(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0048763
(51202001 CO07D 487/04; A61P 29/00; A61P 35/00; (13) B
A61P 37/00; A61K 31/53; A61P 31/00

(21) 1-2020-05764 (22) 11/04/2019
(86) PCT/EP2019/059289 11/04/2019 (87) W0O2019/197546 17/10/2019
(30) 62/656,041 11/04/2018 US
(45) 25/07/2025 448 (43) 25/03/2021 396A

(73) 1. QURIENT CO., LTD. (KR)
C-801, 242, Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do 13487, Republic of
Korea
2. LEAD DISCOVERY CENTER GMBH (DE)
Otto-Hahn-StraBe 15, 44227 Dortmund, Germany

(72) NAM, Kiyean (KR); KIM, Jaeseung (KR); JEON, Yeejin (KR); YU, Donghoon
(KR); SEO, Mooyoung (KR); PARK, Dongsik (KR); EICKHOFF, Jan (DE);
ZISCHINSKY, Gunther (AU); KOCH, Uwe (DE).

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) HOP CHAT PYRAZOLO-TRIAZIN YA/HOAC PYRAZOLO-PYRIMIDIN DUQC
DUNG VA DUQC PHAM CHUA NO



(21) 1-2020-05764

(57) Sang ché dé cip dén dan xuit pyrazolo[1,5-a][1,3,5]triazin va pyrazolo[1,5-
alpyrimidin va/hodc mudi duge dung cia ching, sir dung cac dan xuét nay lam hoat
chét dugc dung, dic biét 1a dé phong bénh va/hodc didu tri bénh tdng sinh té bao,
bénh viém nhiém, bénh min dich, bénh tim mach va nhiém khuén. Hon nita, sang
ché d& cap dén duoc phdm chtra it nhit mot trong sb din xudt pyrazolo[1,5-

a]l1,3,5]triazin va pyrazolo[1,5-a]pyrimidin va/hodc muoi dugc dung cta ching.


CVH140
Textbox
(57)

CVH140
Textbox
(21)   1-2020-05764


48763

Linh vuc k§ thuat dwoc dé cip

Séang ché dé cap dén dan xuét pyrazolo[1,5-a][1,3,5]triazin va pyrazolo[1,5-
a]pyrimidin va/hogc mudi dugc dung ctia ching, sir dung cic dan xuit nay lam hoat
chét duoc dung, dic biét 1a cho phong bénh va/hodc diéu tri bénh ting sinh té bao,
bénh viém nhiém, bénh mién dich, bénh tim mach va nhiém khuén. Hon nita, sang
ché @ cap dén dugc phdm chira it nhit mot trong sd din xuit pyrazolo[1,5-

a][1,3,5]triazin va pyrazolo[1,5-a]pyrimidin va/hoic mudi dugc dung cta chiing.

Tich trang k§ thuit ciia sing ché

Céac thanh vién ho kinaza phu thudc xyclin (Kinaza phuc thudc xyclin -
CDK) kich hoat sy di chuyén qua chu trinh té bao dang dugc xem la dich tri lidu
hép dan, dac biét 1a dbi v6i ung thu. Cac thanh vién ho CDK kiém soét céc qua
trinh khac nhu phién ma va xr ly ARN da va dang it duge chi y cho dén nay, mic
dd bang chimg thir nghiém vé sy tham gia ctia chiing vao céc qui trinh bénh Iy
khac nhau dang xuit hién. Ciing véi viée kiém soat chu trinh té bao, phtic hop
CDK/xyclin ciing da dugc xac dinh 14 thanh phin bao tdn clia co ché phién ma
ARN polymeraza II (Pol II) (Bregman et al., 2000, Front Biosci. 5:244-257). Hién
da biét ¢6 20 CDK ctia dong vat ¢6 vi. Trong khi CDK7 - 13 dugc lién két v6i qua
trinh phién m4, thi chi CDK 1, 2, 4 va 6 cho théy su lién két co thé chtng minh
dugc v6i chu trinh té bao. Duy nhét trong s6 cac CDK cia dong vat ¢6 v 1a CDK7
da hop nhét cac hoat tinh cia kinaza, didu chinh ca su tién trién 13n qud trinh phién
ma cta chu trinh té bao (Desai et al., 1995, Mol. Cell Biol. 15, 345-350).

Yéu t6 phién ma chung TFIIH duoc tinh ché tir té bao dong vét ¢ vi bao
gdm mudi tiéu don vi, bay trong sb d6 (p62, p52, p44, p34, XPD, XPB va TTDA)
tao thanh phtrc hop 15i. Ba tiéu don vi (xyclin H, MAT1 va CDK7) tir kinaza hoat
héa CDK (CAK), dugc lién két v6i 161 cia TFIIH thong qua tiéu don vi XPD
(helicaza trén co s& ATP) cua phtc hgp. Trong qué trinh bét dau phién ma, hoat
dong helicaza cia TFIIH md& ra AND khdi dong 151, trong khi CDK7 phosphoryl
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héa mién du tin cing C (CTD) ctia Pol IT & serin 5 va 7 (Akhtar et al., 2009, Mol.
Cell 34, 387-393) ciing nhu cac yéu tb phién ma khac kiém soét qua trinh chuyén
dbi tir giai doan dau sang giai doan kéo dai (Larochelle et al., 2012, Nat. Strut. Mol.
Biol. 19, 1108-1115). Do d6, CDK7 1a yéu té can thiét cho qua trinh phién mi, diéu
nay cho thdy CDK7 léb dich cho liéu phéap chita ung thu, dic biét 1a ung thu phu
thudc vao qua trinh phién ma.

CDK7 tir lau da duoc khang dinh 13 c6 vai trd thiét yéu trong qua trinh trao
dbi chAt va kha nang ton tai cia té bao. Céc chét e ché CDK phién ma diéu hoa
nguoc mot lwong 16m cac protein chdng chét theo chuong trinh tn tai trong thoi
gian ngan, nhu c4c té bao tiy-1 bénh bach cdu protein chéng chét theo chuong trinh
(Mcl-1), u lympho té bao B kéo dai thém (Bcl-xL) va XIAP (IAP lién két X), D-

wafl

xyclin, ¢-Myc, Mdm-2 (din dén su 6n dinh cta p53), protein p21™*" ¢6 qud trinh
phién ma dugc géy ra qua trung gian boi yéu t6 nhan-kappa B (NF-kB) va VEGF
gdy ra béi tinh trang thiéu oxy (Shapiro GI. 2006, J Clin Oncol; 24(11):1770-83).
Chét rc ché kinaza phu thudc vao xyclin khong chon loc phién ma flavopiridol gay
ra su chét theo chuong trinh & nhiéu té bao u tiy thong qua qua trinh tc ché phién
ma va didu hoa giam Mcl-1. Cac phat hién nay da hd trg cac dinh d& trude day rang
CDK.7 ¢6 thé 1a dich c6 gia tri cho cac loai thubc didu tri bénh 4c tinh va cac bénh
lién quan dén chu trinh té bao (Lolli G and Johnson LN. 2005. Cell Cycle 4:572—
577). |

Chtre ning cia CDK7 14 chét diéu hoa qua trinh phién ma chung va CDK7
1a dich dilu tri cho nhiu bénh va hoi chung c6 lién quan dén cic dot bién trong
ving didu hoa va trong cac yéu td phién ma, dong yéu t6, chét diéu hoa nhiém sic
va ARN khong ma hoa. Céc dot bién nay c6 thé gop phén gy ra ung thu, bénh tu
mién, rdi loan than kinh, hoi chimg cham phat trién, bénh d4i thdo dudng, bénh tim
mach, va bénh béo phi, trong s6 cac bénh khac. Mot s6 yéu tb phién ma kiém soat
viéc tam dung giai phéng va kéo dai ARN polymeraza II va, khi su biéu hién hoic
chirc ning cta chung bi thay ddi, c6 thé tao ra cac té bao khdi u manh (c-Myc) hoic
mot sé dang tinh tu mién. (AIRE) (Tong Ihn Lee and Richard A. Young, Cell, 2013,
152:1237-1251). Do dé, su tc ché hoat tinh kinaza CDK7 ctia ngudi c6 kha ning

2
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din dén hoat tinh chdng ting sinh théng qua chirc ning trong qua trinh tién trién
chu trinh té bao va didu hoa phién ma bang cach irc ché mot sb yéu tb phién ma lién
quan dén gen giy ung thu thong qua sy Grc ché qué trinh phién ma chung. biéu
quan trong hon 1a CDK7 da dugce chimg minh la diéu hoa su biéu hién theo cép sb
nhan ciia cac yéu té phién mi giy ung thu manh hon so véi céc gen bao vé khac
trong t& bao ung thu. Do do, su Gc ché CDK7 ¢6 thé anh huong khac biét dén viéc
phién ma ctia mot sd gen gdy ung thu va gen gift nha, do d6 ctra s tri liéu c6 thé
duge dam bao. Vi 1y do nay, su didu hoa phién ma va su G ché dugc ly thong qua
su e ché phién ma chung thich hop béi CDK7 ¢6 thé dugc 4p dung & diéu tri rdi
loan ting sinh, bao gdm ung thu. Véi vai trd 14 chét diéu hoa chung ctia qui trinh
phién ma, CDK7 1 dich tri liéu dé diéu tri cho cdc bénh nhu viém nhiém, sao chép
vi it nhu HIV, EBV, ung thu va bénh phi dai tim.

St biéu hién cta gen HIV-1 dugc didu hoa béi mot protein chuyén héa
virut(Tat), gy ra su kéo dai phién ma cda su 1gp lai dai song song ciia HIV-1. Su
gdy ra nay doi hoi qua trinh phosphoryl héa tang sy lap lai cua mién dau tan cing C
ctia ARN polymeraza II. Dé dat dugc qua trinh phosphoryl héa tang, Tat kich thich
c4c kinaza CTD lién quan dn céc yéu t6 phién ma chung ctia phirc hop khoi dong,
cu thé 12 CDK?7 lién két voi TFIIH (Nekhai et al.; Biochem J. (2002) 364, 649-657).
Céc tac gia sang ché ctia US 615968 ciing mo ta rang Tat lién két véi CDK7 va su
trong tac ndy lam tang kha nang cia CAK dé phosphoryl héa CTD. Céc tac gia cla
US 615968 tiét 16 thém rang hoat tinh phién ma cta Tat phu thudc vao hoat tinh
kinaza ctia CDK7. Ngoai ra, Young Kyeung Kim va cac ddng tac gia két luan rang
viéc tuyén dung va hoat hoa TFIIH 1a buéc gidi han ty 1€ cho sy xuét hién cia HIV
tir d6 tré (Young Kyeung Kim, EMBO (2006) 25, 3596-3604).

Mttc CDK7 va CDKO9, ciing nhu c4c thanh phan khac clia phirc hop kinaza,
MAT-1/xyclin H dugc diéu chinh ting trong qué trinh 18y nhiém cytomegalovirut &
ngudi. Ngodi ra, c¢b sy gia tdng cac hoat tinh kinaza cia CDK7 va CDK9 (Tamrakar
et al., Journal of Virology, 2005, 79; 15477-15493).

Nhiéu loai thude khang vi-rat huéng dich cac protein cta vi-rut. Cac loai

thud nay c6 nhugc diém 1a virut thuong phat trién khang lai cac loai thubc nay.
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Thubc khang vi-rit huéng dich cac protein té bao can thiét cho qué trinh cta vi-rit,
nhu CDK7, c6 thé khic phuc dugc nhugc diém nay. Céc loai thube nay cé thé ¢6
hi€u qué hon nfra trong viéc diéu tri mot s loai virut khong lién quan va tac dung
cta chiing phai phu thudc vao cac thudc khang virut truyén théng. Chét e ché
CDK7, ¢6 chirc nang kép 13 hoat hoa kinaza bang CDK va diéu hoa phién ma rat

hiéu qua trong viéc dicu tri mot so loai virut.

Ban chét k§ thuit ciia sing ché

Mot muc dich ctia sang ché 1a @8 xuit hop cht va/hoic mudi duge dung cda
chung c6 thé duoc st dung lam hoat chét duoc dung, dac biét 1a cho phong bénh
va/hodc diéu tri bénh tdng sinh t€ bao, bénh viém nhiém, bénh mién dich, bénh tim
mach va nhiém khun, cling nhu ché phim chira it nhat mot trong sb cac hop chit
nay va/hodc mudi dugce dung ciia ching 1am thanh phén hoat duge.

Theo mot khia canh, sang ché dé xuit hop chit pyrazolo-triazin hozc

pyrazolo-pyrimidin dugc xac dinh bing cong thirc chung I:

R" "NH

Ao
Y\Q/k\N/gi ,
Cong thtrc 1

trong do:
X, doc lap trong mdi trudng hop, duoc chon tir CH va N;
Q hodc c6 mét hoic doc lap, trong mdi trudng hop, dugc chon tir nhém bao gém -
NH-, -NH(CH,)-, -NH(CH,),-, -NH(C=0)-, -NHSO,-, -O-, -O(CH,)-, -(C=0)-, —
(C=0)NH- va -(C=0)(CH,)-;
Y, doc 1ap trong mdi truong hop, duge chon tr nhdm bao gém C;5-Cg xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va C;-C¢ alkyl, trong d6 C;-Cs alkyl duoc thé béng
mdt hodc hai trong sé —OR’, “N(RR?, aryl, heteroaryl va heteroxyclyl, C5-Cg
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xycloalkyl c6 thé duogc thé béng mot hoac hai trong sé6 R, R* va -(C=O)R5 ,
heteroxyclyl c6 thé dugc thé b@’mg mot hodc hai trong s6 R®, R* va -(C=O)R5 , va
aryl hodc heteroaryl c6 thé dugc thé béng mot hodc hai trong s6 R®, C;-Cg alkyl, —
OR’, -N(RR’, -(C=0)R’, halogen, heteroaryl va heteroxyclyl,

R', trong mbi truomg hop, doc lap duge chon tir nhém bao gbém hydro va metyl;

R? trong mdi truong hop, doc 1ap dugc chon tir nhém bao gb6m halogen, C;-Cq
alkyl, Cs-Cyo xycloalkyl, -CN, -(C=0)CHj3; va C;-C; haloalkyl, nhém bat ky trong
sb d6 tiry y duoc thé;

R’ hodc c¢6 mat hodc doc 1ép, trong mdi trudmg hop, duge chon tir nhém bao gém
hydro, -OR’, halogen, -N(R*)R’, -NH(C=0)R’, -(C=0)NH,, aryl, heteroaryl,
heteroxyclyl, C;-Cq alkyl va C;-Cq alkyl duoc thé bang -OH hoic -NH,;

R* doc 1ap, trong mdi trudng hop, duge chon tir nhém bao gém hydro, halogen, -
OR’, -N(R®)R?, (=0), aryl, heteroaryl, heteroxyclyl, C,-Cg alkyl va C;-Cy alkyl
dugc thé béng -OH hoic -NH,.;

R, trong mdi trudmg hop, doc 1ap duoc chon tir nhém bao gém hydro, C-Cg alkyl,
C;-Cg xycloalkyl, C;-Cs haloalkyl, heteroaryl, heteroxyclyl, heteroaryl dugc thé
bing mot hodc hai trong sd halogen, -OR", -NR™R", C;-Cg alkyl va C;-Cg alkyl
duoc thé béng -OH, -NH,, heteroxyclyl dugc thé béng mot hodc hai trong sb
halogen, -OR", -N(R"™MR, C;-Cq alkyl va C;-Cg alkyl dugc thé bang -OH hodc -
NH,;

Z 1a chu tric bét ky thude nhéom A sau;

R7 R® (/Rs ) n
6 8 R0 74
™
> \N R® B R N—l{l
RS / w
R1 1
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R‘l 0 RS
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k
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Nhom A
Trong @6 n=1, 2, hodc 3; m= 1, hodc 2;
R® va R’, trong mdi trudng hop, doc 1ap dugc chon tir nhém bao gbm hydro,
-NH(C=0)R", -NHR", -OR™ va c4u trtc bit ky thudc nhém B sau, véi

7N
2N SR
%r—(

v6i diéu kién, khi Z 1a , mot trong s6 R® va R7 khong phai 1a H;

R1G

e ST 5B
ﬁ ENI / EJ\/Q o R'),
R"’ R"
R“’rQ(’ o 3 ’( /gﬁ R18 Rﬁ j\_—?t ] SN (=) o Nl/\/©+ms)
721 IN17_ R12 Q ﬁ) JN\’/N E/LAQu %,N Vi m jg\N/ T, 0
R16 R15 R1s R'® R‘IG -
16 12 12 12 R12 12
SSCR e, @”CQ CQ @j
} ) R1s }R"’ N R15 7/
Ny RZ M 1z K r12 X . R’6 ',‘l
RS

N,

—sCﬂRw

Nhém B
trong d6, doc 1ap trong mdi trudng hop, duoc chon tir 1, 2 va 3;
W 14 cdu tric bét ky thudc nhém C sau;
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0 o R% o] 0o R o RrR? o N o
=
A )l\/ k3 L)‘\,/\/ RZ & L/U\ & L)H/*Rzz i L)H/\ r2 & L))X/ £ L)Jb
R20 R20 R2 R20 R20
(c-1) (c-2) (c-3) (c-4) (c-5) (c-6) (c-7)
O, O, 21

0 o) o N M (Rzz R22 %/RL 7
< n < n < S < 22
@{L)L(%R = e AN N P A P, N4 N Yoo R

o]
(c-8) (c-9) (c-10) (c-11) (c-12) (c-13) (c-14)

Nhém C
L khéng c6 mit hodc, trong mdi trudng hop, doc 1ap dugce chon tir nhém bao gdm -
O- va —NH-;
trong dé n, doc 14p trong mdi trudng hop, durge chon tir 1, 2va 3;
RS, RO RIO, trong mdi trrong hop, doc 1dp dugce chon tir nhém bao gém hydro,
halogen, C;-Cy alkyl, C;-C5 haloalkyl, -OR’, -CN va C;-Cg alkyl dugc thé bang -
OH, -OR’ hogc -NHR’;
R“, trong mdi trrong hop, doc 1ap dugc chon tir nhém bao gém hydro, C;-Cg alkyl,
C3-Cyo xycloalkyl va W, nhu dugc x4c dinh trén day; |
Ru, trong mdi trudmg hop, ddc 1ap duge chon tr hydro va W, nhu duoc xac dinh
trén day;
Trong do néuR" 12 W, RZ1a hydro;
R", trong mdi truong hop, ddc 1ap duge chon tir nhém bao gbm hydro, halogen,
C,-Cy alkyl, C,-C; haloalkyl, -NH,, -OR’, -CN va W, nhu dugc x4c dinh trén day;
Trong do néuR" 12 W, RZ1a hydro;
R 1a céu tric bét ky thudc nhém D;

x\s j@ WW L N_W

Nhém D
RY, trong mdi trudng hop, ddc 1ap duge chon tir hydro va W, nhu duge xac dinh
trén day;
R16, trong mdi trudong hop, doc 1ap duge chon tir nhém bao gém hydro, halogen,
C;-Cg alkyl, C;-C; haloalkyl, -NH,, -OR’, -CN va W, nhu duoc xac dinh trén day;
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Trong d6 néu R 1a W, RZ1a hydro;
R trong mdi trudng hop, doc 1ap dugc chon tir nhém bao gém hydro, C;-Cg alkyl
va C;-C5 haloalkyl;
ng, trong mdi trudng hop, doc 14p duge chon tir nhém bao gdm hydro, halogen,
C,-Cg alkyl, C;-C; haloalkyl, -NH,, -OR’ v -CN;
RY, trong mdi truomg hop, doc 1ap duoc chon tir nhém bao g@)m hydro, C;-Cg alkyl,
C;-Cyp xycloalkyl va W, nhu dugce xac dinh trén day;
Trong do néu R19 law, R 1a hydro;
R* va R*, trong mdi truomg hop, ddc 1ap duge chon tr nhém bao gdm hydro,
halogen, C;-Cg alkyl, C;-C5 haloalkyl, -OR’, heteroxyclyl va -CN;
Rzz, trong moi trudmg hop, doc 1ap dugce chon tir nhém bao gém hydro, halogen,
C,-Cg alkyl, C5-Cyp xycloalkyl, -N(R?),, -NR'R*, -NR'’CH,(CO)NH,,
heteroxyclyl, -OR’ va -CN;
hodc chat ddng phan ddi quang, dang dong phan lap thé, hdn hop cia chét dong
phan ddi quang, chit dong phan khong dbi quang, hdn hop cua chit déng phan
khong ddi quang, raxemat clia céc hop chét néu trén hodc mudi duge dung cia
chung.

Sang ché ciing dé xuét chit ddng phan ddi quang, dang ddng phan 1ap thé,
hdn hop clia chit ddng phan ddi quang, chit ddng phén khong di quang, hdn hop
ctia chat dong phan khong ddi quang, ddng phan ctia cac hop chét néu trén va mudi

dugce dung cta chung.

Mo ta chi tiét sang ché
Theo mdt phuong én cta hop chét c¢6 cong thirc chung I néu trén, trong d6

hop chét nay c6 cong thirc chung Ia:
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Cong thtc Ia
trong do:
X, doc 1ép trong mdi trudng hop, duoc chon tir CH va N;
Y', ddc lap trong mbi trudng hop, dugce chon tir CH, C(OH) va N;
Y?, ddc lap trong i trudng hop, duge chon tir CH, C(OH) va N;
Q khéng c6 mit hodc, trong mdi trudng hop, doc 1ap duge chon tir nhém bao 2dm -
NH-, -NH(CH,)-, -NH(C=0)-, -NHSO,-, -O-, -O(CH,)-, -(C=0)- va -(C=0)(CH,)-;
Rl, trong mdi trudng hop, doc 1ap duge chon tir nhém bao gé)m hydro va metyl;
R?, trong mdi truong hop, ddc 1ap duge chon tir nhém bao g6m halogen, C;-Cs
alkyl, C3-Cy xycloalkyl, -CN, -(C=0)CH; va C;-C; haloalkyl, nhém bét ky trong
sb6 do tuy y dugc thé;
R®, trong mdi trudng hop, doc lap duge chon tir nhém bao gdbm hydro, -OH,
halogen, -N(R%),, -NH(C=0)R?, -(C=0)NH,, C,-C alkyl va C,;-Cg alkyl duoc thé
béng -OH hoac -NH,;
R4, trong mdi trudng hop, khong c¢é mit hoic doc 1ap dugce chon tir nhém bao gém
hydro, halogen, -OH, -OR’, -NH,, C;-Cq alkyl va C,-Cy alkyl dugc thé bang -OH
hodc -NH,;
R’, trong mdi trudng hop, doc 14p duge chon tir nhém bao gém hydro, C;-Cg alkyl
va C;-C; haloalkyl;
7 12 chu tric bét ky thudc nhém A sau;
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R® R7 R® (/Rs ) n }Rg) n
R10 RS RS P R® R10/ \ %//\\ ; —/‘/\\
N s N T O
’ 6 ) R RS /N_N /N'{
R R11 R11 w
8 ro R
(R )n N/ (Rg)n (R13)m ( Rg)n R13 (R9)n R13

///\ _ A AN NS
1 N E \\/gRﬁ)n ,[/I/j\wz H// /N H// N/)N\R12

£ RZ

Nhom A
trong don=1, 2, hoz}c 3: m=1, hodc 2;
R® va R’, trong mdi trudng hop, doc 1ap duge chon tir nhoém bao gbém hydro, -

NH(C=0)R', -NHR™, -OR" va cAu tric bat ky thuéc nhém B sau, véi

Qo
R*,E_r},;j\\[fﬁﬂ
!
g
TR

T

voi didu kién, khi Z 1a , mot trong s6 R6 va R7 khong phai 1a H;
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R16 16
W / 3¢ \/R“ _/(,R )o W
= [Q WA
5’z \ Ny 12 R12 ZLAN R12 77{N /
1 R12 R12 R‘G R16
) /(/R\ )0 RS I\ R8 7 stl Vi X( )o ’}:{N //\
| V== | = R1® — R15) ; — ~
‘L{k R K RV ) g r?;17 ¥ hi‘l?” R R
(rte) R2 (R1s
12 o __ (&
f R1s)o N’Q N@ )o | AN ~4 o N| X >+R16‘0
N== | ! N 2SN
N / $72J\NR-" R W o R12 R
suii e N ee Lo,y
- + N P o - - o)
N ?;/2 NG/ ” * g_ r 4 \ /T g \ /

Nhom B

trong d6 o= 1, 2 hodc 3;

W 12 cAu trac bat ky thudc nhém C sau;

‘;‘f'_)oj\l/ 2 /“\)v \ e W Rzz
R20

(c-1) (c-2) {c-3) {c4) (c-5)

Nhom C

L khéng c6 mat hodc, trong mdi trudng hop, ddc 14p duge chon tir nhém bao gf‘)m -

O- va —NH-;

R® R’ " R', trong mdi truomg hop, ddc 1ap dugc chon tir nhém bao gbm hydro,
halogen, C;-Cs alkyl, C;-Cs haloalkyl, -OR®, -CN va C;-Cy alkyl dugc thé bing -
OH, -OR’ hodc -NHR’;

1 trong mdi truong hop, doc 1ap duge chon tir nhém bao gbm hydro, C;-Cg alkyl,
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C;-Co xycloalkyl va W, nhu duge x4c dinh trén day;

RIZ, trong mbi tredmg hop, doc 14p dugc chon tir hydro va W, nhu dugc xac dinh
trén day;

Trong d6 néu R!"'1a W, R" 1a hydro;

R, trong mdi trudng hop, ddc 1ap duge chon tr nhoém bao gdm hydro, halogen,
C;-C¢ alkyl, C1-Cs haloalkyl, -NH,, -OR’, -CN va W, nhu duoc x4c dinh trén ddy;
Trong do néuR" 1a W, R?1a hydro;

R™ 14 cAu tric bat ky thudc nhém D;

@ NVW @ N-W

Nhém D

RY, trong mdi trudng hop, doc 14p dugc chon tir hydro va W, nhu duge xdc dinh
trén day;
R16, trong mdi trudng hop, doc 14p duge chon tir nhom bao g@)m hydro, halogen,
C;-Cs alkyl, C4-C; haloalkyl, -NH,, -OR®, -CN va W, nhu duoc xac dinh trén day;
Trong d6 néu R 1a W, R'? 14 hydro;
R, trong mdi truong hop, doc 14p duge chon tir nhém bao gdm hydro, C;-Cs alkyl
va C;-C; haloalkyl;
RS trong mdi trudng hop, doc 1ap duge chon tir nhém bao gém hydro, halogen,
C,-Cy alkyl, C;-C; haloalkyl, -NH,, -OR’ va -CN;
R, trong mdi trudng hop, ddc 1ap duge chon tir nhém bao gbm hydro, C;-Cg alkyl,
C;-Cyp xycloalkyl va W, nhu duge x4c dinh trén day;
Trong do, néuR” 1AW, RP 14 hydro;
R* va R?, trong mdi trudng hop, ddc 14p duge chon tir nhém bao gdém hydro,
halogen, C;-Cg alkyl, C;-C5 haloalkyl, -OR’, di vong va -CN;
R%, trong mdi trudmg hop, doc 1ap dugce chon tir nhom bao gE‘)m hydro, halogen,
C,-Cg alkyl, C3-Co xycloalkyl, -N(R®),, -NR¥R?, di vong, -OR’ va -CN.

