -CHz-), etylen
(nghia la, -CH»-CHz- hodc -CH(CHs)-) va propylen (nghia 13, -CH>-CH:- CHo-,
-CH(-CH2-CH3)- hodc —CH>-CH(CH3)-~).

Thuét ngit “alkenyl” nghia 14 gbc hydrocarbon mach thing hoic mach nhinh chira
mot hodc nhiéu lién két d6i va co chidu dai thudong tir 2 dén 20 nguyén tir cacbon. Vi du,
“Cy.salkenyl” chira tir 2 dén 6 nguyén tir cacbon. Nhom alkenyl bao gém, nhung khéng bi
giéi han dén, vi du, etenyl, propenyl, butenyl, 2-metyl-2-buten-1-yl, hepetenyl, octenyl va
tuong tu.

Thuét ngit “alkynyl” chira gbc hydrocarbon mach thing hodc phan nhanh chtra mot
hodc nhiéu lién két ba va chidu dai thuong tir 2 dén 20 nguyén tir cacbon. Vi du,
“Ca.salkynyl” chira tir 2 d&én 6 nguyén tir cacbon. Cac nhém alkynyl dién hinh bao gdm,
nhung khong bi gii han dén, vi duy, etynyl, 1-propynyl, 1-butynyl, heptynyl, octynyl v
tuong tu.

Thuét ngit gc “alkoxy” 14 oxy ete dugc tao thanh tir cac nhém alkyl duge mo ta
trugc day.

Thuét ngtt "aryl", nhu dugc st dung & day, trir khi duge chi dinh khic, dé cap dén
hé théng vong thom don vong hodc da vong duge thé hosic khong dugc thé chira cac
nguyén tir vong cacbon. Céc aryl wu tién 14 cac hé théng vong thom 6-10 canh don vong
hodc hai vong. Phenyl va naphtyl 1a c4c aryl dwoc wu tién. Aryl vu tién nhét 1a phenyl.

Thuét ngit “di vong”, nhu dugc st dung & day, trir khi duoc chi dinh kh4c, dé cap
dén hé théng vong khong thom da vong hodc don vong dugc thé va khong dugc thé chia

mot hodc nhidu nguyén tir khéc loai. Nguyén tt khéc loai wu tién bao gdbm N, O, va S,
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bao gdm N-oxit, luru huynh oxit, va dioxit. Uu tién 1a cac vong nay co tir ba dén tAm canh
va duogc bdo hoa hoan toan hoac ¢6 mot hodc nhiéu mirc khong bao hoa. Nhiéu murc thé,
wu tién 12 mot, hai hodic ba muc thé duoc bao gdm trong dinh nghia sdng ché nay.

Céc vi du v& cac nhom di vong nay bao gdém, nhung khéng bi gi6i han dén
azetidinyl, pyrolidinyl, piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl,
oxoazepinyl,  azepinyl, tetrahydrofuranyl, = dioxolanyl, tetrahydroimidazolyl,
tetrahydrothiazolyl, tetrahydrooxazolyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl,
thiamorpholinyl sulfoxit, thiamorpholinyl sulfon va oxadiazolyl.

Thuat nglt “heteroaryl”, nhu dugc sit dung & ddy, trir khi dugc chi dinh khéc, 1a hé
thdng vong thom chtra (nhidu) carbon va it nhit mot nguyén tir khic loai. Heteroaryl c6
thé 1a don vong hoic da vong, dugc thé hodc khong dugc thé. Nhom heteroaryl don vong
c6 thé c6 tir 1 dén 4 nguyén tir khac loai trong vong nay, trong khi heteroaryl da vong c6
thé chra tir 1 dén 10 nguyén tir khac loai. Vong heteroaryl da vong c6 thé chira diém ndi
vong ¢6 cau hodc spiro, ngung tu, vi du, heteroaryl hai vong 14 heteroaryl da vong. Céc
vong heteroaryl dang hai vong cé thé chua tir 8 dén 12 nguyén ttr vong. Cac vong
heteroaryl dang don vong c6 thé chtra tir 5 dén 8 nguyén tir vong (cabon va nguyén tir
khac loai). Vi du khac v& c4c nhém heteroaryl bao gdm, nhung khong bi gi6i han dén
thienyl, furanyl, imidazolyl, isoxazolyl, oxazolyl, pyrazolyl, pyrolyl, thiazolyl,
thiadiazolyl, triazolyl, pyridyl, pyridazinyl, indolyl, azaindolyl, indazolyl, benzimidazolyl,
benzofuranyl, = benzothienyl, = benzisoxazolyl, = benzoxazolyl, = benzopyrazolyl,
benzothiazolyl, benzothiadiazolyl, benzotriazolyl adeninyl, quinolinyl hodc isoquinolinyl.

Thuét ngtt "vong cacbon" dé& cdp dén vong bdo hoa khéng thom mdt vong, hai vong
hodc da vong dugc thé hodc khong dugc thé, tity ¥ bao gém cac phan tir ndi alkylen nho
d6 cac xycloalkyl c6 thé duoc gin vao. Cac nhém "xycloalkyl" dién hinh bao gdm nhung
khong bi gidi han dén, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va v.v...

Thudt ngit “oxo” dé cdp dén nguyén tir oxy cung voi nguyén tir cacbon dugc gan

Il
_C.
vao tao thanh nhém 2

Thudt ngir “carboxyl” dé cap dén nhém C(O)OH.
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Thuét ngft "ché pham", nhu dugc sit dung & day, nham d& bao gdm san pham chia
cac thanh phén cu thé véi khdi lrgng xac dinh, cling nhu san phém bt ky thu dugc truc
tiép hodc gian tiép tir cac hdn hop gdm nhiéu thanh phan cu thé v6i khéi lwong xac dinh.
Theo d6, duoc phim chia hop chét theo sang ché 1am hoat chit ciing nhu phuong phap
didu ché hop chit nay ciling 12 mot phin cta sang ché. Hon nita, mot s6 dang tinh thé cho
cac hop chét nay co thé ton tao 1a cac dang thu hinh va dugc hiéu 12 dugc nhim bao gﬁ”)m
trong sang ché. Ngoai ra, mot s6 hop chat c6 thé tao thanh cic solvat véi nude (nghia 13,
cac hydrat) hodc dung moéi hitu co th6ng thudng va céc solvat ndy ciing nham duge bao
ham trong pham vi cia sing ché.

Céc hop chit theo sang ché c6 thé cling c6 mit & dang mudi duge dung. Pé st dung
lam dugc phim, cic mudi ciia cic hop chét theo sang ché @& cap dén "mudi duoc dung"
khong doc. Cac dang mudi dugc dung bao gbm mubi axit/anion hodc bazo/cation dugc
dung. Mudi axit/anion dwgc dung ndy thudng & dang trong d6 nito bazo dugc proton
bing axit hitu co hodc vd co. Céc axit hitu co hodc vd co dién hinh bao gbém axit
hydrocloric, hydrobromic, hydriodic, perchloric, sulfuric, nitric, phosphoric, axetic,
propionic, glycolic, lactic, sucxinic, maleic, fumaric, malic, tartaric, Xxitric, benzoic,
mandelic, metansulfonic, hydroxyetanesulfonic, benzensulfonic, oxalic, pamoic,
2-naphtalensulfonic, p-toluensulfonic, xyclohexansulfamic, salicylic, saccharinic hodc
trifloaxetic. Mubi bazo/cation duoc dung bao gém, va khong gi6i han dén nhém, canxi,
cloprocain, choline, dietanolamin, etylendiamin, lithi, magié, kali, natri va ké€m.

Sang ché bao gdm trong pham vi sang ché 14 tién dugc chét cta cac hop chét theo
sang ché. Nhin chung cac tién duoc chit ndy sé& 1a cac dan xut ¢6 chirc nang cua cac hop
chit nay ma dugc chuyén hoéa dé dang in vivo thanh hop chit cén thiét. Do vay, trong
phuong phap diéu trj theo sang ché, thuat ngit "dung" bao gdbm diéu tri cac rdi loan khac
nhau dugc mo ta véi hop chit dugc boc 16 cu thé hodc vai hop chét c6 thé khong duoc
boc 10, nhung chuyén hoa thanh hop chat cu thé in vivo sau khi ding cho ddi twong. Céc
quy trinh théng thudong dé chon loc va didu ché cac din xudt tién duoc chét chit thich
hop duge mé ta, vi du, trong "Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

Nhim dé dinh nghia phn tir thé hodc bién sé & vi tri cu thé trong phan ti khéng phu

thudc vao dinh nghia vé nd ¢ dau trong phan tir nay. Duoc hi€u rang cac phan tir thé va
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md hinh thé trén hop chét theo sang ché c6 thé dugc chon loc boi chuyén gia trong nganh
dé cung cép cac hop chit n dinh v& mat héa hoc va c6 thé d& dang duge téng hop béi ky
thuat da biét trong nganh ciing nhu cac phwong phép dugc néu & day.

Sang ché bao gdm cac hop chit duge mo ta co thé chira mot hodc nhiéu tdm bat dbi
xtng va c6 thé do vay tao ra chit dong phan khong d6i quang va chit déng phin quang
hoc. Sang ché bao gbm tit ca céc chét ddng phan khong d6i quang c6 thé nay cling nhu
céc hdn hop raxemic ctia ching, chit ddng phan d6i anh phan giai hau nhu tinh khiét coa
ching, tit ca cac chit ddng phan hinh hoc ¢6 thé ctia chiing, va mudi dugc dung ctia né.

Sang ché bao gdm tit ca cht ddng phan 1ap thé caa hop chét nay va mudi dugc
dung ctia n6. Hon nita, hdn hop gbm chét ddng phan l4p thé ciing nhu chét ddng phan lap
thé cu thé duoc phan tach ciing duge bao gdm. Trong quy trinh tbng hop dugc st dung dé
didu ché cac hop chét nay hodc sir dung trong cdc quy trinh raxemic hoa hodc epime héa
dwoc biét nhiéu dbi v6i chuyén gia trong nganh, cac san pham cla céc quy trinh ndy c6

thé 1a hdn hop gdm céc chit ddng phan 1ap thé.

Thuét ngit “chit ddng phan Iap thé” nhu dugc sir dung trong séng ché dé cap dén
chét ddng phén trong d6 cac nguyén tir hodc cidc nhém nguyén tir trong phéan tir ndy duoc
lien két v6i nhau theo ciing mét trat tr nhung khéc nhau vé su bb tri khong gian, bao gdm
céc chat ddng phan va cac cdu hinh riéng. CAu hinh riéng bao gbm céc chit déng phan
hinh hoc va chét déng phan quang hoc, va chit ddng phan quang hoc chu yéu bao gdbm
c4c chit ddng phan ddi anh va chit ddng phan khong ddi quang. Sang ché bao gbm tit ca
céc chit ddng phan 1ap thé co thé cta hop chét nay, cu thé 1, khi nguyén tir cacbon gin

truc tiép véi Wi, Wa, Z trong cong thire (I) 1a cacbon khong d6i xtmg, theo sang ché bao

1
A

W.

gdm chét dong phan 1ap thé trong d6 Wiy trong coéng thirc (I) 12 cdu hinh “R”, va

1
v

chit ddng phan 1ap thé trong d6 Wirg M trong cong thire (I) 12 cAu hinh “S”. Bang cich
vi du chung va khong gi6i han, chit ddng phan lap thé duoc bao ham bai theo sang ché

bao gdm:
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“R> trong cong thirc I-1, II-1, III-1, IV-1 chi ra ring khi nguyén t& cacbon dugrc lién
két voi W1, W2 va Z 1a cacbon khong ddi ximg, cdu hinh tuyét d6i ciia cacbon khong dbi
xtng 1 cdu hinh R.

“$” trong cong thirc I-2, I1-2, I11-2, IV-2 chi ra ring khi nguyén tr cacbon dugc lién
két v6i W1, Wa va Z 1a cacbon khong dbi xtng, c4u hinh tuyét di ctia cacbon khong dbi
xtng 14 c4u hinh S.

Sang ché nhim bao gdm tit ca cac chit ddng vi clia cac nguyén tir ¢6 trong hop chit
nay. Céc chit déng vi bao gbm céc nguyén tir c6 sd nguyén tir gidng nhau nhung khac
nhau vé& s6 khéi. Bing cach vi du va khong giéi han, chit dong vi ctia hydro bao gém
doteri va triti. Chét ddng vi cta hydro c6 thé duge chi dinh 1a 'H(hydro), *H(doteri) va
SH(triti). Ching ciing thuong dugc chi dinh 14 D cho doteri va T cho triti. Trong don sang
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ché nay, CDjs chi dinh nhém metyl trong d6 tat ca nguyén tir hydro 13 doteri. Chét ddng vi
ctia carbon bao gdm 13C va C. Cac hop chit theo sing ché duge ddnh diu chit dong vi
c6 thé thuong duoc didu ché bing cac k§ thudt thong thudng duge biét nhidu di véi
chuyén gia trong nganh hogc bing quy trinh twong ty nhu quy trinh dugc md ta & day, st
dung chit phan tng dugc danh diu chét ddng vi thich hop thay vi chat dong vi khong
dugc danh déu.

Khi tautome cta hop chit c6 Cong thirc (I) tdn tai, sang ché bao gém tautome c6 thé
bét ky va mudi duge dung ctia no, va hdn hgp clia né, ngoai trlr trong d6 duge chi dinh cu
thé khac.

Khi hop chét ¢6 Cong thirc (I) va mudi duge dung ciia né tdn tai & dang cic solvat
hodc dang da thi hinh, trong sang ché bao gdm tit ca cac dang c6 thé solvat va da thu
hinh. Loai dung méi ma tao thanh solvat khong bi giéi han cu thé mién 14 dung moi nay
1a dugc dung. Vi du, nudc, etanol, propanol, axeton hodc dung moi tuong tu co thé duoc
st dung.

Thuat ng@t "mubi duge dung" dé cap dén cac mudi dugc diéu ché cac bazo hoic axit
khong doc, dugce dung. Khi hop chét co theo séng ché 13 axit, mubi twong Gmg cia né cé
thé duoc didu ché thong thuong tir bazo khong doc, duge dung, bao gdm bazo vo co hodc
bazo hiru co. Khi hop chét c6 theo sang ché 13 bazo, mudi trong tmg clia nd c6 thé duge
diéu ché thong thuong tir axit khong doc dwoc dung, bao gdbm axit hitu co va vd co. Vi
cac hop chat c6 Cong thirc (I) nham dé st dung trong y hoc ching dugc cung cép wu tién
& dang hau nhu tinh khiét, vi du it nhét tinh khiét 60%, cu thé hon it nhit 14 tinh khiét
75%, dic biét 1a it nhat tinh khiét 98% (% tinh trén trong lwong).

Duoc phim theo sang ché bao gdm hop chét c6 Cong thirc I (hozic mubi duoc dung
clia n6) 1am hoat chat, chdt mang duoc dung va tily y hoat chét hoic ta duge khéc. Cac
ché phim bao gdm cac ché phim thich hop dé ding theo dudng miéng, tryc trang, khu
tra, va dung ngoai dudng tiéu hoa (bao gdbm dudi da, trong co va trong tinh mach), mic
d hau hét duong dung trong trudng hop xac dinh bét ky s& phu thudc vao vt chit cu thé,
va ban chit va do nghiém trong cua tinh trang bénh ma can duoc ding hoat chét nay.
Duogc phdm co thé dugc trinh bay thich hop & dang phan lidu don vi va duogc diéu ché

bing phuong phép bét ky dugc biét nhidu trong nganh duge.
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Trong thuc té, hop chit duoc thé hién b%mg Cong thire I hodc tién dugc chat hodc
chét chuyén héa hodc mudi duge dung ctia n6, theo sang ché co thé duoc két hop lam
hoat chét trong hdn hop ban dau vé6i chét mang dugc dung theo k¥ thuét tao hop chét
duge thong thuong. Chit mang c6 thé ding & cac dang khac nhau phu thudc vao dang
ché phdm mong mudn duoc ding, vi du theo dudng miéng hoic ngoai dudng tidu héa
(bao gdm trong tinh mach). Do vy, dugc phdm theo séng ché ¢6 thé duoc trinh bay 1a
cac don vi tach biét mong mudn thich hop dé dung theo dudng miéng nhu vién nang, tii
hodc vién nén mdi don vi ndy chira lvgng xac dinh truée hoat chit. Hon nira, cac ché
pham c6 thé duge trinh bay dang bot, hat, dung dich, huyén phi & dang dung dich nudc,
dung dich khéng chira nuéc, 14 nhii twong diu trong nudc hoic nhii twong dich 1éng nuéde
trong dau. Ngoai dang phan lidu thong thuong dugce néu trén, hop chét dugc thé hién
bing Cong thire I hoic mudi duge dung cia no, cb thé dugc ding bang phuong tién giai
phong dugc kiém soat va/hodc cac thiét bi phan phbi. Cac ché pham c6 thé duoc bao ché
bing phuwong phép bat ky trong nganh duge. Nhin chung, cic phuong phap niy bao gém
bude két hop hoat chat v&i chit mang ma cdu thanh mot hoic nhiéu thanh phan can thiét.
Nhin chung, cac ché phdm dugc didu ché bing cach tron dong nhit va k§ hoat chit véi
chit mang 16ng hodc chit mang rén dugc chia nhd min hodc ca hai. San phdm nay c6 thé
duoc tao thanh theo cach thong thudng thanh cach trinh bay mong mudn.

Do vy, dugc phdm theo sang ché c¢6 thé bao gdm chit mang duge dung va hop chit
hodc mudi duoc dung c6 Cdng thuc I. Hop chét c6 Cong thire I hodc mudi duge dung cta
no, ¢6 thé ciing duoc dwa vao trong cac duoc phdm két hop véi mot hodc nhiéu hoat chét
khac.

Chét mang dugc duge sir dung c6 thé 14, vi du, chit rin, chit long hodc khi. Céc vi
du vé chét mang rén bao gém lactoza, tera alba, sucroza, bdt talc, gelatin, agar, pectin,
acacia, magié stearat, va axit stearic. Cac vi du vé chit mang 10ng 14 sird dudng, dau lac,
diu oliu va nude. Céc vi du vé chit mang khi bao gdm carbon dioxit v nito. Dé bao ché
céc ché phdm ¢ dang liéu dung qua duong miéng, mdi truong cho dugc pham théng
thuong co thé dugc str dung. Vi du, nudc, glycol, dau, cac ruou, huong li¢u, chét bao
quén, chét tao mau va tac nhan tuong tw c6 thé dugc sir dung dé tao thanh ché phém dung

theo duong miéng nhu huyén phu, c¢dn ngot va dung dich; trong khi cac chit mang nhu
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tinh bdt, dwong, xenluloza vi tinh thé, chét pha loang, chét tao hat, cht 1am tron, chét gén
két, chit 1am rd va tdc nhan tuong tu ¢6 thé dugc sir dung dé tao thanh ché phim rin
dung theo duong miéng nhu bdt, vién nang, va vién nén. Do d& stir dung, vién nén va vién
nang 1a cac don vi liéu ding theo dudng miéng vu tién nhd d6 chit mang duoc rin duoc
sit dung. Tuy y, vién nén co thé duoc phil bing k¥ thuét chira nuwdc hodc khong chira
nuéc chuan.

Vién nén chira ché phim theo sang ché ¢6 thé dugc bao ché bing cach nén hoic duc
vGi mot hodc nhiéu thanh phén phu tr¢ hodc td dugc. Céc vién nén nén co thé dugc bao
ché br?mg cach nén, trong may nén thich hgp, hoat chit & dang chdy tu do nhu bdt hodc
hat, thy y tron voi chit gin két, cht 1am tron, chat pha lodng tro, chét hoat dong bé mit
hodc chit phén tan. Cac vién nén dtc c6 thé dugc sin xuét bing cach dic trong may thich
hop, hdn hop chtra hop chit dang bot duge tao 4m bang dung dich pha loing tro. Mdi
vién nén wu tién 14 chta trong khoang tir 0,05mg dén 5g hoat chéit va mdi tai hodc vién
nang uvu tién la chira trong khoang tir 0,05mg dén 5g hoat chét. Vi dy, céng thirc nhim dé
dung cho nguoi theo dudng miéng chura tir 0,5mg dén 5g hoat chat, dugc tao cong thirc
v6i khéi lugng nguyén lidu chit mang thich hop c6 thé thay dbi trong khoang tir 0,05 dén
95 phin tram téng ché phdm nay. Cic dang lidu dung don vi s& thudng chira trong
khoang tir 0,01mg dén khoang 2g hoat chét, thuong 13 0,01mg, 0,02mg, 1mg, 2mg, 3mg,
4mg, Smg, 6mg, 7mg, 8mg, 9mg, 10mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg,
500mg, 600mg, 800mg hodc 1000mg.

Duogc phim theo sang ché thich hop dé diing ngoai dudng tiéu héa co thé dugc bao
ché 1a dung dich hodc huyén phui chtra hoat chit trong nuéc. Chét hoat dong bé mit thich
hop ¢6 thé duge dwa vao nhu, vi du, hydroxypropylxenluloza. Céc chét phan tan c6 thé
cling dugc didu ché trong glyxerol, polyetylen glycol 16ng, va hdn hop ciia né trong céc
diu. Hon nita, chit bao quan c6 thé dugc dua vao dé ngin ngira sy sinh truéng cua céc vi
sinh vat bat 1i.