Theo mdt phuong 4n ciia hop chéit ¢ cong thire chung I hodc cong thie Ia

néu trén,

12
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it nhit mdt trong sb Z, R®, R7, R, R'%, R, R”’, R'® va R" 12 W, nhu dugc x4c dinh
trén day cho cong thirc chung I, hoic la cAu tric chira W, nhu dugc xé4c dinh trén
day cho cong thirc chung I. A

Theo mot phuong 4n cua hop chét c6 cong thire chung I hoic cong thire Ia
néu trén chinh xac mot trong s6 Z, Rﬁ, R7, Ru, Rlz, RB, RP , RvaRrY 1a W, nhu
duoc x4c dinh trén diy cho cong thirc chung I, hodc 1a cAu tric chira W, nhu duge
x4c dinh trén day cho cong thirc chung I.

Theo mot phuong an, it nhat mot trong s6 Z, Ré, R7, R“, Rlz, RB, Rls, R va
RY 1a W, nhu dugc xac dinh trén day, hoic la cAu tric chira W, nhu dugce xac dinh
trén day cho cong thirc chung Ia.

Theo mot phuong an, chinh x4c mot trong $b 7, RG, R, R Ru, Rl3, R" ,
R'® va R'® [a W, nhu duge xéc dinh trén ddy, hodc 14 cdu tric chita W, nhu duge xéc
dinh trén day cho cong thtrc chung Ia.

Theo mdt phuong 4n cia hop chét c6 cong thire chung I néu trén,

R! 14 hydro va hop chat c¢6 cong thirc chung I1:

7

NH

P
Y\Q/k\N)Qi \
Cong thuc I
trong d6 X, Y, Z, R? va Q 1a nhu duge xac dinh trén ddy cho cong thirc chung L.
Theo mot phuong 4n cua hop chét c6 cong thic chung I néu trén, trong d6

hop chét nay c6 cong thirc chung III:

X

23

R‘Yz/\ﬁ)r > S N
LV e N~

13/148



48763

Cong thire III

trong do X, Z, R? va Q 1a nhu duoc xé4c dinh trén ddy cho cdng thirc chung I, va
Y? hodc ¢6 mit hodc doc 1ap, trong mdi trudmg hop, duge chon tir nhém bao gém
aryl, heteroaryl, heteroxyclyl, aryl dugc thé béng mot hodc hai trong s6 C-Cg alkyl,
—OR’, -N(R*)R’, va halogen, heteroaryl dirc_yc thé bang mot hodc hai trong s& C;-Cg
alkyl, -OR’, “N(R*)R’ va halogen, heteroxyclyl dugc thé bang mot hodc hai trong
s6 R® va R24;
R? hodc c6 mat hoic ddc 1ap, trong mdi trudng hop, duge chon tir nhém bao gém
hydro, -OR’, halogen, -N(R*)R’, -NH(C=0)R’, -(C=0)NH,, aryl, heteroaryl,
heteroxyclyl, C;-Cg alkyl va C;-Cg alkyl duoc thé bing -OH hodc -NHy;
R* doc 1ap, trong mdi trudong hop, duge chon tir nhém bao g@‘)m hydro, halogen, -
OR’, -N(R*R’, (=0), aryl, heteroaryl, heteroxyclyl, C,-Cg alkyl va C;-Cq alkyl
duoc thé béng -OH hodc -NH,,;
trong do R 12 nhu duoc xac dinh trong diém 1;
L! hoac ¢6 mat hoac doc lap, trong mdi trudng hop, duge chon tir nhém bao gém -
NH-, -NH(CH,)-, -NH(C=0)-, -NHSO,-, -O-, -O(CH,)-, -(C=0)-, (C=0)NH- va
-(C=0)(CHa)~;
Y', doc 1ap trong mdi truomg hop, duge chon tir CH, C(OH) va N;
Yz, ddc lap trong mdi trudng hop, dugce chon tir CH, C(OH), O va N;
q, doc 1ép trong mdi trudng hop, duge chon tir 0, 1 va 2;
r, ddc 14p trong mdi trudng hop, duge chon tir 0, 1, 2 va 3;

Theo mdt phuong én cua hop chét c6 coéng thic chung I hodc cdng thic
chung Ia néu trén
Z1a Zl, va Z! 1a cAu trac bat ky thudc nhom E sau;

RS

R13 R13

R12

R12 ‘1_{1
Nhém E

R6 uh'l.

trong d6 m, doc 1ap trong mdi trudng hop, dugce chon tir 1 va 2; va

n nhu dugc xac dinh trén day cho cong thtrc chung I;

14
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R®, R’, R va R" 1a nhu duoc x4c dinh trén day cho cong thirc chung I;
R® 14 chu truc bat ky thudc nhém B nhu duge x4c dinh trén ddy cho cong thuc
chung I.

Theo mdt phuong &n cua hgp chét c6 cong thirc chung Ia néu trén,

712 7', va Z! 1a cAu truc bat ky thudc nhém E sau;

8
=z & RS /R8 (Rg)n (R13)m (Rg)n R (rRe)n R
N oL o0 oo
NS N -
16 X N TSN R W N g2 WP \N//kRn
Nhém E

trong d6 =1, 2, hodc 3; m = 1 hodc 2;
RS, R’, R'2 va R" 1a nhu dugce xé4c dinh trén day; va
R® 1 cAu tric bét ky thude nhém B nhu duge xé4c dinh trén day.
Theo mot phuong &n cua hop chét c6 cong thire chung I hodc cong thic

chung Ia néu trén,
(re)y
n\;j
X\~ =6
Zla -~
p, doc lap trong mdi trudng hop, duge chon tir 0, 1,2 va 3;
X!, doc 1ap trong mdi trudng hop, duge chon tir CR®va N;
RS 13 céu tric bat ky thudc nhém B, nhu duge xac dinh trén ddy cho cong thirc
chung [; va
R® nhu duge x4c dinh trén dy cho cong thirc chung I.
Theo mét phuong 4n cta hop chét ¢6 cong thie chung Ia néu trén,

(Re)p

™
X A e

Zla v
p bing 0, 1, 2 hodc 3
Xi, ddc 14p trong mdi trudng hop, duge chon tur CR®vaN;

15
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R® 1a cAu trac bét ky thudc nhém B, nhu duge xac dinh trén day; va
R® nhur dugc x4c dinh trén dy.
Theo mot phuong 4n ctia hop chit ¢6 cong thirc chung I hodc cong thirc

chung Ia néu trén,

N
R® S |
Zla ~~  hoicZla ™ Y

RS
AN "
l Z

trong do R® — R® 1a nhu duogc x4c dinh trén ddy cho cong thirc chung 1.

Theo mot phuong &n cua hop chét c¢6 cong thire chung Ia néu trén,

RB
|\ N
7 Re ]
. X
Z1la v hodc Z 14 % R
trong d6 R® — R® 1a nhu duoc x4c dinh trén day.

Theo mot phuong 4n cta hop chét ¢6 cong thirc chung I néu trén,

R10 l RG

Zla N
trong do R® va R 1a nhu dugc xé4c dinh trén ddy cho cong thirc chung L.
Theo mdt phuong an ctia hop chét c¢6 cong thie chung I néu trén, trong do

hop chét nay c6 cong thirc chung IV:

R8

e

1

) RS
NH

A
X/ N/N\
ve s )%8

~Q~ N
RZ

Coéng thire IV

16
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trong 46 X, X!, RG, R® va Q12 nhu duoc xac dinh trén ddy cho cong thirc chung I,
va

X! nhu duge x4c dinh trén day;

trong d6 Y" 14 ciu tric bat ky thudc nhém F sau;

26 R26

2O N
LD IR D
Q J\/\ J /E\/ N\\st ’1{26 N-g27
B \ ¥ : .
PR e W o Wog e *’m A
R26 O\/ R26 Sy O/ "R%® S R2s - N/
fg“ﬁ e
RZG ‘ILL/\/ st
Nhom F

R?® va R* hodc c¢6 mat hodc ddc 14p, trong mdi trudng hop, duge chon tir nhém bao
gdm hydro, -OR’, halogen, N(RR’, -NH(C= =0)R’, -(C=0)NH,, aryl, heteroaryl
heteroxyclyl, C{-Cq alkyl va C;-Cq alkyl dugc thé bdno -OH hoac -NH,;
trong d6 R® nhu dugc xéc dinh trén day cho cong thirc chung L.

Theo mot phwong an ctia hop chat cé cong thire chung I néu trén,
R? 1a C1—Cg alkyl.

Theo mot phuong an cda hop chét ¢6 cong thirc chung Ia néu trén,
R?1a C;—C; alkyl.

Theo mot phuong 4n ciia hop chit ¢é cong thirc chung I néu trén hodc cong
thirc chung Ia néu trén,
RS va R/, trong mdi trudng hop, ddc 1ap dugc chon tir -NH(C=O)R14, -NHRM, -
ORM, c4u truc bat ky thu¢c nhom B’ sau:

17
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?Hw” j;} a»ﬁ / %#o o
rC rQ rQ e 5
\(R‘IG \(R1G EA/N / z/k

R1T

RV

R16 R1s R16
S GG g O

3N
Nhém B’

Hw 4 ew
trong do R duogc chon tir nthém bao gbm RS va \// , trong d6 R,
RS, R'Z, R, R, R"™ va W 1a nhu dugc xac dinh trén day.
Theo mdt phuong an ciia hop chit ¢6 cong thic chung I néu trén hodc cong

thirc chung Ia néu trén,

0o R 0
;;‘\ L/U\(K/ R22 :ﬁs\ L)k‘/
RZO

W duoc chon tir nhém bao gdm (c-2) ..va  (ed)
R* —R* va L 1a nhu duoc xac dinh trén day.

Theo mot phuong 4n ciia hgp chat c6 cong thirc chung Ia néu trén hodc cong
thirc chung II1 néu trén,
Y'1a N, Y2 1a CH, va R? 1a -N(R®),, R’ 1a nhu dugc xé4c dinh trén day.

Theo mdt phuong 4an, sang ché ciing d& xuét mudi duoc dung cia hop chit
theo sang ché, nhu dugc xac dinh trong ban md ta nay.

Theo mdt phuong 4n, hop chét theo sang ché 14 hop chét dugc chon tir cac
cAu trac 1 —88, nhu dugc liét ké thém duéi day trong Bang 7.

Theo khia canh khéc nita, sing ché cling d& xuét dwgc phdm chira hop chét

18
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theo sang ché nhu duge xac dinh trong ban mo ta nay, dudi dang hoat chét, cing
v&i it nhat mot chit mang, t4 duoc va/hoic chét pha logng dugc dung.

Theo mot khia canh, sang ché ciing dé xuit hop chét theo sang ché nhu duoc
xac dinh trong ban mo ta nay, dé dung 1am hoat dugc hoic hoat chét duge dung,
trong do tét hon 13 hoat dugc hoidc hoat chét duge dung nay ¢6 hoat tinh ¢ ché dbi
véi kinaza phu thudc xyclin 7 (CDK7).

Theo mdt khia canh, sang ché ciing d& xuét hop chét theo sing ché, nhu
duoc x4c dinh trong ban md ta ndy, dé ding trong phuong phép ngén ngira va/hodc
didu tri bénh lién quan dén qua trinh Gc ché su chét theo chuong trinh, hoat tinh
phién mi b4t thuong vi/hodic su nglimg chu trinh té bao boi hoat tinh bat
thuong va’/hodc su biéu hién qua muc cia mot hodc mot sb kinaza phuc thudc
xyclin (CDK), ddc biét 12 kinaza phuc thudc xyclin 7 (CDK7), trong d6 bénh dugc
chon tir bénh tang sinh, nhifm khuén, bao gdm bénh co hoi, bénh mién dich, bénh
tw mién, va bénh viém nhiém.

Theo mot phuong an, bénh lién quan dén qué trinh Gc ché su chét theo
chuong trinh, hoat tinh phién ma bét thudng va/hoic sy ngimg chu trinh té bao boi
hoat tinh bét thudong va/hodc su biéu hién qua muc cia mot hodc mot sb kinaza
phuc thudc xyclin (CDK), dac biét 1a kinaza phuc thude xyclin 7 (CDK7), la bénh
lién quan dén, kém theo bdi, gay ra bdi va/hodc gy cam tmg boi su rdi loan chire
ning va/hodc sy ting chic nang CDK7. Theo mot phwong an, bénh lién quan dén
qua trinh Grc ché su chét theo chuong trinh, hoat tinh phién ma bét thudng vi/hoic
su ngtrg chu trinh t& bao bai hoat tinh bat thuong va/hodce su biéu hién qua muac
cia mot hodc mot sb6 kinaza phuc thudc xyclin (CDK), dac biét 1a kinaza phuc
thudc xyclin 7 (CDK7), 1a bénh ting sinh. Theo mdt phuong 4n, bénh ting sinh nay
1a ung thu.

Theo mot phuong an, ung thu duge chon tir nhém bao gbm ung thu biéu mo
tuyén, khoi u 4c tinh mang mach, bénh bach ciu cép tinh, u xo than kinh thinh giac,
ung thu biéu mo dng cut, ung thu biéu md hiu mén, u bao hinh sao, ung thu biéu
md té bao nén, ung thu tuy, khdi u Desmoid, ung thu bang quang, ung thu biéu md

cubng phdi, ung thu v phu thudc va khong phu thude vao estrogen, ung thu hé
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bach huyét Burkitt, ung thu hoang thé, ung thu biéu mé khéi u nguyén phét khong
xac dinh (héi ching CUP), ung thu dai truc trang, ung thu rudt non, khéi u rudt
non, ung thu budng trimg, ung thu biéu mé mang trong da con, u mang nio thét,
dang ung thu biéu mo, khéi u Ewing, khéi u da day-rudt, ung thu da day, ung thu
dai tryc trang, ung thu biéu mé dai truc trang, ung thu tr cung, ung thu cd, cb tu
cung, u nguyén bao than kinh dém, khéi u phu khoa, khdi u tai, miii va hong, khdiu
méau, bénh bach cau té bao 16ng, ung thu niéu dao, ung thu da, ung thu da tinh
hoan, khéi u ndo (khdi u than kinh dém), khéi u 4c tinh no, ung thu tinh hoan, khéi
u tuyén yén, hach dang ung thu, sacom Kaposi, ung thu thanh quan, khéi u té bao
mam, ung thu xuong, ung thu biéu mé dai truc trang, khdi u dau va cb (khéi u cda
ving tai, miii va hong), ung thu biéu mé rudt két, u so hau, ung thu khoang miéng
(ung thﬁ & ving miéng va trén moi), ung thu cia hé than kinh trung wong, ung thu
gan, khéi u 4c tinh gan, bénh bach cau, khdi u mi mét, ung thu phéi, ung thu hé
bach huyét, ung thu da déy,' khéi u 4c tinh, ching tao u tdn san 4c tinh, khdi u 4c

tinh dudng da day-rudt, ung thu biéu mé vi, ung thu truc trang, u nguyén bao tiy,

20/148

khéi u 4c tinh, u mang no, ung thu hé bach huyét Hodgkin/khong Hodgkin, khdiu

sti dang ném, ung thu miii, u xo than kinh, u nguyén bao than kinh, ung thu than,
ung thur biéu m6 té bao than, u thin kinh dém it nhénh, ung thu biéu mé thuc quan,
ung thu biéu mé tiy xuong va ung thu biéu mo tao xuong, u xuong 4c tinh, ung thu
bidu md budng trimg, ung thu biéu md tuyén tuy, ung thu duong vat, u twong bao,
ung thu tuyén tién liét, ung thu hau, ung thu biéu md truc trang, khdi u 4c tinh &
mét, ung thu 4m dao, ung thu biéu md tuyén gidp, ung thu thuc quan, ung thu hé
bach huyét té bao T, khbi u tuyén trc, ung thu biéu mé bng, khéi u mat, ung thu
niéu dao, khéi u tiét niéu, ung thu biéu mo té bao chuyén tiép xam l4n, ung thu &m
hg, mun céc, khdi u m6 mém, sacom moé mém, u nguyén bao thén, ung thu biéu mo
cd, ung thu ludi, ung thu biéu mé dng dén trimg x4m 14n, ung thu bidu mo tiéu thiy
x4m 14n, ung thu biéu mo 6ng dan trimg tai chd, ung thu biéu md thity con tai chd,
ung thu biéu md phdi té bao nho, ung thu biéu mo phdi té bao khéng nhé, u tuyén
cubng phdi, u nguyén bao phdi, u trung biéu mo, khdi u than kinh dém cubng nio,

u than kinh dém dudi d6i, u bao hinh sao ti€éu nfo, u bao hinh sao néo trudc, khoi u
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biu bi than kinh, khéi u tuyén ting, sacom tir cung, ung thu tuyén nuéc bot, ung
thu biéu mo myén hau mén, khdi u té bao 16n, khéi u khung xuong chiu, khéi u
niéu quan, ung thu thdn dang nhu di truyén, ung thu than dang nhu 1é té, khéi u 4c
tinh ndi nhan ciu, ung thu biéu mé té bao gan, ung thu biéu méd dudng mat, ung thu
bidu mo dudng mét t& bao gan hdn hop, ung thu biéu mé té bao vay, khéi u 4c tinh,
ung thu da té bao Merkel, ung thu da khdi u 1anh tinh, ung thu ha hau, ung thu miii-
héu, ung thu miéng-hiu, ung thu khoang miéng, ung thu té bao vay, khdi u 4c tinh
khoang miéng, uﬁg thu hé bach huyét lién quan dén AIDS, ung thu hé bach huyét té
bao T cua da, ung thu hé bach huyét ctia hé than kinh trung wong, u md bao xo 4c
tinh, sacom bach huyét, sacom co van, bénh mo 4c tinh, sacom nguyén bao soi,
sacom mach mau 4c tinh, u nguyén bao mach méu, sacom u co tron (LMS), ung
thu biéu mé tuyén v & cho, Vé ung thu bidu mé tuyén va & meo.

Theo mdt phuong an, nhiém khuin nay, bao gém bénh co hoi, dugce chon tir
AIDS, nhiém khuin Adenovirut, bénh nang san ché tb ong (AHD), bénh do amip
gdy ra, bénh nhiém 4u trung giun, bénh nhiém 4u trung giun Anisakis, bénh than,
nhidm khudn do Babesia, nhiém khuin do Balantidium, nhiém khuén Baylisascaris,
bénh sbt ¢ (bénh san mang), nhiém khudn Blastocystis hominis, bénh Lyme do
nhidm khudn Borrelia, ching ngd doc thit, bénh tiéu chay Brainerd, nhiém khudn
Brucella, bénh viém ndo thé bot & bo (BSE), bénh viém nim Candida, nhiém giun
Capillaris, hoi ching mét moi méan tinh (CFS), bénh Chagas, thiy déu, nhiém
khuén Chlamydia pneumoniae, bénh dich ta, hdi chimg mét moi méan tinh, bénh
Creutzfeldt-Jakob (CJD), bénh san 14 gan nho, bénh 4u trung di chuyén & da
(CLM), bénh ndm Coccidioidomycosis, ching dé mét, bénh do Coxsackievirut
A16 (Cox A16), bénh ndm Cryptococcus, nhiém khudn Cryptosporidium, bénh st
Tay soéng Nile, bénh nhiém ky sinh tring Cyclospora, nhiém 4u trung san lon hé
than kinh trung wong, nhiém khuin Cytomegalovirut, bénh sét xudt huyét, nhiém
khuén Dipylidium caninum, bénh s6t xudt huyét Ebola (EHF), bénh bach cAu phé
nang (AE), bénh viém nio, nhiém khuin Entamoeba coli, nhiém khuin Entamoeba
dispar, nhiém khudn Entamoeba hartmanni, nhim khuin Entamoeba polecki,

nhiém khudn giun tron, nhiém khuin Enterovirut (Bai liét/khong bai liét), nhiém
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virut Epstein Barr, nhidm khuén Escherichia coli, nhiém khudn do thuc phém, bénh
16 mém long méng, bénh viém da do ndm, bénh nhiém ndm, bénh viém da day-
rudt, bénh lién ciu lon Nhém A, bénh lién ciu lon Nhém B, bénh Hansen (bénh
phong), hoi chimg phdi do Hantavirut, nhidm chdy dau (bénh chdy rén), nhiém
khudn Helicobacter pylori, bénh v& mau, nhiém virut Hendra, bénh viém gan
(HCV, HBV), bénh do Herpes Zoster (bénh gidi leo), nhiém khuin HIV, bénh sét
r4i hoi & ngudi, nhiém virut cim hop bao & ngudi, bénh cim, nhiém nim lan téa
Isosporiasis, bénh sbt Lassa, bénh Leishmania, bénh Leishmania ndi tang (VL),
bénh sbt rét, bénh sbt xuét huyét Marburg, bénh séi, bénh viém dong mach, nhiém
khuin phtc hop Mycobacterium avium (MAC), nhim khuin Naegleria, nhiém
khuén bénh vién, nhiém khudn Amebae duong rudt khong gdy bénh, bénh mu song,
bénh san 14 gan nho, nhiém khuédn virut gdy u nht, nhiém khuén Parvovirut, bénh
~dich hach, bénh phéi do nim Pneumocystis (PCP), nhiém khuén Polyomavirut,
bénh sét Q, bénh dai, nhifm vi rit hop bao ho hdp (RSV), bénh sbt thap khép, bénh
sét thung ling Rift, nhiém khuan Rotavirut, nhiém khuin giun tron, nhiém khuin
Salmonella, bénh ghé, bénh ly, bénh z6-na, chung ngd say, bénh dau mua, bénh
nhiém khuén ciu chudi, nhiém khuin sin xo mit, bénh udn véan, hoi ching sbc
nhidm ddc, bénh lao phdi, t4 trang, nhidm khuén ta bién, nhiém khuin huyét do vi
khuédn phéy, bénh s6t xuét huyét do virut, mun céc, nhiém khuén qua nudc, nhiém
khuén virut Bénh thity ddu-Zoster, bénh ho ga va sét vang.

Theo mdt phuong 4n, bénh mién dich va/hoic bénh tu mién dugc chon tir
bénh hen, bénh dai thao dudng, bénh thép khop, AIDS, thai loai md va co quan cly
ghép, bénh viém mii, bénh phé)i tac ngh&n mén tinh, bénh lodng xuong, bénh viém
loét dai trang, bénh viém xoang, lupus ban 4o, nhiém trung t4i phét, bénh viém da
do di truyén/eczema va di ting nghé nghiép, di tng thic 4n, di tng thudc, phan tmg
phan v€ nghiém trong, phan V¢, biéu hién cta bénh di g, suy gidm mién dich
nguyén phat, trang thai thiéu hut khang thé, ching suy giam mién dich qua trung
gian té bio, ching suy gidm mién dich két hop nghiém trong, hoi ching DiGeorge,
hoi ching IgE cao (HIES), hdi ching Wiskott-Aldrich (WAS), chimg thit diéu-gisin

mach, ung thu qua trung gian mién dich, khuyét tat té bao bach cau, bénh tr mién,
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bénh lupus ban d6 hé théng (SLE), bénh viém khép dang thip (RA), bénh da xo
ctmg (MS), bénh d4i thao dudng qua trung gian mién dich hogc Typ 1, bénh viém
than tiéu cau qua trung gian mién dich, bénh cimg da, bénh thiéu méau 4c tinh,
chitng rung téc, bénh pemphigus, bénh pemphigus thé thong thuong, bénh nhuoc
co, bénh viém rudt, bénh Crohn, bénh vay nén, bénh viém tuyén giap tr mién, bénh
Hashimoto, bénh viém bi co, hdi chitng Goodpasture (GPS), bénh nhuge co (MG),
bénh viém mét giao cam, viém mang mach nho Phakogene, bénh viém gan ning
theo chu ky, chimg xo gan mat nguyén phat, bénh thiéu mau tan mau tyr mién, va
bénh Werlhof.

Theo mét phuong 4n, bénh viém nhiém duge gdy ra, dugc gdy cam Ung,
duoc khoi mao va/hodc dugce ting cudng boi vi khudn, virut, prion, vat ky sinh,
nim, va’hodc gy ra bdi cac tac nhan kich thich, chén thuong, chuyén héa, di ng,
t mién dich hodc vo cin.

Theo mdt phuong an, bénh viém nhiém dugce chon tir nhém bao gém hoic
gém bénh viém nhiém hé than kinh trung uong (CNS), bénh viém khép, bénh viém
nhiém mach mau, bénh viém nhiém tai giita, bénh viém rudt, bénh viém nhiém da,
bénh viém mang bd dao, va bénh viém nhiém thanh quan.