Dugc phim theo sang ché thich hop dé tiém bao gdm dung dich hodc huyén phu
chtta nudce vo trung. Hon nita, ché pham nay c6 thé & dang bot vo tring @& hoan nguyén
ngay thanh cac dung dich hoac huyén phu v6 tring ndy nay. Trong tit ci cac trudng hop,

dang c6 thé tiém cudi cling phai vo trung va phai 12 dich 1ong hitu hiéu dé co thé d& dang
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dung bom tiém. Dugc pham phai 14 v6 tring dudi cac didu kién san xudt va bao quan; do
dé, uu tién 1a nén dugc bado quan chéng lai hoat dong nhiém bén vi sinh vat nhu vi khuin
va ndm. Chét mang c6 thé 1a dung moi hodc mdi trudong phan tan chia, vi du, nuéc,
etanol, polyol (vi dy, glyxerol, propylen glycol va polyetylen glycol long), dau thue vat,
va hdn hop thich hop ctia né.

Dugc phdm theo séng ché c6 thé & dang thich hop dé dung khu trd nhu, vi dy, sol
khi, kem, pomat, thudc xtrc, bdt min hoic dang tuwong tu. Hon nita, c4c ché phém nay co
thé & dang thich hop dé st dung trong thiét bi qua da. C4c cong thic nay c6 thé duoc
didu ché, st dung hop chat dugc thé hi¢n bang Cong thitc I theo sdng ché hodc mudi
duoc dung clia n6, thong qua cac phuong phap xtr ly thong thuong. Lam vi du, kem hodc
pomat dugc bao ché bang cach tron nguyén liéu wa nudc voi nude, cing véi trong
khoang tir 0,05% trong luong dén 10% trong luong hop chét, dé tao ra kem hogdc pomat
¢6 d6 dn dinh mong muén.

Dugc phim theo sang ché co thé & dang thich hgp dé dung theo duong truc trang
trong d6 chit mang 14 chét rin. Uu tién 1a hdn hop ndy tao thanh vién thudc dan liéu don
vi. Chat mang thich hop bao gdm bo cacao va nguyén liéu khéac thuong dugc sir dung
trong nganh. Vién thudc dan c6 thé duoc tao thanh theo cach thong thuong trude hét
bang cach tron ché phdm nay véi (c4c) chit mang néng chay hoic mém sau d6 1am lanh
va tao hinh trong khuo6n.

Ngoai cac thanh phan chit mang duoc d& cp trén ddy, cac cong thirc duge duoc md
ta trén ddy c6 thé bao gdbm, néu thich hgp mot mot nhiéu thanh phin chit mang bd sung
nhu chit pha lodng, bo, huong liéu, chét gén két, chét hoat dong bé mat, chit lam dic,
chit 1am tron, chét bao quan (bao gdm cic chét oxy héa) va tdc nhan twong tw. Ngoai ra,
cée ta duge khac c6 thé duoc dua vao dé tao ra ché phidm ding truong véi mau ngudi
dinh nhan. Céc ché phém chira hop chét duge mo ta biang Cong thirc I hodc mudi dugce
dung ctia nd, co thé ciing duoc diéu ché & dang bot hodc dich dic.

Nhin chung, cac mirc phan liéu theo thtr ty tir khoang 0,001mg/kg dén 150mg/kg
trong lugng co thé mdi ngay hiru ich trong diéu tri c4c tinh trang bénh duoc chi dinh trén
day hodc theo céach khac ndm trong khoang tir 0,05mg dén 7g cho mdi ngudi bénh mdi

ngdy. Vi du, viém, bénh ung thu, bénh vay nén, di tng/hen, bénh va céc tinh trang bénh
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vé hé mién dich, bénh va céc tinh trang bénh vé hé than kinh trung wong (CNS), c6 thé
duoc diéu tri hitu hiéu bing cach ding nim trong khoang tir 0,001 dén 50mg hop chét
trén mdi kilogam trong lwong co thé mdi ngay hoic theo cach khac nim trong khoang tir
0,05mg dén 3,5g cho mdi nguoi bénh mdi ngay.

Tuy nhién, duoc hidu ring mirc lidu ding cu thé cho ngudi bénh cu thé bét ky s& phu
thudc vao nhidu td khac nhau bao gdbm do tudi, trong luong co thé, thé trang chung, gisi
tinh, ché do an udng, thoi gian ding, dudng ding, ty 18 bai tiét, sw két hop dugc chit va
d6 nghiém trong ctia bénh cu thé dang trai qua liéu phép diéu tri.

Céc khia canh nay va céc khia canh khac s& tr¢ nén hién nhién tir ban mé ta ctia séng
ché.

Phuong phap diéu ché

Céc hop chit trong sang ché c¢6 thé dugc tdng hop theo mot s6 cach di biét nhidu
déi v6i chuyén gia trong nganh tdng hop hitu co duge mo ta dudi diy cung véi cac
phwong phép tong hop khac da biét trong nganh hoéa hoc hitu co tong hop, hoic cac bién
thé tir 46 néu biét 15 boi chuyén gia trong nganh. Cac phurong phéap wu tién khong bi gisi
han nhu cac phuong phap duge mo ta dudi day. Cac su tham khdo duoc vién dan & day
duogc dua vao day bang cach vién din toan bd ndi dung ciia né.

Céac phuong phap tong hop duwoc mb ta & diy nhim dé minh hoa sang ché khong
lam gi¢i han van dé va pham vi céac hgp chit duoc yéu ciu bao ho béi cac vi du nay.
Trong d6 didu ché cac hop chit khoi déu khong duge mo ta, ching c6 thé dugc mua trén
thi truong hodic ¢6 thé duge didu ché theo cach twong tu nhu cac hop chét da biét hoic
cac phuong phép dugec mo ta & day. Cac chit dwgc mo ta trong tai liéu dugc didu ché theo
cac phuong phap téng hop di duge cong b6. Céc hop chit ¢ cong thirc (I) ¢6 thé duoc
téng hop bang cach tham chiéu dén cac phwong phap duge minh hoa trong céc so do sau.
Nhu duge thé hién & ddy, san phdm cudi cing 12 san phim cé clng cong thirc cu tric
duge md ta 1a cong thire (I). S& duoc hiéu rang hop chat bt ky ¢ cong thic (I) ¢ thé
duoc diéu ché bing cach chon loc cic chét phan tmg v6i sy thay thé thich hop. Cac dung
mdi, nhiét do, ap sut va cac didu kién phan tng khac c6 thé dé& dang duge chon loc béi
chuyén gia trong nganh. Cac nhém bao vé dugc thao tac theo cac phuong phéap téng hop
hitu co chudn (T. W. Green and P.G. M. Wuts (1999) Protective Groups in Organic
Synthesis, 3™ edition, John Wiley & Sons). Cac nhom nay dugc loai bo & giai doan nhét

68



43624 69/139

dinh trong qué trinh tdng hop hop chit ndy st dung cic phuong phap ma 1a hién nhién
dbi voi chuyén gia trong nganh.

Céc con dudng tdng hop chung céc hop chit duge minh hoa trong sang ché dugec mo
ta trong so dd 1-3, trong dé céac phﬁn ttr thé Ry, Ry, Rs, Y1, Y2, W1, W2 va Z duoc xac
dinh truée d6 hodc nhom chirc ma c6 thé duge chuyén hoa thanh phan tir thé cudi cing
mong mudn. Phan tir thé Hal 13 halogenua, va L 12 nhém doi chuyén nhu halogenua hoic
OH ma c6 thé d& dang dugc chuyén hoa thanh nhom doi chuyén nhu triflat hoic tosylat.
M 1a phin tir ndi thich hop, nhu axit boronic, bonic este hogc stannan

Nhu dugc md ta trong so dd 1, phan tng nbi Suzuki gitta pyrazol 1 v6i di vong
thom 2, nhu 2,5-dibrom-3-nitropyridin st dung chit xuc tic nbi thich hop, nhu
Pd(dppf)Cla khi ¢6 mat bazo, nhu K3POs trong THF/H20 (tf 18 theo thé tich 5:1) ¢6 thé
thu dugc hop chit 3. Su déng mach vong khit Cadogan hop chét 3 khi c6 mat chét phan
trng phosphin, nhu 1,2-bis(diphenylphosphino)etan (DPPE) hodc trietyl phosphat P(OEt);
va dung moi, nhu 1,2-diclobenzen hodc 1,2-dimetyl-benzen kém gia nhiét cé thé thu
dugc hop chit ba vong 4. Phan tng Mitsunobu cua 4 véi chét alkyl héa 5 st dung
triphenophosphin va diisopropyl azodicarboxylat (DIAD) cung cAp hop chét 7. Theo cach
khac, hop chét 7 ¢6 thé duge tao ra tir phan tmg gitta hop chét 4 va chét alkyl héa 6, trong
do6 L 1a nhom doi chuyén nhu halogenua, mesylat hodc triflat, trong sy c6 mét cua bazo,
nhu kali carbonat. N&i 7 véi 8 (trong d6 M 14 phan tir ndi thich hgp nhu axit boronic,
boronic este hodc stannan) bang phan ung Suzuki hoic Stille c6 thé tao ra hop chét 9.
Trong tt ca cic truong hop trong d6 hop chét 9 12 raxemat, tach bit dbi xtng c6 thé cung
cép san phdm tinh khiét chat déng phan dbi anh. Dan xuét tiép Ry va Rz c6 thé cung cip
céc hop chét bd sung theo sang ché. Vi du, khi R; 12 nhém bao vé, n ¢c6 thé duge tao
chue tiép sau khi loai bd bao vé; khi Rz 12 este, bd sung chét phan ting Grignard hoic
alkyl lithi co6 thé tao ra cac rugu bac ba. Este nay c6 thé thay vi dugc thily phan st dung,
vi du, kali hydroxit thu dugc axit carboxylic, ma ¢é thé duoc tao chirc tiép st dung céc
alkyl amin; khi Rz 1a -H, n6 ¢6 thé dugc thay bang halogen, vi du -Br, thong qua phan
ung halogen hoa str dung chét phan tmg nhu NBS va c6 thé duge tao chirc tiép théng qua
phén (mg, nhu phan tmg Buchwall, Mitszunobu hodc Stille.

So dd 1
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Nhu duge minh hoa trong so d6 2, di vong thom 10, ¢c6 thé dugc ndi truc tiép Vo1
hop chit 7 (dugc diéu ché trong so dd 1) thong qua su hoat héa C-H qua trung gian
palladi thu dugc hop chét 9

So dd 2
R4
Y1:Y2
R1 ' \I\ R4
| H -N R1
N NQ\ Y1-Y,
N’ L N Ns o
>\/—Z_§\\/ 2R N T //S'/N
R2 /T\ R2 N R3
W, 7 W, W1/i\wz
7 9

Theo céach khac, di vong thom 10 c6 thé dugc loai bé proton bing bazo manh nhu
n-BuLi va chuyén phdi t kim loai sang chit phan tng kém hoic thiéc thu dwoc hop chét
8 ma c6 thé dugc ndi bai phan tng Negishi hodc Stille véi hop chét 7 (duge diéu ché
trong so dd 1) khi c¢6 mit chit xtc tac palladi thich hgp thu dwgc hop chét 9. Diéu nay
duoc minh hoa trong So dd 3.

So dd 3
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Vi du thue hién sang ché
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Sang ché dugc mo ta ti€p st dung céc vi du sau va nén dugc hiéu ring cdc vi dy nay

dugc st dung chi bang cach minh hoa. Chuyén gia trong nganh c6 thé xac dinh véi dic

diém quan trong cia sang ché, va khong tach rdi khoi pham vi va tinh than cia sang ché,

c6 thé tao ra su thay dbi linh hoat dé thich tmg sang ché vé6i viée st dung va diéu kién

thay dbi. Do do, sang ché khong bi gi6i han béi cac vi du dién hinh duge néu ra & day,

dudi day nhung duge dic trung boi cic yéu cau bao ho dinh kém theo day.

Béang 1 thé hién cac phan viét tit clia sang ché:

Bang 1
aq nudc KOtBu kali tert-butoxit
Bn benzyl LC-MS Sdc ky léilfg-Quang pho
khoi lugng
Boc tert-butoxycarbonyl LDA lithi diisopropylamit
Boc,O di-tert-butyl dicarbonat LiHMDS | lithi bis(trimetylsily)amit
Cul dong iodua Me metan
DCM diclometan Mel metyl iodua
DIAD diisopropyl azodicarboxylat MeCN Axetonitril
DIEA diisopropyletylamin MeOH metanol
DMAP 4-dimetylaminopyridin min (cac) phut
DMF dimetylformamit mL millilit
DMSO dimetyl sulfoxit mmol millimol
DPPE | 1,2-bis(diphenylphosphino)etan | MTBE metyl t-butyl ete
dtbpy _lgi(;(;(éﬁn)d;l::;;ﬁgéi%ﬁ) NaHCO:s natri hydro carbonat
equiv. duong luong NaHMDS | natri bis(trimetylsilyl)amit
EtsN trietylamin n-Buli n-butyl lithi
Et,O dietyl ete NH4OAc amoni axetat
EtOAc etyl axetat Pd(OAc) polladium axetat
Pd(dppf)CI | [1,1'-bis(diphenylphosphin
EtOH etanol ( I?D [o)ferocén]fiiclo}l;elflladilzﬂ)
g gam Prep-TLC | Sic ky 16p méng diéu ché
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5 nhiét do

h hodc . cnr AA .

hr gio trong nhiét do trong phong

phong

HBPin Pinacolboran TEA trietylamin
HPLC sic ky 16ng 4p sudt cao THF Tetrahydrofuran
iPrOH isopropyl alcohol sat. bdo hoa

RT thoi gian git SEMCI 2-(trimetylsilyl)etoxymetyl

clorua
DTAD | Ditert-butyl azodicarboxylat TMSN; Trimetylsilyl azit
1-[Bis(dimetylamino)metylen]-
HATU | 1H-1,2,3-triazolo[4,5-b]pyridin DEA dietylamin
ium 3-oxid hexaflophosphat

Diéu ché chit trung gian
Trir khi duge chi dinh khac, nguyén liéu khoi ddu dé diéu ché cac chit trung gian va
cac vi du 12 sdn c6 trén thi truong.
Chat ddng phan ddi anh al va Chit ddng phan ddi anh b1
((R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol) (“Chat dong phan doi
anh al”)
va

((S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol) (“Chét ddng phan db6i

anh b1”)
OH OH
@) E = (@) e =
Chét ddng phan dbi anh al Chét ddng phan dbi anh bl

Cho vao huyén phu chira magié (24,3 g, 1,00 mol) trong THF (500 mL) ba phan tinh
thé iot sau d6 bd sung nhd giot 4-bromtetrahydro-2H-pyran nguyén chét (100g, 607
mmoL) thong qua phéu bd sung dudi N, trong khi bd sung nhiét do bén trong duge diéu
khién duéi 45 °C. Tiép tuc khudy hdn hop phan Gng trong 2 gitr & nhiét do mdi trudng.
Lam lanh hdn hop phéan tmg nay dén -30 °C sau d6 bb sung nhé giot 3-flopicolinaldehyt
(50,3 g, 402 mmolL) trong THF (300 mL) qua ph&u bd sung, trong khoang thoi gian bd
sung nay nhiét do bén trong dugc gitt trong khoang tir -20 °C dén -30°C. Sau 1 gid, loc
hdn hop phan tng nay qua tdm mong celit. Cho vao dich loc dung dich NH4Cl bdo hoa
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(100 mL) va tach hai 16p ndy. Lam kho pha hitu co qua Na>SO4 khan va thu lai bang cach
loc va rira bang EtOAc (200ml). C6 dic dich loc nay trén thiét bi 1am bay hoi quay. Tinh
ché hop chét tho sir dung sic ky pha nguoc rira gidi bang 40~50 % MeCN trong H,O thu
dwoc hop chét raxemic (52 g, hidu suét 61%), duge tich bing SFC didu ché bt ddi xtmg
thu duogc Chét ddng phéan dbi anh al,
(R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (25,1 g, hi€u sudt 29,6%) va
Chét ddng phin dbi anh bl,(S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol
(25,3 g, 29,7 %). .

Chét ddng phan d6i anh al: LC-MS [M+H]* = 212. Thong béo sic ky khong ddi
xtng: RT = 12,25 phuat (Cot: Chiralpak AY-H(ADHOCE-VC001) 0,46%25 cm; Pha di
dong: 90/10/0,1 Hexan/EtOH/DEA; Dong: 1,0 mL/phut). Thong béo sic ky khong dbi
ximg: RT = 14,023 phut (Cot: YMC, ART-amyloza-C Neo bit d6i ximg (5pm,
250x4,6mm; Pha di dong: 90/10/0,1 Hexan/EtOH/TFA; Dong: 1,0 mL/phut). 'H NMR
(400 MHz, DMSO-ds) ¢ 8,42 (dd, J = 3,20, 1,32 Hz, 1H), 7,66 (ddd, J = 9,8, 8,36, 1,12
Hz, 1H), 7,35 - 7,42 (m, 1H), 5,23 (d, J = 6,52 Hz, 1 H), 4,52 (dd, J = 7,32, 7,28 Hz, 1H),
3,88 (dd, J = 11,4, 2,92 Hz, 1H), 3,75 (dd, J = 11,2, 3,02 Hz, 1H), 3,26 (dt, J = 12,0, 2,04
Hz, 1H), 3,17 (dt, J = 11,8, 2,24 Hz, 1H), 2,01 -2,12 (m, 1H), 1,82 (dd, J = 13,3, 1,52 Hz,
1H), 1,24 -1,38 (m,1H), 1,12 - 1,24 (m, 1H), 1,00 (dd, J = 12,9, 1,34, 1H).

Chit dong phan ddi anh bl: LC-MS [M+H]" = 212. Thong bao sic ky khong ddi
xtng: RT = 13,57 phut (Cot: Chiralpak AY-H(ADHOCE-VCO001) 0,46x25 cm; Pha di
dong: 90/10/0,1 Hexan/EtOH/DEA; Dong: 1,0 mL/phut). Thong bao sic ky khong dbi
ximg: RT = 12,760 phtt (Cét: YMC, ART bit dbi xing-amyloza-C Neo(5um,
250x4,6mm; Pha di dong: 90/10/0,1 Hexan/EtOH/TFA; Dong: 1,0 mL/phat).'H NMR
(400 MHz, DMSO-dps) ¢ 8,42 (dd, J = 3,2, 1,35 Hz, 1H), 7,66 (ddd, J = 1,12, 8,4, 9,8 Hz,
1H), 7,35 — 7,42 (m, 1H), 5,23 (d, J = 6,48 Hz, 1 H), 4,52 (dd, J = 7,32, 7,24 Hz, 1H),
3,88 (dd, J = 11,3, 2,96, 1H), 3,75 (dd, J = 2,96, 11,2 Hz, 1H), 3,26 (dt, J = 12,0, 2,0 Hz,
1H), 3,17 (dt, J = 11,8, 2,24 Hz, 1H), 2,01 -2,12 (m, 1H), 1,82 (dd, J = 13,3, 1,52 Hz, 1H),
1,24 -1,38 (m, 1H), 1,12 — 1,24 (m, 1H), 1,00 (dd, J = 12,9, 1,34, 1H).

Chét trung gian 3-17
Céc chit trung gian trong bang 2 duge diéu ché st dung phuong phép tuong tw duge mod

ta cho raxemat ctia Chat ddng phan d6i anh al va Chit déng phan ddi anh bl:
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Béang 2
Chét trung gian CAu tric LCMS (M + H)
OH
o F
OH
4 m 211
F
OH
5 s 208
° Me Z
OH
6 B 212
o P~ F
OH
7 FiC B 224
F =
OH
8 F3C/\)\© 205
OH
9 207
0]
OH
10 F3CWN 196
\ A\
O>
OH
11 FAC I NS 220
=
OH
12 O/K[N 198
\ N
(0] O>/
OH
13 N 208
@] 7
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OH
14 ( |\N 212
A
OH
15 );@ 169
F
OH
16 SN 224
O Ateo
OH
17 |N\ 224
© MeO =
Vidu 1

(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)me

tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chét 1)

Budce 1:

Cho metyl 1-metyl-1H-pyrazol-3-carboxylat (20,2 g, 0,14mol) vao dung dich chira
HBP trong (26,4 g, 0,21 mmol) , dtbpy (1,06 g, 3,95mmol) va

Metyl 5-(5-brom-3-nitropyridin-2-yl)-1-metyl-1H-pyrazol-3-carboxylat

(1,5-xyclooctadien)-(metoxy)iridi(I)dime (1,02g, 1,54mmol) trong THF (125 mL) & nhiét

dd trong phong dudi N». Tao chan khong dung dich thu dugc nay, nap lai N, va trinh tu

nay dugc 1ap lai ba 14n, sau d6 hdn hop phan tng nay dugc hdi Iuu trong 12 h duéi N,. Sau

do, ¢ dac hdn hop phan tmg nay dudi ap suét thap thu dugc chét mau dé. Cho vao chat tho

thu duoc trong binh day tron 1L THF (500 mL), nude (100mL), KsPO4 (65,13g, 0,31mol)

va 2,5-dibrom-3-nitropyridin (47,1g, 0,17mol) . Tao chan khong binh nay, nap N2, va quy

trinh nay duoc lap lai ba lan, sau d6 bd sung Pd(dppf)Clz (11,3 g, 0,014mmol) dudi No.