Theo mot phuoﬁg 4n, bénh viém nhiém c‘hrc_fc chon tir bénh viém nhiém hé
than kinh trung wong (CNS), bénh viém khép, bénh viém nhiém mach mau, bénh
viém nhiém tai gifta, bénh viém ruot, bénh viém nhiém da, bénh viém mang bd dao,
bénh viém nhiém thanh quén, trong dé t&t hon 13 bénh viém nhiém duge chon tir
nhém bao gém ap xe, bénh viém gidc mac do acanthamoeba, mun tréng c4, bénh
do khuén tia, bénh viém da cép tinh, bénh nhiém tring thanh quan cta ngudi Ién,
bénh biéu m6 sic t6 nhau thai da & cp tinh, tdn thuong cdp tinh (nhiét), bénh hoai
tr vong mac cép tinh, bénh viém tai giita cép tinh, ching r6i loan tao, bénh viém da
tiép xtic di tmg, bénh phi mach mau do amyloit, bénh viém cot séng dinh khép,
bénh nhidm déc ndm, bénh viém da do di truyén, bénh gia di ing, tu khang thé
trong viém mach m4u, t6i loan do vi khuén, ching viém thanh quan do vi khuén,
bénh viém mang ndo do vi khuén, bénh Behget (BD), bénh mang mach hinh chim,
bénh Gilchrist, bénh Borna, nhiém khuén Brucella, bénh viém day thanh, chting
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viém tii thanh mac, bénh viém nim Candida, bénh viém ndo va day cot séng & cho
canh, bénh viém ndo va diy cot sdng & chd canh & dong vat chua trudng thanh,
bénh st xuét huyét & ché, bénh viém nio va diy cot séng do virut herpes & chd, u
biéu bi tai gifta, bénh u hat man tinh (CGD), bénh viém da man tinh, bénh viém néo
va ddy cot sdng tai phat man tinh, bénh viém tai gilta méan tinh, bénh pemphigoid
¢ seo & mit (OCP), nhi®m khudn dudng hé hap trén théng thudng, u hat, bénh
Crohn, bénh nim Cryptococcus, bénh viém bi co, bénh bach hau, bénh lupus ban
d6 dang dia (DLE), bénh viém mach mdu do thudc, thudc hoic phan tng qui man,
bénh nhiém khuin encephalitozoonosis, bénh viém ndo va mang nio tdng bach cau
ua eosin, hong ban da dang (EM), virut gdy bénh bach cdu & méo, virut gay thiéu
hut mién dich & méo, bénh viém phuc mac truyén nhiém & meéo, bénh bai liét &
meo, bénh ndo Xép & meo, hoi ching dau co xo hda, bénh viém mang bd dao loan
sic td mdng mét Fuchs, ching trao nguge da diy-thuc quan, bénh viém dong mach
té bao khdng 13, bénh loét miii truyén nhiém, hdi ching ting nhin 4p, bénh viém
day than kinh hat l4u, bénh viém ndo va mang nio thé hat (GME), nhiém virut
herpes simplex, bénh ndm mo, bénh vO cén, r6i loan viém nhiém vo cin, céc rbi
loan do mién dich va vd cin, nhiém khuén cta vat chu bi suy giam mién dich, bénh
viém gan truyén nhiém & ché, bénh viém thanh quan do hit phai, bénh viém thén
k&, bénh viém da tiép xuc kich ung, bénh viém khép dang thép vi thanh nién, bénh
Kawasaki, bénh viém ndo do virut La Crosse, ap xe thanh quén, bénh viém thanh
quan, bénh Leishmania, bénh viém mang bd dao do thdu kinh, bénh phong, bénh
trung x04n méc cau, bénh bach cAu, bénh lichen phéng, bénh lupus ban do, ung thu
hé bach huyét, bénh viém dong mach, bénh viém mang ndo & cho6 sdn xam, bénh
viém dong mach/viém ndo va mang ndo hdn tap, bénh viém da 6ng vi thé, bénh
viém mang mach da 6, bénh viém ndo tiy da tiéu diém & dong vat trudng thanh,
bénh da xo cting, chimg khoé doc cang co (MTD), bénh vé ndm (ném), bénh vé nim
ctia hé than kinh trung wong (CNS), bénh viém nio hoai tir, bénh hoai tr, bénh
viém nfo & ché gia, bénh mu sdng, bénh viém ndo va day cot séng ky sinh trung,
bénh nhi®m ky sinh tring, bénh viém quy dau Pars, bénh viém ndo do parvovirut,

bénh viém thanh quan tré em, di tng do 6 nhiém va thiét bi x0ng, bénh viém da co,
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bénh viém ndo do virut distemper sau ti€ém vacxin & ché canh, bénh do prion
protein, nhiém nim protothecosis, bénh viém ndo-bénh viém nio va day cot séng 1§
nguyén sinh dong vat, bénh vay nén, bénh viém khép vay nén, bénh viém ndo &
cho pug, tdn thuong do chiéu xa, bénh viém thanh quan do chiéu xa, chumng hoai tir
xuong ham do chiéu xa, bénh viém da sun tai dién, hoi chimg Reiter, bénh viém
vong mac sic td, khdi u 4c tinh & mét, bénh viém khép dang thép, rdi loan do
Rickettsia, bénh st mang nao mién ndi, bénh ngd doc Salmon (SPD), bénh ky sinh
tring Sarcocystis, bénh u hat, bénh sén méang, bénh cing da, bénh xo cing mii,
bénh viém mang cng tinh mach, bénh ché run rdy, hdi chimg Sjogren, bénh viém
thanh quan co thit, bénh xoin khuin (bénh giang mai), bénh viém da x6p bao, bénh
nhidm nim, bénh viém dong mach-viém mang nio dap tng v6i steroit, hdi chimg
Stevens-Johnson (SJS, EM thé ning), bénh viém thanh thiét, bénh viém mat giao
cam, bénh nhiém giun Syngamia, bénh giang mai, bénh viém mach mau h¢ théng 1§
bénh u hat, bénh viém dong mach Takayasu, bénh viém gan (chung viém gén),
bénh viém thuyén tic mach mau (bénh Buerger), bénh viém ndo virut do ve truyén
& cho, ly thuong bi hoai tir nhiém doc (TEN), bénh giun dfia ché meo, bénh nhiém
ky sinh trung Toxoplasma, chin thuong, bénh viém thanh quan do chan thud’ng,
bénh giun xofn, bénh ngu trau, bénh lao phdi, bénh sét thd, bénh viém loét dai
trang, may day (néi mé day), bénh viém mach mau, bénh viém mach mau va bénh
ac tinh, bénh viém mach mau va bénh viém khép dang thép, bénh viém mach mau
trong bénh ly viém co v cdn, bénh viém mach mdu cua h¢ than kinh trung wong,
bénh viém mach mau tha cép do nhiém khudn, nm, va ky sinh trung, r6i loan do
virut, chirng viém thanh quan do virut, bénh bach bi, chimg lam dung tiéng noi,
chimg xuit huyét ddy thanh, hdi ching Vogt-Koyanagi- Harada (VKH), u hat
Wegener, va bénh Whipple.

Séang ché ciing mé ta phuong phép diéu tri vi/hodc ngin nglra bénh lién
quan dén qué trinh tc ché su chét theo chuong trinh, hoat tinh phién ma bat thudng
va/hodc su ngimg chu trinh t& bao béi hoat tinh bat thudng va/hodc su biéu hién
qud mirc ciia mot hodc mot sb kinaza phuc thudc xyclin (CDK), ddc biét 1a kinaza

phuc thudc xyclin 7 (CDK?7), trong d6 bénh dugc chon tir bénh tang sinh, nhiém
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khudn, bao gbm bénh co hoi, bénh mién dich, bénh tw mién, va bénh viém nhiém,
trong d6 phuong phéap didu tri va/hodc ngin nglra bao gdm viéc cho bénh nhan cin
didu tri bénh dung hop chit theo sang ché nhu dugc xac dinh trong ban md t ndy.

Theo mdt phuong an, bénh nhan can diéu tri bénh 1a dong vat cé vu. Theo
mot phuong an, bénh nhén can diéu tri bénh 12 nguoi. Theo phuong 4n khac, bénh
nhan can diéu tri bénh 13 dong vat khong phai 1a nguoi.

Theo mot phuong an, bénh dugc ngén ngira hoic diéu tri trong phurong phap
nay la nhu dugce x4c dinh trong ban mo ta nay.

Séng ché ciing md ta viée sir dung hop chét theo sang ché nhu dugce xéc dinh
trong ban mé ta nay dé san xuat thudc ngin ngira va/hodc diéu tri bénh lién quan
dén qua trinh Gc ché su chét theo chuong trinh, hoat tinh phién ma bat thuong
va/hodc sy ngimg chu trinh té bao bdi hoat tinh bat thudng va/hodc su biéu hién
qué mtrc cia mot hodc mot s6 kinaza phuc'thuc}c xyclin (CDK), dic biét 1a kinaza
phuc thuc}é xyclin 7 (CDK?7), trong d6 bénh dugc chon tir bénh ting sinh, nhiém
khuén, bao gdm bénh co hdi, bénh mién dich, bénh tu mién, va bénh viém nhiém,
nhu dugce xéc dinh trong bdn mo ta nay.

Céc déu hiéu, khia canh va chi tiét ¢6 loi hon nira cia séng ché dugc thé
hién rd rang tur cac diém yéu ciu bao ho phu thudc, ph?m mo ta, cac vi du va hinh
VE.

Hop chét theo sang ché 1a cac chat trc ché hiéu qua cao CDK7 threonin/serin
kinaza va/hodc phtrc hgp cia nd, CDK7/MAT1/CycH. Céac hop chét theo sang ché
thich hop dé dung lam hoat chit duoc dung. Cac hop chét theo sang ché thich hop
dé diéu tri c4c rdi loan lién quan d&én, di kém bai, gdy ra béi va/hodc gdy cam ung
bdi CDK7 va phtc hgp cua no, dic bigt 1a su tdng chirc ndng hodc r6i loan chire
ning cta ching. Do d6, cac hop chét théo sang ché thich hop dé diéu tri cdc bénh
lién quan dén CDK7 hodc cac rdi loan va phirc hop CDK?7 gdy ra céc rdi loan nay.

Céc hop chét theo sang ché ciing hitu ich dé san xuét thude hodc duoc phdm
d8 didu tri cac rdi loan lién quan dén, di kém bdi, gdy ra béi va/hodc gdy cam tng
bai CDK7 va phtrc hgp cua nd, dic biét 1a sy tdng chirc ndng hodc r6i loan chire

ndng cta ching. Céac hgp chat theo sang ché con dugce sir dung d€ sdn xuat thude
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hodc duge phdm dé diéu tri vi/hodc ngin ngira CDK7 va phtc hop cla n6 gay ra
céc rbi loan nay.

Cu thé, cac tic gia sang ché da phat hién ra rang trong cac phuong 4n dé
theo sang ché, trong d6 hop chat theo sang ché chita nhém W, nhu duge xac dinh
trén ddy, ching co6 thé lién két cong hoa tri véi nhém —SH- cua céac gbe xystein
trong kinaza phuc thudc xyclin, cu thé 13 CDK7, do d6 tao ra lién két cdng hoa tri
va va mot san phim cong gitra hop chit va kinaza va do d6 tic ché kinaza. Diéu nay
lién quan cu thé dén cac phuong 4n trong d6 it nhit mot trong 6 Z, R®, R, R, R",
RE, RY, R va R" 1a W, nhu duoc xac dinh trén day, hoic 1a cAu trtic chta W, nhu
dugce xac dinh trén day.

Hon nita, n6 lién quan dén cac phuong 4n trong d6 chinh xac mot trong s6 Z, RS,
R’ R', R R RP R'S va R 1a W, nhu duge xé4c dinh trén day, hodc la ciu tric
chtrta W, nhu duogc xac dmh trén day. Piéu nay la do tht c& cac chu trac W nhu duge
xac dinh trén ddy chtra mot lién két d6i hodc ba cho phép phan tmg v6i nhém
sulthydryl trong kinaza va cho phép tao ra san pham cong gitra hop chat va kinaza.
Mic dir gin két cong héa tri ctia hop chat phu hop véi sang ché, kinaza dugc trc

che. Thuét ngir “chinh xadc mdt”, nhu dugce sir dung trong ban mo ta nay, c6 nghia la
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n6 chi 1a mot (va khong nhiéu hon) trong so cac nhém/goc 1a W hodc ciu tric chira

W, nhu dugc xac dinh trén day.

Thuét ngtt "duoc thay thé tiy y" nhu duge st dung & ddy c6 nghia 1a dé chi
ra nguyén tr hydro c6 mét va duoc gén vao nguyén tir thanh vién trong nhém, hogic
mdt vai nguyén to hydro nhu viy, ¢o thé duoc thay bing nhém thich hop, nhu
halogen bao gé)m florua, C;-C; alkyl, C;-C; haloalkyl, metylhydroxyl, COOMe,
C(O)H, COOH, OMe, hozc OCFj3;

Thuat ngit “alkyl” dugc dung trong ban mo ta dé chi gbe hydrocarbon héa tri
moét, béo no, mach théng, mach nhanh hodc mach vong co sb lugng nguyén tir
cacbon nim trong khoang xac dinh. Do d6, vi du thuit ngt “C;-Cs alkyl” duge
dung trong ban mo ta @& chi cac ddng phan bit ky ctia hexyl alkyl va pentyl alkyl

cling nhu n-, iso-, sec-, va t-butyl, n- va isopropyl, propyl mach vong, etyl va metyl.
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Thuét ngit “alkenyl” dugc ding trong ban mé ta dé chi gdc hydrocarbon hoa
tri mot, béo, mach théng, hodc mach nhénh chira mot lién két doi cacbon-cacbon va
¢6 sb luong nguyén tir cacbon nidm trong khoang xac dinh. Do d6, vi du thuat ngir
“C,-Cg alkenyl” dugc dung trong ban mé ta dé chi toan bd cac ddng phan cla
hexenyl va pentenyl cling nhu 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-
propenyl, 2-propenyl, va etenyl (hodc vinyl).

Thuét ngit “xycloalkyl” duoc dung riéng hodc két hop vé6i thuat ngit bat ky
khéc trong ban mé ta dé chi nhém, nhu hydrocarbon mach vong tiy ¥ duge thé
hodc khong dugc thé, c6 tir ba dén tam nguyén tir cacbon, trir khi c6 quy dinh khac.
Do d6, vi du thudt ngit “C;-Cs xycloalkyl” duoc dung trong ban md ta dé chi
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl.

Thuét ngt “haloalkyl” dugc ding trong ban md ta dé chi nhém alkyl duoc
thé béng it nhat mot halogen. Vi du vé nhém “haloalkyl” mach théng hodc mach
nhanh hiru ich theo sang ché bao gdm, nhung khong chi gi6i han & metyl, etyl,
propyl, isopropyl, n-butyl, va t-butyl doc 1ap dugec thé bang mot hoic .nhiéu
halogen. Thuat ngit “haloalkyl” nén dugc hiéu 1a bao gdm céc phan tir thé nhu -
CHF,, -CF3;, -CH,-CH,-F, -CH,-CF3, va tuong tu.

Thuét ngft “heteroalkyl” dugc ding trong ban mé ta dé chi nhém alkyl c6
mdt hodc nhidu nguyén tir cacbon da duoc thay thé bing nguyén tir khic loai nhu,
O, N, hodc S. Vi du, khi nguyén tir cacbon ctia nhém alkyl dugce gin vao phan tir
gbe duoe thay thé bing nguyén tir khac loai (vi du O, N, hodc S) thi nhém
heteroaryl thu dugc trong Gtng 1a nhém alkoxy (vi du, -OCHs, v.v.), amin (vi duy, -
NHCH3;, -N(CHj3),, v.v.), hodc nhém thioalkyl (vi du, -SCHj3, v.v.). Khi nguyén tir
cacbon khéng tin ciing ctia nthom alkyl khong duoc gan vao phan tir gbc duge thay
thé bing nguyén tir khac loai (vi du, O, N, hozc S) thi nhém heteroaryl thu duge
trong Ung 1a alkyl ete (vi du, -CH,CH,-O-CHj;, v.v.), alkyl amin (vi du, -
CH,NHCH;, -CH,N(CHj),, v.v.), hodc thioalkyl ete (vi du, -CH,-S-CHj).

Thuat nglr “halogen” dugc diung trong ban mo ta dé chi flo, clo, brom, hodc
iot.

Thuét ngt “phenyl” dugc ding trong ban mé ta dé chi nhém phenyl tiy y
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duge thé hodc khong duoc thé.

Thuat nglt “benzyl” dugc dung trong badn mo ta dé chi nhém benzyl tiy y
duge thé hodc khong dugc thé.

Thuat ngilt “heteroaryl” dugc dung trong ban mo ta dé chi (i) vong di thom
¢ 5 va 6 canh tiy v duoc thé va (i) hé hai vong dung hop ¢6 9 va 10 canh, trong
d6 it nhat mot vong 1 vong thom, trong d6 vong di thom hoic hé hai vong dung
hop ndy chira tir 1 dén 4 nguyén tir khéc loai doc 1ap dugc chon tr N, O, va S, trong
d6 mdi N tity v & dang oxit va mdi S trén vong khong phai 1a vong thom ty y 12
S(0O) hodc S(O),. Vong di thom c6 5 va 6 canh thich hop bao gdm, vi dy, pyridyl,
pyrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, tfiazinyl, thienyl, furanyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiazolyl,
isothiazolyl, va thiadiazolyl. H hai vong dung hop ¢6 9 va 10 canh thich hgp bao
gdm, vi du, benzofuranyl, indolyl, indazolyl, naphtyridinyl, isobenzofuranyl,
benzopiperidinyl, benzisoxazolyl, benzoxazolyl, chromenyl, guinolinyl,
isoquinolinyl, xinnolinyl, quinazolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, isoindolyl, benzodioxolyl, benzofuranyl, imidazo[1,2-
a]pyridinyl, benzotriazolyl, dihydroindolyl, dihydroisoindolyl, indazolyl, indolinyl,
isoindolinyl, quinoxalinyl, quinazolinyl, 2,3-dihydrobenzofuranyl, va 2,3-
dihydrobenzo-1,4-dioxinyl. |

Thuét nglr “di vong™ dugc dung trong ban mo ta dé chi (i) hé mot vong no
va khong no ¢6 4 &én 8 canh tily ¥ dugc thé va khong thom chira it nhat mot
nguyén tr cacbon va tir 1 dén 4 nguyén tir khéc loai, (i) hé hai vong tly y dugc thé
chtra tir 1 dén 6 nguyén tir khac loai, va (iii) hé ba vong tiiy ¥ dugc thé, trong d6
mdi vong trong (ii) hodc (iii) doc 14p duge dung hop, hodc tao ciu v6i vong hodc
céc vong con lai va mdi vong 1a vong no hoic khong no nhung khong thom, va mdi
nguyén tir khac loai trong (i), (ii), va (iii) ddc 1ap dugc chon tr N, O, va S, trong do
mbi N tlly ¥ & dang oxit va mdi S tity ¥ dugc oxy hoéa thanh S(O) hodc S(O),. Di
vong no ¢6 4 dén 8 canh thich hop bao gdm, vi dy, azetidinyl, piperidinyl,
morpholinyl, thiomorphdlinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl,
isoxazolidinyl, pyrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofuranyl,
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tetrahydrothienyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl,
azepanyl, diazepanyl, tetrahydropyranyl, tetrahydrothiopyranyl, dioxanyl, va
azaxyclooctyl. Di vong khong no thich hop bao gbm di vong tuong tmg véi di vong
no néu trén trong do lién két don duoc thay thé bang lién két doi. Cén hiéu ring cac
vong va hé vong cu thé thich hop dé sir dung theo séng ché khong bi gii han boi
cac vong va hé vong néu trén. Cac vong va hé vong nay chi nhim muc dich minh
hoa sang ché.

Mubi dugce dung

Vi du v& mudi cong hop duge dung bao gdm, nhung khong chi gi6i han o,
mudi cong hop axit hitu co va vo6 co khong doc, nhu axetat c6 ngudn gbe tir axit
acetic, aconat ¢ ngudn gbc tir axit aconitic, ascorbat ¢6 ngudn gde tir axit ascorbic,
benzensulfonat c6 ngudn gbe tir axit benzensulfonic, benzoat cd ngudn gde tir axit
benzoic, xinnamat co ngué)n géc tir axit xinnamic, xitrat ¢6 nguén géc tir axit xitric,
embonat c¢6 ngudn gbc tir axit embonic, enantat ¢6 ngudn gde tir axit enanthic,
format c6 ngudn gbe tir axit formic, fumarat c6 nguén gdc tir axit fumaric, glutamat
c¢6 ngudn gbe tir axit glutamic, glycolat c¢é ngudn gde tir axit glycolic, hydroclorua
¢6 ngudn gbc tir axit hydrocloric, hydrobromua ¢ ngudn gde tir axit hydrobromic,
lactat ¢6 ngudn gdc tir axit lactic, maleat c6 ngudn gdc tir axit maleic, malonat ¢
ngudn gbc tir axit malonic, mandelat c6 ngudn gdc tir axit mandelic, metansulfonat
¢6 ngudn gbc tir axit metan sulphonic, naphtalen-2-sulphonat c6 ngudn gbe tir axit
naphtalen-2-sulphonic, nitrat ¢ ngudn gdc tir axit nitric, perchlorat c6 ngudn gbe
tir axit perchloric, phosphat ¢6 ngudn gdc tir axit phosphoric, phthalat ¢6 ngudn gbc
tir axit phthalic, salixylat ¢ ngudn gbc tir axit salixylic, sorbat c6 ngudn gde tir axit
sorbic, stearat c6 ngudn gbc tir axit stearic, succinat cé ngudn gbe tir axit succinic,
sulphat ¢6 ngudn gde tir axit sulphuric, tartrat c6 ngudn gde tir axit tartaric, toluen-
p-sulphonat ¢6 ngudn gde tir axit p-toluen sulphonic, va cac mubi twong tu. Cac
mubi ndy c6 thé duge didu ché bing phuong phap da biét trong linh vuc k¥ thust
nay.

Céc axit khac, nhu axit oxalic, c6 thé khong xem 1a axit dugc dung, nhung

¢6 thé hitu ich trong didu ché mubi hitu ich 1am hop chét trung gian trong diédu ché
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hop chét theo sang ché va mudi cong hop axit diwge dung cia né.

Theo mdt phuong an khéc, hop chét theo sang ché dugc sir dung & dang
bazo tu do tuong rng cda nd.

Mubi kim loai cia hop chét theo sang ché bao gdm mubi kim loai kiém,
nhu mudi natri ctia hop chét theo sang ché chira nhém carboxy. |

Hop chét héa hoc theo sang ché c6 thé ton tai & dang khong solvat hodc
dang solvat cung véi dung méi duge dung, nhu nudec, etanol, va dung moéi tuong tu.
Dang solvat ciing c¢6 thé bao gébm dang hydrat, nhu monohydrat, dihydrat,
hemihydrat, trihydrat, tetrahydrat, va hydrat twong tu. N6i chung, dang solvat dugc
xem la tuong duong véi dang khong duge solvat hda nham muc dich ciia sang ché.

Céc khia canh khéc cta sang ché duoc minh hoa va 1am vi du bang céc so
dd, vi du, bang va md ta quy trinh sau ddy, chiing duoc dra ra chi nhim minh hoa,
ma khong gi6i han pham vi ciia sang ché. Pham vi bao ho ddi véi sang ché nay chi
deoce gidi han & cac diém yéu cu bao ho.

Béang

Tham chiéu hién duoc tao thanh cic bang, trong do:

Béang 1 thé hién d liéu hoat tinh trong thr nghiém enzym CDK1, CDK2,
CDK5 va CDK7 d6i véi cac hop chét duoc chon cua sang ché. Mirc trc ché duoc
biéu thi 12 ICsy V6i céc ky hiéu sau: A = ICs¢p nhd hon 100 nM; B = ICs 16n hon
100 nM, nhung nhd hon 1,000 nM; C = ICso 16n hon 1.000 nM. Béang 1 cling thé
hién dir liéu hoat tinh chon lgc trong CDK1/CDK7, CDK2/CDK7 va CDK5/CDK7
d6i véi cac hop chat dugc chon cia séng ché. Hoat tinh chon loc dugc biéu thi dudi
dang CDK1/CDK7*, CDK2/CDK7** va CDK5/CDK7*** v¢i céc ky hi¢u sau: A=
16n hon 500 14n; B = nthé hon 500 1dn, nhung 16n hon 50 1an; C = nhé hon 50 1an.

Béang 2 thé hién dir liéu hoat tinh ciia thir nghiém kha ning séng sét ctia té
bao H460 dbi véi cac hop chit duoc chon cia sang ché. Mic e ché duge biéu thi
1a ICsq vé&i céc ky hi¢u sau: A = ICsg nhé hon 1 uM; B = ICsy 16n hon 1 uM, nhung
nh6 hon 10 uM; C =ICso 16n hon 10 uM.

Béang 3 thé hién dir liéu hoat tinh cta thir nghiém kha ning séng sét ctia té

bao MV4-11 do6i voi cac hgp chat duge chon cta sang ché. Mtrc tre ché dugc biéu
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thi 14 ICso v6i céac ky hiéu sau: A = ICso nhd hon 1 uM; B = ICsy 16n hon 1 uM,
-nhung nho hon 10 uM; C = ICs 16n hon 10 uM.

Bang 4 thé hién dir liéu hoat tinh ctia thit nghiém kha ning sdng s6t cia té
bao A2780 dbi véi cac hop chit duge chon ciia sang ché. Mirc trc ché dugce biéu thi
14 ICsq v6i cac ky hiéu sau: A = ICso nho hon 1 uM; B = ICs 16n hon 1 uM, nhung
nhd hon 10 uM; C =1Cs 16n hon 10 uM.

Bang 5 thé hién dir liéu hoat tinh cia thir nghiém kha ning sdng s6t clia té
bio OVCAR-3 dbi véi céc hop chét duge chon cia sing ché. Mitc e ché duoc
biéu thi 12 ICso v6i cac ky hiéu sau: A = ICso nhé hon 1 uM; B =1ICs, 16n hon 1 uM,
nhung nho hon 10 uM; C = 1Cs, 16n hon 10 uM.

Béang 6 tdm tit cac hop chét 1-88 v& chu tric va dic tinh trong tGng cia

ching.

Vi du thire hién sdang ché

Sang ché hién duoc mo ta thém bang cach tham chiéu dén phan Vi du thuc
hién sang ché sau ddy ma chi nhim minh hoa, ma khong gi¢i han pham vi cia sang
ché. |

Vidu 1: Thit nghiém enzym ddi v6i CDK 1, CDK2, CDKS5 va CDK7

Phuong thire thir nghiém gén két enzym ddi véi CDK1, CDK2, CDKS5 va
CDK7

Hoat tinh tc ché caa hop chét tuong tmg d6i véi CDK kinaza duéi gia tri
Km cua ATP da duqé thir nghiém dya trén thr nghiém LANCE® Ultra kinaza trén
co s& FRET (Perkin Elmer), stt dung chit nén peptit dugc gin nhan ULight™ va
khang thé khang phospho-dénh d4u Europium thich hop. Cac hop chét thir nghiém
duoc tao ra bang dung dich DMSO, va sau d6 pha loang lién tuc 4 lan cho 8 lidu
duoc chudn bi bang cach st dung bd xir ly chét 1ong tu dong (POD™ 810, Labcyte)
va 80nL/giéng dung dich hop chit da dugc pha loing dugc bd sung vao céc dia 384
giéng (Greinr, Cat# 784075). Va sau do, 68nM peptit ULight-MBP (Perkin Elmer,
Cat # TRF0109-M) va Sul/giéng ATP (Sigma, Cat # A7699) dugc bd sung vio dia.
Sau khi ly tm 1 phut ¢ 1000 vong/phut, phtc hop CDK/xyclin tinh khiét duoc bd
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sung vao voOi céc ndng d6 twong tmg nhu sau. 24 uM cho CDKl/xyclin B
(Invitrogen, Cat # PR4768C), 22 uM cho CDK2/xyclin A (Invitrbgen, Cat #
PV6290), 10 uM cho CDK5/p25 (Invitrogen, Cat # PR8543B) va 400 uM cho
CDK7/xyclin HHMNATT1 (Invitrogen, Cat # PR6749B) duoc bd sung vao mdi dia
turong Umg cho CDK1, CDK2, CDKS5 va CDK7. U & 23°C trong 60 phut va sau d6
cho hdn hop protein co ban chdng phospho-Myelin dugc dén nhan Eu (PE, Cat #
TRF0201-M) va EDTA (Invitrogen, Cat # 15575038) trong dung dich dém phat
hién Lance Detection Buffer (Perkin Elmer, Cat # CR97100) dugc bd sung vao mdi
giéng. Sau khi 4 thém & 23°C trong 60 phit, cic chit thir nghiém dugc do do phét
huynh quang bing cach st dung Envision leader (Perkin Elmer, My) [Laze 1am 4nh
sang kich thich; APC 615 nm va Europium 665 1am b loc phét xa thr nhit va tha
hai]. D lidu duoc phén tich bing phan mém XL Fit.

Vi du 2: Thtr nghiém vé kha ning séng sot ciia té bao H460, MV4-11,
A2780 va OVCAR-3

Nuoi cdy té bao

Dong té bao bénh bach ciu nguyén bao lympho cép tinh té bao T & ngudi,
MV4-11 (ATCC, Cat# CRL-9591), dong t& bao NSCLC (ung thu phdi khong té bao
nhd) H460 (ATCC, Cat# HTB-177), A2780 (ECACC, Cat#93112519) va OVCAR-
3(ATCC, Cat# HTB-161) dugc liy tir ATCC. Cac t& bao dugc nudi trong mdi
truong RPMI-1640 (Invitrogen, Cat # 22400-089) dugc bd sung FBS 10%
(Invitrogen, Cat # 10099141) va penixilin/streptomyxin 1% (Invitrogen, Cat #
15070063) va duoc nudi cdy & 37°C, 5% CO, trong budng dugc 1am 4m. T4t ca céac
dong té bao déu dugc kiém tra mycoplasma (Mycoplasma 1a mét nhém vi khudn,
trong doé, mot s6 loai trong nhém cé kha ning gdy bénh & nguoi va déng vat)
thudng xuyén |

Phuong thirc thir nghiém v& kha ning séng s6t cia té bao H460, MV4-11,
A2780 va OVCAR-3

Dé tac dung chét e ché CDK7 nhim e ché sy phat trién cta cac té bao
ung thu dich, thtr nghiém kha néng séng s6t duoc tién hanh trong khoang thoi gian

72 gid. Tém lai, dong té bao g vién dugc ma trong dia 96 giéng v6i mat 4o té
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bao tuong Ung nhu sau. 1 X 10* t bao/giéng cho MV4-11, 5 X 10° cho H460 va
OVCAR-3, va 1X 10> cho A2780. Sau 24 gid, céc té bao dugc xtr ly véi cac ndng
d6 khac nhau cta hop chét (ndm trong khoang tir 0,0015uM dén 10uM). Dung méi
DMSO khéng ¢6 hop chét ding 1am dbi chimg va ndng 46 DMSO cudi cling khong
duogc cao hon 0,1%. Sau 72 gid t & 10ng 1 37°C, 5% CO,, cac té bao dugc phan tich
vé khé ning séng sét bang cach sir dung thir nghiém kha néing sdng s6t ctia té bao
CellTiter-Glo Luminscent (Promega, Cat # G7570). Tét ca céc thir nghiém vé kha
ning sdng sét déu duge thuc hién 13p d6i va sy phét quang dugc doc bang cach sir
dung chuong trinh Envision (Perkin Elmer, USA). D liéu duoc phén tich bang
phin mém XLfit.

Vi du 3: Su thodi hoa cta khung chung pyrazolo-triazin

Céc hop chét da trinh bay duoc tao ra theo céc phuong phap néu dudi day
(So @b 1-37). Cac din xudt tao thanh dugc kiém tra vé lién két enzym va hoat tinh
té bao (H460, MV4-11, A2780 va OVCAR-3), béng cach sir dung céc thir nghiém
mo ta trén dady (Vidu 1 va2) va két qua duge tom tit trong Bang 1-5. C4c hop chét
téng hop 1-88 dugce trinh bay trong Bang 6.
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So db 1: Con dudng téng hop chung 1

cl )
J\ N Nhém A C/?
NZ TN Jo N
PN NN

NS DIPEA N HBr N \
cbz /Q R NSNS AcOH NN
°N Con duong |
H ChzHN”™ H,N
G10 X
Nhém B 1 -2
DIPEA
Con duong Il )
Nhém D Nhém C B
r
DIPEA N N7 NfN\ on N%\N’N\
N7 "N~ c
A Bazo fo\Nx\Q Q)\\N)i
Con dudng Ill N N .
& CbzHN \/l 4 HN
CszN
-2 -3

a ) c
TFA Nhém C . HBr AN
N/ NN N/ N7 AcOH PP,
< Bazd NN
HoN
ChzHN ChzHN CbzHN 2

-1 n-2 -3

Phurong phép didu ché hop chét c¢o cong thuc I-2, TI-3 va II-4 dugc thé
hién trong So dd 1.

Con dudng I: Hop chit G10 c6 thé dugc xir Iy bing nhém A vé6i su ¢6 mit
ciia DIPEA dé thu duoc hop chét I-1. Hop chat 1-2 c6 thé duge xit ly bang
HBr/AcOH dé thu dugc hop chét ¢ cong thire I-2.

Con dudng II: Hop chit G10 ¢ thé dugc xir Iy biang nhém B véi su ¢6 mit
ctia DIPEA d thu dugc hop chét II-1. Hop chét II-1 c6 thé duge xir Iy bing nhém
C nhu dugc xac dinh trong didm 1 vé6i su c6 mat ciia DIPEA va axyl clorua dé thu
duoc hop chét I1-2. Hop chét I1-2 ¢ thé dugc xtr Iy bang HBr/AcOH dé thu duoc
hop chét ¢ cong thire I1-3.

Con dudng III: Hop chit G10 ¢6 thé dugc xir Iy bang nhém D véi su ¢6
mit cia DIPEA dé thu duoc hop chét ITI-1. Hop chat III-1 ¢6 thé dugc xit Iy bing
TFA @ thu duoc hop chit ITI-2. Hop chét III-2 ¢6 thé duge xit Iy bang nhém C nhu
duoc xac dinh trong diém 1 vé6i su ¢6 mat cia DIPEA va axyl clorua dé thu duoc
hop chéat ITI-3. Hop chét I1I-3 ¢6 thé duwge xir Iy bang HBr/AcOH dé thu duge hop
chét ¢6 cong thic I11-4.
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Céc so dd tong hop chung ctia nhém A
'So @b 2: Con dudng téng hop d6i véi A7

A2
NHBoc H H
HoN Q
/@\(q : OZN/©\"/N Zn. NH,Cl HZN/©\V(N Br\/\)LCI hs
—_— —_—
ON o] P o]
S DIEA, DCM MeOH, nhiét do 1. DIPEA, THF

NHBoc trong phong, 1 gio NHBoc 2. dimetylamin
A1 A3 A4

. o ‘
it Dy 2 NG
NH,
AG NHBoc A7

Quy trinh tdng hop hop chat A3

3-Nitrobenzoyl clorua Al (2,20 g, thd) duoc bd sung vao dung dich chira
hop chit A2 (2,64 g), DIPEA (3,07 g, 23,7 mmol) trong DCM (40,0 mL) & 0°C.
Hdn hop phan tng duge khudy & 10°C trong 16 gi& trong mdi truong N,. Phép
TLC cho thdy mdt ddm mdi dugce tao ra. Dung dich phén tmg duge rira bang nudc
(10 mL), lam kho trén Na,SO, khan, loc, c6 dudi 4p suit giam. Phén can duge tinh
ché bang phép séc ky nhanh Combi dé thu dugc hop chit A3 (1,96 g) dudi dang bot
mau tring nhd. |

Quy trinh tdng hop hop chét A4

Bot Zn (3,10 g, 47,40 mmol) va NH,CI (2,54 g, 47,4 mmol) dugc bd sung
vao dung dich chira hop chat A3 (1,76 g) trong MeOH (40,0 mL). Hoén hop phan
tmg duoc khudy & 10°C trong 1 gid. Phép TLC cho thdy phan tmg da dugc hoan
thémh. Hon hop phan tng duge rét vao dung dich NaHCO; bdo hoa (20 mL) va
duge chiét bang EtOAc (10 mL x 2). Dich chiét gom lai dugc rira bang nude mudi
(10 mL), 1am kho trén Na,SO, khan, loc va ¢6 dudi ap sudt giam d& thu dugc san
pham thd. San phim thé duoc tinh ché bang phép sic ky nhanh Combi d thu duoc
hop chat A4 (875 mg) dudi dang gdm mau nau.

Quy trinh téng hop hop chit A6

Dung dich chtra hop chit A5 (500 mg, 2,72 mmol) trong THF khan (1,0
mL) dugc bd sung timg giot vao dung dich chira hop chét A4 (775 mg, 2,27 mmol)
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va DIPEA (601 mg, 4,65 mmol) trong THF khan (10 mL) & 15°C. Sau khi dugc
khudy & 15°C trong 10 phut, dimetylamin (2 M trong THF, 7,57 mL) dugc bd sung
vao. Dung dich phan tng dugc khudy & 15°C trong 20 phut. Phép TLC cho thiy
phan tng d4 duge hoan thanh. Hon hgp phén tng dugc rét vao nude (10 mL) va
tiép theo dugc chiét bang EtOAc (10 mL x 2). Lép hitu co duge rira bang nudce (10
mL) va nude mudi (10 mL), 1am khd trén Na,SO, khan, loc va c6 du6i 4p sudt
giam dé thu dugc san phdm tho duéi dang gom mau nau. San phim tho dugc tinh
ché bang phép sic ky nhanh Combi dé thu dugc hop chit A6 (337 mg) duéi dang
gdm mau nau sang.

Quy trinh téng hop hop chit A7

TFA (500 ul) dugc bd sung vao dung dich chira hop chit A6 (168 mg)
trong DCM (2 mL). Dung dich phan tng duoc khudy & 10°C trong 2 gid. Phép
TLC cho thdy phan tng dd dugc hoan thanh. Hdn hop phin tng dugc ¢b dudi 4p
sudt giam. Phén can dugc phan b gitta DCM (10 mL) va dung dich NaHCO; béo
hoa (10 mL). L6p hiru co va 16p nude duoc ¢d dudi dp sut giam dé thu duoc 130
- mg hop chét thd A7. San phim thd dugce st dung truc tiép trong budc tiép theo ma
khéng can tinh ché thém.
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So @b 3: Con dudng téng hop dbi véi A16 va A18

Et00C HOOC
EtOOCUB(OH)z Ho NHBoc \©’ ? NaOHIHZO \@/ \ﬂ?

Cu(OAc),, TEA, DCM T meon
NHBoc NHBoc
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DPPA, rurgu benzylc, TéA | C"‘”N pdrc, Hz sy /Y \©
Dioxan, hdi Iu'u MeOH { TEA, DCM

NHBoc NHBoc NHBoc

o
Br\/\)j\m
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”/\/\T( \@ \E? /\/\gﬁ ® o //\'CL/H@/O\E?

N : NH,
NHBoc NH; A16

TFA
4. DIPEA, THF DCM
2. dimetylamin

A17

Quy trinh téng hop hop chit A10

Hop chit A9 (3,65 g, 18,8 mmol), Cu(OAc), (3,42 2, 18,8 mmol) va TEA
(3,81 g, 37,6 mmol, 5,22 mL) dugc bb sung vao dung dich chira hgp chat A8 (2,80
g, 12,5 mmol) trong DCM khan (100 mL). Hén hop phén tng duoc khudy & 15°C
trong 1 ngay. Phép TLC cho thdy hop chét A13 duge phan tmg hoan toan. Hon hop
phan tng dugc loc. Dich loc dugc rira bing nude (20 mL) va duge cd dudi 4p suét
giam dé thu duge gdm mau niu séng. Gom thd duoc tinh ché bang phép sic ky
nhanh Combi dé thu dugc hop chat A10 (629 mg) dudi dang bdt mau trang.

Quy trinh téng hop hop chit All

NaOH (1 M, 3,36 mL) dugc bd sung vao dung dich chira hop chét A10
(625 mg, 1,68 mmol) trong MeOH (6 mL). Hon hgp phén Gng duoc khudy & 15°C
trong 17 gio. Phép TLC cho thdy phan tmg da dugc hoan thanh. Hdn hop phan ting
dugc ¢6 dudi ap sut giam. Phan cin dugc hoa tan trong nude (5 mL) va duge
trung hoa bing dung dich HCI trong nuéc (1 M, 3,40 mL), tiép theo dugc chiét
bing DCM (10 mL x 2). Lép hitu co duge rira bang nuée (10 mL), 1am kho trén
Na,SO, khan, loc, c6 duéi 4p suit giam d& thu dugc hop chit A1l (483 mg) dudi

dang b6t mau tring.
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Quy trinh téng hop hop chit A12

DPPA (339 mg, 1,23 mmol, 267 uL) dugc bd sung vao dung dich chira hop
chit A11 (383 mg, 1,12 mmol), rugu benzylic (969 mg, 8,96 mmol, 931,67 ul),
TEA (453 mg, 4,48 mmol, 621 uL) trong dioxan (10 mL). Dung dich phan Ung
duoc dun néng hdi luu trong 2 gid. Phép TLC cho thdy phan tmg di duge hoan
thanh. Hbn hop phan tng duge phén b gitta nuée (30 mL) va DCM (30 mL). Lép
hitu co duge rira bing nude (10 mL x 2), nuée mudi (10 mL), 1am kho trén Na,SO,
khan, va dugc c6 dudi ép suét giam dé thu dugc ph?m can. San phém tho duoc tinh
ché bang phép sic ky nhanh Combi dé thu dugc hop chit A12 (1,20 g, tho) dudi
dang dau khong mau. San phdm thd duoc sir dung truc tiép trong budc tiép theo ma
khong can tinh ché thém.

Quy trinh téng hop hop chit A13

Pd/C (100 mg, mutrc thdm uét 50%, Pd 10%) dugc bd sung vao dung dich
chira hop chat A12 (1,10 g, thd) trong MeOH (50 mL). Hdn hop phan tng dugc
khir khi trong chéan khong va duoc ty bang H, trong 3 14n, tiép theo dugc khudy &
15°C trong 16 gio trong moi truong H, (15 psi). Phép TLC cho thiy phan (mg da
duoc hoan thanh. Hon hop phan tmg duge loc qua tang Celite. Dich loc dugc ¢d
dudi ap sudt giam. Phin cin duge tinh ché bing phép sic ky nhanh Combi dé thu
dugc hop chat A13 (210 mg) dudi dang dau khong mau.

Quy trinh téng hop hop chit A15

Acryl clorua A14 (61,0 mg, 0,674 mmol) dugc bd sung tirng giot vio dung
dich chira hop chit A13 (140 mg, 0,445 mmol), TEA (64 mg, 0,63 mmol) trong
DCM (2 mL) & 20°C. Dung dich phan tmg dugc khudy & 20°C trong 2 gid trong
mdi trrong N,. Phép TLC cho thay phan Gmg d4 duge hoan thanh. Phan tmg duoc
dung bang nude (5 mL) va duoc chiét bing DCM (10 mL x 2). Dich chiét gom lai
dugce rira bang nude (5 mL), 1am kh trén Na,SO, khan, loc, ¢6 duéi ap sudt giam
@8 thu dwoc san phim thé dudi dang gébm mau nau. San phim thd dugc tinh ché
bing phép sic ky nhanh Combi dé thu duoc hop chit A15 (131 mg) dudi dang gdm
mau nau.

Quy trinh tdng hop hop chét A16

39



48763

Hop chit A15 (130mg) duge diéu ché bang quy trinh gidng nhur quy trinh
didu ché hop chit A7 dé thu dugc 90 mg hop chét A16 du6i dang gdbm mau nau.

Quy trinh tdng hop hop chit A17

Dung dich chira hop chéat A5 (147 mg, 0,801 mmol) trong THF khan (1,0
mL) dugce bd sung timg giot vao dung dich chtra hop chit A13 (210 mg, 0,668
mmol) va DIPEA (177 mg, 1,37 mmol) trong THF khan (5 mL) & 15°C. Sau khi
duoc khudy ¢ 15°C trong 30 phut, phép LCMS cho thdy san phdm mong mudn.
Hdn hop phan tng dugce rét vao nude (10 mL) va tiép theo dugc chiét bing DCM
(10 mL x 2). Lép hiru co dugce rira bang nude (10 mL) va nude mudi (10 mL), 1am
kho trén Na,SO4 khan, loc va ¢6 dudi 4p suét gidm dé thu duoc san phém thdé dudi
dang gdbm mau niu. San pham thd dugc tinh ché bang phép sic ky nhanh Combi dé
thu dugc hop chit A17 (183 mg) dudi dang gdom mau nau sang.

Quy trinh téng hop hop chit A18

Hop chét A17 (180mg) duoc didu ché bing quy trinh gidng nhu quy trinh
diéu ché hop chit A7 & thu dugc 133 mg hop chit A18 duéi dang gdm mau nau.
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So dd 4: Con dudng tdng hop dbi véi A23

B(OH), [ A20 C' AS
O/\/NHBOC 1. DIPEA, THF
NHBoc

2. dimetylamin

A19

| o)
\/\)J\ /N NHBOC_%» /IL\/\)J\”
NH
A22 a2

Quy trinh téng hop hop chét 21

Cs,CO3 (547 mg, 1,68 mmol), Pd(dppf)Cl, (123 mg, 0,168 mmol) duge bd
sung vao dung dich chtra hop chat A20 (300 mg, 1,68 mmol) va hop chét A19 (506
mg, 2,02 mmol) trong dioxan (5 mL) va H,O (1 mL) trong mdi trudng N,. Hdn hop
tao thanh duge dun néng & 100°C va dugc khudy trong 1,5 gio dé thu dugc huyén
pht mau den. Phép LCMS va TLC cho thdy phan tng da dugc hoan thanh. Phan
ung dugc d&ng bang cach bd sung H,0 (50 mL) va dugc chiét bang EtOAc (50 mL
x 2). L6p hitu co gom lai dugc rira bing nudce mudi (20 mL x 2), 1am kho trén
Na,SOy, loc va cd dudi ap suit giam dé thu duoc ph?m can. Phan can dugc tinh ché
bing phép séc ky nhanh Combi dé thu dugc hop chat A21 (240 mg) dudi dang chit
rin mau vang.

Quy trinh tdng hop hop chit A22

Hop chat A21 (408mg) duge diéu ché bing quy trinh gidng nhu quy trinh
diéu ché hop chét A6 dé thu duge 184 mg hop cht A22 dudi dang diu mau vang.

Quy trinh tdng hop hop chat A23

Hop chét A22 (184mg) dugc didu ché bang quy trinh giéng nhu quy trinh
diéu ché hop chit A7 & thu duge 160 mg hop cht A23 duéi dang diu mau vang.

Céc so dd didu ché chung ciia nhém B

So dd 5: Con dudng tdng hop chung dbi véi cac hop chit B4
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U
Cul, K3POyq, DMSO

NHBoc NHBoc .

Quy trinh tdng hop hop chét B3

Cul (150 mg, 0,787 mmol) dugc bd sung vio dung dich chira hgp chét B1
(2,48 g, 8,66 mmol), hop chét B2 (1,00 g, 7,87 mmol), axit pyridin-2-carboxylic
(194 mg, 1,57 mmol) va K;PO4 (3,34 g, 15,7 mmol) trong DMSO (15 mL), hén
hop phéan tng duogc tAy bing N, trong 3 1an va duogc khudy & 90°C trong 17 gioy dé
thu dugc dung dich sim mau. Phép LCMS cho thiy phan tng di dugc hoan thanh.
Phép TLC cho thay phan ing dd duge hoan thanh. Hon hop phan ung duge rot vao
nuée (100 mL), duge chiét bing EtOAc (100 mL x 2), dich chiét gom lai dugc rira
béng nuée mudi (30 mL x 2), lam kho trén Na,SO, khan, loc va ¢6 duéi ép suét
giam dé thu dugc phan cin. Phan cin dugc tinh ché bing phép sic ky nhanh Combi
dé thu dugc hop chét B3 (860 mg) duéi dang dau mau vang sang.

Quy trinh tong hop hop chat B4

TFA (3 mL) dugc bd sung vao dung dich chita hgp chét B3 (860 mg, 2,59
mmol) trong DCM (7 mL), hdn hop phén tng dugc khudy & 25°C trong mdi truong
N, trong 1 gior @€ thu duoc dung dich mau nau. Phép TLC cho thiy phan tmg da
duoc hoan thanh. Hon hop phan tng dugc c6 dudi ap sult giam dé thu dugc hop
chit B4 (800 mg) dudi dang dau mau nau.

So dd 6: Con dudng tdng hop chung dbi véi cac hop chit B7

\@/ HaN_ O
cl - |
~ RERC TN ER
NH,
B7

O2N

N~
Cs,CO3, DMF MeOH
B5 B6

Quy trinh téng hop hop chat B6

3-Xyanophenol (3,16 g, 26,5 mmol) dugc bd sung vao huyén phu chira hop
chit B5 (4,00 g, 25,2 mmol) va Cs,COs (16,4 g, 50,5 mmol) trong DMF (50 mL) ,
hdn hop phan tmg dugc khudy & 60°C trong 17 gior ¢é thu duge huyén phil mau
nau. Phép LCMS thé (thoi gian duy tri RT: 1,384 phut) cho thiy phan Gng d4 dugc
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hoan thanh. Hon hop phan tng duge rét vao nudc (400 mL), mot it chét rin mau
tréng xuét hién, dugc loc, banh loc duge rira bfmg nudc (30 mL x 3) dé thu dugc
san pham thd. San phim thd dugc tinh ché bing phép sic ky nhanh Combi dé thu
duoc 1,00 g hop chit B6 dudi dang bt mau vang.

Quy trinh téng hop hop chit B7

43/148

NH; H,0 (1,83 g, 5,21 mmol) duge bd sung vao dung dich chira hop chat

B6 (850 mg, 3,52 mmol) va Pd/C (170 mg, Pd 10%) trong MeOH (10 mL), hdn
hop phén tmg dugc tiy bang N, trong 3 14n va dugc khudy & 20°C trong qua cau H,
(15 psi) frong 1 gior @ thu dugc huyén phi mau niu. Phép LCMS tho cho thiy
phan tmg d4 dugc hoan thanh. Hon hop phén tng dugc loc, dich loc duge ¢d dudi
ap suét giam dé thu dugc 700 mg hop chat B7 dudi dang gdm mau vang.

So dd 7: Con dudmg tdng hop chung dbi véi cac hop chat B11

os @[ g ®
_N CN B9 Z /N ncuz, NaBH, HoN NN~
) i S J
-
NH,

== NaH, DMF T MeCHTHE

B8

Quy trinh téng hop hop chat B10

7-nitro-2H-indazol B8 (5,19 g, 31,8 mmol) dugc bd sung lam nhiéu ph?m
vao dung dich chtra NaH (1,73 g, 43,4 mmol) trong DMF (100 mL) & 20°C, hdn
hop tao thanh dugc khudy trong 1 gi&r & 20°C, tiép theo 2-flobenzonitril B9 (3,50 g,
28,9 mmol) dugc bd sung vao hdn hop nay, hdn hop phan tng dugc khudy trong 12
gidy nita & 130°C dé thu dugc huyén phit mau den. Phép TLC cho thdy phan tng di
duoc hoan thanh. Phan tmg duoc ding bang cach bé sung H,O (500 mL) va dugc
chiét bang EtOAc (500 mL x 2). Lép hitu co gom lai dugc rira bing nude mudi
(100 mL x 2), 1am kho trén Na,SO,, loc va c6 dudi ép sudt gidm dé thu dugc phén
can. Phén cin dugc tinh ché bﬁng cach nghién thanh bot dé thu duge hop chdt B10
(1,80 g) dudi dang chat rdn mau den.

Quy trinh tdng hop hop chit B11

Raney-Ni (64,8 mg, 0,8 mmol) duge bd sung vao dung dich chira hop chit
B10 (200 mg, 0,8 mmol) trong MeOH (20 mL) va NH; H,0O (1,00 mL, 25%) trong
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mdi truong Ny. Huyén phu dugc khir khi trong chan khong va dugc téy béng H,
nhidu 14n. Hon hop phan tng dugc khudy trong méi trudng H, (40 psi) & 20°C
trong 2 gio dé thu duge huyén pht mau den. Phép TLC va LCMS cho thiy phan
tmg da dugc hoan thanh. Hdn hop phéan tmg dugc loc qua tﬁng Celite va dugc co
dudi 4p suét giam dé thu duoc phin cin. Phin cin dugc tinh ché bing phép sac ky
nhanh Combi dé thu dugc hop chit B11 (50 mg) dudi dang diu mau vang.

So @b 8: Con dudng tdng hop chung ddi véi cac hop chit B17

0,N i H,N N BocHN y

GJ Zn/NH,C! @NJ Boc,0 @J
DCM

B2
BocHN
(HO),B
NHBoc NHBoc

Pd(OAc) 2 02

Quy trinh tdng hop hop chit B13
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Zn (6,05 g, 92,5 mmol) va NH,CI (4,95 g, 92,5 mmol) duoc bd sung vao -

dung dich chtra hop chit B12 (1,50 g, 9,25 mmol) trong MeOH (50 mL). Hon hop
tao thanh dugc khudy & 20°C trong 12 gio dé thu duge huyén phi mau den. Phép
TLC cho thiy phan tmg da duge hoan thanh, mot dém méi duge hinh thanh. Hon
hop phan tng dugc loc va cd dudi ap suét giam dé thu dugc phan cin dé thu dugc
1,80 g hop chét B13 duéi dang chét rin mau den va duogc sir dung trong bude tiép
theo ma khéng can tinh ché thém.

Quy trinh téng hop hop chat B14

Et;N (689 mg, 6,81 mmol) va Boc,O (2,23 g, 10,2 mmol) duoc bd sung
vao dung dich chtra san pham thé, hop chit B13 (1,80 g, 6,81 mmol) trong MeOH
(50 mL). Hdn hop tao thanh dugce khudy & 20°C trong 12 gioy dé thu dugce dung
dich mau den. Phép TLC cho thdy mdt ddm méi dugc hinh thanh. Hén hop phan
tng dugc loc dudi 4p suit giam dé thu duogc phan can. Phén can dugc tinh ché bang
phép séc ky nhanh Combi d& thu dugc hop chit B14 (781 mg) chit rdn mau tring.