Hdn hop nay duoc hdi hru trong 3 giér dudi N2. Sau khi 1am mét dén nhiét do trong phong,

hdn hop phan g duge chiét bing EtOAc (500 mL). Rira phan chiét nay bing nuéc mudi,

lam khé qua natri sulfat khan, va c6 dic duéi ap suét thp. Tinh ché phin du bang séc ky
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silicagel str dung 0-30% EtOAC trong Hexan thu dugc metyl
5-(5-brom-3-nitropyridin-2-yl)-1-metyl-1H-pyrazol-3-carboxylat (27,6 g, 0,081mol, hi¢u
sudt 57%), LC-MS [M+H]" = 341.

Buéce 2: Metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Hon hop chira metyl
5-(5-brom-3-nitropyridin-2-y1)-1-metyl-1H-pyrazol-3-carboxylat (22,1 g, 0,065mol),
DPPE (38,8 g, 0,088mol) trong 1,2-diclobenzen (250 mL) dwgc gia nhiét dén 150 °C va
khudy trong 4 gid duéi No. Sau d6 lam mat phan Gng ndy chim dén nhiét d6 trong phong.
Cb dic dung moi dudi ap sudt thp. Tinh ché san phim tho nay bang sic ky silicagel six
dung 30-50% EtOAC trong Hexan thu dugc Metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (3,98 g,
0,013mol, hiéu suit 20%), LC-MS [M+H]" = 309.

Budce 3: Metyl
(S)-6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Tao chan khong dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (207 mg,
0,67mmol),(R)-phenyl(tetrahydro-2H- pyran-4-yl)metanol (169 mg, 0,88mmol) va
triphenylphosphan (446 mg, 1,70mmol) trong THF kho6 (10mL), nap lai khi nito, va trinh
tw nay dugc lap lai ba lan. B6 sung nho giot diisopropyl azodicarboxylat (321 mg,
1,59mmol) & nhiét d6 trong phong va dung dich thu dugc dugc khudy trong 2 gi®. Sau d6
chiét phan ting nay bang EtOAc (50mL), rira bang nude mubi, 1am khd qua natri sulfat
khan, loc va ¢6 dic dich loc ndy duéi ap sudt thip. Tinh ché phin du bing séc ky silicagel
bang 0-30% EtOAc trong Hexan thu duge Metyl
(S)-6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (315 mg, hi¢u suét 97%), LC-MS [M+H]* =
483,485.

Buéce 4: Metyl
(S)-6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoxazol (208 mg,
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0,93mmol), Pd(dppf)Cl» (74 mg, 0,091mmol) va K3PO4 (402 mg, 1,89mmol) vao dung
dich chtra metyl
(S)-6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (315 mg, 0,65 mmol) trong 1,4-dioxan (20 mL)
va nude (5 mL). Tao chan khong hon hop ndy, nap lai khi nito, va trinh tw nay dugce 13p
lai. Khudy hdn hop phan tmg nay & 80°C trong 2 gid. Lam mét hdn hop phéan tng nay
dén nhiét do trong phong, pha loang bang nudc (50mL) va chiét bang EtOAc (3 lan
x50mL). Sau khi tach, rira 16p hiru co bang nude mudi, 1am khod qua natri sulfat khan, va
cd dac. Tinh ché phan du bang sic ky silicagel str dung 0-50% EtOAc trong Hexan thu
duoc Metyl
(S)-6-(3,5-dimetylisoxazol-4-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4
-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (272 mg, hiéu suét 84%),
LC-MS [M+H]* = 500.

Buéce 5:

(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)met

yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

MeMgBr (1M trong THF, 5,0 mL, 5,03mmol) dugc bd sung cham vao dung dich
chira metyl
(S)-6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (272 mg, 0,54mmol ) trong
THF kho (10 ml) & -30 °C du6i N, trong 1 phut. Sau khi bd sung, 1am 4m phan tmg nay
dén nhiét d6 trong phong va khudy trong 2 gio. Dirng phan tng nay bang NH4Cl bio hoa,
va chiét bang EtOAc (30 mL). Rira 16p hitu co thu duoc bang nude mudi, 1am khd qua
natri sulfat khan, va c¢o dic. Tinh ché phin du bang sic ky silicagel sir dung 0-4% MeOH
trong DCM thu dugc
(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-
1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 1, 121 mg,
hiéu suét 44%), LC-MS [M+H]" = 500.

'H NMR (400 MHz, DMSO-ds) 6 8,27 (d, J= 1,5 Hz, 1H), 7,75 (d, /= 1,3 Hz, 1H),
7,70 (d, J= 7,6 Hz, 2H), 7,31 (t, J= 17,5 Hz, 2H), 7,22 (t, J="7,3 Hz, 1H), 6,44 (d, J =
11,2 Hz, 1H), 5,77 (s, 1H), 4,13 (s, 3H), 3,85 (d, J= 8,8 Hz, 1H), 3,74 (d, J = 8,7 Hz, 1H),
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3,47 (t,J= 11,2 Hz, 1H), 3,25 (dd, J= 22,1, 11,0 Hz, 2H), 2,34 (s, 3H), 2,15 (s, 3H), 1,79
(d, /= 12,8 Hz, 1H), 1,70 (s, 3H), 1,71(s, 3H), 1,54 (qd, J = 12,5, 4,2 Hz, 1H), 1,37 (ddd,
J=15,6,12,6, 4,1 Hz, 1H), 0,78 (d, J= 12,6 Hz, 1H).
Vidu?2
(S)-2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)
metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(“Hop chit 2”)

Budc 1: (R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (“Chét dong
phan d6i anh al”) va

(S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (“Chat déng phan déi anh

b1”)
OH OH
N\ “, N\
Chét ddng phan d6i Chét ddng phan dbi
anh al anh bl

Cho ba tinh thé iot vao huyén phu chira magié (24,3 g, 1,00 mol) trong THF (500
mL) sau d6 bd sung nhé giot 4-bromtetrahydro-2H-pyran nguyén chét (100g, 607 mmolL)
dudi Na, trong qud trinh bd sung nay nhiét d6 bén trong duge kiém soat dudi 45°C. Tiép
tuc khudy hdn hop phan tng trong 2 gi& & nhiét dd moi truong. Lam lanh hdn hop phan
g nay dén —30 °C sau d6 bd sung 3-flopicolinaldehyt (50,3 g, 402 mmoL) trong THF
(300 mL), trong qua trinh bd sung nay nhiét do bén trong duoc gitt nim trong khoang tir
-20 °C dén -30°C. Sau 1 gid, loc hdn hop phan tmg niy qua tim mong celit. Cho vao
dich loc nay dung dich NH4Cl bdo hoa (100 mL) va tach hai 16p nay. Lam kho pha hitu
co qua NaxSO4 khan va thu lai bang cach loc. C6 dic dich loc nay trén thiét bi lam bay
hoi quay. Tinh ché hop chét thd sir dung sic ky pha nguoc rira gidi bang 40~50 % MeCN
trong H,0 thu duge hop chét raxemic (52 g, hiéu suit 61%), dugc tich bang SFC diéu

ché bat dbi xtmg thu duoc Chit dong phan ddi anh al ciia
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(R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (25,1 g, hiéu suét 29,6%) va
Chét ddng phan ddi anh b1 cua (S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol
(25,3 g, 29,7 %).

Chét ddng phan ddi anh al: LC-MS [M+H]* = 212. Thong bao sic ky khong déi
xtng: RT = 12,25 phut (Cot: Chiralpak AY-H(ADHOCE-VC001) 0,46x25 cm; Pha di
dong: 90/10/0,1 Hexan/EtOH/DEA; Dong: 1,0 mL/phut). Thong béo sdc ky khong dbi
xtmg: RT = 14,023 phat (Cot: YMC, ART bat ddi xttng-amyloza-C Neo(Spum,
250x4,6mm; Pha di dong: 90/10/0,1 Hexan/EtOH/TFA; Dong: 1,0 mL/phit). 'H NMR
(400 MHz, DMSO-ds) ¢ 8,42 (dd, J = 3,20, 1,32 Hz, 1H), 7,66 (ddd, J = 9,8, 8,36, 1,12
Hz, 1H), 7,35 - 7,42 (m, 1H), 5,23 (d, ] = 6,52 Hz, 1 H), 4,52 (dd, J = 7,32, 7,28 Hz, 1H),
3,88 (dd, J = 11,4, 2,92 Hz, 1H), 3,75 (dd, J = 11,2, 3,02 Hz, 1H), 3,26 (dt, J = 12,0, 2,04
Hz, 1H), 3,17 (dt, J = 11,8, 2,24 Hz, 1H), 2,01 -2,12 (m, 1H), 1,82 (dd, J = 13,3, 1,52 Hz,
1H), 1,24 -1,38 (m,1H), 1,12 — 1,24 (m, 1H), 1,00 (dd, J = 12,9, 1,34, 1H).

Chét ddng phan dbi anh bl: LC-MS [M+H]" = 212. Théng bao sic ky khong dbi
xung: RT = 13,57 phut (Cot: Chiralpak AY-H(ADHOCE-VCO001) 0,46%25 c¢m; Pha di
dong: 90/10/0,1 Hexan/EtOH/DEA; Dong: 1,0 mL/phut). Thong béo sic ky khong déi
xtng: RT = 12,760 phut (Cot: YMC, ART bat dbi xting-amyloza-C Neo (Sum,
250x4,6mm; Pha di dong: 90/10/0,1 Hexan/EtOH/TFA; Dong: 1,0 mL/phat). "H NMR
(400 MHz, DMSO-ds) ¢ 8,42 (dd, J = 3,2, 1,35 Hz, 1H), 7,66 (ddd, J = 1,12, 8,4, 9,8 Hz,
1H), 7,35 - 7,42 (m, 1H), 5,23 (d, J = 6,48 Hz, 1 H), 4,52 (dd, J = 7,32, 7,24 Hz, 1H),
3,88 (dd, J =11,3, 2,96, 1H), 3,75 (dd, ] = 2,96, 11,2 Hz, 1H), 3,26 (dt, ] = 12,0, 2,0 Hz,
1H), 3,17 (dt, J = 11,8, 2,24 Hz, 1H), 2,01 -2,12 (m, 1H), 1,82 (dd, J = 13,3, 1,52 Hz, 1H),
1,24 -1,38 (m, 1H), 1,12 — 1,24 (m, 1H), 1,00 (dd, J = 12,9, 1,34, 1H).

Budce 2: (S)-Metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Tao chan khong dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (thu
duoc tir vi du 1, bude 2, 202 mg, 0,65mmol),
(R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét ddng phan ddi anh al, tir
budc 1, 185 mg, 0,88mmol) va triphenylphosphan (438 mg, 1,67mmol) trong THF kho

(10mL), nap lai khi nito, va trinh tu ndy duoc 1dp lai ba 14n. B4 sung nhé giot diisopropyl
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azodicarboxylat (336 mg, 1,66mmol) trong THF (2 mL) & nhiét do trong phong va dung
dich thu dwoc duge khudy trong 2 gio. Sau d6 chiét phan ing nay bing EtOAc (50mL) va
rira ph?m chiét nay bfﬁmg nude mudi, lam kho qua natri sulfat khan va loc. C6 dic dich loc
nay dudi ap sudt thap. Tinh ché phan du thu dugc bang sc ky silicagel véi 0-35% EtOAc
trong Hexan thu dugc (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat(317 mg, hiéu suét 92%), LC-MS

[M+H]" = 502.

Bude 3: (S)-Metyl
6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-m
etyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

B6 sung 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoxazol (207
mg, 0,93mmol), va K3sPO4 (386 mg, 1,82mmol) vao dung dich chira (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir bude 2, 317 mg, 0,63 mmol) trong
1,4-dioxan (20 mL) va nuéc (5 mL). Tao chan khong hdn hop nay, nap lai khi nito, va
trinh tw ndy dugc l3p lai ba 1an, sau d6 bd sung Pd(dppf)Clz (82 mg, 0,10mmol) theo mdt
phdn va khudy hdn hop phan ting nay & 80 °C trong 2 gid dudi N2. Lam lanh hén hop
phan Gmg nay dén nhiét do trong phong, pha loang bang nudc (50mL) va chiét bang
EtOAc (3 1anx50mL). Sau khi tach, rira 16p hiru co bang nuée mubi, 1am kho qua natri
sulfat khan, va c¢o ddc. Tinh ché phan du biang sic ky silicagel sir dung 0-5% EtOAc trong
MeOH thu dugc (S)-metyl
6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-m
etyl-1,4-dihydropyrazolo[3‘,4’:4,5]pyr010[3,2-b]pyridin—3 -carboxylat (254 mg, hidu sut
78%), LC-MS [M+H]" = 519.

Bude
4:(S)-2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

MeMgBr (1M trong THF, 4,8 mL, 4,77mmol) duoc bd sung chdm vao dung dich
chira (S)-metyl
6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-m
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etyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir budc 3, 254 mg,
0,49mmol ) trong THF kho (10 ml) & -30 °C duéi N» trong 1 phut. Sau khi bd sung, 1am
4m phan ung nay dén nhiét d trong phong va khudy trong 2 gid. Dlimg phan ing nay
bing NH4C1 bdo hoa, va chiét bing EtOAc (30 mL). Rira 16p hitu co bang dung dich
NaCl bdo hoa, lam kho qua natri sulfat khan, va c6 dic. Tinh ché phan du bing sic ky
silicagel str dung 0-4% MeOH trong DCM thu dugc
(S)-2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)mety
1)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (hop chét
2, 93 mg, hiéu suit 37%), LC-MS [M+H]" = 519.

"H NMR (400 MHz, DMSO-ds) 6 8,54 (d, J=4,6 Hz, 1H), 8,32 (d, /= 1,6 Hz, 1H),
8,10 (d, J=1,6 Hz, 1H), 7,72 (t,J = 8,9 Hz, 1H), 7,47 (dt, J= 8,5, 4,3 Hz, 1H), 6,98 (d, J
=10,7 Hz, 1H), 5,68 (s, 1H), 4,13 (s, 3H), 3,80 (d, /= 8,9 Hz, 1H), 3,68 (d, J= 8,6 Hz,
1H), 3,28 (d, J= 11,6 Hz, 1H), 3,23 — 3,06 (m, 2H), 2,41 (s, 3H), 2,23 (s, 3H), 1,73 (s,
3H), 1,66 — 1,60 (m, 1H), 1,57 (s, 3H), 1,51 (d, J= 12,4 Hz, 1H), 1,40 (ddd, J = 24,2,
12,2, 4,2 Hz, 1H), 0,50 (d, J= 12,2 Hz, 1H).

Vidu3

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo- 1-phenylbutyl)-1,4-

dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chét 37)

N’rlq N= r\q
\ / \ J \ \IIN
N

HO N

Fsc/\)\©
Buéce 1: Metyl

6-brom-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b
]pyridin-3-carboxylat

B6 sung nhé giot diisopropyl azodicarboxylat (350 mg, 1,73mmol) trong THF (2
mL) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi
du 1 budce 2, 213 mg, 0,69mmol), 4,4,4-triflo-1-phenylbutan-1-ol (Chét trung gian 8, 179
mg, 0,88mmol) va triphenylphosphan (449 mg, 1,71mmol) trong THF kh6 (10mL) &
nhiét do trong phong va dung dich thu dugce dugc khudy trong 2 gid. Sau d6 chiét phan
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ung nay bang EtOAc (50mL). Rira phéan chiét nay bing nuée mudi, 1am kho qua natri
sulfat khan, loc va cd dic dich loc nay dudi ap suét giam. Tinh ché phan du thu dugc
bang sic ky silicagel voi 0-35% EtOAc trong Hexan thu dugc metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b
]pyridin-3-carboxylat (314 mg, hi¢u suét 92%), LC-MS [M+H]* = 495,497.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (521 mg, 1,35mmol),
tetrakis(triphenylphosphin)palladi (102 mg, 0,088mmol), Cul (30mg, 0,16mmol) va TEA
(221 mg, 2,00mmol) vao dung dich chira metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b
]pyridin-3-carboxylat (314 mg, 0,63 mmol) trong DMF (10 mL). Loai bo khi hdn hop
nay duéi chan khong, nap lai khi nito, va trinh tw nay duoc 1dp lai ba 14an. Khudy hdn hop
phan tmg nay ¢ 110 °C trong 2 h. Lam lanh hdn hop phan tng nay dén nhiét do trong
phong, pha loang bang nudc (S0mL) va chiét bing EtOAc (3 1anx50mL). Sau khi tdch,
rira 16p hiru co bang nuéc mudi, 1am khd qua natri sulfat khan, va c6 ddc. Tinh ché phan
du bing sic ky silicagel st dung 0-5% MeOH trong DCM thu dugc metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)- 1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (176 mg, hi¢u suit 55%), LC-MS
[M+H]"=512.

Bude
3:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dih
ydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

MeMgBr (1M trong THF, 3,2 mL, 3,20mmol) dugc bd sung cham vao dung dich
chtra metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (176 mg, 0,34mmol ) trong THF kho
(10 ml) & -30 °C du6i N trong 1 phitt. Sau khi bd sung, 1am 4m phén tmg nay dén nhiét
do6 trong phong va khudy trong 2 gid. Dimg phén Gmg nay béng NH4Cl bao hoa, va chiét
bang EtOAc (30 mL). Rra 16p hitu co bang dung dich NaCl bdo hoa, 1am kho qua natri
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sulfat khan, va ¢6 ddc. Tinh ché phan du bing sic ky silicagel sir dung 0-6% MeOH trong
DCM thu dugc
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1 ,4-dihyd
ropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 3, 94 mg, hiéu sut
53%), LC-MS [M+H]" = 512.

'H NMR (400 MHz, DMSO-de) J 8,40 (d, J= 1,2 Hz, 1H), 7,61 (s, 1H), 7,32 (d, J =
4,2 Hz, 4H), 7,25 (dd, J= 8,3, 4,0 Hz, 1H), 6,77 (t, J= 8,0 Hz, 1H), 5,77 (s, 1H), 4,19 (s,
3H), 3,73 (s, 3H), 2,80 (dd, J= 16,2, 8,0 Hz, 2H), 2,70 — 2,55 (m, 1H), 2,07 (s, 3H), 1,88
—1,74 (m, 1H), 1,69 (s, 3H), 1,52 (s, 3H).

Vidu4
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo- 1-(3-flopyridin-2-yl
)butyl)-1 ,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, (“Hop chét
493)

Budc 1: Metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5]
pyrolo[3,2-b]pyridin-3-carboxylat

Tao chan khong dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi
du 1 buége 2, 221 mg, 0,71mmol), 4,4,4-triflo-1-(3-flopyridin-2-yl)butan-1-ol (Chét trung
gian 7, 215 mg, 0,97mmol) va triphenylphosphan (471 mg, 1,80mmol) trong THF kho
(10mL) va nap lai nito, va trinh ty ndy dugc ldp lai ba 14n. Bb sung nhé giot diisopropyl
azodicarboxylat (353 mg, 1,75mmol) trong THF (3 mL) ¢ nhi¢t d0 trong phong va dung
dich thu duoc dugc khudy trong 2 gid. Sau d6 chiét phan tmg nay bang EtOAc (50mL).
Rira phén chiét nay bing nudc mudi, 1am khd qua natri sulfat khan va loc. C6 déc dich
loc nay dudi ap suét thip. Tinh ché phén du bing sic ky silicagel v6i 0-40% EtOAc trong
Hexan thu dugc metyl
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6-brom-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5]
pyrolo[3,2-b]pyridin-3-carboxylat (339 mg, hi¢u suit 93%), LC-MS [M+H]* = 514,516.

Buédce 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3 -flopyridin-2-yl)butyl)-1
,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (568 mg, 1,47mmol),
tetrakis(triphenylphosphin)palladi (130 mg, 0,11mmol), Cul (26 mg, 0,14mmol) va TEA
(243 mg, 2,20mmol) vao dung dich chira metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5]
pyrolo[3,2-b]pyridin-3-carboxylat (339 mg, 0,66 mmol) trong DMF (10 mL). Tao chén
khong hdn hop nay va nap lai nito, va trinh tu ndy dugc ldp lai ba 14n. Khudy hdn hop
phén tng nay & 110 °C trong 2 gio. Lam lanh hdn hop phén ng nay dén nhiét do trong
phong, pha loadng bang nude (S0mL) va chiét bing EtOAc (3 14n x50mL). Sau khi tach,
rra 16p hitu co béng nude mudi, [am kho qua natri sulfat khan, va cd déc. Tinh ché phé‘\n
du bing sic ky silicagel st dung 0-6% MeOH trong DCM thu dugc metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yD)butyl)-1
/4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (194 mg, hi¢u sudt 55%),
LC-MS [M+H]"=531.

Budce
3:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)bu
tyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

MeMgBr (1M trong THF, 3,7 mL,3,72mmol) dugc bd sung chdm vao dung dich
chtra metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl)-1
,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (194 mg, 0,37mmol )
trong THF khé (10 ml) & -30 °C dudi N2 trong 1 phut. Sau khi bé sung, lam 4m phéan ing
nay dén nhiét d trong phong va khudy trong 2 hr. Ding phéan (ng nay bang NH4Cl bio
hoa, va chiét bing EtOAc (30 mL). Rira 16p hitu co bang dung dich NaCl bio hoa, lam
kho qua natri sulfat khan, va c6 déc. Tinh ché phin du bang sic ky silicagel sit dung 0-6%
MeOH trong DCM thu dugc
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-flopyridin-2-yl)butyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 4, 101
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mg, hiéu suat 53%), LC-MS [M+H]* = 531."H NMR (400 MHz, DMSO-ds) 6 8,55 (d, J
= 4.6 Hz, 1H), 8,40 (d, J= 1,6 Hz, 1H), 7,76 — 7,66 (m, 1H), 7,58 — 7,47 (m, 2H), 7,09 (t,
J=17,0Hz, 1H), 5,78 (s, 1H), 4,17 (s, 3H), 3,82 (s, 3H), 2,88 — 2,76 (m, 1H), 2,69 — 2,53
(m, 2H), 2,07 (s, 3H), 2,02 — 1,89 (m, 1H), 1,72 (s, 3H), 1,62 — 1,51 (m, 3H).
Vidu5

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydr
0-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-ol (“Hop chét 5)

N N< r\q
\ / \ Y \ \IIN
HO N N
N
| ~
o =

Buéce 1: Metyl
6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tu quy trinh dugc mo ta dé tdng hop metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)- 1-metyl-1,4-dihydropyra
zolo[3',4":.4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi
du 1 budce 2, 237 mg, 0,77 mmol),
(3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét trung gian 5, 249 mg,
1,20 mmol) duge chuyén thanh metyl
6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (331 mg, hi¢u suét 86%), LC-MS
[M+H]"= 498, 500.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahy dro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh trong tu quy trinh duge mo ta dé tbng hopmetyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl1)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
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yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (331 mg, 0,66 mmol) va
1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (528 mg, 1,37 mmol) dugc chuyén thanh
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (217 mg,
hiéu suét 64%), LC-MS [M+H]* = 515.

Budce
3:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2
H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3 -yl)propan-2-ol

Theo quy trinh trong tw quy trinh dugc md ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl) (tetrahydro
-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)p
ropan-2-ol, metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahy dro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (217 mg,
0,42 mmol ) dugc chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-
pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(Hop chét 5, 115 mg, hidu sudt 53%), LC-MS [M+H]* = 515.

'H NMR (400 MHz, DMSO-ds) 6 8,54 (d, J=3,9 Hz, 1H), 8,36 (d, J= 1,2 Hz, 1H),
7,89 (s, 1H), 7,57 (d, J= 7,3 Hz, 1H), 7,26 (dd, J= 17,5, 4,8 Hz, 1H), 6,92 (d, /= 10,4 Hz,
1H), 5,97 (s, 1H), 4,16 (s, 3H), 3,85 (s, 3H), 3,80 (d, /= 8,5 Hz, 1H), 3,69 (d, J=9,2 Hz,
1H), 3,33 (s, 1H), 3,28 (s, 1H), 3,12 (t, J= 11,5 Hz, 1H), 2,25 (d, J= 18,8 Hz, 3H), 2,11
(s, 3H), 1,72 (s, 3H), 1,67 (s, 1H), 1,66-1,60 (m, 1H), 1,57 (s, 3H), 1,44 — 1,31 (m, 1H),

0,46 (d, J= 12,3 Hz, 1H).
Vidub6

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
-4-yl)metyl)-1,4-dihydropyrazolo[3',4' :4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop
chét 6”)
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Buéc 1: 5-brom-2-(1-metyl-1H-pyrazol-5-yl)-3-nitropyridin

Cho axit (1-metyl-1H-pyrazol-5-yl)boronic (12,6 g, 99,7mmol), Pd(dppf)Cl2 (8,38 g,
10,3mmol), va K5PO4 (42,3 g, 199,1mmol) vao dung dich chira 2,5-dibrom-3-nitropyridin
(34,4 g, 122 mmol) trong THF (500 mL) va nudc (150 mL) dudi N2. Tao chén khong hdn
hop nay, nap lai N2 va quy trinh nay duoc ldp lai ba lan. Hon hop thu dugce duoc gia nhiét
dén hdi luu va khudy trong 5 gid duéi Na. Sau khi 1am mat dén nhiét do trong phong, rot
hdn hop phéan tng nay vao trong nuée va chiét bang EtOAc (2 14n x100 mL). Rira céc 16p
hitu co gom duge bing nude mubi, 1am khd qua natri sulfat khan, va c6 ddc dudi ap suét
thp. Tinh ché phan du bang sic ky silicagel sit dung 10-30% EtOAc trong Hexan thu duoc
5-brom-2-(1-metyl-1H-pyrazol-5-yl)-3-nitropyridin (9,47g, 33,5mmol, hiu sut 34%),
LC-MS [M+H]" = 283.

Budc 2: 6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

Hdn hop chira 5-brom-2-(1-metyl-1H-pyrazol-5-yl)-3-nitropyridin (9,47g, 33,5mmol)
va DPPE (22,8 g, 57,3mmol) trong 1,2-diclobenzen (100 mL) dugc gia nhiét dén 180 °C va
khudy trong 4 gi& dudi N2. Sau d6 lam mat phan Gng nay cham dén nhiét do trong phong.
C6 dic hdn hop phan ng nay dudi ap suét giam. Tinh ché san phdm thé nay bang sic ky
silicagel str dung 30-50% EtOAc trong Hexan thu dugc
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (4,12 g, 16,4mmol,
hiéu sudt 49%), LC-MS [M+H]" = 251.

Budéec 3:
(S)-6-brom-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl)-1,4-dihy dropyrazolo[3',4
"4,5]pyrolo[3,2-b]pyridin

Cho diisopropyl azodicarboxylat (4,02 g, 19,9mmol) vao dung dich chua
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (1,24 g, 4,96mmol),
(R)-phenyl(tetrahydro-2 H-pyran-4-yl)metanol (2,52 g,13,1mmol) va triphenylphosphan
(4,71 g, 18,0mmol) trong THF kho6 (30 mL) ¢ nhiét d¢ trong phong dudi N2. Dung dich thu
duoc duoc hoi luu trong 2 gior dudi N». Sau khi 1am mat dén nhiét do trong phong, hdn hop
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phan tmg duoc chiét bang EtOAc (50 mL). Rua 16p hitu co thu duge bing nuwéc mudi, lam
kho qua natri sulfat khan, va ¢6 ddc dudi ap suét thip. Tinh ché phan du bing sic ky
silicagel st dung 30-50% EtOAc trong Hexan thu
duoc(S)-6-brom-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl)-1 ,4-dihydropyrazol
o[3',4"4,5]pyrolo[3,2-b]pyridin (0,95 g, 2,23mmol, 45%), LC-MS [M+H]" = 425.

Buéc 4:

(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (2,51 g, 6,50 mmol),
tetrakis(triphenylphosphin)palladi (0,54 g, 0,47 mmol), Cul (0,18 g, 0,95mmol) va TEA
(1,02 g, 9,26 mmol) vao dung dich
chira(S)-6-brom-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)mety1)-1 ,4-dihydropyrazol
o[3',4":4,5]pyrolo[3,2-b]pyridin (0,95 g, 2,23mmol) trong DMF (40 mL) dudi Na. Tao chan
khong hdn hop nay, nap lai N2 va quy trinh nay duoc 13p lai ba 1an. Khudy hdn hop phin
mg nay & 85 °C trong 3h va sau d6 duge lam mat dén nhiét do trong phong. Rét hdn hop
phan Gmg nay vao trong nudc va chiét bang EtOAc (100 mL). Rira pha hitu co bing nudc
mudi, 1am kho qua natri sulfat khan, va ¢ déc. Tinh ché phan du bing sdc ky silicagel sit
dung 0-5% MeOH trong DCM thu dugc
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (0,63g, 1,43mmol, hiéu suét
64%), LC-MS [M+H]" = 442.

Buéece 5:
(S)-3-brom-6-(1,4-dimety1—1H-1,2,3-triazol-5—yl)-1-mety1-4-(phenyl(tetrahydr0-2H-pyran
-4-yD)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

N-bromsucxinimit (0,62 g, 3,48mmol) dugc bd sung theo cdc mé nho vao dung dich
chira
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (0,63 g, 1,43mmol) trong THF
(20 mL) va nu6c (10 mL) & nhiét do trong phong trong 10 phut. Sau khi bd sung, khudy
phan tmg nay & nhiét do trong phong trong 2 h. Dumg phan tng nay bang NaHCOj3 bio hoa
va chiét bang EtOAc (100 mL). Rira 16p hitu co bing nudc mudi, 1am kho qua natri sulfat
khan, va ¢o ddc. Tinh ché phan du béng sic ky silicagel st dung 0-3% MeOH trong DCM
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thu duge hop chit mong doi
(S)-3-brom-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
-4-yD)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (0,71 g, 1,36mmol, 95%),
LC-MS [M-+H]" = 520.

Budce
6:(S)-1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-
yDmetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)ethan-1-on

Cho tributyl(1-etoxyvinyl)-stannan (1,08 g, 2,99mmol),
tetrakis(triphenylphosphin)palladi (0,27g, 0,23mmol), cesi florua (0,71g, 4,6 7mmol) vao
dung dich chtra
(S)-3-brom-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (0,71 g, 1,36mmol) trong
1,4-dioxan (20 mL) dudi Na. Tao chan khong hdn hop nay, nap lai N2 va quy trinh nay
dugc lap lai ba 14an. Hon hop thu dugc duoc hdi luu trong 20 gid. Sau d6 loai bé dung moi
dudi 4p suét giam thu duoc chit mau vang nhat.

Cho THF (10 mL) vao chét nay va sau d6 d¢én HC1 2N (2 mL) & nhiét do trong phong,
va khudy trong 2 gio. Sau d6 ding phén Gng nay bang NaHCOj3 bio hoa va chiét bang
EtOAc (100 mL). Rira pha hitu co bing nudc mudi, 1am khd qua natri sulfat khan, va co
ddc. Tinh ché phan du bang sic ky silicagel sit dung 0-5% MeOH trong DCM thu duge hop
chit mong doi
(S)-1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl
ymetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)ethan-1-on (390 mg,

0,8 1mmol, hiéu suit 60%), LC-MS [M+H]" = 484.

Budce
7:(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-
yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

MeMgBr (1M trong THF, 10,0 mL, 10,0mmol) dugc bd sung nho giot vao dung dich
chua
(S)-1-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)- 1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl
ymetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)ethan-1-on (390 mg,
0,81mmol) trong THF (30ml) & -30 °C trong 10 phut du6i Na. Sau khi bd sung, khudy phan

mg nay & nhiét do trong phong trong 2 gi¢. Dung phén ing nay bang NH4Cl bdo hoa, va
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chiét bang EtOAc (100 mL). Rira 16p hiru co bang nudc mudi, lam kho qua natri sulfat
khan, va c6 dgc. Tinh ché phan du bing sic ky silicagel stt dung 0-6% MeOH trong DCM
thu duge hop chit mong doi
(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl
Ymetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 6,
84mg, 0,17mmol, hi€u sudt 44%), LC-MS[M+H]" = 500.

'H NMR (400 MHz, DMSO-ds) ¢ 8,35 (d, /=1,2Hz, 1H), 7,94 (s, 1H), 7,71 (d,
J=7,6Hz, 2H), 7,26 (m, 3H), 6,46 (d, J=11,2Hz, 1H), 5,81 (s, 1H), 4,15 (s, 3H), 3,85 (s, 3H),
3,52 —3,39 (m, 2H), 3,29 — 3,19 (m, 2H), 2,17 (s, 3H), 2,00 (m, 1H), 1,71 (d,J=13,2Hz, 4H),
1,23 (s, 6H).

Vidu7

(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-py
ran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-0l (“Hop chit 7)

Budc 1: (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho diisopropyl azodicarboxylat (0,49¢g, 2,42mmol) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
1 bude 2, 409mg, 1.32mmol), (R)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol
(Chét dong phan dbi anh al tir vi du 2, 352mg,1,67mmol) va triphenylphosphan (0,52g,
1,98mol) trong THF kho (30 mL) & nhiét d9 trong phong dudi N2. Dung dich thu dugc
duoc hdi luu trong 2 gior dudi No. Sau khi 1am mét dén nhiét do trong phong, hon hgp phan
ung dugc chiét bing EtOAc (50 mL). Rita 16p hitu co thu dugc bing nude mudi, 1am kho
qua natri sulfat khan, va co dac dudi ap suét thap. Tinh ché phin du bing sic ky silicagel sir
dung 30-50% EtOAc trong Hexan thu dugc (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
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zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (442 mg, 0,88mmol, hiéu suit 67%),
LC-MS [M+H]" = 502.

Budc 2: (S)-Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (“Hop chét
7-27)

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (680mg, 1,76mmol),
tetrakis(triphenylphosphin)palladi (168 mg, 0,15 mmol), Cul (65 mg, 0,34 mmol) va TEA
(0,92 g, 8,35 mmol) vao dung dich chira (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4'":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (442 mg, 0,88mmol) trong DMF (30 mL)
du6i Na. Tao chan khong hdn hop nay, nap lai N2 va quy trinh nay duoc 1dp lai ba lan.
Khudy hdn hop phan tng nay & 85 °C trong 3 gid va sau d6 duge lam mat dén nhiét do
trong phong. Rét hon hop phan ing nay vao trong nudc va chiét bang EtOAc (50 mL). Rira
pha hitu co bang nuréc mubi, 1am kho qua natri sulfat khan, va ¢ d3c. Tinh ché phén du
bang sic ky silicagel str dung 0-5% MeOH trong DCM thu dugc (S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (Hop chét
7-2, 201 mg, 0,38mmol, hidu sudt 43%), LC-MS [M+H]" = 519.

Budce
3:(8)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran
-4-y)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong tu quy trinh dugec mo ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol,(S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (0,20g,
0,38mmol) dugc chuyén thanh
(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4
-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(Hop chét 7, 38mg, 0,073mmol, hiéu suét 19%), LC-MS[M+H]+ = 519.

"H NMR (600 MHz, DMSO-ds) & 8,50 (d, J= 4,6 Hz, 1H), 8,40 (d, /= 1,6 Hz, 1H),
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8,27 (d, J= 1,6 Hz, 1H), 7,71 (t, J=9,3 Hz, 1H), 7,45 (dt, J= 8,5, 4,3 Hz, 1H), 6,99 (d, J
= 10,9 Hz, 1H), 5,70 (s, 1H), 4,12 (s, 3H), 3,94 (s, 3H), 3,81 — 3,74 (m, 1H), 3,65 (dd, J =
11,3, 2,9 Hz, 1H), 3,26 (dd, J= 11,7, 9,9 Hz, 1H), 3,22 — 3,15 (m, 1H), 3,09 (t, /= 11,2
Hz, 1H), 2,21 (s, 3H), 1,70 (s, 3H), 1,59 (ddd, J = 25,2, 12,7, 4,6 Hz, 1H), 1,53 (s, 3H),
1,44 (d, J= 12,0 Hz, 1H), 1,41 — 1,32 (m, 1H), 0,52 (d, J= 12,5 Hz, 1H).
Vidu 8

2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol(“Hop
chét 8”)

Budc 1:Metyl
6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tu quy trinh dugc mo ta dé tdng hop metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tr vi du
1 buée 2, 200mg, 0,65mmol) va (3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol
(Chét trung gian 5, 184mg, 0,89mmol) dugc chuyén thanh metyl
6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat(210 mg, 0,42mmol, 65%), LC-MS
[M+H]" = 497.

Budc 2: Metyl
6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoxazol (210mg,
0,90mmol), Pd(dppf)Cl (112mg, 0,14mmol), va K3PO4 (428mg, 2,02mmol) vao dung
dich chtra metyl

6-brom-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
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yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat(210 mg, 0,42 mmol) trong THF (20
mL) va nuée (5 mL), dudi Na. Tao chan khong hdn hop nay, nap lai N2 va quy trinh nay
duoc lap lai ba lan. Hdn hop thu dugc duge gia nhiét dén hdi luu va khudy trong 5 gidr dudi
Nb. Sau khi 1am méat dén nhiét do trong phong, rét hdn hop phén (mg nay vao trong nudc va
chiét bing EtOAc (50 mL). Rira 16p hitu co bing nuée mudi, lam kho qua natri sulfat khan,
va cb dic du6i ap suét thap. Tinh ché phén du bang sic ky silicagel sir dung 30-50% EtOAc
trong Hexan thu dugc
6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (160mg,

0,3 1mmol, hiéu suit 73%), LC-MS [M+H]" = 515.

Budce
3:2-(6-(3,5-Dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran
-4-y)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong tu quy trinh dugc md ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, metyl
6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-yl)
metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (160mg,
0.31mmol) dugc chuyén thanh
2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((3-metylpyridin-2-yl)(tetrahydro-2H-pyran-4-
yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chit
8, 33mg, 0,064mmol, hi¢u suét 21%), LC-MS[M+H]" = 515.

'H NMR (400 MHz, DMSO-ds) 6 8,56 (d, J/=4,4Hz, 1H), 8,27 (s, 1H), 7,71 (s, 1H),
7,56 (d, J/=7,2Hz, 1H), 7,25 (m, 1H), 6,90 (d, J/~10,0Hz, 1H), 5,96 (s, 1H), 4,15 (s, 1H),
4,11 (d, J=6,0Hz, 3H), 3,80 (d, /=10,8Hz,1H), 3,69 (d, /~12,8Hz, 1H), 3,36 (s, 2H), 3,27 -
3,20 (m, 1H), 3,13 (m, 3H), 2,64 (t, J=1,6, 1,6Hz, 3H), 2,31 (t, J=1,6, 1,6Hz, 3H), 2,19 (s,

2H), 2,12 (s, 1H), 1,74 — 1,62 (m, 6H).
Vidu9

2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)mety
1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chét 9”)
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Budc 1:  Metyl
6-brom-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-dihydropyrazolo[3',4":4
,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh trong tu quy trinh dugc md ta dé tbng hop metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
1 buée 2, 200mg, 0.65mmol) va (tetrahydro-2H-pyran-4-yl)(o-tolyl)metanol (Chét trung
gian 9, 191mg, 0,93mmol) dugc chuyén thanh metyl
6-brom-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-dihydropyrazolo[3',4":4
,5]pyrolo[3,2-b]pyridin-3-carboxylat (280 mg, 0,56mmol, 86%), LC-MS [M+H]" = 497.

Budce 2: Metyl
6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-di
hydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoxazol (210mg,
0,90mmol), Pd(dppf)Cl2 (102mg, 0,12mmol), va K3PO4 (389mg, 1,83mmol) vao dung
dich chira metyl
6-brom-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-dihydropyrazolo[3',4":4
,5]pyrolo[3,2-b]pyridin-3-carboxylat (280 mg, 0,56mmol) trong THF (20 mL) va nude (5
mL) dudi Na. Tao chan khong hdn hop nay, nap lai N2 va quy trinh nay duoc 13p lai ba lan.
Hon hop thu dugce dugc gia nhiét dén hdi luu va khudy trong 5 gid dudi Na. Sau khi [am
mat dén nhiét d6 trong phong, rét hdn hgp phan tng ndy vao trong nudc va chiét bang
EtOAc (100 mL). Rira 16p hitu co bing nude mudi, 1am kho qua natri sulfat khan, va cd dic
duéi ap suét thap. Tinh ché phan du bang sic ky silicagel stt dung 0-5% MeOH trong DCM
thu dugc metyl
6-(3,5-dimetylisoxazol-4-y1)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-di
hydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (218mg, 0,42mmol, hiéu suét

75%), LC-MS [M+H]* = 514.
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Buéce 3:
2-(6-(3,5-dimetylisoxazol-4-yl)- 1 -metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)- 1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong tu quy trinh dwgc md ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, metyl
6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((tetrahy dro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4-di
hydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (218mg, 0,42mmol) dugc
chuyén thanh
2-(6-(3,5-dimetylisoxazol-4-yl)-1-metyl-4-((tetrahydro-2H-pyran-4-yl)(o-tolyl)metyl)-1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 9, 59mg,
0,11mmol, hiéu sut 26%), LC-MS[M+H]* = 514.

'H NMR (400 MHz, DMSO-dp) 6 8,24 (d, /=1,6Hz, 1H), 7,98 (d, J/=7,6Hz, 1H), 7,48
(s, 1H), 7,32 (t, J=7,2, 7,6Hz, 1H), 7,18 (t, J<7.6, 7,2Hz, 1H), 7,10 (d, J=15,2Hz, 1H), 6,79
(d, J/=10,8Hz, 1H), 5,92 (s, 1H), 4,15 (s, 3H), 3,83 (d, J/~11,6Hz, 1H), 3,72 (d, /~10,8Hz
1H), 3,45 (t, J=11,6Hz, 10,8Hz, 1H), 3,17 (t, /~11,2, 11,6Hz, 2H), 2,23 (s, 3H), 2,04 (d,
J=2,8Hz, 6H), 1,89 — 1,72 (m, 2H), 1,69 (d, /~9,2Hz,6H), 1,51 — 1,31 (m, 2H).

Vidu 10

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl

)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chat 10”)

Budc 11 Metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5 ]pyrol
0[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tw quy trinh dugc mo ta dé tdng hop metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
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6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
1 budce 2, 200mg, 0,65mmol) va 4,4 ,4-triflo-1-(oxazol-4-yl)butan-1-ol (Chét trung gian 10,
280mg, 1,43mmol) dugc chuyén thanh metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4-dihydropyrazolo[3',4':4,5 ]pyrol
0[3,2-b]pyridin-3-carboxylat (277 mg, 0,57mmol, 87%), LC-MS [M+H]" = 486.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4-di
hydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tu quy trinh dugc mo ta dé tdng hop metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)- 1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat,metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4-dihydropyrazolo[3',4":4,5 ]pyrol
o0[3,2-b]pyridin-3-carboxylat (277mg, 0,57mmol) va
1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (485mg, 1,26 mmol) dugc chuyén thanh
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4.4,4-triflo-1-(oxazol-4-y)butyl)-1,4-di
hydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat ( 211mg, 0,42mmol, hi¢u suét
73%), LC-MS [M+H]" = 442.