Quy trinh téng hop hop chit B16

44
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Pd(OAc), (241 mg, 1,08 mmol) dugc bd sung vao hdn hgp chira hop chét
B14 (810 mg, 3,23 mmol), hop chit B15 (500 mg, 2,15 mmol) trong HOAc (20
mL), hdn hop phan tmg duge khudy & 40-50°C trong moi trudng O, (15 psi) trong
12 gior dé thu duoc huyén phit mau nau den. LCMS (Rt = 1,436 phit) cho thdy
phan tng da dugce hoan thanh. AcOH dugc loai bo dudi ap suit giam, va phﬁn cin
duge hoa tan trong DCM (150 mL) va duge rira bang dung dich NaHCO; bio hoa
trong nudc (100 mL x 3). Lép hitu co duge 1am kho trén Na,SOy, loc, ¢d dudi ép
sudt giam dé thu dugc ddu mau nau den. Hon hop phan tng dugc duge sdc ky
nhanh Combi dé thu duoc hop chit B16 (380 mg) dudi dang gdm mau vang.

Quy trinh téng hop hop chit B17

TFA (8 mL) duoc bd sung vao hdn hop chira hop chit B16 (380 mg, 0,869
mmol) trong DCM (30 mL). Hon hop phéan tmg dugc khudy & 15°C trong 0,5 gid
d8 thu duoc hdn hop mau vang. Phép LCMS cho thiy phan tmg di duge hoin
thanh. Hon hop phan tng dugc két hop lai va duge co dudi 4p sudt giam dé thu

~duoc hop chit B17 (350 mg) dudi dang ddu mau vang.
So d 9: Con dudng téng hop chung dbi véi cac hop chit B23

(HO)zB/@

NO, B20 NO, O NH, O NH, . O
AN o, C :N\: _cl NHBoc ‘;Nj/? Zn, NHCI TFA, DCM O <
@ H,S0, 2 O 7 NHBoc Z NHBoc NHz
B18 B19 B21 B22

Z
B23

Quy trinh téng hop hop chit B19

Dung dich chira 2-cloquinolin B18 (2,00 g, 12,2 mmol) trong H,SO4 (20
mL) dugc lam lanh dén 0°C. HNO; (3,55 g, 36,7 mmol) duogc bd sung vao ting
giot. Dung dich phan tmg dugc khudy & 25°C trong 1 gid dé thu duge dung dich
mau ndu den. Phép TLC cho thdy phan tmg di dugc hoan thanh. Dung dich phan
ung dugce rét vao nude (50 mL), dugce trung hoa dén pH = 7-8 bang dung dich
Na,CO; bo hoa. Hdn hop tao thanh duoc chiét baing DCM (200 mL x 2). Lép hitu
co gom lai dugc rira bz"mg nude mudi (200 mL), 1am kho trén Na,SO,4 khan va dugc
¢d dudi ap suét giam. Phan can duogc tinh ché bing phép sic ky nhanh Combi dé
thu dwge hop chit B19 (1,30 g) dudi dang chét rin mau vang.
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Quy trinh tdng hop hop chit B21

Cs,COs (1,75 g, 5,36 mmol) va Pd(dppf)Cl, (98,1 mg, 0,134 mmol) dugc
bb sung vao dung dich chira hop chit B19 (560 mg, 2,68 mmol) va hop chat B20
(2,02 g, 8,04 mmol) trong dioxan (10 mL)/H,O (3 mL) trong mdi trudng N,. Hon
hgp phéan tng dugc dun néng dén 100°C va dugc khudy trong 16 gid trong moi
truong N, dé thu duge hdn hgp mau den. Phép TLC cho thdy phan tng da duoc
hoan thanh. Hdn hop phan tmg dugc pha lodng bing nude (100 mL) va dugc chiét
béng EtOAc (200 mL x 2). Dich chiét gom lai dugc 1am kho trén Na,SO, khan va
duoc ¢b dudi 4p suét giam. Phan cin dugc tinh ché bing phép sic ky nhanh Combi
d8 thu dugc hop chédt B21 (1,00 g) dudi dang chat rin mau nan.

Quy trinh téng hop hop chét B22

Zn (863 mg, 13,2 mmol) dugc thém tu tir vao dung dich chira hop chit B21
(500 mg, 1,32 mmol) va NH,Cl (706 mg, 13,2 mmol) trong MeOH (10 mL). Hén
hop phan tmg duoc khudy & 25°C trong 16 gid dé thu duge hdn hop mau nau den.

Phép TLC cho thdy phan tmg dd dugc hoan thanh. Hon hop phan ung dugc pha

loang bang MeOH (50 mL) va dugc loc. Dich loc duge ¢6 dudi ép sudt giam. Phin
cin duoc tinh ché bing phép sic ky nhanh Combi d thu dugc hop chét B22 (500
mg) dudi dang chat rin mau vang.

Quy trinh tdng hop hop chat B23

TFA (3 mL) duoc bd sung vao dung dich chira hop chét B22 (500 mg, 1,43
mmol) trong DCM (7 mL). Dung dich phén tng duogc khudy & 25°C trong 1 gity dé
thu dugc dung dich mau dé. Phép LCMS cho thiy phan ting d duoc hoan thanh.
Hdn hop phan tng dugc pha loing bing DCM (10 mL) va dugc ¢6 dudi ap suét
giam dé thu dugc hop chat B23 (300 mg) dudi dang diu mau nau den.

So @b 10: Con dudng téng hop chung dbi véi cac hop chat B31
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HaN. TsHN TsHN. TsHN
TsCl, pyndlne m-CPBA poc[g 90%| HZSO
N
| CHCI; CHCly
_N N

B24

HoN
B(OH)Z _ NN em N B28
NHBoc
NHBoc

B29

Quy trinh téng hop hop chit B25

Isoquinolin-6-amin B24 (2,00 g, 13,87 mmol) dugc hoa tan trong pyridin
(20 mL), va 4-metylbenzensulfonyl clorua (3,17 g, 16,64 mmol) dugc bd sung vao.
Hon hop phan tmg duoc khudy & 20°C trong 12 gid. Phép LCMS cho thdy phan
{mg d4 dugc hoan thanh. Nude (30 mL) duge bd sung vao hén hop phan tng két
hop khudy k¥, hon hop phan Gng duge khudy & 20°C trong 0,5 gid, chét rin mau
vang nhat s& két tha. Hon hop phéan tmg duogc loc va chét rin duoc thu gom va duoc
rira bang nude (5 mL) dé thu duoc hop chat B25 (2,2g) dudi dang chét rfn mau
vang.

Quy trinh téng hop hop chit B26

Hop chit B25 (2,00 g, 6,70 mmol) dugc hoa tan trong CHCl; (30,00 mL).
Trong diéu kién lam lanh béng nudce da (0°C), m-CPBA (1,71 g, 7,91 mmol) dugc
bd sung vao do, tiép theo khudy & 20°C trong 12 gid. Phép TLC cho thdy phan tmg
da dugc hoan thanh. Dung méi dugc lam bay hoi va chét ran tao thanh dugc ria
bang MTBE (50 mL). Banh loc duge thu gom va lam kho trong chin khong cao dé
thu duge hop chit B26 (1,96g) dudi dang chét rdn mau vang sang.

Quy trinh tdng hop hop chat B27

POCI; (45,1 g, 293,9 mmol) duoc bd sung vao hén hop chita hop chit B26
(4,20 g, 13,4 mmol) trong CHCl; (120 mL). Hon hop phan tng dugc dun néng dén
61°C va duogc khudy trong 16 gior dé thu dugc dung dich mau nau den. Phép TLC
cho thiy phan tng di dugc hoan thanh. Dung dich phén Gng dugc lam lanh dén
20°C va dugc c6 dudi ép sut giam. Phén cin duge rét vao nude (200 mL) va duge

trung hoa dén pH = 8-9 bing dung dich Na,COj; bio hoa, 300 mL EtOAc duge bd
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sung vao va hdn hop phén tng dugc loc. Dich loc duge thu gom, dugce tach ra va
pha nuée dugce chiét bing EtOAc (200 ml x 2). Dich chiét gom lai duge thu gom,
lam kho trén Na,SO, khan va dugce ¢6 dudi ép sut giam dé thu duoc hop chit B27
(4,00 g) dudi dang chit ran mau vang.

Quy trinh tdng hop hop chit B28

Dung dich chira hop chit B27 (4,00 g, 12,0 mmol) trong H,SO4 (50 mL)
(90%) dugc khudy & 20°C trong 16 gioy dé thu duogc dung dich mau niu den. Phép
LCMS cho thiy phan tng d4 dugc hoan thanh. Dung dich phén tmg dugc 1am lanh
dn 0-10°C bing nudc da (100 mL), dugc trung hoa dén pH=7-8 bing Na,CO;
(rén) va dugc chiét bing EtOAc (300 mL x 2). Dich chiét gom lai duge thu gom,
lam kho trén Na,SO,4 khan va dugc c6 dudi ép sut giam dé thu dugce hop chit B28
(1,80 g) dudi dang chét rén mau do.

Quy trinh téng hop hop chét B30

Cs,CO;3 (3,65 g, 11,2 mmol) va Pd(dppf)Cl, (205 mg, 0,280 mmol) dugc
bd sung vao dung dich chira hop chét B28 (1,00 g, 5,60 mmol) va hop chit B29
(4,22 g, 16,8 mmol) trong dioxan (15 mL)/H,O (5 mL) trong mdi truong N,. Hén
hop phan tng dugc dun nong dén 100°C va duoc khudy trong 4 gid trong moi
truong N, dé thu dugc hdn hop mau den. Phép TLC cho thiy phan tng da dugc
hoan thanh. Hon hop phan ung dugc pha loing bing nude (100 mL) va duge chiét
bing EtOAc (200 mL x 2). Dich chiét gom lai dugc lam kho trén Na,SO, khan va
duge c6 dudi ap sudt giam. Phan can dugce tinh ché bang phép sic ky nhanh Combi
d8 thu dugc hop chit B30 (1,00 g) dudi dang ddu mau nau den.

Quy trinh tdng hop hop chét B31 _

TFA (6 mL) dugc thém tir tir vao dung dich chua hgp chat B30 (1,00 g,
2,86 mmol) trong DCM (14 mL). Dung dich phéan Ung duoc khudy & 25°C trong 1
gir @é thu duge dung dich mau dé. Phép LCMS cho thdy phan tng da dugc hoan
thanh. Dung dich phan tmg dugc ¢ dudi ap suit giam d& thu dugc hop chat B31
(1,00 g) duéi dang dau mau nau den, dugc st dung trong budc tiép theo ma khong
can tinh ché thém.

So @ 11: Con dudng tdng hop chung dbi véi cac hop chit B35
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B32 /@\
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Quy trinh téng hop hop chat B33

Na,CO; (2,74 g, 25,9 mmol, 2 duong Tugng) va Pd(PPh;), (748 mg, 0,65
mmol, 0,05 duong lugng) dugc bd sung vao dung dich chtra hop chit B19 2,7 g,
12,9 mmol, 1 duong luong) va hop chét 32 (3,15 g, 12,9 mmol, 1,0 duoﬁg lugng)
trong dioxan (50 mL) va H,O (10 mL) trong mdi truong N,. Hn hop tao thanh
duoc dun néng & 80°C va dugc khudy trong 12 gid dé thu dugc huyén phii mau
vang. Phép TLC cho thy phan tng da dugc hoan thanh. Hon hop phan tng dugc
loc d& thu dwoc phin cin dudi dang chit rin mau vang séng. Tiép theo phan cin
dugc hoa tan trong DCM (200 mL) va HO (200 mL), va dugce chiét bang DCM
(200 mL). L6p hiru co gom lai dugce rira bang nuéc mubi (100 mL), 1am khd trén
Na,SO04, loc va ¢6 dudi 4p sudt giam dé thu dugc hop chit B33 (3,25 g) dudi dang
chit rin mau vang séng.

Quy trinh téng hop hop chat B34

Pd/C (1,5 g, 1,75 mmol) dugc bd sung vao dung dich chia hop chat B33
(2,5 g, 8,64 mmol, 1 duong lugng) trong DCM (100 mL) trong mo6i trudng N,.
Huyén phtt duge khir khi trong chin khong va dugc tdy bang H, nhiéu lan. Hn
hop phan tmg duge khudy trong moi trudng H, (15 psi) & 15°C trong 12 gioy dé thu
dugc dung dich mau den. Phép LCMS cho thdy phan tng da dugc hoan thanh. Hon
hop phan tmg duoc loc va ¢b dudi 4p suat giam dé thu duoc hop chat B34 (1,96 g)
du6i dang chit ran mau vang.

Quy trinh tong hop hop chit B35

Dung dich.chl’ra hop chét B34 (2,3 g, 8,87 mmol, 1 duong lugng) trong
THF (10 mL) duogc bd sung vao huyén phu chta LiAIH, (673 mg, 17,7 mmol, 2
dwong lugng) trong THF (20 mL) & 0°C. Hon hop phén tmg dugc khudy & 15°C
trong 1 gir dé thu duge dung dich mau d. Phép LCMS cho thdy phan Gmg d duoc
hoan thanh. Phan tmg dugc dimg bang dung dich NH,Cl bdo hoa. Hon hop phan
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ung dugc phin bb gitta EtOAc va H,0. Pha nuéc dugc chiét bang EtOAc. Chét
hitu co gom lai dugc rra béng nudc muéi (200 mL), 1am khd trén Na,SO,4 khan, loc
va cb dudi ap suét giam dé thu duoc hop chit B35 (1,53 g, tho) duéi dang chét rin
mau nau. San phim thé dugc sir dung truc tiép trong budc tiép theo.
Céc so dd tong hop chung ciia nhém D
So d 12: Con dudng tdng hop chung ddi véi hop chat D3

- HO
OH o) o
CN Raney Ni/ H;
> —_—
CN NH,
BocN

N DEAD, PPhy, THF MeOH, NH; H,0

Boc
Boc

D1 D2 D3

Quy trinh téng hop hop chét D2

PPh; (730 mg, 2,78 mmol) va DEAD (485 mg, 2,78 mmol) dugc bd sung
vao dung dich chtra hop chit D1 (500 mg, 2,32 mmol) va 3-hydroxybenzonitril
(276 mg, 2,32 mmol) trong THF (20 mL). Hon hop tao thanh dugc khudy & 20°C
trong 12 gior dé thu dugc dung dich mau vang. Phép LCMS va TLC cho thdy phan
tng da dugc hoan thanh. Phan tng dugc dimg bang cach bd sung H,0 (50 mL) va
duoc chiét biang EtOAc (50 mL x 2). Lép hitu co gom lai dugc rira bang nude mudi
(30 mL x 2), 1am kho trén Na,SOy, loc va c6 dudi dp suét giam dé thu dugc phén
can. Phan can dugce tinh ché bé‘xng phép sic ky nhanh Combi dé thu dugc hop chét
D2 (587 mg) du6i dang diu mau vang

Quy trinh téng hop hop chat D3

Raney-Ni (159 mg, 1,86 mmol) dugc bd sung vao dung dich chira hop chat
D2 (587 mg, 1,86 mmol) trong MeOH (20 mL) va NH; H,O (1 mL) (28%) trong
moi truong N,. Huyén phu dugc khir khi trong chan khong va duge tdy bang H,
nhiéu 14n. Hon hop phén tmg duoc khudy trong méi trudng H, (15 psi) & 20°C
trong 2 gid d& thu duoc huyén phit mau den. Phép LCMS cho thiy phan tng da
dugc hoan thanh. Hon hop phan tGng dugc loc qua tang Celiteva duge 6 duéi ép
suét giam dé thu dugc hop chit D3 (600 mg) dudi dang diu mau vang,

So dd 13: Con dudng tdng hop chung dbi véi hop chat D6
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Quy trinh téng hop hop chit D5

NaH (1,44 g, 35,92 mmol) duoc bd sung timg phan vao tert-butyl 4-
hydroxypiperidin-1-carboxylat (4,82 g, 23,95 mmol) trong DMF (50 mL) & 0°C.
Hdn hop phén tmg duoc khudy & 20°C trong 2 gid. Tiép theo, 2-flobenzonitril D4
(2,90 g, 23,95 mmol) duoc bd sung vao hdn hop phan ng néu trén va hdn hop
phan tmg dugc dun néng dén 50°C trong 1 gidv. Phép TLC cho thdy phan tmg da
dugc hoan thanh. Dung dich NH,CI bio hoa (100 mL) duoc bd sung timg giot cin
than vao hén hop phan tmg & 0°C @ dimg hdn hop phéan ting. Hon hop phan tmg
duogc chiét bing FtOAc (100 mL x 2). Dich chiét gom lai duoc rira bang nuéc (50
mlL x 3), nudc mubi (100 mL), Iam kho trén Na,SO4 khan, loc va ¢6 dudi ap suét
giam dé thu duoc hop chét D5 (9,10 g, thd) dudi dang ddu mau vang séng.

Quy trinh téng hop hop chat D6

NHino (6 mL) dugc bé sung vao vao hon hop chita Raney-Ni (425 mg,
4,96 mmol) va hop chit D5 (3,00 g, 9,92 mmol) trong MeOH (90 mL) trong moi
truomg N,. Huyén phii duoc khir khi trong chan khéng va duge tdy bang H, ba lan.
Hdn hop phan tng duge khudy trong méi truong H, (15 psi) & 20°C trong 4 gid.
Phép LCMS cho thdy phan Gmg d4 dugc hoan thanh. Hon hop phan tng duoc loc,
dich loc dugc c6 dé loai bé hiu hét MeOH. Phan cin duge pha lodng bang DCM
(100 mL), dugc rra béng nude mubi (80 mL x 2), 1am kho trén Na,SO4 khan, 1gc
va ¢0 dudi 4p suét giam dé thu duoc hop chit D6 (2,90 g) duéi dang dau mau vang
sang.

So d6 14: Con dudng tong hop chung 2
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Phwong phéap diéu ché hop chit c6 cong thirc IV-5 va IV-6 dugc thé hién

trong So db 14.

Con dudng IV: Hop chit G24 ¢6 thé dugc xtr Iy bang nhém E véi su ¢6

mit ciia DIPEA dé thu dugc hop chét IV-1. Hop chét IV-1 ¢ thé dugc xit Iy bang
mCPBA dé thu dugc hop chét IV-2, Hop chit IV-2 ¢6 thé dugc xir Iy bing nhém F

v6i su ¢6 mit ciia DIPEA dé thu duoc hop chét IV-3, Hop chét IV-3 ¢6 thé dugc xir
Iy bang Pd/C va H,, hodc HCI & thu dugc hop chit IV-4. Hop chét IV-4 c6 thé

duge x ly béng nhom C nhu dugc x4c dinh trong diém 1 dé thu dugc hop chat TV-

5, Hop chét IV-5 ¢6 thé duge xtr 1y bing axit nhu HCI dé thu dugce hop chét c6

cong thurc IV-6.

Céc so dd tong hop chung ciia nhém E

So dé 15: Con dudng téng hop d6i véi E10
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Quy trinh tdng hop hop chat E2
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1-tert-butoxy-N,N,N',N'-tetrametyl-metandiamin (249 g, 1,43 mol, 295
mL) dugc bd sung vao dung dich chita E1 (93 g, 476 mmol) trong DMF (45 mL).
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Hbn hop phan tmg dugce khudy & 140°C trong 3 gid dé thu dugce hdn hgp mau nau.
Phép TLC cho thiy dém méi. Hon hop phan tmg dugc 1am ngudi dén nhiét do
trong phong va duge khudy & 0°C trong 30 phat. Chat rin dugc két taa. Sau khi
loc, banh loc dugc rira béng EtOAC/PE va dugc lam kho dudi ép suét giam dé thu
dugc hop chét E2 (69 g) du6i dang bot mau tim.

Quy trinh téng hop hop chit E3

Dung dich chtta E2 (63 g, 252 mmol), (2,4-dimetoxyphenyl)metanamin (63
g, 378 mmol, 57 mL) trong toluen (150 mL) duoc khudy & 35°C trong 2 gity dé thu
dugc hdn hop mau vang. Tiép theo, hdn hop phan tng dugc khudy & 65°C trong 2
gir dé thu duoc hdn hop mau vang. Tiép theo, hdn hop phan tmg dugc khudy &
110°C trong 3 gi& dé thu dugc hdn hop mau vang. Phép TLC cho thdy ddm méi.
Hbn hop phéan tng dugc 1am ngudi d&én 20°C. Chét rin mau vang duge két tia. Hon
hop phan tmg dugc loc. Banh loc duge rira bang PE (50 mL) hai lan va lam kho
trong chén khong cao dé thu dugc hop chit E3 (50 g) duéi dang chat rén mau vang.

Quy trinh téng hop hop chit E4

Dung dich chtra E3 (55 g, 162 mmol) trong TFA (330 mL) duogc khudy &
70°C trong 16 gir dé thu dugc hdn hop mau tim. Phép TLC cho thdy dém méi.
Hdn hop phén tng dugc c6 dudi 4p suét giam dé thu dugc phan cin. Phan cin dugc
bd sung vao PE (60 mL), va dugc khudy ¢ 25°C trong 2 gio' & thu dugc hdn hop
mau tim. Sau khi loc, banh loc dugc rira bang PE (50 mL), duoc lam kho duéi ap
suét giam dé thu dugc hop chéit E4 (80 g, tho) dudi dang chét rin mau tim.

Quy trinh téng hop hop chét ES

Dung dich chtra E4 (80 g, 421 mmol) trong POCl; (341 mL) dugc khudy &
100°C trong 2 gidr dé thu duge hdn hop mau nau. Phép TLC cho thiy dém méi.
Hdn hop phéan tng duoc ¢6 dudi ap sudt giam dé thu duge phan can. Phan can dugc
hoa tan trong DCM (1000 mL). Lép hitu co duge rira bang dung dich NaHCO5 béo
hoa (1000 mL), chit rén duoc két tia. Sau khi loc, banh loc dugc rira bing DCM
(300 mL x 2). L6p hitu co duoc 1am kho trén Na,SO, khan, loc va ¢d dudi 4p suat |
giam dé thu dugc san pham tho. Phan cin dugc tinh ché bang cach sic ky cot dé

thu dugc hop chit E5 (35 g) dudi dang chét rin mau vang sang.
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Quy trinh téng hop hop chit E7

NBS (35,9 g, 202 mmol), BPO (444 mg, 1,83 mmol) duoc bd sung vao
dung dich chtra E6 (40 g, 183 mmol) trong MeCN (400 mL). Hon hop phén tmg
duoc khudy & 90°C trong 4 gid dé thu duoc hdn hop mau nau. Phép LCMS cho
thdy MS (Mass Spectrum: Phd khéi) mong mubn. Hon hop phan tmg dugc pha
lodng bang nude (200 mL) va duge chiét bing EtOAc (100 mL*2). Lép hitu co
duge rira bing nude (100 mL*4), nude mubdi (100 mL*3), 1am khd trén Na,SO,
khan, loc va ¢d dudi 4p sudt giam dé thu duoc E7 (57 g, tho) duéi dang dau mau
nau.

Quy trinh téng hop hop chét E8

Hén hop chita E7 (57 g, 192 mmol) va NaN3 (18,8 g, 290 mmol) trong
DMSO (290 mL) duoc khudy & 25°C trong 16 gio ¢ thu dwgc hdn hop mau nau.
Phép LCMS cho thdy MS mong mudn. Phan img duge dimg bang NaHCOj; (500
ml) va duoc chiét bing EtOAc (200 mL*2). Lép hitu co duge rira bing nude (300
mL*4), nudc mudi (300 mL*4), 1am khd trén Na,SO, khan, loc va cd duéi ap suét
giam dé thu duge E8 (42 g, thd) dudi dang dau mau nau.

Quy trinh téng hop hop chit E9

E5 (9,66 g, 46,3 mmol), Cs,CO;5 (30,2 g, 92,6 mmol, 2 duong lugng) va
Pd(dppH)Cl, (1,69 g, 2,32 mmol, 0,05 duong lugng) dugc bd sung vao dung dich
chira E8 (12 g, 46,3 mmol) trong dioxan (60 mL) va H,O (15 mL). Hon hgp phan
tng duoc khudy & 80°C trong méi truong bio vé N, trong 5 gidy dé thu dugc hdn
hop mau den. Phép TLC cho thiy d6m méi. Hén hop phan tmg duoc pha logng
bing nuwée (300 mL) va duge chiét bang EtOAc (200 mL*2). Lép hitu co dugc rira
bing nude (100 mL*4), nude mudi (100 mL*2), 1am kho trén Na,SO, khan, loc va
c¢d dudi 4p suat giam dé thu duge phén can. Phén cin dugc tinh ché bing cach sic
ky cot dé thu duge E9 (8 g) dudi dang chét rdn mau nau.

Quy trinh tdng hop hop chét E10

PPh; (10,3 g, 39,3 mmol, 1,5 duong lugng) dugc bd sung vao dung dich
chtra E9 (8 g, 26,2 mmol, 1 duong luong) trong THF (80 mL)/H,0 (40 mL). Hon
hop phan tng dugc khudy & 60°C trong 16 gid dé thu dugce hdn hop mau nau. Phép
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TLC cho thdy phan tmg di dugc hoan thanh. Hon hop phan tng dugc pha loang
bing nude (100 mL) va duge chiét bing EtOAc (100 mL*2). L6p hitu co dugc rira
b?mg nuée mudi (100 mL), 1am khé trén Na,SO,4 khan, loc va ¢d duéi ap suét giam
dé thu dugce E10 (7,32g, thd) dudi dang gdbm mau nau.

So db 16: Con dudng tong hop dbi véi E15

AN
oTf Ns | > NH
)j Ti,0, TEA Pd(OAC),, xantphos CN  Raney-Ni :
e A —_—
J/\:L bcM N e \ dioxan b He S
Z S
N
E13

BocHN N BocHN”

E12 E14

Quy trinh téng hop hop chit E12

Tf,0 (3,02 g, 10,71 mmol, 1,77 mL, 1,2 duong lugng) duoc bd sung vao
hdn hop chtra E11 (2 g, 8,93 mmol) trong pyridin (20 mL) & 0°C, hdn hop phan
g dugc khudy & 0°C trong 2 gid dé thu dugc hdn hop mau nau. Phép LCMS cho
thiy phén tng dd dugc hoan thanh. Phan ung duge dimg bing nude (20 mL) va
duge chiét bang EtOAc (20 mLx2). Lép hitu co duge ria bing nude (20 mLx2),
nude mudi (30 mLx4), 1am kho trén Na,SO, khan, loc va c6 dudi ap suét giam dé
thu dwoce san phim thd. San phdm tho duge tinh ché bing phép sic ky nhanh
Combi @& thu dugc E12 (2,2 g) chét rin mau tring.