Budce
3:2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yD)buty])-1,
4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh teong tu quy trinh dugc md ta dé tong hop
2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)mety1)-1
-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol,metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4-di
hydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (211mg, 0,42mmol) dugc
chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(oxazol-4-yl)butyl)-1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 10, 94mg,
0,19mmol, hiéu suit 45%), LC-MS[M+H]* = 503.

'H NMR (400 MHz, DMSO-ds) 6 8,38 (d, J=42,4Hz, 2H), 7,98 (s, 1H), 6,72 (s, 1H),
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5,74 (s, 1H), 4,16 (s, 2H), 3,89 (s, 2H), 3,31 (s, 6H), 2,74 (s, 1H), 2,26 (s, 3H), 1,65 (s, 6H),
Vidu 11

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-
yl)butyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chat
1 13?)
|

N N L
NN N
HO N N
N

F1C S
=

Budc 1:  Metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4':4,
5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh trong ty quy trinh dugc mo ta dé téng hop metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
6 budc 2, 200mg, 0,65mmol) va 4,4,4-triflo-1-(3-metylpyridin-2-yl)butan-1-ol (Chét trung
gian 11, 202 mg, 1,48mmol) va triphenylphosphan (387mg, 1,48mmol) dugc chuyén thanh
metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (257 mg, 0,50mmol, 77%), LC-MS [M+H]* = 510.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-y)butyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tu quy trinh dugc mo ta dé tdng hop metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-phenylbutyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat, metyl
6-brom-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)butyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (257 mg, 0,50 mmol) va
1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (788 mg, 2,04 mmol) dugc chuyén thanh
metyl

6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)butyl
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)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat ( 200 mg, 0,38 mmol,
hiéu suit 76%), LC-MS [M+H]* = 527.

Budce
3:2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yI)
butyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong ty quy trinh dugc md ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)butyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat ( 200mg, 0,38mmol)
duoc chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(4,4,4-triflo-1-(3-metylpyridin-2-yl)b
utyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 11,
89mg, 0,17mmol, hiéu suét 45%), LC-MS[M+H]" = 527.

'H NMR (400 MHz, DMSO-ds) d 8,53 (d, J/=4,2Hz, 1H), 8,27 (s, 1H), 7,69 (s, 1H),
7,56 (d, J=7,6Hz, 1H), 7,25(m, 1H), 6,95 (d, /=9,8Hz, 1H), 5,93 (s, 1H), 4,13 (s, 3H), 3,21

(s, 6H), 2,86 (s, 2H) 2,72 (s, 2H), 2,23 (s, 3H), 1,62 (d, J=9,4Hz, 6H).
Vidu 12

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahy dr
0-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-0l (“Hop chét 127)

Buéc 1:  (2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metanol
4-bromoxan (2,24 g, 13,6 mmol) dugc bd sung nhd giot vao huyén phu duoc khudy
magié (683 mg, 29,1 mmol) va mot tinh thé iot trong THF (25 mL) & nhiét o moi truong.
Hon hop phan tng nay dugc khudy trong 1h truéc khi duge lam mat trong bé nudc da. Bb
sung nhd giot 2-metyloxazol-4-carbaldehyt (1,00 g, 9,00 mmol). Hon hop phén tmg nay
sau d6 duoc khudy qua dém. Hon hop phan Gng ndy dugc dung bang dung dich ammoni
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clorua bdo hoa (40 mL) va pha lodng bang etyl axetat (100 mL). San phim nay dugc chiét
trong pha hitu co truge khi tach cac 16p. Lép chira nude duge chiét bing phan thit hai etyl
axetat (50 mL), va cac chit hitu co gom duge dugce lam kho qua natri sulfat. Loai bo chét
bay hoi du6i ap suit thip. Nguyén liéu phan tmg thd duoc tinh ché trén cot silicagel thu
dugc (2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metanol (330 mg, 1,67 mmol, hi€u
sult 19%) , LC-MS [M+H]" = 198.

Buédc 2:  Metyl
6-brom- 1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropy
razolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho DIAD (289 mg, 1,43mmol) vao dung dich chtra metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (200 mg,
0,65mmol), (2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét trung gian 12,
195 mg, 0,99mmol) va triphenylphosphan (384 mg, 1,33mmol) trong THF khd (20 mL) &
0 °C duéi N». Sau khi bd sung, phan timg nay dugc gia nhiét dén 28°C trong 16 gid. R6t hon
hop phan Gng nay vao trong nudc, va chiét bang EtOAc (100 mL). Rira pha hitu co bang
nuée mudi, 1lam khé qua natri sulfat khan, va c¢o dic duéi ap suét thap. Tinh ché phan du
bang sic ky silicagel sit dung 0~50% EtOAc trong Hexan thu dugc metyl
6-brom- 1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropy
razolo[3',4'":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (404 mg, chét thd), LC-MS[M+H]" =
489.

Budc 3: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-1,4-dihydropyrazolo[3',4"4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 1-metyl-4-(metyl)-5-(tributylstannyl)-1H-1,2,3-triazol (498mg, 1,29mmol),
tetrakis(triphenylphosphin)palladi (92mg, 0,08mmol), Cul (29mg, 0,15mmol) va TEA
(203mg, 1,842mmol) vao dung dich chira metyl
6-brom-1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropy
razolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (300mg, 0,6 14mmol) trong DMF
(10mL). Loai bé khi hdn hgp phén tmg nay va thdi nito trong ba 14n va khudy & 110 °C
trong 16 gio. Hon hop duge lam mat dén nhiét do trong phong, pha lodng bang nudce
(50mL) va chiét bang EtOAc (3 1Anx50mL). Rira 16p hitu co gom dugce bing nuée mudi,

lam kho qua natri sulfat khan, loc va c6 dic dich loc dudi ap suét thip. Phan du dugc tinh
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ché bang TLC didu ché véi 5% MeOH trong DCM thu dugc metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3 ,2-b]pyridin-3-carboxylat (85mg,
hiéu suét 27%), LC-MS [M+H]" = 505.

Budce
4:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahy dro-2
H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -yl)propan-2-ol

Theo quy trinh twong tu quy trinh dugc mo ta dé téng hop
2-(6—(3,5-dimetylisoxazol-4-yl)-4-((3-ﬂopyridin—2-yl)(tetrahydro-ZH-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-pyr
an-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (85 mg,
0.17 mmol) dugc chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((2-metyloxazol-4-yl)(tetrahydro-2H-
pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -yl)propan-2-ol
(Hop chét 12, 15mg, higu suat 18%), LC-MS [M+H"] = 505.

IH NMR (400 MHz, DMSO-ds) 6 8,42 (d,J = 3,2 Hz, 2H), 8,09 (s, 1H), 6,36 (d, J =
11,2 Hz, 1H), 5,67 (s, 1H), 4,14 (s, 3H), 4,02 (s, 3H), 3,82 (d, ] = 8,1 Hz, 1H), 3,66 (d, J =
8,5 Hz, 1H), 3,17 — 3,04 (m, 1H), 2,97 (d, J = 11,2 Hz, 1H), 2,33 (s, 3H), 2,31 (s, 3H), 1,70
(s, 3H), 1,66 (s, 3H), 1,61 (s, 1H), 1,40 (dd, J = 12,3, 3,8 Hz, 1H), 1,26 (dd, J=15,1, 6,4 Hz,
1H), 1,10 (s, 1H), 0,66 (d, J = 12,5 Hz, 1H).
Vidu 13

(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5 ]pyrolo[3,2-b]pyridin-3 -yl)propan-2-ol
(“Hop chét 13”)

Buéc 1: Metyl 1-(2-trimetylsilyletoxymetyl)pyrazol-3-carboxylat
Cho NaH (8,20 g, 342 mmol) vao dung dich chtra metyl 1H-pyrazol-3-carboxylat
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(20,1 g, 159 mmol) trong THF (400 mL) trong binh déy tron ba ¢ & nhiét do trong
phong. Hon hop thu dugc dugc khudy trong 10 phut duéi khi No. Hon hop phan ng nay
duoc 1am lanh dén 0 °C trong bé nude da va sau d6 bd sung nho giot SEMCI (29,1 g, 175
mmol) duéi khi Na. Sau d6 hdn hgp phén tmg ndy dugc lam 4m tir tir dén nhiét do trong
phong va tiép tuc khudy trong 2 gid. Dirng phan ing nay bang dung dich NH4CI bdo hoa
v chiét bing EtOAc (100 mL). Sau khi téch, rira pha hiru co bing nuéc mudi, 1am kho
qua natri sulfat khan, va c6 déc. Tinh ché phin du bing séc ky silicagel str dung 0~10%
EtOAc trong Hexan thu duge metyl 1-(2-trimetylsilyletoxymetyl)pyrazol-3-carboxylat
(29,3 g, 114 mmol, hiéu sut 71,7%). LC/MS [M+H]" = 257.

Budc 2:  Axit [S-metoxycarbonyl-2-(2-trimetylsilyletoxymetyl)pyrazol-3-yl]boronic
Cho Dtbpy (113,51 mmol) va (1,5-cyclooctadien)-(metoxy)iridi(T)dime (2,71 g,
4,07mmol) vao dung dich chita metyl 1-(2-trimetylsilyletoxymetyl)pyrazol-3-carboxylat,
(29,10 g, 113,51 mmol) trong THF (10mL) trong binh ddy tron ba cd & nhiét do trong
phong, tao chan khong hdn hop nay va nap lai N», va trinh tw nay dugc 1dp lai ba 1an, hén
hop thu duoc duge bd sung HBin (38,10 g, 289,32mmol). Sau d6 lam 4m tir tir hdn hop
phan Ung nay duoc dén 55°C va tiép tuc khudy trong 1 gid, sau d6 dimg bang nude
(80mL). Hon hop thu dugc duge c6 dic dudi dp sudt thdp thu dugc axit
[5-metoxycarbonyl-2-(2-trimetylsilyletoxymetyl)pyrazol-3-yl]boronic (33,6 g, hi€u suit
98,6%) 1a chat mau den, ma dugc st dung truc tiép trong budc tiép theo khong can tinh
ché tiép. LC/MS [M+H]+= 301.

Budc 3 : Metyl
5-(5-brom-3-nitro-2-pyridyl)-1-(2-trimetylsilyletoxymetyl)pyrazol-3-carboxylat

Cho vao binh tron ba ¢d axit [5-metoxycarbonyl-2-(2-trimetylsilyletoxy
metyl)pyrazol-3-yl]boronic (37,51 g, 124,92 mmol), 2,5-dibrom-3-nitro-pyridin (38,7g,
137mmol), Pd(dppf)Clz, (4,63 g, 6,24 mmol), K3PO4 (57,5 g, 216 mmol) va THF (400
mL) dudi Na. Théi vao hdn hop nay dong khi N trong 3 phit, duge gin véi thiét b
ngung tu, sau do6 lam 4m dén 38°C va khudy trong 3 gid dudi khi N2. Lam lanh hdn hop
phan Umng nay dén nhiét do trong phong, rét vao trong nuéc (300mL) va chiét bing
EtOAc (3 l4n x 200mL). Rira cdc pha hiru co gom dugc bing nudc mudi, lam khd qua

natri sulfat khan, va co dic trén thiét bi lam bay hoi quay. Tinh ché phan du thu dugc

101



43624 102/139

bing sic ky silicagel rira giai bang 0-40% EtOAC trong Hexan thu dugc metyl
5-(5-brom-3-nitro-2-pyridyl)-1-(2-trimetylsilyletoxymetyl)pyrazol-3-carboxylat (17,5 g,
hiéu sudt 30,6%). LC/MS [M+H]+ = 458.

Budc 4:Metyl
6-brom-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyri
din-3-carboxylat

Cho vao binh day tron ba cd metyl 5-(5-brom-3-nitro-2-pyridyl)-1-(2-trimetyl
silyletoxymetyl)pyrazol-3-carboxylat (15,0 g, 32,8 mmol), Trietyl phosphit (10,5 g, 63,4
mmol) va 1,2-Diclobenzen(160 mL) dudi No. Thdi vao hdn hop nay dong khi N trong 3
phut, duoc gén véi thiét bi ngung tu, sau d6 lam 4m dén 140°C va khudy trong 2 h dudi
khi N. Lam lanh hdn hop phéan (mg nay dén nhiét do trong phong, sau do rot vao trong
nude (200mL) va chiét bing EtOAc (3 1an x150mL). Rira cac pha hitu co gom duoc bang
nude mudi, 1am kho qua natri sulfat khan, va c6 dac dudi ap suét thap. Tinh ché phén du
thu duoc bang sic ky silica gel rira giai bang 0-10% EtOAc trong Hexan thu dugc metyl
6-brom-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo[3,2-b]pyri

din-3-carboxylat (3,40 g, hi€u suét 24,3%). LC/MS [M+H]+ = 426.
Buéc 5:(S)-Metyl

6-brom-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)mety1)- 1-((2-(trimetylsilyl)etoxy
Ymetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho vao binh day tron ba cd metyl
6-brom-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo[3,2-b]pyri
din-3-carboxylat (2,01g, 4,73 mmol), (R)-(3-flo-2-pyridyl)-tetrahydropyran-4-yl-metanol
(Chét ddng phan dbi anh al, 1,40g, 6,63 mmol),2-(diphenylphosphanyl)pyridin (3,47 g,
13,19 mmol) va THF (30 mL) dudi No, Thdi vao hdn hop nay dong khi N» trong 3 phut,
sau d6 bd sung nhé giot DTAD (3,04 g, 13,19 mmol) duéi khi Na. Sau d6 lam am tir tir
hdn hop phan Gng nay duge dén 32°C va tiép tuc khudy trong 2 gid. Lam lanh hdn hop
phan Ung nay dén nhiét do trong phong, rét vao trong 4N HCl (30mL) va chiét bang
EtOAC (2 14n x60mL). Rira cac pha hitu co gom dugc bang nudc mudi, 1am kho qua
natri sulfat khan, va cd dac du6i ap suét thap. Tinh ché phin du thu duge bing sic ky
silicagel rira giai bing 0-20% EtOAc trong Hexan thu dugc (S)-metyl

6-brom-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-((2-(trimetylsilyl)etoxy
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ymetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (3,02 g, hi¢u
sut 74%). LC/MS [M+H]+ = 619.

Buéc 6:(S)-Metyl 6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetra
hydro-2H-pyran-4-yl)metyl)-1-((2-(trimetylsilyl)etoxy)metyl)-1 ,4-dihydropyrazolo[3',4":
4,5]pyrolo[3,2-b]pyridin-3-carboxylat
Cho vao binh ba c¢b 1,4-dimetyltriazol (312 mg, 3,21 mmol), (S)-Metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)mety1)-1-((2-(trimetylsilyl)etoxy
Ymetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat ~ (1,51g, 2,38
mmol), Bis(triphenylphosphin) palladi(Il) clorua (167 mg, 238umol), tetrametylamoni
axetat (634 mg, 4,76 mmol) va DMF (15 mL) dudi No. Thdi vao hdn hop niy dong khi
N trong 3 phut, dugc gfn vai thiét bi ngung ty, sau d6 1am 4m dén 110°C va khudy trong
16 h dudi khi Na. Lam lanh hon hop phan (mg nay dén nhiét do trong phong, rot vao
trong nudc (30mL) va chiét bing EtOAC (3 14n x 20mL). Rira c4c pha hitu co gom duge
bang nudc mudi, lam khod qua natri sulfat khan, va c6 dic dudi dp sut thip. Tinh ché
phan du thu duge bang sic ky silicagel rtra giai bang 0-75% EtOAc trong Hexan thu
duogc (S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3 ,2-b]pyridin-
3-carboxylat (700 mg, hiéu sudt 48%) la chdt mau nau. LC/MS [M+H]+ = 635.

Budc 7: (S)-Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat
Cho vao lo (S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3 ,2-b]pyridin-
3-carboxylat (98 mg, 154 pumol), 0,8mL HCI (12N) va 0,8mL EtOH. Lam 4m hdn hop
nay dén 75°C va khudy trong 5 gi®. Lam lanh hdn hop phan tmg nay dén nhiét do trong
phong va c6 ddc dudi ap suét thip. Tinh ché phan du thu dugc bang sic ky 16p mong v&i
5% MeOH trong DCM 1a dung mdi phat trién thu duge (S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)me

tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (62 mg, hiéu suét
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80%). LC/MS [M+H]" = 505.

Bude 8:
(S)-2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-
4-yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Cho vao lo
(S)-metyl6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyra
n-4-yD)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (62 mg,
0,123mmol), 1am lanh hdn hgp phén (mg nay dén 0°C trong bé nudc da, sau d6 bd sung
nhd giot ImL MeMgBr trong Et2O (3M) duéi khi N». Sau d6 hdn hgp phén ung nay dugc
lam 4m tir tir dén nhiét do trong phong va tiép tuc khudy trong 1 gid. Ding phan Gng nay
bang NH4Cl bdo hoa. C6 dic hdn hop phan ung nay dudi ap suét thip. Tinh ché phan du
thu dugc bang sic ky 16p mong véi 5% MeOH trong DCM 1a dung moi phét trién thu
duoc
(S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4
-yDmetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét
13, 34 mg, hiéu suét 54,8%). LC/MS [M+H]+ = 505.

1H NMR (400 MHz, MeOD) & 8,50 (s, 1H), 8,49 (s, 1H), 8,35 (s, 1H), 7,56 (t, ] =9,1 Hz,
1H), 7,40 (dt, T = 8,4, 4,3 Hz, 1H), 7,15 (d, J = 10,1 Hz, 1H), 4,02 (s, 3H), 3,91 (d, J =
11,2 Hz, 1H), 3,79 (d, J = 8,1 Hz, 1H), 3,45 (d, J = 22,8 Hz, 1H), 3,25 (d, J = 12,5 Hz,
2H), 3,13 (s, 1H), 2,32 (s, 3H), 1,82 (d, J = 17,7 Hz, 3H), 1,76 (dd, ] = 12,9, 4,1 Hz, 1H),

1,70 (s, 3H), 1,60 (s, 2H), 0,71 (d, J = 11,0 Hz, 1H).
Vidu 14
(S)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-m
etyl-4-(metyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo[3,2-b]pyrid
in-3-yl)propan-2-ol (“Hop chét 14”)
co:

Budc 1:(S)-Metyl
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4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)-1H-1,2,
3-triazol-5-y1)-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-
b]pyridin-3-carboxylat

Cho binh ddy tron ba ¢d 1-metyl-4-(metyl-d3)-1H-1,2,3-triazol (622 mg, 6,22
mmol), (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-((2-(trimetylsilyl)etoxy
Ymetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du 13
budce 35, 1,42g,2,24 mmol), Bis(triphenylphosphin) palladi(II) clorua (345 mg, 492pmol),
tetrametylamoni axetat (820 mg, 6,16 mmol) va DMF (15 mL) duéi Na. Théi vao hén
hop nay dong khi N> trong 3 phut, dugc gén vai thiét bi ngung tu, sau d6 lam 4m dén 110
°C va khudy trong 16 gid dudi khi N2, Hon hop phan Gng ndy duoc lam mat dén nhiét do
trong phong, rét vao trong nuée (30mL) va chiét bing EtOAc (3 14n x 20mL). Rira cic
pha hitu co gom dugc bing nude mudi, 1am kho qua natri sulfat khan, va ¢ dic dudi ap
suét thip. Tinh ché phan du thu dugc bing sic ky silicagel rtra gidi bang 0-75% EtOAc
trong Hexan thu dugc (S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)-1H-1,2,
3-triazol-5-y1)-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo[3,2-
b]pyridin-3-carboxylat (750 mg, hiéu suit 54%), LC-MS [M+H]* = 638.

Budc 2:(S)-Metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)-1H-1,2,
3-triazol-5-yl1)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho vao 1o (S)-metyl
4-((3-flopyridin-2-y1)(tetrahy dro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)-1H-1,2,
3-triazol-5-y1)-1-((2-(trimetylsilyl)etoxy)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-
b]pyridin-3-carboxylat(750 mg, 1,18 mol), 7 mL HCI (12N) va 7 mL EtOH. Lam 4m hén
hop nay dén 75°C va khudy trong 5 gid. Lam lanh hdn hop phén (mg nay dén nhiét 4o
trong phong va co diac dudi ap suét thap. Tinh ché phan du thu dugc bang Prep-TLC bing
5% MeOH trong DCM la dung moi phat trién thu duogc (S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)-1H-1,2,
3-triazol-5-yl1)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (450 mg,
hiéu suit 75%), LC-MS [M+H]* = 508.

Budc 3: (S)-Metyl
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4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-metyl-4-(metyl
-d3)-1H-1,2,3-triazol-5-yl1)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxyl
at

Cho Cs2CO3(1,16 g, 3,56 mmol) vao dung dich chira
(S)-metyl4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-6-(1-metyl-4-(metyl-d3)
-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(601 mg, 1,18 mmol) trong DMF (6 mL) trong lo & nhiét do trong phong, sau do bd sung
nhd giot CD3I (215mg, 1,48 mmol) du6i moi truong Na. Sau d6 1am 4m tlr tir hdn hop
phan tng nay dén 60°C va tiép tuc khudy trong 2 gid. Ding phén Gng nay bang 10 mL
HCI (IN) va chiét bing EtOAc (10 mL). Sau khi tach, rira pha hifu co bang nuéc mubi,
1am kho qua natri sulfat khan, va cd dic. Tinh ché phan du bang Prep-TLC st dung 10%
MeOH trong DCM la dung moi phat trién thu duge (S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-metyl-4-(metyl
-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxyl
at (150 mg, hiéu suét 24%). LC/MS [M+H]" = 525.

Budc 4:
(S)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-metyl-4
-(metyl-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-y
l)propan-2-ol

Cho vao 1o (S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-metyl-4-(metyl
-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxyl
at (148 mg, 0,282mmol) va THF (10ml), lam lanh hdn hop phan tng nay dén 0°C trong
bé nudc da, sau d6 bd sung nhé giot 1,5 mL MeMgBr (3M trong THF, 4,5 mmol) duéi
moi trrong Na. Sau d6 hdn hgp phan tng ndy dugc lam 4m tir tir #én nhiét 4o trong
phong va tiép tuc khudy trong 1 gid. Ding phan tng nay bang dung dich NH4Cl bdo hoa.
C6 dic hdn hop phan tmg nay dudi ap suét thap. Tinh ché phan du thu dugc bang sic ky
nhanh pha ngugc thu duoc
(S)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-(metyl-d3)-6-(1-metyl-4
-(metyl-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y
Dpropan-2-ol (Hop chét 14, 93 mg, hiéu sudt 63%). LC/MS [M+H]" = 525.

'H NMR (400 MHz, DMSO-ds) 6 8,52 (d, J = 4,6 Hz, 1H), 8,41 (d, J = 1,7 Hz, 1H),
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8,29 (d, J = 1,6 Hz, 1H), 7,78 — 7,66 (m, 1H), 7,47 (dt, ] = 8,5, 4,3 Hz, 1H), 7,01 (d, J =
10,8 Hz, 1H), 5,69 (s, 1H), 3,96 (s, 3H), 3,80 (d, J = 9,6 Hz, 1H), 3,67 (dd, J= 11,0, 2,5
Hz, 1H), 3,33 — 3,24 (m, 1H), 3,20 (d, J = 11,1 Hz, 1H), 3,12 (t, ] = 11,3 Hz, 1H), 1,73 (s,
3H), 1,68 — 1,59 (m, 1H), 1,56 (s, 3H), 1,47 (d, T = 12,5 Hz, 1H), 1,43 — 1,34 (m, 1H),
0,55 (d, ] = 12,5 Hz, 1H).
Vidu 15

6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1-trimetyl-4-(phenyl(tetrahydro-2H-pyra
n-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit (“Hop
chdt 157) |

Budc 1:Metyl
6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho DIAD (600 mg, 2,97 mmol) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tr vi
du 1 buée 2, 1,00g, 3,23mmol) , phenyl(tetrahydro-2H-pyran-4-yl)metanol (933mg,
4,85mmol) va Triphenyl phosphin (1,29g, 6,82 mmol) trong THF kho (60 mL) & nhi€t d6
trong phong dudi N». HE théng phan tng nay duoc khudy trong 3 gio. R6t hdn hgp phan
rng nay vao trong nudc va chiét bang EtOAc (400 mL). Rira pha hitu co bing nudc mudi,
lam kho qua natri sulfat khan, va c6 ddc dudi ap suét thap. Tinh ché phan du bang sic ky
silicagel st dung 5-30% EtOAc trong Hexan thu dugc metyl
6-brom-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (1,31g, hi¢u suét 83%). LC/MS [M+H]* = 483,485.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tw quy trinh dugc mo ta trong budc 4 dé téng hop vi du 6,
metyl
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6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (1,95 g, 4,04mmol) va
1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (2,81 g, 7,27 mmol) dugce chuyén thanh
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
}-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (1,29 g, 2,59 mmol,
hiéu sult 64%), LC-MS [M+H]* = 500.

Budc 3: axit
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylic

Cho LiOH (74 mg, 3,09 mmol) vao dung dich chira metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
}-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (148 mg, 0,30 mmol)
trong metanol (5 mL) va H2O (2 mL). Hén hop phan tng nay dugc khudy & nhiét 46 moi
trudng trong 16 gid. Hon hop nay dugc rét vao trong nuée (10 mL), duge diéu chinh
pH=7 bing dung dich HC1 4N va chiét bing EtOAc (2 1anx50 mL). Rira céc 16p hiru co
gom duogc béng nude mubi, lam khoé qua natri sulfat khan, loc va c6 ddc dich loc nay dudi
ap sudt thip thu dugc chit tho axit
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylic (143 mg, chét thd),
LC-MS [M+H]*= 486.

Budce
4:6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)met
yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbonyl clorua

Cho SOCI; (2 mL) vao dung dich chira chét thd axit
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylic (143 mg, 0,30 mmol)
trong DCM (5 mL). Hon hop phan ting nay dugc khudy & nhiét @6 moi trudng trong 4 h.
HBn hop nay dugc ¢b dic duéi ap sudt thép thu dugc chat thd
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1 -metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbonyl clorua (163 mg, chét
tho).
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Budéc 5:
6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1-trimetyl-4-(phenyl(tetrahydro-2H-pyran-4-y
Dmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit

Cho vao dung dich chtra chit tho
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbonyl clorua (54 mg, 0,10
mmol) trong THF (3 mL), dimetylamin (126 mg, 2,53 mmol) va sau d6 khudy ¢ nhiét
do moi truong trong 1 gidr. Hon hop nay duge cb dac dudi chan khong va tinh ché phan
du bang Prep-HPLC thu duge
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N,N, 1 -trimetyl-4-(phenyl(tetrahydro-2H-pyran-4-yl
Ymetyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxamit (Hop chét 15,
15 mg, hiéu sut 29% trong ba bugc), LC-MS [M+H]"= 513.

'H NMR (400 MHz, DMSO-ds) & 8,46 (s, 1H), 8,33 (s, 1H), 7,66 (s, 1H), 7,65 (s,
1H),7,31-7,28 (m, 2H), 7,24-7,20 (m, 1H), 5,92 (d, /~10,8 Hz, 1H), 4,25 (s, 3H), 3,96 (s,
3H), 3,86-3,78 (m, 2H), 3,37-3,20 (m, 3H), 3,14 (s, 6H), 2,25 (s, 3H), 1,51-1,48 (m, 1H),
1,41-1,18 (m, 3H).

Vidu 16
6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-y1)
metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxamit (“Hop chit 16”)

N N |
N\ ) 7\ N.
H,oN N \ r’\i

Budéec 1:
6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxamit

Cho dung dich chira chét thd
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carbonyl clorua (tir vi du 15 budce
4, 52 mg, 0,10 mmol) trong THF (3 mL) vao dung dich chira amoniac (25% trong
1,4-dioxan, 5 mL) . Khudy hdn hop nay & nhiét do moi truong trong 1 gio. Hdn hop duoge

109



43624 110/139

cb dic duési chan khong va tinh ché phin du bing Prep-HPLC thu dugc
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4'":4,5]pyrolo[3,2-b]pyridin-3-carboxamit (16 mg , hi¢u suét
33%), LC-MS [M+H]"= 485.

'THNMR (400 MHz, DMSO-ds) & 8,44 (s, 1H), 8,19 (s, 1H), 7,80 (s, 1H), 7,67 (d,J =
7,6 Hz, 2H), 7,53 (s, 1H), 7,31 (t, J= 7,6 Hz, 2H), 7,22-7,20 (m, 1H), 6,92 (d, /~11,2 Hz,
1H), 4,28 (s, 3H), 3,91 (s, 3H), 3,86 (d, J= 11,2 Hz, 1H), 3,75 (d, /= 10,8 Hz, 1H),
3,46-3,38 (m, 2H), 3,29-3,22 (m, 1H), 2,22 (s, 3H), 1,69 (d, J= 12,4 Hz, 1H), 1,40-1,23
(m, 2H), 1,03 (d, J= 12,4 Hz, 1H).

Vidu 17

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahydro-2H-pyran-4
-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxamit (“Hop chét
177)

Buée 1:
6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)
metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxamit

Cho dung dich chira metylamin trong THF (3M, 3mL) vao dung dich chira chét thd
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carbonyl clorua (tr vi du 15 bude
4,55 mg, 0,10 mmol) trong THF (3 mL). Khudy hdn hop niy & nhiét 4o moi truong
trong 1 gid. Hon hop dugc ¢d dic dudi chan khong va tinh ché phén du bang Prep-HPLC
thu dugce 12 mg
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-N, 1-dimetyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit (Hop chét 17, 11
mg, hiéu suit 24% trong ba buéc), LC-MS [M+H]"= 499.

'THNMR (400 MHz, DMSO-ds) & 8,44-8,41 (m, 2H), 8,21 (d, J= 1,2 Hz, 1H), 7,67
(d,J=7,2 Hz, 2H), 7,31 (t,J=7,6 Hz, 2H), 7,22 (d, J= 7,6 Hz, 1H), 6,92 (d, /=11,2 Hz,
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1H), 4,28 (s, 3H), 3,91 (s, 3H), 3,86 (d, J= 11,2 Hz, 1H), 3,75 (d, J= 10,8 Hz, 1H),
3,46-3,38 (m, J= 8,2 Hz, 2H), 3,29-3,22 (m, 1H), 2,89 (d, J = 4,8 Hz, 3H), 2,22 (s, 3H),
1,69 (d, J= 12,4 Hz, 1H), 1,40-1,23 (m, 2H), 1,03 (d, /= 12,8 Hz, 1H).
Vidu 18
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-
yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-amin (“Hop
chét 18”)

Budce
1:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)
metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh trong tu quy trinh duge mo ta trong budce 5 dé tobng hop vidu 1,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tlr vi du 15 budce 2,
125 mg, 0,250 mmol) dugc chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)me
tyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (94 mg, hi¢u
suét 75%), LC-MS [M+H]"= 499.

Budce 2:
3-(2-Azidopropan-2-y1)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahyd
ro-2H-pyran-4-yl)mety1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

Cho TMSN3 (62 mg, 0,54 mmol) vao dung dich chtra
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)me
tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (94 mg, 0,19
mmol) trong DCM (3 mL) & 0°C duéi No. Khudy hén hop nay & 0°C trong 10 phat va bd
sung BF3.0Et; (118 mg, 0,83 mmol). Khudy hdn hop nay & nhiét d6 moi truong trong 2
ngay. Hon hop dugc bd sung vao dung dich bao hoa NaHCO;3 (5 mL) va chiét bang
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EtOAc (3 lan x 20 mL). Cac 1ép hitu co gom duoc duge 1am khd qua NaaSOq va cb dic
dudi chan khong quay thu duoc
3-(2-Azidopropan-2-y1)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahyd
ro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (110 mg,
chét tho).

Budce 3:
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-amin

Cho Pd/C u6t (20 mg, 18% trong lwgng) vao dung dich chira chét tho
3-(2-azidopropan-2-y1)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahyd
ro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (110 mg,
0,19 mmol) trong metanol (3 mL). Tao chan khong hdn hgp nay, nap lai Ha, va trinh ty
nay duge lap lai ba 1an. Hdn hop thu duge duge khudy & nhiét o moi trudng trong 3 gio.
Hon hop dugc loc va ¢6 dic dich loc nay duéi chan khong. Tinh ché phén du biang
Prep-HPLC thu duoc
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-amin (Hop chét
18, 20 mg, hiéu suét 21% cho hai buéc), LC-MS [M+H]"= 499.

'THNMR (400 MHz, DMSO-ds) 8 9,08-8.,48 (br, /~10,2 Hz,2H), 8,39 (s, 1H), 7,86 (s,
1H), 7,62-7,60 (m, 2H),7,34-7,30 (m, J=6,5 Hz,2H), 7,26-7,22 (m, J=9,3 Hz, 1H), 6,92 (d,
J=11,2 Hz, 1H), 4,19 (s, 3H), 3,88-3,85 (m, J=8,45Hz, 1H), 3,82 (s, 3H), 3,74-3,71 (m,
1H), 3,50-3,44 (m, 1H), 3,34-3,20 (m, J=7,5 Hz, 2H), 2,14 (s, 3H), 1,90-1,80 (m, J=7,3
Hz, 1H), 1,71 (s, 6H), 1,60-1,43 (m, 2H), 0,80-0,78 (m, 1H).

Vidu 19
3-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-
yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pentan-3-ol (“Hop chét
19)
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Cho EtMgBr (1 M trong THF, 0,2 mL) vao dung dich chira metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl
)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du 15 budc 2,
103 mg, 0,21 mmol) trong THF (3 mL), khudy hdn hop nay & nhiét dd moi trudng trong
1 giod. Hon hop duge rét vao trong nude (20 mL) va chiét bang EtOAc (3 14nx20 mL).
Céc 16p hitu co gom dugce duge 1am kho qua NaxSOs, va c6 dac trén thiét bi quay chéan
khong quay. Tinh ché phan du bang Prep-HPLC thu dugc
3-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)me
tyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pentan-3-ol (Hop chét 19, 38
mg, hiéu sudt 34%), LC-MS [M+H]*= 528.

'HNMR (400 MHz, DMSO-ds) 6 8,47 (s, 1H), 8,23 (s, 1H), 7,66 (d, /= 7,2 Hz,
2H),7,33 (t, J = 7,2 Hz, 2H), 7,26-7,22 (m,1H), 6,53 (d, /~11,6 Hz, 1H), 5,40-5,31 (m,
1H), 4,31 (s, 3H), 3,91 (s, 3H), 3,90-3,85 (m, 1H), 3,77-3,74 (m,1H), 3,48-3,37 (m,2H),
3,29-3,23 (m, 1H), 2,51 (m, 4H), 2,21 (s, 3H), 1,76-1,73 (m, 1H), 1,41 (t, J= 6,8 Hz, 6H),
1,37-1,25 (m, 2H), 1,07-1,04 (m, 1H).

Vidu 20

Axit
(S)-6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-y
)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylic (“Hop
chat 20”)

Cho LiOH (28mg, 1,17mmol) vao dung dich chira (S)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du 7
budc 2, 36mg, 0,069 mmol) trong MeOH(5ml) va H>O (10ml). Khu4y hén hop phan tng
ndy 25 °C trong 1 gio. Hon hop phan tmg nay dugc didu chinh pH dén 1 bing
CH3COOH va chiét bing EtOAc (10 mL). Rira pha hitu co bing nudc mudi, 1am khd qua
natri sulfat khan, va co dic. Tinh ché phin du bang sic ky silicagel sit dung 0-5% MeOH
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trong DCM thu dugc axit
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl
ymetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylic (Hop
chit 20, 8mg, 0,016mmol, hiéu suét 23%), LC-MS [M+H]"= 505.

'H NMR (400 MHz, DMSO-ds) & 8,57 (d, ] = 4,5 Hz, 1H), 8,48 (d, ] = 1,0 Hz, 1H),
8,15 (s, 1H), 7,67 (t,J = 9,0 Hz, 1H), 7,47 (dt, J = 8,3, 4,3 Hz, 1H), 7,20 (d, J = 8,8 Hz,
1H), 4,31 (d, ] = 14,4 Hz, 3H), 3,92 (s, 3H), 3,82 (d, ] = 9,6 Hz, 1H), 3,72 (d, J =9.,9 Hz,
1H), 3,37 (d, J= 10,5 Hz, 2H), 3,22 (t, = 11,3 Hz, 1H), 2,18 (s, 3H), 1,63 (d, T = 11,9
Hz, 1H), 1,53 — 1,40 (m, 2H), 1,37 — 1,24 (m, 1H), 0,83 (d, J = 12,1 Hz, 1H).

Vidu21

6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-
yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit
(“Hop chat 217)

Cho HATU (68mg, 0,18 mmol), NH4ClI (48 mg, 0,90mmol) va DIEA (72 mg, 0,56
mmol) vao dung dich chira axit
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-y1
)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylic (tir vi
du 20, 100 mg, 0,20 mmol) trong DMF (15 mL) du6i N2. Tao chan khong hdn hop nay,
nap lai Ny, va trinh ty nay duoc ldp lai ba lan. Khudy hén hop phéan (g nay & 25 °C
trong 1,5 gio. Rot hdn hop phan ing ndy vao trong nuéc va chiét bing EtOAc (100 mL).
Rira pha hitu co bang nuéc mudi, 1am khd qua natri sulfat khan, va c¢d dac. Tinh ché phan
du bing sic ky silicagel stt dung 0-5% MeOH trong DCM thu dugc
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl
ymetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxamit (Hop
chat 21, 10mg, 0,020mmol, hiéu suét 10%), LC-MS [M+H]"= 504.

'H NMR (400 MHz, DMSO-ds) 5 8,57 (d, J = 4,6 Hz, 1H), 8,47 (d, J = 1,6 Hz, 1H),
8,09 (d, J = 1,6 Hz, 1H), 7,75 (s, 1H), 7,66 (t, ] = 8,8 Hz, 1H), 7,49 (s, 1H), 7,46 (dd, J =
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8.5, 4,3 Hz, 1H), 7,37 (d, ] = 10,8 Hz, 1H), 4,28 (s, 3H), 3,91 (s, 3H), 3,83 (d, ] =9,6 Hz,
1H), 3,72 (d, J = 11,6 Hz, 1H), 3,38 (s, 2H), 3,21 (t, J = 11,1 Hz, 1H), 2,17 (s, 3H), 1,64
(d,J=12,3 Hz, 1H), 1,49 (qd, ] = 12,4, 4,3 Hz, 1H), 1,33 (ddd, J = 15,9, 12,3, 4,2 Hz,
1H), 0,78 (d,J = 12,2 Hz, 1H).
Vi du 22

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylpyridin-3-yl)(tetrahydro-2H-py
ran-4-yl)metyl)- 1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-0l (“Hop chét 227)

Buédce 1:Metyl
6-brom-1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho DIAD (600 mg, 2,97 mmol) vao dung dich chtra metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi
du 1 Budce 2, 400mg, 1,29mmol) ,

(4-metylpyridin-3-yl)(tetrahy dro-2H-pyran-4-yl)metanol (Chét trung gian 13, 600mg,
2,89mmol) va triphenyl phosphin (850 mg,3,24 mmol) trong THF kho (30 mL) ¢ nhiét do
trong phong dudi Na. Hon hop duoc khudy trong 18 gio. R6t hon hop phan tmg nay vao
trong nudc va chiét bang EtOAc (200 mL). Rtra pha hitu co thu duge bing nudc mudi,
1am kho qua natri sulfat khan, va co ddc dudi ap suét thép. Tinh ché phan du bang sic ky
silicagel str dung 5-50% EtOAc trong Hexan thu duge metyl

6-brom- 1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (170mg, hi¢u suét 26,35%),
LC-MS[M-+H]™= 498,500.

Budce 2:Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)- 1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong ty quy trinh dugc mo ta trong bude 2 dé téng hop vi du 3,
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metyl
6-brom-1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (170mg, 0,34mmol) trong DMF (5
mL) va 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (274mg, 0.71 mmol) dugc
chuyén thanh metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (80mg,
hiéu suét 47.00%). LC/MS [M+H]*= 514.

Budce
3:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metylpyridin-3-yl)(tetrahydro-2H-pyran
-4-y)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong ty quy trinh dugc mo ta trong budce 3 dé tong hop vi du 3,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-((4-metylpyridin-3-yl)(tetrahydro-2H-py
ran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat(130mg,
0,26 mmol) duogc chuyén thanh
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metylpyridin-3-yl)(tetrahydro-2H-pyran-4
-yD)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(Hop chét 22, 20mg). LC/MS [M+H]* = 514,

Vidu 23
2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-metyl-4-(m
etyl-d3)-1H-1,2,3-triazol-5-yl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pr
opan-2-ol (“Hop chét 23”)

Bude 1:  (S)-Metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-6-(1-metyl-4-(metyl-d3)-
1H-1,2,3-triazol-5-yl1)-1,4-dihydropyrazolo[3',4':4,5]]pyrolo[3,2-b]pyridin-3-carboxylat
Cho 1-metyl-4-(metyl-d3)-5-(tributylstannyl)-1H-1,2,3-triazol (378mg, 0,97 mmol),
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tetrakis(triphenylphosphin)palladi (148 mg, 0,13 mmol), Cul (40 mg, 0,21 mmol) va TEA
(415 mg, 3,77 mmol) vao dung dich chira (S)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du 7 Budc 1, 200 mg, 0,40mmol)
trong DMF (30 mL) dudi Na. Tao chan khong hdn hgp nay, nap lai N2 va quy trinh nay
dugc 1ap lai ba lan. Khudy hdn hop phan tmg nay & 85°C trong 3 gid va sau d6 duge lam
méat dén nhiét d6 trong phong. Rét hdn hop phan Gmg nay vao trong nudc va chiét bang
FtOAc (100 mL). Rira pha hiru co bing nuéc mudi, 1am khé qua natri sulfat khan, va co
dic. Tinh ché phan du bing sic ky silicagel str dung 0-5% MeOH trong DCM thu duoc
(S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-metyl-4-(metyl-d3)-
1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4"4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(132mg, 0,25mmol, hiéu suét 63%), LC-MS [M+H]*= 522.

Budce
2:(8)-2-(4-((3-Flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-metyl-4-(
metyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-y1)
propan-2-ol

Theo quy trinh twong ty quy trinh dugc mo ta trong budce 3 dé tong hop vi du 3,
(S)-metyl
4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-6-(1-metyl-4-(metyl-d3)-
1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat(1
32mg, 0,25mmol) dugc chuyén thanh
(S)-2-(4-((3-Flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-metyl-6-(1-metyl-4-(me
tyl-d3)-1H-1,2,3-triazol-5-y1)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)pro
pan-2-ol (Hop chit 23, 51mg, 0,098mmol, higu suat 39%), LC-MS[M+H]"= 522.