Quy trinh tong hop hop chit E13

Hop chat E13 (2,2 g) dugc didu ché biang quy trinh gibng nhu quy trinh
didu ché hop chat B33 d& thu dugc 1,3 g hop chit E13 duéi dang bot mau vang.

Quy trinh tdng hop hop chét E14

Pd(OAc), (39,71 mg, 176,89 umol) va Xantphos (204 mg, 353,79 umol) va
Cs,CO5 (1,15 g, 3,54 mmol) duge bd sung vao hdn hop chtra E13 (600 mg, 1,77
mmol) va NH,Boc (248 mg, 2,12 mmol) trong dioxan (10 mL), hdn hgp phan tmg
duge khudy & 100°C trong 16 gio dé thu dugc hdn hop mau den. Phép TLC cho
thdy chat phan tmg dugc phan tmg hoan toan. Phén Gmg dugc diung bang nude (20
mL) va duge chiét bing EtOAc (20 mLx2). Lép hitu co duoe rira bang nude (20
mLx2), nudc mubi (30 mLx4), 1am khé trén Na,SO, khan, loc va ¢6 dudi 4p suét
giam @ thu dugc san phim thd. San phdm thé dugc tinh ché bang phép sic ky
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nhanh Combi dé thu duoc E14 (190 mg) dudi dang chat rin mau vang.
Quy trinh téng hop hop chat E15
Hop chét E14 (400 mg) duoc didu ché bang quy trinh giéng nhu quy trinh
diéu ché hop chét B11 dé thu duoc 385 mg hop chit E15 duéi dang gdm mau vang,
So db 17: Con duc‘)’ng tdng hop ddi véi E22

B°°2O EOC ClSnn -Bus o
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Quy trinh téng hop hop chat E16

Hop chét B12 (10,2 g) dugc didu ché bang quy trinh gibng nhu quy trinh
didu ché hop chéit B14 dé thu dugc 15,2 g hop chét E16 dudi dang bt mau vang.

Quy trinh téng hop hop chat E17

LDA (2 M, 20 mL) dugc bd sung vio vao dung dich chira hop chat E16 (7
g, 26,7 mmol) trong THF (45 mL) & -78°C trong moéi truong N,. Hon hgp phén (g
dugc khudy & -78°C trong 30 phut. Tributyl(clo)stanan (10,4 g, 32 mmol, 1,2
dwong luong) duoc bd sung vao hdn hop phin tng & -78°C. Hon hop phén tng
dugc khudy & -78°C trong 30 phiit va hdn hop phan tmg dugc khudy & 15°C trong
17 gid dé thu dugc hdn hop mau vang. Phép TLC cho thdy chéat ban dau khong
duoc sir dung hét hoan toan. Dung dich NH,CI bdo hoa (20 mL) duge b sung vao
hén hop phéan tng. Hon hop phan tmg dugc phan b gitta EtOAc (300 mL) va H,O
(300 mL). Dich chiét hiru co duoc rira bang dung dich NH4C1 bdo hoa (300 mL),
nude mubi (300 mL), 1am kho trén Na,SO, khan, loc va c6 duéi ap suét giam dé
thu duge gdbm mau vang. San pham tho duge tinh ché bang phép sic ky nhanh
Combi dé thu duge hop chit E17 (9,8 g) dudi dang diu mau vang.

Quy trinh tdng hop hop chat E19

BH;*THF (1 M, 15,3 mL) duoc b sung vio huyén phi chtra hgp chat E18
(1 g, 5,10 mmol) trong THF (10 mL) trong mdi trudng N, & 0°C. Hon hop phan
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g duge khudy & 15°C trong 30 phut dé thu dugc hdn hop mau vang. Phép LCMS
cho thiy chét ban dau khong dugc st dung hét hoan toan. Hon hop phan tg dugc
khudy & 15°C trong 17 git dé thu duoc hdn hop mau vang. Phép LCMS cho thay
chét ban dau duoc phan tmg hoan toan completely. Mot it hon hop phén tmg dugc
tinh ché bang phép TLC diéu ché dé thu dugc mot miu. Phan tmg dugc dung
bing MeOH (4 mL). Hon hop phan tmg dugc c6 du6i p sudt giam dé thu duge
E19 (1,1 g, thd) dudi dang gdbm mau vang.

Quy trinh tdng hop hop chit E20

Hop chét B19 (1,1 g) duge diéu ché bing quy trinh gibng nhu quy trinh
didu ché hop chit B14 d& thu duoc 890 mg hop chit E20 dudi dang dau khong
mau.

Quy trinh tdng hop hop chit E21

Hop chéit E20 (800 mg) va E17 (1,91 g) duogc didu ché bang quy trinh
gibng nhu quy trinh diéu ché hop chét B33 dé thu dugc 385 mg hop chat E21 dudi
dang diu mau vang.

Quy trinh tng hop hop chét E22

Hop chét E21 (600 mg) duoc didu ché bang quy trinh gidng nhu quy trinh
didu ché hop chat A7 dé thu duge 450 mg hop chit E22 duéi dang bot mau vang.

Céc so dd tong hop chung ciia nhém F

So d6 18: Con dudng téng hop dbi véi FS
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Quy trinh tdng hop hop chit F2

AICI; (60 mg, 449,97 umol, 24,59 uL, 2,78¢-2 duong hrong) duge bd sung
vao hdn hop chira hop chit F1 (3 g, 16,20 mmol) va trimetylsilylformonitril (1,61
g, 16,20 mmol, 2,03 mL), va hdn hop phan tng dugc dun néng dén 50°C trong 20
gid. Phép TLC cho thdy phan tmg dd dugc hoan thanh. Phan tung dugc ding
by nude (10 mL) va tiép theo duge chiét bing EtOAc (10 mL*2). Pha hitu co gom

lai dugc lam khod trén Na,SO4 khan, dugc loc va dugc cd trong chén khong dé thu
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duoc hop chit F2 (4,6 g) dudi dang chit rin mau vang.

Quy trinh tdng hop hop chit F3

K,CO5 (52,48 mg, 379,71 umol) dugc bd sung vao dung dich chtra hop
chit F2 (1 g, 3,52 mmol) trong MeOH (10 mL). Hon hop phan tmg dugc khudy &
20°C trong 2 gid. TLC cho thiy ring cac chat da bién mat hét va mot dém méi
chinh véi su cuc 16n hon da dugce phat hién. 8,75 mL HCI (0,1 M) duoc bd sung
vao hon hop phéan Gng, va tiép theo né duge chiét bing EtOAc (2¥20 mL). Lép hitu
co gom lai dugc 1am kho trén (Na,SO,4) va duge lam bay hoi dén kho dé thu duoc
hop chit F3 (0,74 g) dudi dang ddu mau vang.

Quy trinh tdng hop hop chit F4

Hén hop chira hop chét F3 (2,42 g, 11,40 mmol), imidazol (993,59 mg,
14,59 mmiol) va tert-butyl-clo-dimetyl-silan (2,06 g, 13,68 mmol, 1,68 mL) trong
DMF (10 mL) dugc khudy & 20°C trong 14 gid. TLC cho thdy ring cac chét dugc
phan tmg hoan toan hoan toén va ddm méi dugc tao thanh. Hn hop phan tmg dugc
pha loang bing nudc 50 mL va tiép theo né dugc chiét bang EtOAc 100 mL (50 mL
x2). Lép hitu co gom lai dugc rira bang dung dich nuée NaCl 100 mL (50 mL x2),
lam kho trén Na,SQy, loc va ¢ duéi ap suét giam dé thu duoc phén can. Phan cin
duoc tinh ché bing phép séc ky trén silicagel duoc rira giai bang (PE:EtOAc = 5:1)
dé thu dugc hop chét F4 (2,44 ) du6i dang ddu khong mau.

Quy trinh téng hop hop chét F5

LAH (200 mg, 5,27 mmol) dugc bd sung vao dung dich chtra hop chét F4
(1 g, 3,06 mmol) trong THF (12 mL) & 0°C, va nd dugc khudy & 0°C trong 0,5 gid
dé thu dugc huyén phd mau tring. TLC cho thdy ring cac chat dd bién mit
hét. Hon hop phan trng dwoc pha loing bang THF (20 mL) va tiép theo dugc dimg
bang nude (0,2 mL), dung dich NaOH 15% trong nuéce (0,2 mL) va nuée (0,6 mL)
& 0°C. Tiép theo noé duge khudy & 0°C trong 0,5 gid. Hon hop phan tng dugc 1am
kho trén Na,SO,4 khan va tiép theo duoc loc, va banh loc dugc rira béng EtOAc (20
mL). Dich loc gom lai dugc ¢6 dudi 4p sudt giam dé thu dwoc hop chat F5 (870
mg, hén hop cia chit ddng phén 2 trans) dudi dang diu khong mau.

So dd 19: Con duong tong hop d¢bi véi F9
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Quy trinh téng hop hop chét F7

TosCl (1,57 g, 8,21 mmol, 1,05) dugce bd sung vao hdn hop chira F6 (1,7 g,
7,82 mmol), TEA (1,03 g, 10,2 mmol) trong DCM (10 mL) & 0°C. Hdn hop phan
tng dwoc khudy & 20°C trong 17 gio dé thu duge dung dich mau vang. Phép
LCMS cho thiy thu duoc gia tri MS mong muén. Hon hop phéan tng dugc ¢ dudi
ap suit giam. Dich ¢ dugc hoa tan trong EtOAc (150 mL) va dung dich tao thanh
duoc rira bing dung dich HCl trong nuée (100 mL, pH = 4), dung dich NaOH trong
nrée (1 N, 100 mL), nude mubi (150 mL), lam khd trén Na,SO,4 khan, loc va ¢co
dudi 4p sudt giam dé thu duge F7 (2,49 g) dudi dang dau mau vang.

Quy trinh téng hop hop chét F8

KCN (443mg, 6,81 mmol, 291 ul) va KI (1,54 g, 9,29 mmol) duge bd
sung vao hdn hop chita F7 (2,3 g, 6,19 mmol) trong DMSO (20 mL), hdn hop phén
img dwoc khudy & 80°C trong 3 gi va 100°C trong 2 gib‘dé thu duge hon hop mau
den. Phép TLC cho thdy chét phan ting dugc phan (mg hoan toan. Phan tng dugc
dimg bing nude (50 mL) va duge chiét bing EtOAc (50 mLx2). Lép hitu co duge
rira bing nude (50 mLx2), nuée mudi (30 mLx4), 1am khd trén Na,SOy4 khan, loc
va c6 dudi 4p sudt giam dé thu duoc san phdm tho. San phdm thd duge tinh ché
bing phép sic ky nhanh Combi dé thu dugc F8 (1,19 g) duéi dang dau mau vang.

Quy trinh téng hop hop chit F9

Dung dich chtta F8 (600 mg, 2,65 mmol) trong MeOH (20 mL) duogc bd
sung vao Raney-Ni (227 mg, 2,65 mmol), huyén phd dugc khir khi trong chan
khong va duge tiy bang H, nhiéu 1an, hdn hop phan tmg dugc khudy & 25°C trong
méi truomg H, (15 psi) trong 16 gio dé thu dugc hén hop mau den. TLC
(PE/EA=1/1) cho thdy phan tng d4 dugc hoan thanh. Hn hop phan tmg dugc loc
va cd dudi ap sudt giam dé thu duoc F9 (530 mg, tho) dudi dang diu mau vang.

Céc chét phan tng c6 ban sin trén thi truong duge st dung cho nhém E

nhu benzyl piperidin-4-ylcarbamat, tert-butyl piperidin-4-ylcarbamat, tert-butyl
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piperazin-1-carboxylat, tert-butyl 2-(aminometyl)morpholin-4-carboxylat, tert-
butyl 2-(hydroxymetyl)morpholin-4-carboxylat, tert-butyl 4-aminopiperidin-1-
carboxylat, 4-metoxypiperidin, piperidin-4-ylmetanamin, 4-metoxyxyclohexan-1-
amin, (tetrahydro-2H-pyran-4-yl)metanamin, morpholin, azepan-4-ol, pyrrolidin-3-
ol, 4-aminoxyclohexan-1-ol, N-metylpiperidin-4-amin, (1R, 4R)-4-
(aminometyl)xyclohexan-1-ol, (1S, 3S)-3-aminoxyclopentan-1-ol, piperidin-4-ol,
4-(aminometyl)piperidin-2-on, piperidin-4-ylmetanol, 4-(triflometoxy)piperidin, 4-
etoxypiperidin, 4-isopropoxypiperidin, 4-etoxyxyclohexan-1-amin, 4-
metoxyxyclohexan-1-amin, 4-isopropoxyxyclohexan-1-amin va 3-aminopropan-1-
ol.

So d6 20: Con dudng téng hop chung 3

-~ N

HN CHz(COzEt)z N _ POCK PINEt, N'N Nhom E Boc,0
A N > Z NN
T NeoELEOH \ \\
)ﬁ\ J\j\ DIEA, EtOH N TEA,DCM < /\i\

Con duong V

Nhom F Khe bang PD/C, H, Nhém C ¢ Axit c

Pd2(dba)3 BINAP, A
-BuONa, Tol A NN \ Khir bdo vé bang HC 7 NfN e N—N
X
X

*ﬁ )
S N

\\

Phuong phap didu ché hop chit c¢6 cong thirc V-5 va V-6 dugc thé hién
trong So dd 20.

Con dudng V: Hop chat G3 ¢6 thé dugce xir Iy bang NaOEt ¢ thu dugc hop |
chit 11, Hop chat I1 ¢6 thé duge xt Iy bing POCI; dé thu dugc hop chét 12. Hop
chét 12 ¢6 thé duge xur ly béng nhém E v6i su ¢6 mit cia DIPEA dé thu duoc hop
chit V-1. Hop chit V-1 ¢6 thé dugc xir Iy bing Boc,0O dé thu dugc hop chit V-2.
Hop chét V-2 ¢6 thé dugc xir ly béng nhém F vdi sy ¢6 mit cua Pdy(dba); dé thu
duoc hop chit V-3. Hop chét V-3 ¢6 thé dugc xir Iy bang Pd/C va H,, hoic HCI dé
thu duge hop chit V-4. Hop chat V-4 ¢6 thé duge xtr Iy bang nhém C nhu dugc xac
dinh trong diém 1 dé thu dwoc hop chét V-5. Hop chét V-5 c6 thé dugce xir Iy bang
axit nhu HCI dé thu dugc hop chét c6 cong thire V-6.
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Quy trinh tdng hop hop chat I1

Na (790 mg, 34,3 mmol) dugc bd sung vao EtOH khan (125 mL), hdn hop
phan tmg duogc khudy & 10°C trong mét gid. Hop chéat G3 (3,50 g, 27,9 mmol) va
dietyl propandioat (5,42 g, 33,8 mmol) dugc bd sung vao dung dich nay. Hén hop
phén tmg dugc khudy & 78°C trong 16 gid trong méi truong N, dé thu dugc dung
dich mau vang. Phép TLC cho thdy phéan tmg d4 duge hoan thanh. Hn hgp phin
ung dugc c6 dudi ap sudt giam. Phan cin dugc hoa tan trong nude (60 mL) va
duge axit héa dén pH= 3 bang HCI 3M, tiép theo duoc loc dé thu duge hop chét I1
(3,70 g) dudi dang bot mau tréng. '

Quy trinh tdng hop hop chét 12

N,N-dietylanilin (672 mg, 4,51 mmol) dugc bd sung vao vao hdn hop chira
hop chét 11 (1,30 g, 6,73 mmol) trong POCl; (20,6 g, 134 mmol). Hon hop phan
tng dugce khudy & 100°C trong 16 gid trong mdi trudng N,. Phép TLC cho thdy
ddm maoi. Hau hét POCI; duoc loai bé dudi ap suat giam. Tiép theo, hdn hop phan
tng duoc rét vao H,O (40 mL), duge chiét bing DCM (50 mL x 3). Lép hitu co
dugc rira bang nude mudi (50 mL x 2), 1am kho trén Na,SO, khan, tiép theo dugc
loc, va duoc ¢d durc’r_i ap sut giam dé thu duoc hop chit I2 (3,11 g, thd) dudi dang

diu mau vang, ma khong cén tinh ché thém trong bude tiép theo.
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So @6 21: Con dudng téng hop hop chit 1 bang Con dudng I trong Con dudng téng
hop chung 1

X

Et0,C-NCS KoCO. NZ NN

/I\/CN LDA, HCO,Et >_<C_N __NaHgH,0, AcOF AcOH 2_, EtOC-, JL _ KLOs )% \\
—>THF > o MeCN HS” °N

G1 G2 G3 G5
OH NH cl
g X O g
Cbz.

Mel N'J\N’N mCPBA N7 NN N es N)\N’N\ PANEL N)\N‘N\
o WA T IS — KNI ———— Ks
BOH g7 N DCM - NP NN POCl; N7 N

0 y Cbz Cbz.
. N u
H
s G7 Go G10

N i I |\/\i N

N NJ\/\/N\ ’\/\)k N B N N

o H H o

A7

NH, H NH

DIPEA, CHaCN _ HBr AN

N
Tacon | S
\ =
et
JQ HN
ChzHN

Hop chét

Quy trinh tdng hop hop chét G2

n-BuLi (2,5 M, 27,7 mL) duoc bd sung vao hdn hop chira diisopropylamin
(6,69 g, 66,2 mmol) trong THF khan (20 mL) & 0°C va dugc khudy & 0°C trong 0,5
gio, tiép theo hdn hop phan g duge lam ngudi dén -70°C va G1 (5,00 g, 60,2
mmol) trong THF (20 mL) duoc bd sung vao hdn hop phan ung & -70°C va duogc
khudy & -70°C trong 0,5 gid, tiép theo hdn hop phéan tGng dugc rét vao hdn hop
chtra etyl format (4,90 g, 66,2 mmol) trong THF (20 mL) & -70°C trong mdi trudng
N, va hdn hop tao thanh duoc khudy & -70°C trong 0,5 gio, tiép theo dugc 1am 4m
dén 15°C va dugc khudy & 15°C trong 17 gio. TLC (silica gel, PE/EtOAc = 2/1)
cho thdy phan tmg da duoc hoan thanh. H3n hop phan tng dugc rét vao dung dich
HCl trong nude(150 mL, 1M) & 0°C va dugc khudy & 0°C trong 0,5 gid, tiép theo
hdn hop phan tng duge chiét bing EtOAc (150 mL x 3). Lép hitu co duge rira
béng nude mudi (250 mi), lam kho trén Na,SO,4 khan, dugc loc, dich loc dugc ¢d
dudi ap sudt giam dé thu dugc hop chat G2 (5,0 g) dudi dang dau mau vang. San

phim tho duge st dung truc tiép trong bude tiép theo ma khong can tinh ché thém.
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Quy trinh téng hop hop chét G3

NH,-NH,.H,0 (4,39 g, 87,7 mmol) dugc bd sung vao dung dich chira hop
chit G2 (8,82 g, 67,5 mmol) va AcOH (7,09 g, 118 mmol) trong EtOH (5 mL) , hén
hop tao thanh dugc khudy & 78°C trong 17 gir dé thu duoc dung dich mau vang
nhat. Phép TLC cho thdy phan tng da dugc hoan thanh. H3n hop phén tng dugce ¢o
dudi ap suét giam dé thu dugc phan can, tiép theo d6 pH ctia phan duge didu chinh
dn 9 bang dung dich NaOH trong nuéc (1M), dugc pha loang bing bing nudc (50
mL) va duge chiét bang EtOAc (100 mL x 3). Lép hitu co duge rira bang nudc
mudi (150 mL), Iam khd trén Na,SO,4 khan, dugc loc va dich lgc duge ¢d dudi ép
suét giam ¢ thu duge hop chit G3 (10,0 g, thd) dudi dang gdm mau vang. San
phim thé duge st dung truc tiép trong bude tiép theo ma khong can tinh ché thém.

Quy trinth tbng hop hop chit G4

Hdn hop chita etoxycarbonyl isothioxyanat (4,72 g, 36,0 mmol) trong
DCM khan (25 mL) duoc bd sung vao hén hop chtra hop chat G3 (5,00 g, 40,0
mmol) trong DCM khan (25 mL) & -70°C va duoc khudy & -70°C trong 1 gid,
nhiéu chat rdn mau tring xuét hién. Phép TLC cho thdy phan tmg dd dugc hoan

thanh. Tiép theo hdn hop phan tmg duge 1am 4m dén -10°C va duge loc, va banh
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loc duge rira bing DCM (15 mL) @ thu duge 4,50 g hop chit mong raudn dudi

dang chéit rin mau tring, phd dugc khing dinh bing HNMR. Dich loc duoc tinh
ché bing cot silicagel dé thu duge hop chit G4 (1,80 g) dudi dang chit rin mau
tréng.

Quy trinh téng hop hop chit G5

K,CO; (6,79 g, 49,2 mmol) dugc bd sung vao hon hop chira hop chit G4
(6,30 g, 24,6 mmol) trong MeCN (50 mL), hdn hop phéan tmg dugc khudy & 80°C

trong 8 git. Phép LCMS thd cho thdy phan tmg d3 duoc hoan thanh. Hon hop phan

ting dugc 1am ngudi dén nhiét d6 trong phong, tiép theo AcOH (15 mL) duogc bd

sung vao hdn hop phan tng va dugc khudy & 15°C trong 20 phut, tiép theo hdn hop

tao thanh duoc c6 dudi p sudt giam dé thu duoc phén cin, phan nay dugc rira bing

nude (50 mL x 3) dé thu duoc hop chdt G5 (4,20 g) duéi dang chat rin mau tring.
Quy trinh téng hop hop chét G6
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NaOH (2,00 g, 50,0 mmol) trong H,O (20 mL) dugc bd sung vao hén hop
chira hop chét G5 (4,20 g, 20,0 mmol) trong EtOH (40 mL) & 15°C, tiép theo Mel
(2,84 g, 20,0 mmol) dugce bd sung vao hén hop thu dugc & trén va hén hop tao
thanh dugc khudy & 15°C trong 2 gior. Phép LCMS thé cho thdy phan tng da dugc
hoan thanh. Hdn hop phéin ting dugc ¢d duéi ap sudt giam dé thu duge phin cin,
~ phin nay dugc xir Iy bing nudc d4 lanh(50 mL) va dung dich HCI trong nude(20
mL, 6M) trong 30 phut, nhiéu dudi dang chét rin mau trrfmg xuét hién, duoc loc dé
thu duge san phim thd. San pham thd duogc rét vao MeCN (50 mL) dé thu duge
huyén phu, tiép theo huyén ph duge ¢ dudi 4p suit giam dé thu duge hop chit
G6 (3,60 g) dudi dang chit rin mau tring.

Quy trinh téng hop hop chit G7

m-CPBA (3,07 g, 14,2 mmol) dugc bd sung 1am nhidu 1in vao hdn hop
chtra hop chét G6 (1,00 g, 4,46 mmol) trong DCM (30 mL) & 20°C. Hdn hop phan
g duoc khudy & 20°C trong 2 gid. Phép LCMS cho thiy phan tmg d4 dugce hoan
thanh. Hon hop phén tng dugc pha loang bang dung dich hén hop ctia nude mudi
(20 mL) va NaOH/H,O (3M, 10 mL). Lép nude duge tach ra va dwa d6 pH dén 1
bing dung dich HC1 (3M). Nhiéu bot mau tréng dugc két taa. Tiép theo, hdn hop
phin tmg duge dugce chiét bing EtOAc (50 mL x 2). Lép hitu co duge rira bang
nude mudi (20 mL), 1am kho trén Na,SO,4 khan, loc, cd dudi ép suét giam dé thu
dwoc phan cin. Phin cin duoc tinh ché bing phép sdc ky nhanh Combi dé thu duge
hop chét G7 (1,03 g) dudi dang gdm mau niu sang.

Quy trinh tdng hop hop chét G9

Hop chat G8 (18,15 g, 77.5 mmol) dugc bd sung vao dung dich chua hop
chit G7 (6,62 g, 25,83 mmol) trong NMP (100 mL). Hdn hop phén Ung dugc
khudy & 140°C trong 16 gid. Phép TLC cho thdy phan tmg di dugc hoan thanh.
Hén hop phan tmg duge phan bd gitta nude mudi (500 mL) va EtOAc (400 mL).
Lép hiru co duge rira bing nuée (100 mL x 2), nude mudi (100 mL), 1am kho trén
Na,SO4 khan, va dugc cd dudi &p suét giam dé thu duoc phén can. Phan cin duoc
tinh ché bang phép sic ky nhanh Combi dé thu dugc gobm mau nau, chét nay dugc
nghién tiép bang CH;CN (50 mL) & thu dugc hop chit G9 (2,06 g) dudi dang bot
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mau tring nho.

Quy trinh téng hop hop chit G10

N,N-dietylanilin (97 mg, 0,65 mmol) dugc bb sung vao hdn hop chira hop
chit G9 (89 mg, 0,22 mmol) trong POCl; (4,41 g, 28,7 mmol) & 20°C. Hbén hop
phan Ung dugc khudy & 80°C trong 2 gio. Hon hop phan tng duge ¢d duéi ép suét
giam dé thu duoc hop chit G10 (93 mg) dudi dang gdm mau niu 12 san phim thd.
San pham thd dugc sir dung truc tiép trong bude tiép theo ma khong can tinh ché
thém.

Quy trinh tdng hop hop chat G11

Hop chit A7 (131 mg, 0,371 mmol) dugc bd sung vao dung dich chira hop
chit G10 (127 mg, 0,297 inmol), DIPEA (95,9 mg, 0,742 mmol) trong DMF (2
mL). Dung dich phan tng duoc khudy & 10°C trong 1 gid. Phép LCMS cho thiy
gia tri MS mong mudn. Hon hop phan tng duoc phan bd giﬁ'a EtOAc (20 mL) va
dung dich NaHCOj; béo hoa (20 mL). Lép hiru co dugc rira be"mg nude mudi (10
mL), lam kho trén Na,SO, khan, loc, ¢6 dudi ép suét giam. Phén cin duge tinh ché
bing phép sic ky nhanh Combi dé thu dugc hop chéit G11 (103 mg) dudi dang gébm
mau nau.