'H NMR (400 MHz, DMSO-ds) 8 8,51 (t, J = 5,5 Hz, 1H), 8,41 (d, J = 1,4 Hz, 1H),
8,29 (d, T = 1,2 Hz, 1H), 7,72 (t, ] = 9,2 Hz, 1H), 7,47 (dt, ] = 8,4, 4,3 Hz, 1H), 7,01 (d, J
= 10,8 Hz, 1H), 5,70 (s, 1H), 4,14 (s, 3H), 3,96 (s, 3H), 3,80 (d, ] = 9,4 Hz, 1H), 3,67 (d,
J=8,7 Hz, 1H), 3,24 (dd, ] = 27,1, 11,1 Hz, 2H), 3,12 (t, J = 11,5 Hz, 1H), 1,73 (s, 3H),
1,62 (dd, J = 12,5, 3,9 Hz, 1H), 1,56 (s, 3H), 1,43 (m, 2H), 0,55 (d, J = 12,4 Hz, 1H).

Vidu 24
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahy dro-2H-pyran-
117



43624 118/139

4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol (“Hop chét 24”)

Bude 1:  Metyl
6-brom-4-((3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1 -metyl- 1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong tu quy trinh dugec md ta trong budc 1 dé tong hop vi du 3,
metyl 6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(tir vi du 1 Budc 2, 202mg, 0,65mmol) va
(3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét trung gian 14, 184mg,
0,87mmol) duoc chuyén thanh metyl
6-brom-4-((3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (259 mg, 0,52mmol, hi¢u sudt 80%),
LC-MS [M+H]™= 502.

Buédce 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-yl)me
ty])-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong ty quy trinh dugc mo ta trong bude 2 dé tdng hop vi du 3,
metyl
6-brom-4-((3-flopyridin-4-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (259 mg, 0,52mmol) trong DMF (30 mL)
va 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (383mg, 0,98 mmol) dugc chuyén
thanh metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahy dro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (178mg,
0,34mmol, hiéu suit 65%), LC-MS [M+H]"= 519.

Buéece 3:

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-y1
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ymetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong tu quy trinh dugc mo ta trong budc 3 dé tong hop vi du 3,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-4-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (178mg,
0,34mmol) duoc chuyén thanh
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-flopyridin-4-yl)(tetrahy dro-2H-pyran-4-y1
Ymetyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(Hop chat 24, 63mg, 0,13mmol, hiéu suit 38%), LC-MS[M+H]"= 519.

'"H NMR (400 MHz, DMSO-ds) 5 8,48 (d, ] = 4,7 Hz, 2H), 8,41 (d, J = 1,4 Hz, 1H),
8,02 (t, ] = 5,8 Hz, 1H), 7,92 (s, 1H), 6,89 (d, J = 11,1 Hz, 1H), 5,77 (s, 1H), 4,15 (s, 3H),
3,86 (s, 3H), 3,74 (d, ] = 8,5 Hz, 1H), 3,41 (t,J = 11,1 Hz, 1H), 3,22 (m, 2H), 2,16 (s, 3H),
1,70 (s, 3H), 1,66 (d, J = 13,6 Hz, 2H), 1,58 (s, 3H), 1,46 (dd, J] = 20,5, 8,9 Hz, 2H), 0,75
(d, J=12,8 Hz, 1H).

Vidu 25

2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan
-2-ol (“Hop chét 25”)

Budgc 1:  Metyl
6-brom-4-((4-metoxypyridin-3-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydro
pyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho diisopropyl azodicarboxylat (243mg, 1,20mmol) vdo dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tr vi
du 1 Budc 2, 142mg, 0,46mmol),
(4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét trung gian 16, 135mg,
0,60mmol) va triphenylphosphan (284mg, 1,08mmol) trong THF kho (30 mL) & nhi€t do
trong phong dudi Na. Dung dich thu dugc dugc hdi luu trong 2 gid dudi No. Sau khi lam
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mat dén nhiét d6 trong phong, hon hop phéan Gng nay dugc rot vao trong EtOAc (50 mL)
va rira bang nuéc mudi, 1am khd qua natri sulfat khan, va c6 dic dudi 4p sudt thdp. Tinh
ché phan du bang séc ky silicagel st dung 30-50% EtOAc trong Hexan thu dugc metyl
6-brom-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-4-yl)mety1)-1-metyl-1,4-dihydro
pyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (200 mg, 0,39mmol, hiéu suat 85%),
LC-MS [M+H]* =514.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-4-y
D)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -carboxylat

Theo quy trinh twong tu quy trinh dugc md ta trong budce 2 dé tong hop vi du 3,
metyl
6-brom-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydro
pyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (169 mg, 0,33mmol) va
1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (318mg, 0,82mmol) dugc chuyén thanh
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahy dro-2H-pyran-4-y
D)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(109mg, 0,21mmol, hidu sudt 64%), LC-MS [M+H]"= 531.

Budce
3:2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3 ,2-b]pyridin-3-yl)propan-2-
ol

Theo quy trinh twong tu quy trinh dugc mo ta trong budce 3 dé tdng hop vi du 3,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-4-y
D)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(109mg, 0,21mmol) dugc chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-4-((4-metoxypyridin-3-yl)(tetrahydro-2H-pyran-
4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3 ,2-b]pyridin-3-yl)propan-2-ol
(Hop chét 25, 9mg, 0,017mmol, hiéu suit 8%), LC-MS[M+H]"= 531.

'H NMR (400 MHz, DMSO-ds) 5 8,98 (s, 1H), 8,36 (m, 2H), 7,85 (s, 1H), 6,96 (d, J
= 5.5 Hz, 1H), 6,66 (d, ] = 10,9 Hz, 1H), 5,58 (s, 1H), 4,14 (s, 3H), 3,84 (s, 1H), 3,79 (s,
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3H), 3,72 (d, ] = 9,8 Hz, 1H), 3,56 (s, 3H), 3,43 (t, ] = 11,4 Hz, 1H), 3,17 (t, ] = 11,6 Hz,
1H), 2,13 (s, 3H), 1,72 (s, 2H), 1,66 (s, 3H), 1,44 (dd, J = 27,0, 8,9 Hz, 2H), 0,63 (d, T =
12,3 Hz, 1H).
Vi du 26
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-yl)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-p
yran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -yl)propan
-2-0l (“Hop chét 26”)

|
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Budce 1: Metyl
6-brom-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydro
pyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho DIAD (417 mg, 2.06mmol) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi
du 1 Buée 2, 290 mg, 0,94mmol),
(3-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét trung gian 17, 320 mg,
1,44mmol) va triphenylphosphan (504 mg, 1,92mmol) trong THF kh6 (20 mL) ¢ 25 °C
duéi Ny. Sau khi bd sung, phan (mg nay dugc gia nhiét dén 40°C trong 2 gid. Sau d6 lam
mat phan ing nay cham dén nhiét d6 trong phong va rét hdn hgp phan ing ndy vao trong
nuée, va chiét bang EtOAc (100 mL). Rira pha hiru co bing nudc mudi, 1am kho qua
natri sulfat khan, va c6 dic duéi ap suét thdp. Tinh ché phin du bing sic ky C-18 st
dung 60-70% Axetonitril trong nuéc thu duge metyl
6-brom-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydro
pyrazolo[3',4'":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (400 mg, 0,78mmol, hiéu suét 83%),
LC-MS[M+H]"= 515.

Budce 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-pyran-4-y
D)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -carboxylat

Theo quy trinh twong tu quy trinh dugc mo ta trong budc 2 dé tong hop vi du 3,
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metyl
6-brom-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)mety1)-1-metyl-1,4-dihydro
pyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (125mg, 0,24mmol) va
1-metyl-4-(metyl)-5-(tributylstannyl)-1H-1,2,3-triazol (197mg, 0,51 mmol) dugc chuyén
thanh metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran-4-y
)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3 ,2-b]pyridin-3-carboxylat
(120mg, hiéu suit 93%), LC-MS [M+H]*= 531.

Buée 3:
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran
-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3 ,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong tw quy trinh duge mo ta trong budce 3 dé tdng hop vi du 3,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahy dro-2H-pyran-4-y
D)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(120mg, 0,23mmol) dugc chuyén thanh
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-metoxypyridin-2-yl)(tetrahydro-2H-pyran
-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3 -yl)propan-2-ol
(Hop chét 26, 56mg, hidu suat 47%), LC-MS [M+H]"= 531.

TH NMR (400 MHz, DMSO-ds) & 8,35 (d, J = 1,4 Hz, 1H), 8,25 (d,J = 3,9 Hz, 1H),
8,14 (d, T =1,3 Hz, 1H), 7,43 (d, J = 8,0 Hz, 1H), 7,35 (dd, J = 8,3, 4,6 Hz, 1H), 6,86 (d,
J=10,7 Hz, 1H), 5,49 (s, 1H), 4,14 (s, 3H), 3,91 (s, 3H), 3,77 (d, ] = 10,7 Hz, 1H), 3,66
(s, 1H), 3,65 (s, 3H), 3,25 (dd, J = 10,8, 3,3 Hz, 1H), 3,09 (t, ] = 11,4 Hz, 1H), 2,18 (s,
3H), 1,83 — 1,76 (m, 1H), 1,75 (s, 3H), 1,65 (s, 3H), 1,49 — 1,39 (m, 1H), 1,24 (s, 1H),
0,85 (t,J = 6,8 Hz, 1H), 0,41 (d,J = 12,3 Hz, 1H).

Vi du 27

2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)- 1-mety

1-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (“Hop chit 27”)
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Budc 1: Metyl
6-brom-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo
[3,2-b]pyridin-3-carboxylat

Theo quy trinh tuwong tu quy trinh dugc mo té trong budc 1 dé tdng hop vi du 26,
metyl 6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat
(tir vi du 1 Bude 2, 200 mg, 0,65mmol) va 1-(4-flo-2,6-dimetylphenyl)ethan-1-ol (Chét
trung gian 15, 170 mg, 1,02mmol) dugc chuyén thanh metyl
6-brom-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo
[3,2-b]pyridin-3-carboxylat (288 mg, 0,62mmol, hi¢u suét 96%), LC-MS[M+H] "= 460.

Budc 2: Metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)ety])-1-metyl-1,4-dih
ydropyrazolo[3',4"4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh tuong ty quy trinh dugc mo ta trong budce 2 dé tong hop vi du 3,
metyl
6-brom-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5 ]pyrolo
[3,2-b]pyridin-3-carboxylat (288mg, 0,62mmol) trong DMF (10mL) va
1-metyl-4-(metyl)-5-(tributylstannyl)-1H-1,2,3-triazol (509mg, 1,32mmol) dugc chuyén
thanh metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-dih
ydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (100mg, hi¢u suit 34%),
LC-MS [M+H]"= 476.

Bude 3:
2-(6-(1,4-Dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4
-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh tuong tu quy trinh dugc md ta trong budc 3 dé tong hop vi du 3,
metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-dih
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ydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (100mg, 0,21mmol) dugc
chuyén thanh
2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-(1-(4-flo-2,6-dimetylphenyl)etyl)-1-metyl-1,4-
dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop chét 27, 27mg,
hiéu suit 27%), LC-MS [M+H]"= 476.

THNMR (400MHz, DMSO-ds)38,40 (s, 1H), 7,48 (s, 1H), 6,88 (s, 2H), 6,84 (s, 1H),
5,61 (s, 1H), 4,18 (s, 3H), 3,87 (s, 3H), 3,33-3,28 (s, 6H), 2,11 (s, 3H), 2,03 (d, J=6,5Hz,
3H), 1,64 (s, 3H), 1,31 (s, 3H).

Vidu 28

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyra
n-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metansulfonamit
(“Hop chat 28”)

Budce 1:
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-amin

Cho vao dung dich chira amoniac (25%, 6 mL) trong DMSO (3 mL)
(S)-3-brom-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran
-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (tir vi du 6 Bude 5, 201
mg, 0,39 mmol), Cul (43 mg, 0,23 mmol) L-prolin (35 mg, 0,30 mmol) va Cs2COs (593
mg, 1,82 mmol). Khudy hdn hop nay 110 °C trong 3 ngay. Hon hop duoc rét vao trong
nuée (50 mL) va chiét bang EtOAc (150 mL). Rira 16p hitu co thu duge bing nudc mudi
(50 mL), dried by NasSOu, va c6 dic trén thiét bi quay chan khong quay. Tinh ché phan
du bang sic ky cot trén silicagel véi DCM/MeOH (0 %-5 %) thu dugc
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-amin (70 mg, hi¢u suit 39%).
LC-MS [M+H]"=457.

Budc 2:
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(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-y
Dmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metansulfonamit

Cho dung dich chira MsCl (17 mg, 0,15 mmol) trong DCM (1 mL) vao dung dich
chura
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-amin (20 mg, 0,044 mmol) va
DMAP (4 mg, 0,033 mmol) trong Pyridin (1 mL), khudy hdn hop niy & nhiét do moi
truong trong 16 gid. Hon hop duge rét vao trong nude (20 mL) va chiét bing EtOAc (3
lan x20 mL). Céc 16p hitu co gom duge dugce 1am khod qua NaSOs va ¢d ddc dudi chan
khong. Tinh ché phan du bang Prep-HPLC thu dugc hop chét mong doi
(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-y
Dmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metansulfonamit (Hop
chit 28, 2 mg, hiéu sudt 8%), LC-MS [M+H]*= 535.

'HNMR (400 MHz, CDCl3) & 8,34 (s, 1H), 7,59 (s, 1H), 7,53-7,48 (m, J= 6,9Hz,2H),
7,33-7,29 (m, 3H), 6,38 (s, 1H), 5,49 (d, J=10,4, 1H), 4,31 (s, 3H), 4,02-3,89 (m, J= 9.8
Hz,2H), 3,88 (s, 3H), 2,55-2,44 (m, J= 11,3 Hz,2H), 3,33 (s, 3H), 3,15-3,09 (m, J= 38,6
Hz,1H), 2,31 (s, 3H), 1,81-1,78 (m, J=7,9 Hz,1H), 1,57-1,50 (m, 1H), 1,39-1,25 (m, 2H).

Vidu 29

(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)- 1-metyl-4-(phenyl(tetrahydro-2H-pyra
n-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)axetamit (“Hop
chit 29”)

N N |
0 N\ ) 7\ N.
/U\N N I

Cho dung dich chira axetic anhydrit (15 mg, 0,15 mmol) trong DCM (1 mL) vao
dung dich chtra
(S)-6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-amin (tr vi du 28 Budc 1, 21
mg, 0,046 mmol) va DMAP (4 mg, 0,033 mmol) trong Pyridin (1 mL), khudy hén hop

nay & nhiét do moi truong trong 16 gio. Hdn hop duge rét vao trong nude (20 mL) va
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chiét bing EtOAc (60 mL). L6p hitu co gom duge duge 1am kho qua NaxSOs, va cb dic
duéi chan khong. Phan con lai dugc bd sung vao metanol (2 mL) va K2COs3 (97 mg) va
khudy & nhiét do moi truong trong 16 gio. Hon hop duge b sung vao EtOAc (20 mL) va
loc. C6 dic dich loc nay dudi chan khong va tinh ché ph?tn du béng Prep-HPLC thu dugc
(S)-N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-y
Dmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)axetamit (Hop chét 29,
7 mg, hiéu suét 30%), LC-MS [M+H]"= 499.
Vidu 30

(R)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-py
ran-4-yl)metyl)- 1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-
2-0l (“Hop chét 30”)

Budc 1: (R)-Metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho diisopropyl azodicarboxylat (297mg, 1,47mmol) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
1 budce 2, 212mg, 0,69mmol), (S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol
(Chat ddng phén ddi anh b1 tir vi du 2, 176 mg, 0,83 mmol) va triphenylphosphan (381mg,
1,45mmol) trong THF kho (20 mL) & nhiét d9 trong phong dudi N2. Dung dich thu dugc
duoc hdi lwu trong 2 gid dudi No. Sau khi 1am mat dén nhiét do trong phong, hon hop phan
tng duge chiét bang EtOAc (30 mL). Rira 16p hitu co thu duoc bing nude mubi, 1am khod
qua natri sulfat khan, va c6 didc dudi ap suét thip. Tinh ché phin du bang sic ky silicagel sir
dung 30-50% EtOAc trong Hexan thu dugc (R)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (287mg, 0,57mmol, 83%), LC-MS
[M+H]" = 502.

Buédce 2: (R)-Metyl
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6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (417 mg, 1,08mmol),
tetrakis(triphenylphosphin)palladi (103 mg, 0,092mmol), Cul (40 mg, 0,21mmol) va TEA
(0,56g, 5,12mmol) vao dung dich chtra (R)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (271 mg, 0,54mmol) trong DMF (20 mL)
dudi N». Tao chin khong hdn hop nay, nap lai N2 va quy trinh ndy dugc ldp lai ba lan.
Khuéy hdn hop phan tng nay & 85 °C trong 3 gio va sau d6 dugc lam mét dén nhiét do
trong phong. Rét hdn hop phéan ing ndy vao trong nudc va chiét bang EtOAc (30 mL). Rita
pha hitu co bang nude mudi, 1am kho qua natri sulfat khan, va c6 dic. Tinh ché phan du
bang sic ky silicagel st dung 0-5% MeOH trong DCM thu duge (R)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (126 mg,
0,24mmol, hiéu suit 45%), LC-MS [M+H]* = 519.

Budce
3:(R)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyra
n-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-
ol

Theo quy trinh teong tu quy trinh dugc mo ta dé téng hop
2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1
-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol, (R)-metyl
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)me
tyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (118 mg,
0.23mmol) duge chuyén thanh
(R)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-
4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(Hop chét 30, 37mg, 0,07 Immol, hiéu suit 31%), LC-MS[M+H]+=519.

'"H NMR (400 MHz, DMSO-ds) & 8,56 — 8,48 (m, 1H), 8,42 (d, /= 1,8 Hz, 1H),
8,29 (d, J= 1,8 Hz, 1H), 7,73 (dd, J = 10,0, 8,4, 1,2 Hz, 1H), 7,47 (dt, J= 8,5, 4,3 Hz,
1H), 7,02 (d, J= 10,9 Hz, 1H), 5,71 (s, 1H), 4,15 (s, 3H), 3,97 (s, 3H), 3,80 (d, /= 9,0 Hz,
1H), 3,68 (dd, J= 11,4, 2,8 Hz, 1H), 3,28 (dd, /= 11,4, 2,4 Hz, 1H), 3,21 (d, /= 11,2 Hz,
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1H), 3,13 (t, J= 11,1 Hz, 1H), 2,24 (s, 3H), 1,74 (s, 3H), 1,69 — 1,60 (m, 1H), 1,57 (s,
3H), 1,48 (d, J= 12,9 Hz, 1H), 1,44 — 1,35 (m, 1H), 0,55 (d, J= 12,1 Hz, 1H).
Vidu 31
(R)-2-(6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl
Ymetyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol
(“Hop chat 317)

Buédce 1: (R)-Metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong ty nhu dugc mé ta trong bude 2 cla vi du 2, metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (thu
duoc tir vi du 1, buéde 2, 195 mg, 0,627 mmol) va
(S)-(3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metanol (Chét ddng phan dbi anh bl tir
vi du 2, 180 mg, 0,856 mmol) dugc chuyén thanh (R)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (298 mg, hi¢u suét 95%), LC-MS
[M+H]" = 502.

Budce 2: (R)-Metyl
6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)metyl)-1-m
etyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat

Theo quy trinh twong ty nhu dugc md ta trong budce 3 cta vi du 2, (R)-metyl
6-brom-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)- 1-metyl-1,4-dihydropyra
zolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (298 mg, 0,59 mmol) va
3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoxazol (198 mg, 0,890 mmol)
dugc chuyén thanh (R)-metyl
6-(3,5-dimetylisoxazol-4-y1)-4-((3-flopyridin-2-yl)(tetrahydro-2H-pyran-4-yl)metyl)-1-m
etyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (206 mg, hi¢u suét
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67%), LC-MS [M+H]" = 519.

Budce
3:(R)-2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)m
etyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol

Theo quy trinh twong ty nhu dugc md ta trong bude 4 ctia vi du 2, (R)-metyl
6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)mety1)-1-m
etyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-carboxylat (206 mg, 0,397
mmoL) duoc chuyén thanh
(R)-2-(6-(3,5-dimetylisoxazol-4-yl)-4-((3-flopyridin-2-yl)(tetrahy dro-2H-pyran-4-yl)met
yl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)propan-2-ol (Hop
chét 31, 85 mg, hidu sudt 41%), LC-MS [M+H]* = 519. 'TH NMR (400 MHz, DMSO-ds)
58,54 (d, J= 4,6 Hz, 1H), 8,32 (d, J= 1,6 Hz, 1H), 8,10 (d, J= 1,5 Hz, 1H), 7,72 (t, J =
8,9 Hz, 1H), 7,47 (dt, J= 8,5, 4,3 Hz, 1H), 6,98 (d, J= 10,7 Hz, 1H), 5,67 (s, 1H), 4,13 (s,
3H), 3,80 (d, J=9,1 Hz, 1H), 3,68 (d, J= 8,9 Hz, 1H), 3,30 — 3,17 (m, 2H), 3,11 (t, /=
11,4 Hz, 1H), 2,41 (s, 3H), 2,23 (s, 3H), 1,73 (s, 3H), 1,69 — 1,60 (m, 1H), 1,57 (s, 3H),
1,51 (d, J= 11,9 Hz, 1H), 1,40 (dd, J= 19,9, 11,5 Hz, 1H), 0,51 (d, J= 12,9 Hz, 1H).