Quy trinh téng hop hop chit 1

HBr/AcOH (0,5 mL, d tinh khiét 35%) dugc bd sung vao dung dich chira
hop chit G11 (70 mg, 0,094 mmol) trong AcOH (0,5 mL) & 15°C. Dung dich phan
ting ndy duogc khudy & 15°C trong 1 gir dé thu duge dung dich mau nau séng. Phép
LCMS cho thiy phan tng di dugc hoan thanh. Hén hop phan tng dugc pha loang
bing 5 mL MTBE dé két tiia bot mau xdm, chét nay dugc thu gom bing cach loc.
Chét rén duoc hoa tan trong MeOH (4 mL), va tiép theo mot giot nudc amoniac
(28%) dugc bd sung vao d& bazo hoa dung dich. San pham tho dugc hoa tan trong
MeOH duge tinh ché bang phép HPLC diéu ché. Dung mai rira giai chira sén phim
mong mubn dugc ¢d dudi 4p suat giam va dung dich con lai duge lam dong kho dé
thu duoc hop chit 1 (9,9 mg) dudi dang bot mau tring.

So d 22: Con dudng téng hop dbi véi hop chét 9 bang Con dudng I trong Con
duong tong hop chung 1
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A23 HB
y \N ~ N)\N’N —>cOrH N’ N’N\
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G12

Hop chat 9

Quy trinh téng hop hop chét G12

DIPEA (226 mg, 1,75 mmol) va hop chit G10 (150 mg, 0,35 mmol) duoc
bd sung vao dung dich chira hop chit A23 (183 mg, 0,385 mmol) trong CH;CN (10
mL). Hon hop tao thanh duge khudy & 20°C trong 1 gid dé thu duoc huyén phu
mau tring. Phép TLC cho thdy phan tmg d4 dugc hoan thanh. Phan tng duge dimg
bing cach bd sung H,O (50 mL) va dugc chiét bing EtOAc (50 mL x 2). Lép hitu
co gom lai duoc rira béng nude mudi (10 mL x 2), 1am kho trén Na,SOy, loc va ¢cd
dudi 4p sult giam dé thu duge phin can. Phan cin dugc tinh ché bang phép sic ky
nhanh Combi dé thu duoc hop chat G12 (75 mg) dudi dang chét rin mau tring nho.

Quy trinh tdng hop hop chit 9

Dung dich chira hop chét G12 (30 mg, 0,4 mmol) trong HBr/HOAC (35%)
(1 mL) duoc khudy & 20°C trong 1 gi& dé thu duge dung dich mau vang. Phép TLC
cho thiy phan tmg da duge hoan thanh. Hon hop phin tng dugce thém MTBE (50
mL) va rat nhiéu chét rin dugc két tua, dugce loc dudi ap sut giam dé thu duoc
banh loc dudi dang chét rin mau tring nhd. Banh loc dugc tinh ché bang phép
HPLC diéu ché. Phin cin dugc c6 hiu hét dung mdi va duoc lam dong kho dé thu
duoc hop chét 9 (7,8 mg) dudi dang bot mau tring.

So dd 23: Con dudng tdng hop dbi véi hop chét 16 bang Con dudng II trong Con
dudng téng hop chung 1
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Quy trinh tdng hop hop chit G13

Dung dich chira hop chit B11 (50 mg, 0,2 mmol) va hop chét G10 (90 mg,
0,2 mmol) trong CH;CN (5 mL) dugc bé sung vao DIPEA (27,1 mg, 0,2 mmol).
Hdn hop tao thanh duoc khudy & 0°C trong 30 phut dé thu dugc dung dich mau do.
Phép TLC cho thay phan tng da dugc hoan thanh. Hon hop phan tng duge ¢d dudi
&p suét giam dé thu dugc phén cin. Phan cin dugc tinh ché bing phép sic ky nhanh
Combi dé thu dugc hop chat G13 (100 mg) dudi dang chat rin mau hoi vang.

Quy trinh t6ng hop hop chit G14

Hop chit A5 (58,2 mg, 0,317 mmol) va DIPEA (82 mg, 0,634 mrmol) duoc

N
D — NH; B11 N /
X ==,
O N)\f\ /Q \N)i\ 1. DIPEA, THF )NjkN—N\
Cbz., DIPEA, CH3CN oA
/ ChaHN 2. dimetylamin . . O N
G10 CbzHN
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NH

bd sung vio dung dich chira hop chit G13 (100 mg, 0,158 mmol) trong THF (5 -
mL), hdn hop tao thanh dugc khuﬁy & 20°C trong 1 gio dé thu duoc dung dich mau

do, phép LCMS cho thdy phan tmg dd duoc hoan thanh, dimetylamin (71,5 mg,
1,59 mmol) duoc bd sung vao hdn hop nay, tiép theo duoc khudy trong 3 gid nira &
20°C dé thu duoc dung dich mau dé. Phép TLC cho thdy phan ung da dugc hoan
thanh. Phan Gng dugc dimg bing cach bd sung H,0 (50 mL) va dugc chiét bing
FtOAc (50 mL x 2). Lép hitu co gom lai dugc rira bing nude mudi (20 mL x 2),
lam kho trén Na,SOy, loc va ¢6 dudi ap sut giam dé thu duogc phén can. Phén can
~duge tinh ché bang phép séc ky nhanh Combi dé thu duge 100 mg (khong tinh
 khiét), chét ndy duoc tinh ché bing phép TLC diéu ché dé thu dugc hop chit G14

(50 mg) duéi dang chét rin mau vang.
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Quy trinh téng hop hop chét 16

Dung dich chira hop chit G14 (50 mg, 67,4 umol) trong HBr/HOAc (35%)
(1 mL) dugc khudy & 20°C trong 30 phiit dé thu duge dung dich mau dd. Phép
LCMS cho thiy phan tmg d3 duoc hoan thanh. MTBE (3 mL) dugc bd sung vao
hén hop phan tng dé két tia gom mau vang. Gém mau vang duge thu gom bing
cach loc va duogce rira baing MTBE (3 mL x 2). Gom mau vang duge hoa tan trong
MeOH (2 mL) va duogc tinh ché bing nhua trao dbi cation rira giai bing 5%
NH; H,0/MeOH, tiép theo duge lam dong kho dé thu duge hop chat 16 (29,9 mg)

dudi dang chat rdn mau vang.
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So dd 24: Con dudng téng hop dbi véi hop chét 25 bang Con dudng II trong Con
du:émg téng hop chung 1

HzN
N/ N’N : H2N o
Br\/\/U\CI A5

N/ N’N

N DIPEA, CH3CN 1. DIPEA, THF
H 2. dimetylamin
Q
HoN

0Q
NH NH N O
O
__HBrHOAC A NH

N/ N’N NP NN

N)%N =
Q )i Neans

Hop chit 25

Cbz

a6

Quy trinh tdng hop hop chit G15

DIPEA (976 uL), hop chit G10 (338 mg, 0,787 mmol) dugc bd sung vao
hdn hop chira hop chit B17 (403 mg, 0,866 mmol) trong MeCN (5 mL). Hdn hop
phén trng dugc khudy & 15°C trong 0,5 gid dé thu dugc hdn hgp mau vang. Phép
TLC cho thiy phan tng d3 dugc hoan thanh. Hon hop phén tmg dugc phan bé gitra
DCM (50 mL) va nuéc (50 mL), hon hop phan tng dugc chiét bang DCM (50 mL
x 2), dich chiét gom lai duoc rira bang nudc mudi (50 mL), lam khé trén Na,SO,,
loc, c6 duéi &p suat giam dé thu duge diu mau vang, chit nay duoc tinh ché bang
phép séc ky nhanh Combi dé thu duoc hop chét G15 (250 mg) dudi dang dau mau
vang.

Quy trinh tong hop hop chit G16

DIPEA (0,257 mg, 1,98 mmol), hop chit A5 (218 mg, 1,19 mmol) dugc bd
sung vao hdn hop chira hop chit G15 (250 mg, 0,397 mmol) trong THF (5 mL).
Hdn hop mau vang duoc khudy & 15°C trong 1 gid. Miu ctia hon hop phan tng s&
tré thanh mau den. Phép LCMS cho thdy phan tng di dugc hoan thanh.
Dimetylamin (2 M, 992 uL) dugc bd sung vao hdn hop phan tng va duge khudy &
15°C trong 1 gid dé thu duoc hdn hop mau niu den. Phép LCMS cho thdy phan
tng da dugc hoan thanh. Hn hop phan tmg dugc phan bd gitta DCM (50 mL) va
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nude (30 mL). Pha nude duge chiét bing DCM (50 mL x 2), cac pha chiét gom lai
duogc rira béng nude mudi (30 mL), 1am khé trén Na,SO, khan, loc, c6 duéi 4p suét
giam dé thu dugc dau mau nau, chit nay dugc tinh ché bang phép sic ky nhanh
Combi dé thu duoc hop chét G16 (250 mg) dudi dang gom mau nau.

Quy trinh tdng hop hop chét 25

Hbn hop chira hop chat G16 (250 mg, 0,337 mmol) trong HBr/HOAc (3
mL) dugc khudy & 15°C trong 0,5 gid & thu duge hdn hop mau vang. Phép LCMS
" cho thdy phan tmg da dugc hoan thanh. MTBE (10 mL) dugc bd sung vao hdn hop
phan tng dé két tia bot mau vang. Bot mau tréng duge thu gom bang cach loc va
dugce rira bing MTBE (5 mL x 2), dugc bazo héa bing dung dich Na,COs bdo hoa
dén d6 pH = 9-10, va dugc chiét bang DCM (50 mL x 2), pha hitu co gom lai dugc
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rira bang nude (50 mL), lam kho trén Na,SO4 khan, loc va c6 dudi 4p sut giam dé&

thu duge diu mau vang, chét ndy dugc tinh ché bing phép HPLC didu ché (0,1%
TFA), dugc bazo hoa béng dung dich Na,CO; bédo hoa dén do pH = 9-10, va dugc
chiét bﬁng DCM ( 50 mL x 3), lam khd trén Na,SO,4 khan, Igc va ¢ du6i ap suét
giam d& thu dugc hop chét 25 (30 mg) duéi dang bot mau trang.
So dd 25: Con dudng téng hop dbi voi hop chét 20 bang Con dudng IT trong Con
duong tong hop chung 1 |

0
NH, NH, |
N S
AN %\ N\/Q - \/\)LNH
cl i L N
SO T e oY
NP N
R > B23 N)\N,N \/\/Lm A5 & NH
N A
cbe /O DIPEA, CHaCN N \N =~ 1. DIPEA, THF NZNN
N /O 2. dimetylamin <
CbzHN N

G10

G17 G18
I (o]
/N\/\)J\NH
O
90
& NH
HBr N)\N’N
T PP,
ACOH Q Y
H,N
Hop chat 20

Quy trinh tdng hop hop chat G17
DIPEA (818 mg, 6,33 mmol) va hop chit G10 (299 mg, 0,696 mmol) duogc
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bd sung Véo‘dung dich chira hop chit B23 (230 mg, 0,633 mmol) trong CH;CN (5
mL) & 0-5°C. Hdn hop phan tng dugc khudy & 25°C trong 1 gid dé thu ducjc dung
dich mau nau den. Phép LCMS cho théy gia tri MS mong muén. Hon hop phan tmg
duoc pha lodng bang DCM (30 mL) va duogc ¢6 dudi 4p suit giam. Phin cin duge
phan bd gitta nude (50 mL) va DCM (100 mL). Lép hitu co da duge tach ra dugce
rda béng nudce (80 mL), nudc mudi (80 mL), 1am kho trén Na,SO4 khan va duoc ¢d
dudi 4p sudt giam. Phan cin duoc tinh ché bang phép sic ky nhanh Combi dé thu
duoc hop chat G17 (150 mg) duéi dang ddu mau vang.

Quy trinh téng hop hop chit G18

DIPEA (201 mg, 1,56 mmol) va hop chit A5 (172 mg, 0,935 mmol) dugce
b6 sung vao dung dich chira hop chit G17 (200 mg, 0,312 mmol) trong THF (5
mL). Dung dich phan tmg duoc khudy & 25°C trong 30 phut dé thu duge dung dich
mau nau den. Tiép d6, dimetnylamin (2 M, 1,56 mL) dugc bd sung vao va dugce
khudy trong 16 gid nita dé thu duoc dung dich mau niu den Phép LCMS va TLC
cho thdy phan (rag d3 dugc hoan thanh. Hdn hop phéan tng duoc ¢b dudi ap sudt
giam. Phén can duge phan bd gitta DCM (150 mL) va nude (100 mL). Lép hitu co
dirge rira béng nude (100 mL), nude mudi (100 mL) va duoc ¢o dudi ap sudt giam.
Phén can dugc tinh ché bing phép sic ky nhanh Combi dé thu dugc hop chit G18
(100 mg) dudi dang ddu mau vang.

Quy trinh tdng hop hop chét 20

Dung dich chtra hop chit G18 (150 mg, 0,199 mmol) trong HBr/HOAc (2
mL, 35%) dugc kludy & 25°C trong 0,5 gid dé thu duge dung dich mau d6. Phép
LCMS cho thdy phan tmg da duoc hoan thanh. 10 mL MTBE duoc bd sung vio va
hén hop mau tréng tao thanh dugce loc. Banh loc duge thu gom, duge rira b?mg
MTRE (20 mL), dugc hoa tan trong MeOH (3mL) va duoc bazo héa bing nhua
trao d6i cation dé thu duoc hop chit 20 (46,6 mg) dudi dang bot mau vang.

So dd 26: Con dudng tong hop dbi véi hop chit 11 bang Con duong II trong Con
dudng tong hop chung 1
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Hop chdt 11

Quy trinh téng hop hop chait G19

DIPEA (362 mg, 2,80 mmol) va hop chit G10 (500 mg, 1,38 mmol) duoc
bd sung vao dung dich chira hop chit B31 (400 mg, 0,933 mmol) trong CH;CN (10
mL) & 0-10°C. Hdn hop phan tmg dugc khudy trong 1 gior & 25°C dé thu dugc dung
dich mau nau. Phép LCMS thé cho thiy phan tmg d3 dugc hoan thanh. Phép TLC
cho thdy d8m méi duge tao thanh. Dung dich phan tng duoc ¢ dudi ap suat giam.
Phén can dugc tinh ché bing phép sic ky nhanh Combi dé thu duge hop chat Fi9
(380 mg) dudi dang gdbm mau vang.

Quy trinh téng hop hop chét G20

Dung dich chira hop chit A5 (330 mg, 1,80 mmol) trong THF (2 mL) dugc
bd sung vao dung dich chira hop chat G19 (380 mg, 0,600 mmol) trong THF (5
mL) & 0-5°C trong mdt thing nude da. Dung dich phan tmg duge khudy & 0-25°C
trong 0,5 gid. Dimetylamin (2M, 3 mL, 10 dwong luong) dugc bd sung vao va
dugc khudy thém trong 2 gid dé thu dugce dung dich méau nau den. Phép LCMS tho
cho thdy phan ung d4 duoc hoan thanh. Phép TLC cho thay phan tng d4 duge hoan
thanh. Dung dich phan tmg duoc ¢ dudi 4p sudt giam. Phan cin dugc hoa tan
trong DCM (200 mL), dugc rira bang dung dich NH4CI bdo hoa (100 mL), nude
(100 mL) va nuéce mubi (100 mL), 16p hitu co dugce lam khod trén Na,SO4 khan va
duoc ¢d dudi ap suit giam. Phan cin duge tinh ché bing phép sic ky nhanh Combi
dé thu dugc hop chit G20 (130 mg) dudi dang chit rin mau vang.
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Quy trinh tdng hop hop chét 11

Dung dich chtra hop chat G20 (70 mg, 0,093 mmol) trong HBr/HOAc (1
mL, 35%) duoc khudy & 25°C trong 0,5 gid dé thu dugc dung dich mau vang. Phép
LCMS cho thdy gia tri MS mong mubn. 10 mL MTBE dugc bd sung vao va hdn
hop tao thanh dugc loc dé thu dugc chit rin mau tré'mg. Chét ran dugc hoa tan
trong MeOH (2 mL), dugc tinh ché béng nhua trao ddi cation va dugc lam dong
kho dé thu dugc bot mau tring, chit nay dugc tinh ché tiép bang phép HPLC diéu
ché. Phan doan nay dugc ¢ dudi 4p suat giam. Phin cin duoc trung hoa dén pH =
7-8 bang K,CO; (rdn). Hon hop mau tring tao thanh dugc chiét bang EtOAc (50
mL x 2). Lép hitu co duge 1am kho trén NaéSO4 khan, dugc ¢d va duge lam dong
kho dé thu duge hop chét 11 (23,1 mg) dudi dang bot mau tring. _

So dd 27: Con dudng tdng hop dbi véi hop chat 18 bang Con dudng I trong Con
duong téng hop chung 1

HN HN

\ Boc D3 /k /N TFA )\N N\
DCM
Cbz DIPEA, CH3CN

XA
N )\ = N N
H
CbzHN CbzHN

G10 G21 G22

ok C”g? U@

Cl HB
AS HN r /—-/_—<o HN
1. DIPEA, THF P Trose )\

2. dimetylami \ NZINN
. dimetylamin BN )i\
ISh: o
ChzHN HoN
G23 Hop chit 18

Quy trinh tong hop hop chét G21

DIPEA (181 mg, 1,40 mmol) duoc bd sung vao vao dung dich chtra hop
chat D3 (300 mg, 0,7 mmol) va hop chit G10 (448 mg, 1,40 mmol) trong CH;CN
(20 mL). Hon hop tao thanh duge khudy & 20°C trong 1 gior & thu duoc dung dich
mau vang. Phép LCMS cho thdy phan tng d4 dwoc hoan thanh. Hén hop phan tng
dugc c6 dudi ap suét giam dé thu duoc ph?m can, TLC. Phén cin dugc tinh ché
bing phép sic ky nhanh Combi thanh hop chat G21 (240 mg) dudi dang dau mau

vang.
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Quy trinh tdng hop hop chit G22

TFA (4,62 g, 40,5 mmol) dugc bd sung vao dung dich chira hop chit G21
(240 mg, 0,34 mmol) trong DCM (7 mL). Hon hop tao thanh dugc khudy & 20°C
trong 1 gi& d& thu duge dung dich mau vang. Phép TLC va LCMS cho thdy phan
trng da duoc hoan thanh. Hon hop phan tmg dugc ¢d dudi ap sudt giam dé thu duoc
hop chit G22 (268 mg) duéi dang ddu mau vang.

Quy trinh tdng hop hop chit G23

DIPEA (143 mg) va hop chit A5 (67,6 mg, 0,37 mmol) dugc bd sung vao
dung dich chira hop chat G22 (268 mg, 0,37 mmol) trong THF (20 mL), hdn hop
tao thanh dugc khudy & 20°C trong 1 gidy, phép LCMS cho thdy phan tng da duoc
hoan thanh, tiép theo dimetylamin (83,1 mg, 1,84 mmol) dugc b sung vao hdn hop
phan Gng va duge khudy thém trong 2 gid dé thu dugc huyén phu mau vang. Phép
TLC cho thiy phan tng d3 duoc hoan thanh. Phan ting dugc dimg bang cach bd
sung H,0 (50 mL), dugc chiét bang EtOAc (50 mL). Céc 16p hitu co dugc rira bing
nude mudi (20 mL), 1am kho trén Na,SOy, loc va cd dudi ap suét gidm dé thu duoc
phan cin. Phan cin duoc tinh ché bang phép sic ky nhanh Combi dé thu duge hop
chit G23 (74 mg) dudi dang dau mau vang.

Quy trinh tdng hop hop chét 18

Dung dich chira hop chit G23 (74,0 mg, 0,1 mmol) trong HBr/HOAc
(35%) (1 mL) dugc khudy & 20°C trong 1 gio dé thu dugc dung dich mau vang.
Phép LCMS cho thiy phan tng dd duogc hoan thanh. MTBE (3 mL) dugc bd sung
vao hdn hop phéan tmg dé két tia gdm mau tring. Chat ran gdm dugc thu gom bing
cach loc va duoc rira bing MTBE (3 mL x 2). Gom mau tring nay dugc hoa tan
trong MeOH (2 mL) va duoc tinh ché bang nhua trao d6i cation (PCX-SPE) rira
giai béng 5% NH; H,0/MeOH, dich rtra gidi dugc ¢6 va dugc lam dong khd dé thu
dugc hop chét 18 (42,9 mg) dudi dang bot mau tring.

So dd 28: Con dudng tong hop d6i véi hop chéit 44 bang Con dudng IV trong Con
dudng tong hop chung 2
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Quy trinh tong hop hop chit G24

N,N-dietylanilin (2,00 g, 13,4 mmol) dugc bd sung vao hén hop chira hgp
chét G6 (1,00 g, 4,46 mmol) trong POCl; (14 mL) & 15°C, hdn hop phéan tmg duge
khudy & 90°C trong 3 gi. Hon hop phan tmg duge cb dudi ap sudt giam dé thu
duoc hop chit G24 (3,20 g, thd) dudi dang gdm mau nau, chét ndy dugce st dung
cho bude tiép theo ma khong can tinh ché thém.

Quy trinh téng hop hop chit G25

DIEA (6,77 g, 52,4 mmol, 9,13 mL), G24 (6,36 g, 26,2 mmol) dugc bd
sung vao dung dich chira E10 (7,32 g, 26,2 mmol) trong MeCN (70 mL). Hon hop
phan g duoc khudy & 25°C trong 16 gio ¢é thu duge hdn hop mau niu. Phép
TLC cho thdy d6m méi. Hon hop phan tng duoc pha loing bang nuée (100 mL) va
duogc chiét bang EtOAc (100 mL*2). Lép hiru co dugc 1am kho trén Na,SO, khan,
loc va co6 dudi ap sudt gidm dé thu dugc phan can. Phan cin digc tinh ché béng
cach séc ky cot dé thu duoge G25 (11,3 g) dudi dang chét rin mau vang.

Quy trinh téng hop hop chdt G26

m-CPBA (10,0 g, 46,5 mmol, 80% d¢ tinh khiét) duoc bd sung vao hén
hop chira G25 (11,3 g, 23,2 mmol) trong DCM (110 mL) & 0-10°C, hdn hop phan
ttng duoc khudy & 0-10°C trong 2 gir dé thu duge hdn hop mau vang. Phép LCMS
cho thdy phan mg chua dugc hoan thanh. Hon hop phan tung duoc khudy & 0-10°C
trong 1 gir nita dé thu dugc hdn hop mau vang. Phép LCMS cho thdy quan sat
duoc san phdm mong mudn. Hon hop phéan tmg duoc phan b gitta DCM (100 mL)
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va dung dich bdo hoa trong nudc Na,SO; (100 mL). Pha nudc duge chiét bang
DCM (100 mL x 2). Dich chiét hiru co gom lai dugc 1am kho trén Na,SO,4 khan, Ioc
va cd dudi 4p sult giam dé thu duoc san phim thé. Sén pham thé duogc tinh ché
biang phép sic ky nhanh Combi dé thu duge G26 (6,6 g') dudi dang chit rin mau
vang.

Quy trinh téng hop hop chat G27

DIEA (135 mg, 1,04 mmol) dugc bd sung vao dung dich chta 4-
metoxyxyclohexanamin (71,9 mg, 0,556 mmol) va G26 (180 mg, 0,348 mmol)
trong NMP (1 mL). Hon hop tao thianh dugc dun néng & 110°C va dugc khudy
trong 12 gid dé thu dugc dung dich mau nau. Phép LCMS va TLC cho thdy phan
ting da duge hoan thanh. Phan tmg dugc ding bang cach bd sung H,O (50 mL) va
duoc chiét bang EtOAc (50 mL x 2). Lép hitu co gom lai duoc rira bang nuée mubdi
(30 mL x 2), 1am khd trén Na,SQOy, loc va ¢6 dudi 4p sudt giam dé thu dwgc phan
cin. Phan cin dugc tinh ché bing cach sic ky cot (Si0,, Petroleum ether/Etyl
acetate=1:1) dé thu dugc hop chit G27 (105 mg) dudi dang chat rin mau Véng
cam. |

Quy trinh téng hop hop chat G28

Hop chit G27 (105mg) dugc didu ché bang quy trinh gibng nhu quy trinh
didu ché hop chét B7 dé thu dugc 110 mg hop chit G28 dudi dang chit rin mau
vang.

Quy trinh téng hop hop chét 44

(E)-4-(dimetylamino)but-2-enoyl clorua (3 M, 172 ul) dugc bd sung vao
vao dung dich chtra G28 (110 mg, 0,172 mmol) trong NMP (2 mL) & 0°C, hén hop
tao thanh dugc khudy & 15°C trong 12 gidr dé thu duge dung dich mau vang, phép
LCMS cho thdy hau hét chit ban dau dugc phan tmg hoan toan. Phan tGng dugc
dimg bang cach bo sung H,0 (50 mL) va duoc chiét bang EtOAc (50 mL x 2). Lép
hitu co gom lai dugc ria béng nude mubi (20 mL x 2), 1am kho trén Na,SOy, loc va
o dudi 4p sult giam dé thu dugc phin can. Phan cin dugc tinh ché bang phép
HPLC diéu ché, tiép theo duoc ¢ dé thu duoc hop chét 44 (21 mg) duéi dang chat

rdn mau vang sang.
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So dd 29: Con dudng tdng hop dbi véi hop chit 79 bang Con dudong IV trong Con

duong tong hop chung 2
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Quy trinh téng hop hop chit G29

DIPEA (149,83 mg, 1,16 mmol, 201,93 ul.) dugce bd sung vao dung dich
chtra hop chdt G26 (300 mg, 0,58 mmol) va tert-butyl piperazin-1-carboxylat
(323,88 mg, 1,74 mmol) trong NMP (3 mL). Hon hop tao thanh dugc dun néng &
110°C va dugc khudy trong 2 gior dé thu dugc dung dich mau vang. Phép LCMS va
TLC cho thdy phan tung da dugce hoan thanh. Phan tng dugc dimg bang cach bd
sung H,O (50 mL) va dugc chiét bang EtOAc (50 mL x 2). Lép hitu co gom lai
duoc rira bé‘mg nude mudi (30 mL x 3), 1am kho trén Na,SOy, loc va co dudi ap suét
giam dé thu duoc phan cin. Phin cin dugc tinh ché bing cach sic ky cot dé thu
duoc hop chat G29 (285 mg) dudi dang chét rin mau vang.

Quy trinh téng hop hop chit G30

Hop chit G29 (285 mg) duoc didu ché bang quy trinh giéng nhu quy trinh
didu ché hop chét B7 @& thu duoc 258 mg hop chit G30 dudi dang chét rin mau
vang.