Vidu 32

6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(p
henyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridi
n (“Hop chét 327)

Budgc 1:metyl
6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,
5]pyrolo[3,2-b]pyridin-3-carboxylat

Cho DIAD (600 mg, 2,97mmol) vao dung dich chira metyl
6-brom-1-metyl-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-carboxylat (tir vi du
1 budce 2, 1,00g, 3,23mmol), phenyl(tetrahydro-2H-pyran-4-yl)metanol (933mg,
4,85mmol) va Triphenyl phosphin (1,29g, 6,82 mmol) trong THF kho (60 mL) & nhiét do
trong phong dudi Na. HE théng phan tmg nay dugc khudy trong 3 gid. Rét hon hgp phan
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ung nay vao trong nudc va chiét bing EtOAc (400 mL). Rira pha hitu co bing nudc mubi,
lam kho qua natri sulfat khan, va cd dic dudi ap suét thap. Tinh ché phan du bang sic ky
silicagel str dung 5-30% EtOAc trong Hexan thu dugc metyl
6-brom- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (1,31g, hi¢u suit 83,28%), LC-MS
[M+H]"=483,485.

Budce
2:(6-brom- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":
4,5]pyrolo[3,2-b]pyridin-3-yl)metanol

Cho NaBHs (540mg, 14,27mmol) va CaClz (374 mg, 3,36mmol) vao dung dich chira
EtOH (20mL) véi Metyl
6-brom- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4"4,
5]pyrolo[3,2-b]pyridin-3-carboxylat (1,30g, 2,69mmol) & nhi¢t d6 trong phong. HE théng
phan tng nay duoc khudy trong 3 gio. R6t hdn hgp phan tng nay vao trong nudc va chiét
bang EtOAc (200 mL). Rira pha hiru co béng nudc mudi, 1am khd qua natri sulfat khan,
va b dic dudi ap suét thap thu dugce
(6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4"4,
S]pyrolo[3,2-b]pyridin-3-yl)metanol (1,05g, hiéu suit 86,24%),
LC-MS[M+H]"=455,457.

Budc 3:
6-brom-3-(brommetyl)- 1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

Cho phosphorus tribromua (600 mg, 2,97 mmol) vao dung dich chtra
(6-brom-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4"4,
5]pyrolo[3,2-b]pyridin-3-yl)metanol (1,05g, 2,32mmol) trong DCM kh6 (40 mL) & nhiét
do6 trong phong. He théng phan ng nay dugc khudy trong 1 gio. Hon hop phén ¢tng nay
duoc rot vao trong NaHCO3 (dung dich) va chiét bing DCM (400 mL). Rita pha hitu co
thu duoc bang nude mudi, lam khd qua natri sulfat khan, va c6 ddc dudi p suét thip thu
duoc
6-brom-3-(brommetyl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin(1,12g, hi€u suét 93,0%), LC-MS[M+H]"*=517,519.

Budce 4:
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6-brom-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

6-brom-3-(brommetyl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dih
ydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (160mg, 0,3 Immol), N-metyl piperazin
(141mg, 1,41mmol) va K2CO3 (140mg, 1,01mmol) dugc tron trong DMF (10mL) & nhigt
do trong phong. Hé thdng phan tmg nay dugc khudy trong 2 gid. Hé théng phan ng nay
duoc loc va pha hitu co duge co dic dudi ap suét thdp. Tinh ché phan du bang sic ky
silicagel st dung 2-10% MeOH trong DCM thu dugc
6-brom-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(phenyl(tetrahy dro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin(160mg, hiu suat 96,0%),
LC-MS[M-+H]™=538,540.

Bude
5:6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(phe
nyl(tetrahy dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (290mg, 0,75 mmol), Cul
(40mg, 0,21mmol), Pd(PPh3)4 ( 30mg, 0,026mmol) va TEA (120mg, 1,09 mmol) vao
dung dich chtra
6-brom-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (160mg, 0,30mmol) trong DMF
(10 mL) dudi Na. Thoi vao hdn hop nay N» trong 2 phut, va khudy & 110°C trong 16 gid.
Lam lanh hdn hgp phan tmg nay dén nhiét d6 trong phong, rét vao trong nudc va chiét
bang EtOAc (100 mL). Sau khi tach, ria 16p hitu co bing nudc mudi, 1am khd qua natri
sulfat khan, va c6 dc. Tinh ché phan du bing sdc ky silicagel st dung 10-60% EtOAc
trong Hexan thu dugc
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((4-metylpiperazin-1-yl)metyl)-4-(pheny
I(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin
(Hop chit 32, 20mg), LC-MS[M+H]"=554.

Vi du 33
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(te
trahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (“Hop
chét 33”)
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Budce
1:6-brom-1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-
1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin

Khudy dung dich
6-brom-3-(brommetyl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydrop
yrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (tir vi du 32 budc 3, 300mg, 0,58mmol) va natri
metansulphinat (100mg, 0,98mmol) trong DMF (10mL) & 60°C. Hn hop duge khudy
trong 2 gid. Hon hop dugc 1am mat dén nhiét do trong phong rét vao trong nudce va chiét
bang EtOAc (100 mL). Sau khi tach, rira 16p hitu co bing nuéc mudi, 1am khd qua natri
sulfat khan, va co dic. Tinh ché phan du bang sic ky silicagel st dung 2-5% MeOH trong
DCM thu dugce
6-brom-1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(tetrahydro-2H-pyran-4-y)metyl)-1,
4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (90mg, hiéu suit 29,30%),
LC-MS[M+H]"=517,519.

Buéec 2:
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)- 1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(tetrahy
dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (190mg, 0,49 mmol),
PdCly(PPhs)2 ( 20mg, 0,028mmol) va DIEA (100mg, 0,77 mmol) vao dung dich chira
6-brom-1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,
4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (90mg, 0,17mmol) trong Dioxan (6 mL)
du6i Na. Thdi vao hdn hop nay N trong 2 phut, khudy & 110 °C trong 20 gio. Lam lanh
hdn hop phan tng nay dén nhiét 6 trong phong, rét vao trong nudc va chiét bang EtOAc
(100 mL). Sau khi tach, rtra 16p hitu co bing nudc mubi, lam khd qua natri sulfat khan,
va b dic. Tinh ché phan du bang sdc ky silicagel str dung 20-60% EtOAc trong Hexan
thu duoc
6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-3-((metylsulfonyl)metyl)-4-(phenyl(tetrahy
dro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin (Hop chét
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33, 45mg, hiéu suit 49,57%), LC-MS[M+H]"=534.

'"H NMR (400 MHz, DMSO-ds) & 8,44 (d, J= 1,2 Hz, 1H), 8,18 (s, 1H), 7,63 (d, J=
7.4 Hz, 2H), 7,32 (t, J= 7,4 Hz, 2H), 7,26 (t, J= 7,2 Hz, 1H), 5,48 (d, /= 10,9 Hz, 1H),
4,85 (dd, J=31,6, 14,2 Hz, 2H), 4,23 (s, 3H), 3,92 (s, 3H), 3,85 (d, /= 9,1 Hz, 1H), 3,73
(d, J= 8,5 Hz, 1H), 3,43 (t, J= 11,0 Hz, 1H), 3,26 (d, J= 11,6 Hz, 2H), 3,17 (s, 3H), 2,24
(d, J=12,7 Hz, 3H), 1,64 (d, J= 12,1 Hz, 1H), 1,59 — 1,45 (m, 2H), 1,00 (d, /= 12,2 Hz,
1H).

Vidu 34

4-((6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-
yl)metyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin
(“Hop chét 34”)

Buée 1:
4-((6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin

6-brom-3-(brommetyl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dih
ydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin (tir vi du 32 buéc 3, 300mg, 0,59mmol),
morpholin (100mg,1,15mmol) va K,COj3 (300mg, 2,17mmol) dugc trdn trong
DMF(10mL) & nhiét do trong phong. He thdng phan (g nay dugc khudy trong 2 git. Hé
thdng phan tng nay duge loc va duge giai nén d8 co dac. Tinh ché phan du bang sic ky
silicagel st dung 2-10% MeOH trong DCM thu dugc
4-((6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin (120mg, hiéu suét 39,00%),
LC-MS[M-+H]"=524,526.

Budce 2:
4-((6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin

Cho 1,4-dimetyl-5-(tributylstannyl)-1H-1,2,3-triazol (185mg, 0,48 mmol),
PdCl(PPhs)2( 30mg, 0,043mmol) va DIEA (100mg, 0,77 mmol) vao dung dich chia
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4-((6-brom-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)metyl)-1,4-dihydropyrazolo[3',4
"4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin (120mg, 0,23mmol) trong dioxan (6 mL)
dudi Na. Théi vao hdn hop nay N» trong 2 phut, khudy & 110 °C trong 20 gid. Lam lanh
hdn hop phén tng nay dén nhiét do trong phong, rét vao trong nude va chiét bing EtOAc
(100 mL). Sau khi tach, rtra 16p hitu co bing nudc mudi, 1am kho qua natri sulfat khan va
¢d dic. Tinh ché phan du bing sic ky silicagel str dung 20-60% EtOAc trong Hexan thu
duoc
4-((6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)metyl)morpholin (Hop chét
34, 84mg, hiéu suat 67,50%), LC-MS[M+H]*=541.

'"H NMR (400 MHz, DMSO-ds) & 8,39 (d, J= 1,5 Hz, 1H), 8,19 (s, 1H), 7,70 (d, J =
7,4 Hz, 2H), 7,32 (t, J= 7,4 Hz, 2H), 7,24 (t, /= 7,3 Hz, 1H), 5,68 (d, J= 11,3 Hz, 1H),
4,15 (s, 3H), 3,92 (s, 3H), 3,90 (s, 1H), 3,86 (d, J=3,9 Hz, 1H), 3,82 (d, J= 7,6 Hz, 1H),
3,79 (s, 1H), 3,71 (d, J= 13,2 Hz, 1H), 3,64 (s, 4H), 3,47 — 3,33 (m, 4H), 2,22 (s, 3H),
1,63 (d, J= 12,3 Hz, 1H), 1,51 (d, J= 11,8 Hz, 1H), 1,42 - 1,33 (m, 1H), 1,14 (d, J=
13,5 Hz, 1H).

Vidu 35

N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-
yDmetyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-N-(metylsulfonyl)axet
amit (“Hop chit 35”)

Budce 1:
N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]pyridin-3-yl)-N-(metylsulfonyl)axetamit

Khi hop chét
N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-yl)-1-metyl-4-(phenyl(tetrahydro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4"4,5]pyrolo[3,2-b]pyridin-3-yl)metansulfonamit (tir vi du
28 buée 2), duge tinh ché bing Prep-HPLC, ciing thu dugce 3 mg
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N-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-1-metyl-4-(phenyl(tetrahy dro-2H-pyran-4-yl)m
etyl)-1,4-dihydropyrazolo[3',4':4,5]pyrolo[3,2-b]pyridin-3-y1)-N-(metylsulfonyl)axetamit
(Hop chét 35, hidu suat 12%), LC-MS [M+H]"=577.

ITHNMR (400 MHz, CDCl3) & 8,44 (s, 1H), 7,53 (s, 1H), 7,53-7,47 (m, J= 6,8 Hz,
2H), 7,33-7,28 (m, 3H),5,47 (d, /=10,4Hz, 1H), 4,30 (s, 3H), 4,02-3,89 (m, J= 9,4 Hz,
2H), 3,87 (s, 3H), 2,55-2,44 (m, J= 11,0Hz, 2H), 3,33 (s, 3H), 3,15-3,09 (m, J=10,3 Hz,
1H), 2,43 (s, 3H), 2,16 (s, 3H),1,83-1,79 (m, J= 7,1Hz, 1H), 1,55-1,50 (m, 1H), 1,35-1,22
(m, 2H).

THU NGHIEM DUGC LY

1. Thtr nghiém lién két BRD4(BD1)

Thi nghiém lién két sinh héa BRD4(BD1) duoc thuc hién by Sundia MediTech
Co.Ltd. trong dia tring 384-16 (OptiPlate-384, PerkinElmer) sir dung cong nghé¢ HTRF.

Van tit, 20 nL cac hop chit duoc chuyén vao dia 384-15 béng thiét bi cAm tay cho
dung dich léng Echo®550 (Labcyte, USA), sau d6 5 pL dung dich BRD4(BDI)
(Reaction Biology Company, RD-11-157) hodc dém thtr nghiém duoc bd sung vao mbi 13.
Sau khi 0 & nhiét do trong phong trong 15 phut, 5 pL peptit axetyl hoa dugc dan xuit H4
dugc biotinyl héa (dugce tdng hop boi GL Biochem (Shanghai) Ltd) va 10 uL dung dich
phat hién (Cisbio Assay) dugc bd sung vao mdi 16. Sau khi u trong 1 gid & nhiét do trong
phong, tin hiéu HTRF dugc do ¢ 615nm va 665 nm st dung thiét bi doc dia
EnVisionMultilabel Plate Reader (PerkinElmer, USA). Céc két qua dugc phan tich véi ty
1é tin hiéu hai budc séng : cudong dd (665 nm)/cuong do (615 nm). Phin traim @c ché
trong sy ¢6 médt cua hop chét nay duoc tinh toan theo phuong trinh, Phén tram trc ché =
(Tin hiéu-16n nhét) / (16n nhét-bé nhAt)*100%. Pidu chinh dit liéu trong phan mém
GrphaPad Prism V5.0 (San Diego, CA) thu dwogc céc gia tri ICso v6i phan tinh hodi quy
khong tuyén tinh st dung phuong trinh, Y=Bottom+(Top-Bottom)/(1+10"((LogICso—
X)xHillSlope), trong d6 Y viét tit cho phan traim trc ché va X viét tit cho néng d6 hop
chit.
Céc két qua:
Cac két qua cua thir nghiém lién két BRD4(BD1) 1a trong bang 3 duéi day.

Bang 3. Cac két qua cua tht nghiém lién két BRD4(BD1)
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) BRD4(BD1 . BRD4(BD1

Hop chat ICsoE M ) Hop chat IcsoEnM )
Hop chit 1 0,48 Hop chét 16 0,3
Hop chit 2 0,35 Hop chét 17 0,55
Hop chit 3 0,66 Hop chét 18 1,1
Hop chit 4 0,57 Hop chét 19 0,79
Hop chit 5 0,59 Hop chit 23 0,54
Hop chit 6 0,49 Hop chit 24 0,88
Hop chét 7 0,97 Hop chit 26 0,68
Hop chit 8 12,0 Hop chit 27 17
Hop chit 9 0,99 Hop chit 29 1,9
Hop chét 10 2,2 Hop chét 30 3,0
Hop chét 11 1,3 Hop chét 31 4,6
Hop chét 12 1,6 Hop chét 33 4,67
Hop chét 13 0,4 Hop chit 34 0,34
Hop chit 15 0,61

Béang 3 cho thdy ring hop chit ¢6 theo sang ché co i luc rit manh v6i BRD4
(BD1).

2. Thir nghiém tang sinh té bao

Quy trinh thtr nghiém MTS:

Thir nghiém tang sinh t& bao MV-4-11 dugc tién hanh bang thir nghiém MTS
(3-(4,5-dimetylthiazol-2-y1)-5-(3-carboxymetoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazoli,
mudi ndi). Vit tit, cac té bao MV-4-11 s& dugc nudi cdy trong méi truong IMDM (mdi
truong Dubecco duge cai bién Iscove) duge bd sung 10% (thé tich) FBS (fetal bovine
serum — huyét thanh thai bo), dudi nhiét d6 37°C, 5% CO, va 4m dd 95%. Céc t€ bao s&
duoc thu lai twong mg trong thoi gian sinh truéng loga va dugc dém bing may dém
huyét ciu. Ty 1é sdng sot té bao 1a cao hon 90% bang su loai trir xanh trypan. Didu chinh
ndng do cac té bao MV-4-11 dén 1,2x10° té bao/mL bing mdi trudng hoan chinh. B
sung 100pL cac huyén phi té bao vao céc dia 96-16 (b0 ba cho mdi ndng do té bao), mat
do té bao cubdi cung 1a 1,2x10* t& bao/15. Ngay tiép theo, hoa tan hop chit thir nghiém
bang DMSO 1a dung dich gbc. Phan tan SuL dung dich gbc trong 1 mL mdi truong nudi
cdy va bd sung 25uL moi trudng dugce chét vao trong cac dia 96-15. Sau khi pha lodng
lién tiép bang moi truong nudi chy, ndng d6 cudi cling clia hop chét nay s&13 0, 0.03, 0.1,
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0.3, 1, 3, 10, 30, 100 nM. Cac dia s& dugc nudi céy trong 3 ngay, sau d6 dugc do béng
phuong tién thir nghi¢m MTS. B sung dung dich PMS (phenazinium metosulfat) vao
dung dich MTS (1:20) ngay trudc khi bd vao dia nudi cdy chira cic té bao. Pipet 20uL
chira dung dich két hgp MTS/PMS vao trong mdi 18 cua dia thir nghiém 96 16 chia
100pL té bao trong moi trudng nudi cdy. U dia nay trong 1-4 gio & 37°C trong mdi
truong 4m 9, 5% COz. Ghi sy hdp thu & 490 nm s dung mdy quang phd vi dia
(Envision®, PeikinElmer). Diéu chinh dir liéu nay st dung GraphPad 5.0 va thu cac gia tri
ICso.

Céc gia tri:

Céc két qua cua hoat tinh ting sinh té€ bao 1a trong bang 4 dudi day:

Bang 4. Céc két qua hoat tinh ting sinh té bao

, MV-4-11 ) MV-4-11

Hop chat ICso/nM Hop chat ICso/nM
Hop chit 1 0,89 Hop chét 15 25,12
Hop chét 2 0,72 Hop chét 16 3,60
Hop chét 3 6,06 Hop chit 17 12,69
Hop chét 4 3,13 Hop chét 18 3,93
Hop chit 5 1,24 Hop chét 19 7,17
Hop chit 6 1,10 Hop chit 21 0,77
Hop chét 7 0,70 Hop chét 23 0,83
Hop chit 7-2 1,11 Hop chét 24 5,00
Hop chét 8 31,59 Hop chit 25 8,25
Hop chét 9 5,01 Hop chét 26 0,91
Hop chét 10 33,99 Hop chat 28 10,48
Hop chét 11 7,66 Hop chit 29 24,68
Hop chét 12 10,50 Hop chit 34 2,16
Hop chét 13 1,15 Hop chét 35 15,49

Bang 4 cho thiy ring hop chét c6 theo sang ché c6 hidu qua tc ché tuyét voi trén té
bao bénh bach cu MV-4-11.

Ngoai ra, hop chit c6 theo sang ché ¢6 hiéu qua trc ché rat tuyét voi trén céc té bao
ung thu khac nhau nhu té bao ung thu phdi. té bao ung thu bénh bach cau khéc, t& bao
ung thu u tiy, t bao ung thu thyc quan, va té bao ung thu budng trimg, trong do t& bao
ung thu phdi bao gdm nhung khong gii han dén t& bao ung thu phdi NCI-H526, té bao

ung thu phéi NCI-H146, té bao ung thu phdi NCI-H820, té bao ung thu phoi DMS53, té
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bao ung thu phdi NCI-H446 va té bao tuong tu; té bao ung thu bénh bach cdu bao gém
nhung khong gidi han dén té bao ung thu bénh bach ciu NB4, té bao ung thu bénh bach
cAu JIN-3, té bao ung thu bénh bach cAu Kasumi-1, t& bao ung thu bénh bach cu
OCI-AMLS3, té bao ung thu bénh bach cAu THP-1 va té bao tuong tu; té bao ung thu u
tiy bao gdm nhung khong gi6i han dén té bao ung thu u thy NCI-H929, té bao ung thu u
tuy KMS-11 va té bao tuong tu; té bao ung thu thue quan bao gdm nhung khong gi6i han
dén té bao ung thu thue quan COLO-680N, té bio ung thu thue quan KYSE-150, té bao
ung thu thue quan KYSE-270, té bao ung thu thuc quan KYSE-410, té bao ung thu thuce
quan KYSE-70, té bao ung thu thyc quan OE19, té bao ung thu thuc quan T.T, té bao ung
thu thuc quan TE-1 va té bao tuwong tw; té bao ung thu budng trimg bao gdbm nhung
khong gidi han dén té bao ung thu budng trimg RMG-I, té bao ung thu budng trimg
OVCAR-4 va té bao twong tu.
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Yéu cau bao ho

1. Hop chét (S)-2-(6-(1,4-dimetyl-1H-1,2,3-triazol-5-y1)-4-((3-flopyridin-2-yl)-
(tetrahydro-2H-pyran-4-yl)metyl)-1-metyl-1,4-dihydropyrazolo[3',4":4,5]pyrolo[3,2-b]-
pyridin-3-yl)propan-2-ol, mudi dugc dung cia né hodc chat ddng phan lap thé ctia né.

2. Dugc phdm chura hop chit, mudi duoc dung ciia né hodc chit dong phan 1ap thé

ctia n6 theo diém 1, va it nhat mt ta duge duge dung.

139