Quy trinh téng hop hop chit G31

TEA (46,02 mg, 454,76 umol, 63,30 ul) va HATU (69,17 mg, 181,90
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umol) duoc bd sung vao dung dich chira axit 2-floprop-2-enoic (16,38 mg, 181,90
umol) trong DMF (2 mL), va tiép theo hop chit G30 (90 mg, 151,59 umol) dugc bd
sung vao hén hop phan tmg va duge khudy & 15°C trong 2 gir dé thu duge dung
dich mau nau. Phép LCMS cho thiy mét phéan chét ban dau van con lai, hdn hop
phéan tng dugc khudy & 15°C trong 2 gid nita dé thu dugc dung dich mau nau.
LCMS cho thdy ring phéan ng chwa hoan thanh hoan toan. Hon hop phan tmg -
duge rét vao nude (15 mL), va huyén phi mau vang dugce loc. Banh loc dugc rira
bang PE (10 mL) va duge 1am kho dé thu duge hop chat G31 (100 mg) duéi dang
chit rin mau vang.

Quy trinh tdng hop hop chit 79

Hbn hop chtra hop chat G31 (100 mg) trong 4M HCI/MeOH (2 mL) dugce
khudy & 15°C trong 1 gidr dé thu duoge dung dich mau vang. LCMS va HPLC cho
thdy ring phan Gmg xay ra t6t. Dung moi dugc loai b6 dudi &p sudt giam dé thu
duge san phim tho. N6 duge tinh ché bang phép HPLC diéu ché, hdu hét dung moi
duoc loai bo dudi ép suét giam, va duri.g moi con lai dugce loai bo béng cach lam
dong kho dé thu duoc hop chit 79 (34,7 mg) dudi dang chat rin mau vang.

So dd 30: Con dwong tdng hop d6i véi hop chét 58 bang Con dudng IV trong Con

duong tong hop chung 2
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Hop chdt 58
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Quy trinh tng hop hop chit G32
Hbn hop chira hop chat G26 (500 mg, 0,96 mmol) va tert-butyl N-(4-
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piperidyl)carbamat (386 mg, 1,93 mmol) trong NMP (5 mL) duoc bb sung vao
DIEA (249 mg, 1,93 mmol, 336 uL), va hon hop phén (mg dugc khudy & 110°C
trong 16 gior @& thu dugc hdn hop mau nau. Phép L.CMS cho thdy phan g da
duge hoan thanh. Phan Gng dugc dimg bang nudc (20 mL) va dugce chiét bing
FtOAc (20 mLx2). Lép hitu co duge rira bing nude (20 mLx2), nude mudi (30
mLx4), lam kho trén Na,SO, khan, Igc va c6 dudi ap sut giam dé thu dugce san
phidm thé. San phdm tho dugc tinh ché bing phép sac ky nhanh Combi dé thu duoc
hop chét G32 (520 mg) dudi dang chat ran mau ds.

Quy trinh téng hop hop chét G33

Hop chat G32 (520 mg) dugc didu ché bing quy trinh gidng nhu quy trinh
didu ché hop chit B7 dé thu duge 450 mg hop chit G33 duéi dang chét rin mau
vang.

Quy trinh téng hop hop chat G34

79/148

Dung dich chtra A5 (30 mg, 164 umol, 2 duong lugng) trong THF (2 mL) .

duge bd sung vao dung dich chira hop chat G33 (50 mg, &umol, 1 duong lugng)

trong THF (2 mL) & 0-5°C trong mdt thung nudc da. Dung dich phéan tng dugc

khudy & 0-25°C trong 1,5 gid. 2-(metylamino)axetamit (21 mg, 246 umol, 3 duong

luong) va DIEA (10 mg, 82 umol, 14 uL, 1 duong lugng) dugc thém va nd dugce

khudy trong 16 gid nira dé thu duge dung dich mau nau den. Phép LCMS cho thiy

quan sat dugce san phidm mong mudn. Phan tmg dugc dung bang nude (20 mL) va
duge chiét bang EtOAc (20 mLx2). Lép hitu co duge ria bing nude (20 mLx2),
nude mudi (30 mLx4), lam kho trén Na,SO, khan, loc va ¢d dudi 4p sut giam dé
thu duoc san phim tho. San phdm tho duge tinh ché bang phép TLC diéu ché dé
thu dugc hop chit G34 (22 mg) dudi dang bot mau trang.
Quy trinh tdng hop hop chét 58 ,
Hop chat G34 (22 mg) dugc diéu ché bang quy trinh gidng nhu quy trinh
diéu ché hop chét hop chat 79 dé thu duoc 3 mg hop chit 58 dudi dang chét rén
mau vang.
So dd 31: Con dudng téng hop dbi véi hop chét 81 bing Con dudmg V trong Con
duong tong hop chung 3
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Quy trinh tdng hop hop chit G35

DIPEA (561 mg, 4,35 mmol, 0,757 mL, 2 duong luc,)*ng)bdu’o’c bd sung vao
dung dich chtra hop chét E10 (728 mg, 2,61 mmol) va hop chét 12 (500 mg, 2,17
mmol) trong EtOH (10 mL). Hon hop tao thanh dugc khudy & 75°C trong 12 gid dé
thu duge dung dich mau nau. Phép TLC cho thdy phan tmg dd dugc hoan thanh.
Hbn hop phan tng duoc ¢d dudi ap sudt giam dé thu dugc phan can. Tiép theo
duoc pha loang bang H,O (50 mL) va duge chiét bang EtOAc (50 mL x 2). Lép
hitu co gom lai dugc rira béng nuGe mubi (20 mL x 2), 1am kho trén Na,SOy, loc va
cd dué6i ap suét giam dé thu dugc phan cin. Phan can dugce tinh ché bang cach sic
ky cbt dé thu duge hop chat G35 (948 mg) dudi dang gdm mau nau.

Quy trinh téng hop hop chit G36

Hop chét G35 (948 mg) dugc diéu ché biang quy trinh gidng nhu quy trinh
didu ché hop chit hop chat B14 dé thu duoc 930 mg hop chét G36 dudi dang chét
rin mau vang.

Quy trinh téng hop hop chat G38

Pd,(dba); (31,9 mg, 34,9 umol), t-BuONa (50,3 mg, 523 umol, 1,5 duong
lrgng) va BINAP (21,7 mg, 34,9 umol) dugc bd sung vao hén hop chta hop chét
G36 (200 mg, 349 umol) va hop chit G37 (90,19 mg, 698 umol) trong toluen (5
mL), va hdn hop phan Gng dugc khudy & 95°C trong 4 gid d2 thu dugc hdn hop
mau vang. Phép LCMS cho thiy phan tmg chua duge hoan thanh. Hon hop phan

R0

\
a N DIEA, EtOH P N’N TEADCM 7 N/N Pda(dba)s, B[NAP N’
\ "
o \N ~ a” N
12
35

N \N)i = N’N J/i
H | V )&

80/148

N

N



48763

tmg duoc khudy & 95°C trong 6 gid nita dé thu dugc hdn hgp mau do. Phép TLC
cho thdy phan tng di duoc hoan thanh. Hon hop phan tmg duge phan bd gitta
EtOAc (15 ml) va nuée (10 mL). Pha nude dugc chiét bing EtOAc (10 mL x 2).
Dich chiét hitu co gom lai dugc rta bing nudec mudi (130 mL), 1am khd trén
N2,SO4, loc, ¢ dudi ap sudt giam dé thu dugc san phim thé. San phdm thd duge
tinh ché bing phép sic ky nhanh Combi dé thu dugc hop chit G38 (130 mg) dudi
dang chét rin mau vang.

Quy trinh téng hop hop chét G39

Hop chét G38 (130 mg) duoc didu ché bang quy trinh gidng nhu quy trinh
didu ché hop chat hop chit B7 @& thu duoc 110 mg hop chat G39 duéi dang chét
tin mau vang.

Quy trinh tdng hop hop chat G40

81/148

Hop chét G39 (100 mg) duoc diéu ché bing quy trinh gidng nhu quy trinh.

didu ché hop chit hop chit G31 dé thu dugc 70 mg hop chat G40 duéi dang chét
rin mau vang.

Quy trinh téng hop hop chit 81

Hop chit G40 (70 mg) duge didu ché bang quy trinh gidng nhu quy trinh
didu ché hop chét hop chit 79 dé thu dugc 18 mg hop chit 81 dudi dang chét rin
mau vang.

Con dudng tdng hop dic biét

So dd 32: Con dudng tdng hop dbi véi hop chét 22
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Quy trinh téng hop hop chat H2

Hop chit G10 (500 mg, 1,17 mmol) duge bd sung vao hdn hop chira hop
chat H1 (214 mg, 1,75 mmol), DIPEA (1 mL) trong MeCN (10 mL). Dung dich
phén Umg duoc khudy & 20°C trong 1 gid dé thu dirgce han hop mau vang. Phép
LCMS cho thiy phan tng dd duoc hoan thank. Hén hop phan tng dugc phan b
gitta DCM (100 mL) va nuée (20 mL). Pha nude duge chiét bing DCM (80 mL x
2). Dich chiét gomv lai dugc ria bfmg nuGe mubi (80 mL x 2), 1am khd trén Na,SO,
khan va dugc loc, tiép theo dugce ¢6 dudi 4p suét giam dé thu duoc san phém thd
dudi dang diu mau vang, chét nay duoc tinh ché bang phép sdc ky nhanh Combi dé
thu duoc hop chit H2 (500 mg) duéi dang gobm mau vang.

Quy trinh tdng hop hop chat H4

HATU (391 mg, 1,03 mmol), TEA (139 mg, 1,37 mmol) dugc bd sung vao
hén hop chita hop chat H2 (200 mg, 0,822 mmo!) trong DMF (5 mL), va dugc
khudy & 20°C trong 30 phut. Tiép theo, hop chat H3 (352 mg, 0,685 mmol) dugc
bd sung vao hdn hop nay, va duge khudy & 60°C treng méi trudng N, trong 5 gids
dé thu dugc hdn hop mau vang. Phép LCMS cho thiy phan tng da dwoc hoan
thanh. Hon hop phan tng dugce 1am ngudi dén nhiét d6 va duoc rét vao nudce (50
mL). Chit rin mau vang két tia tir hdn hop phén tmg. Hon hop phan tng dugc

duge loc va banh loc dugc rira bang nude (50 mL) dé thu dugc san phém tho dudi
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dang bt mau Véng, chét nay dugc tinh ché bing phép sic ky nhanh Combi dé thu -
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duoc hop chat H4 (302 mg) dudi dang gdbm mau vang.

Quy trinh téng hop hop chat H5

Hop chit H4 (300mg) duoc didu ché bang quy trinh gibng nhu quy trinh
didu ché hop chit A7 dé thu duge 290 mg hop chit H5 duéi dang gdm mau vang.

Quy trinh téng hop hop chit H6

Hop chét H5 (200mg) dugc didu ché bang quy trinh gidng nhu quy trinh
didu ché hop chit A6 dé thu dugc 101 mg hop chit H6 duéi dang diu mau vang.

Quy trinh tAng hop hop chat 22

Hdn hop chira hop chat H6 (100 mg, 0,133 mmol) trong HBr/HOAc (2 mL,
35%) duge khudy & 20°C trong 1 gid dé thu duge hén hgp mau vang. Phép LCMS
cho thdy phan tng di duge hoan thanh. MTBE (10 mL) duoc bd sung vao hén hop
phan ng dé két tiia bot mau trang nho. Bot mau tring dugc thu gom bang cach loc
va dugc rira bing MTBE (5 mL x 2), chat nay dugc tinh ché bang phép HPLC diéu
ché (0,1% TFA) va tiép theo dwgc bazo hoa bang nhya trao dbi cation rira giai bang
5% NH; H,0/MeOH dé thu dugc hop chét 22 (15 mg) dudi dang bt mau tréng.

So db 33: Con dudng tdng hop dbi véi hop chét 21
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Quy trinh tdng hop hop chat HS
AcOH (58,3 mg, 0,972 mmol) dugc bd sung vao hén hop chira hop chit
H2 (207 mg, 0,972 mmol), hop chat H7 (500 mg, 0,972 mmol) trong DCM (8 mL).

&3
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Hoén hop phan tng dugc khudy & 20°C trong 1 gid va tiép theo thém NaBH(OAc);
(309 mg, 1,46 mmol) vao hdn hop nay, va duge khudy & 20°C trong 24 gid. LCMS
“cho thay gi4 tri MS mong mubn. Hon hgp phan tng dugc phan bd gitta DCM (50
mL) va dung dich NaHCO; bao hoa (50 mL). Pha DCM duoc rira bing NaHCO,
(50 mL x 2), va lam kho trén Na,SO, khan, loc, c6 dudi ap suét giam dé thu duoc
diu mau vang, cht nay duoc tinh ché bang phép sic ky nhanh Combi @é thu dugc
hop chat H8 (200 mg) duéi dang diu mau vang.

Quy trinh téng hop hop chat H9

TFA (1 mL) duoc bd sung vao hdn hop chira hop chat H8 (200 mg, 0,281
mmol) trong DCM (5 mL). Hdn hop phan tng duge khudy & 20°C trong 2 gidy dé
thu dugc hdn hop mau vang. Phép LCMS cho thiy phan tng da duge hoan thanh.
Hdn hop phan tng duoc két hop lai va duge co dudi ap sudt giam dé thu duogc hop
chét H9 (200 mg) dudi dang diu mau vang

Quy trinh téng hop hop chat H10 |

DIPEA (178 mg, 1,38 mmol), hop chit A5 (152 mg, 0,827 mmol) duge bd
sung vao hdn hop chira hop chit H9 (200 mg, 0,276 mmol) trong THF (5 mL). Hén
hop mau vang dugc khudy & 25°C trong 1 gid va tré thanh mau den. Phép LCMS
cho thiy phan tmg d3 duge hoan thanh. Dimetylamin (2 M, 689 uL) dugc b sung
vao hdn hop phan tmg va duoc khudy & 25°C trong 1 gid dé thu duoc hdn hop mau
nau. Phép LCMS cho thdy gi4 tri MS mong mudn. Hon hop phan tmg dugc phin
bd gitta DCM (50 mL) va nude (30 mL). Pha nuée duge chiét bang DCM (50 mL x
2). Céc pha chiét gom lai dugc rira bang nuéc mudi (30 mL), 1am kho trén Na,SO,4
khan, loc, c6 duéi ap suét giam dé thu dugc diu mau nau, chét nay dugc tinh ché
bing phép sic ky nhanh Combi dé thu duge hop chit H10 (180 mg) duéi dang dau
mau nau.

Quy trinh téng hop hop chét 21

Hdn hop chira hop chat H10 (180 mg, 0,249 mmol) trong HBr/HOAc (2,00
mL, 35% d6 tinh khiét) dugce khudy & 20°C trong 1 gio dé thu dugc hdn hop mau
vang. Phép TLC cho thdy phan tmg da dugc hoan thanh. MTBE (10 mL) duoc bd

sung vao hdn hop phan ting d8 két tiia bot mau tring nho. Bt mau tring duge thu
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gom bing cach loc va dugc rira bing MTBE (5 mL x 2). San pham tho dugce tinh
ché bang phép HPLC didu ché dé thu dugc hop chat 21 (16,2 mg) dudi dang bot
mau tring.

So d6 34: Con dudng téng hop déi v6i hop chat 12
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Quy trinh téng hop hop chéat H12

Hon hop chira hop chat H11 (500 mg, 2,06 mmol) va DIPEA (400 mg, 3,09
mmol) trong NMP (5 mL) dugc b sung vao (4-metoxyphenyl)metanamin (475 mg,
3,46 mmol). Hon hop phan tng dugc khudy & 135°C trong 24 gid trong méi trudng
N,. Hon hop phan tmg dugc 1am ngudi dén nhiét d6 trong phong, nude (50 mL)
duoc bd sung vao hdn hop phan tng va dugc chiét bing MTBE (30 mL x 3), pha
hitu co gom lai dugc rira béng nudc (20 mL) va nude mubi (20 mL), duoc 1am kho
bf;ing Na,SO4 khan va dugc cd dudi ap sut gidm dé thu duoc phén can. Phan cin
duge tinh ché bing cot silicagel dé thu dugc hop chat H12 (910 mg) dudi dang chét
ran mau do.

Quy trinh tdng hop hop chat H13

Zn(CN), (103 mg, 0,876 mmol), Pd,(dba); (134 mg, 0,146 mmol), DPPF
(162 mg, 0,292 mmol) va Zn (15,28 mg, 0,234 mmol) dugc bévsung vao dung dich
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chira hop chit H12 (500 mg, 1,46 mmol) trong DMA (5 mL). Hdn hgp phén tmg
duoc khudy & 150°C trong diéu kién vi séng trong 0,5 gi& trong moi trudng
N,. Phép LCMS cho thdy phan tmg dd dugc hoan thanh. Hon hop phéan tng dugc
phan bd giira bing nude (30 mL) va EtOAc (30 mL). Pha nuéc duge chiét bing
EtOAc (20 mL). Dich chiét gom lai dugc rira bang bin (50 mL), ldm kho trén
Na,SO, khan, loc va ¢b du6i 4p suét giam dé thu duoc hop chit ma duge tinh ché
bang phép séc ky nhanh Combi dé thu duge hop chit H13 (300 mg) dudi dang gom
mau do.

Quy trinh tdng hop hop chat H14

Hop chit H13 (500 mg, 1,73 mmol) va NH; H,O (2,5 mL, 25%) dugc bd
sung vao hdn hop chira Raney-Ni (100 mg) trong MeOH (30 mL). Huyén phu duogc
khir khi trong chan khong va dugc tiy bing H, nhiéu 14n, hén hop phan tmg dugc

khudy & 25°C trong moi trudng H, (15 psi) trong 3 gid dé thu duoc hdn hop mau
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den. Phép TLC cho thdy phan tng d3 dugc hoan thanh. Hon hgp phan tGng dugc |

loc, dich loc duge c6 duéi ap suit giam dé thu duoc hop chit H14 (400 mg) dudi
dang gdm mau vang.

Quy trinh tdng hop hop chéat H15

Hop chat G10 (110 mg, 256 mmoi) dugc bd sung vao hdn hop chira hop
chat H14 (90,0 mg, 0,307 mmol), DIPEA (165 mg, 1,28 mmol) trong MeCN (1
mL). Dung dich phan tmg dugc khudy & 25°C trong 1 gio' dé thu dugc hdn hop
mau vang. Phép LCMS cho thiy phéan tmg d4 duge hoan thanh. Hdn hop phan tmg
dugc phan bd gitta DCM (30 mL) va nude (20 mL). Pha nudc dugc chiét bang
DCM (30 mL x 2). Dich chiét gom lai dwogc rira bang nude mubi (30 mL x 2), lam
kho trén Na,SO, khan va duoc loc, tiép theo duge co dudi ap sudt giam dé thu duoc
san phim thé du6i dang diu mau vang. San phdm tho duge tinh ché bang phép sic
ky nhanh Combi dé thu dugc hop chat H15 (100 mg) duéi dang gdm mau vang.

Quy trinh tdng hop hop chit H16 |

Hén hop chira hop chit H15 (100 mg, 0,146 mmol) trong TFA (1
mL) dugc khudy & 25°C trong 3 gid, phép LCMS cho thdy nhidu chét ban dau van
con lai, va duoc dun néng dén 60°C trong 12 gid, phép LCMS cho thay gid tri MS
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mong mudn, tiép theo dugc dun néng dén 80°C trong 14 gid dé thu duge hdn hop
mau vang. Phép LCMS cho thiy phan Gng di duoc hoan thanh. Hon hop phan tmg
dugc phén b gitta DCM (50 mL) va dung dich NaHCOj; bédo hoa (30 mL). Pha
nuée duge chiét bing DCM (50 mL x 2). Dich chiét gom lai dugc rira bing nude
mudi (30 mL x 2), 1am kho trén Na,SO,4 khan va duqc loc, tiép theo dugc ¢6 dudi
ap sut giam dé thu dugc hop chit H16 (100 mg) dudi dang gdbm mau vang.

Quy trinh téng hop hop chat H17

DIPEA (32,9 mg, 0,255 mmol) dugc bd sung vao dung dich chtra hop chét
- H16 (100 mg, tho) va di-tert-butyl dicarbonate (55,6 mg, 0,255 mmol) trong DCM
(1 ral.). Hon hop tao thanh dugc khudy & 25°C treng 2 gidr & thu duge dung dich
khong mau. Phép LCMS cho thdy phan (mng d& duoc hodn thanh. Hon hop phan
trag duoc ¢d dudi dp sudt giam dé thu duoc hop chat H17 (102 mg) dudi dang gdbm
rmau vang.

Quy trinh tdng hop hop chat H18

DIPEA (248 mg, 1,92 mmol) va hop chat A5 (106 mg, 0,576 mmol) dugc
bd sung vao hdn hop chira hop chat H17 (102 mg) trong THF (2 mL), hdn hop
phan tmg duge khudy & 25°C trong 1 gid. Phép LCMS cho thay phan tng di duoc
hoan thanh. dimetylamin (2M, 383 ul) dugc bd sung vao hdn hop nay. Hén hop
phén Ung duge khudy & 25°C trong 30 gio dé thu duge hdn hgp mau niu. Phép
LCMS cho thdy phan tng di duge hoan thanh. Hon hop phén tng duge phan b6
gitta DCM (50 mL) va nuéc (30 mL), Pha nuée duge chiét baing DCM (50 mL x
2), céc pha chiét gom lai dugc rira bang nude mudi (30 mL), lam kho trén Na,SOy
khan, Ioc, ¢0 dudi 4p suit giam dé thu duoc dAu mau ndu, chat nay dugc tinh ché
bing phép sic ky nhanh Combi d8 thu duoc hop chit H18 (80 mg) dudi dang dan
niau vang. '

Quy trinh tng hop hop chét 12

TFA (770 mg, 0,5 mL) duogc bb sung vao hdn hop chira hop chat H18 (80
mg, 0,083 mmol) trong DCM (2 mL), hdn hop phan tmg dugc khudy & 25°C trong
1 gitr @& thu duge hdn hop mau vang. Phép LCMS cho thdy phan tng d4 dugc hoin

thanh. Hdn hop phan tng dugc cd dudi 4p suat giam dé thu duge dau mau vang,
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chit nay duoc tinh ché bang phép HPLC didu ché dé thu duoc hop chat 12 (6,4 mg)

dudi dang bot mau tring.
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So dd 35: Con dudng téng hop dbi voi hop chét 14
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Quy trinh téng hop hop chat H20
Hop chit H19 (488 mg, 3,80 mmol) duoc bd sung vao hdn hop chira hop

chit G7 (650 mg, 2,54 mmol) va DIPEA (1,64 g, 12,7 mmol) trong NMP (12 mL).

Hbn hop phan tng duoc khudy & 140°C trong 28 gid trong moi trudng N, dé thu

duoc dung dich mau nau. Phép LCMS cho thiy phan tmg d3 dugc hoan thash.

Phén mg duge tién hanh song song trong hai binh. Hon hop phan tmg duoc két

hop lai va dugc co dudi 4p sudt giam dé thu dugc san phdm tho dudi dang gom

mau nau, phan nay dugc rira bing MeOH (15 mL) dé thu duoc hop chat H20 (1,09

g) dudi dang bot mau vang.

Quy trinh téng hop hop chat H21
N, N-dietylanilin (588 mg, 3,94 mmol) dugc bd sung vao hdn hop chira

hop chéat H20 (400 mg, 1,31 mmol) trong POCI; (5 mL). Hon hop phan tng dugc

khudy & 90°C trong 1 gio dé thu duoc hdn hop mau vang. Hon hop phan Gng duoc

b dudi ap suat giam dé thu dugc hop chit H21 (420 mg) dudi dang diu mau néu.

Quy trinh téng hop hop chét 14
Hop chit A16 (533 mg, 1,39 mmol) duge bd sung vao hdn hop chira hop

chat H21 (300 mg, 0,929 mmol), DIPEA (2,40 g, 18,6 mmol) trong CH;CN (5 mL).

Dung dich phan tng dugc khudy & 25°C trong 1 giv dé thu duge hdn hop mau
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vang. Phép LCMS cho thiy phéan tmg d4 duoc hoan thanh. Hon hop phéan tmg dugc
portioned between DCM (80 mL) va nudc (50 mL), pha nudc duoc chiét bang
DCM (80 mL x 2), cac pha chiét gom lai duoc rira bing nudc mubi (80 mL x 2),
lam khé trén Na,SO, khan, loc, c6 dudi ap suét giam dé thu dugc diu mau
vang. Crude product duge tinh ché bing phép sic ky nhanh Combi va tiép theo
bing phép TLC diéu ché. San phidm duoc 1am dong kho dé thu duge hop chit 14
(45,5 mg) dudi dang bot mau vang. |
So d6 36: Con dudng tdng hop dbi véi hop chit 41
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Hop chat 41

Quy trinh tong hop hop chit H23

Cs,CO5 (630 mg, 1,93 mmol) duoc bd sung vao dung dich chira hop chat
G26 (500 mg, 966,07 umol) va hop chat H22 (271 mg, 1,93 mmol) trong DMF (10
mL). Hon hop tao thanh duoc dun néng & 30-40°C va dugc khudy trong 16 gir dé
thu duge dung dich mau vang. Phép LCMS cho thdy phan tmg di dugc hoan
thanh. Hén hgp phéan tmg dugc loc va dugc phan bd gitta EtOAc (50 mL). Lép
nuée duge chiét bing EtOAc (50 mL * 3). Lép hitu co duge ria bang dung dich
nude mudi bio hoa (50 mL), Iam khd trén Na,SO, khan, duge loc, va duge ¢6 dudi
&p suit giam dé thu duoc san pham tho dudi dang ddu mau vang. San pham thd
dugc tinh ché bang phép sic ky nhanh Combi dé thu duoc hop chat H23 (490 mg)
duéi dang dau mau vang.

Quy trinh tong hop hop chat H24 -

Hop chat H23 (490 mg) dugc didu ché bing quy trirh gidng nhu quy trinh
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didu ché hop chit B7 dé thu duoc 440 mg hop chit H24 dudi dang bot mau vang.

Quy trinh téng hop hop chit H25

Hop chat H24 (390 mg) dugc diéu ché bang quy trinh gibng nhu quy trinh
diéu ché hop chat E3 dé thu dugc 310 mg hop chit H25 dudi dang bot mau vang.

Quy trinh tong hop hop chat 41

Hop chat H25 (150 mg) dugc diéu ché bing quy trinh gidng nhu quy trinh
diéu ché hop chat hop chét 44 dé thu dwoc 23 mg hop chit 41 dudi dang bdt mau
vang.

So d6 37: Con dudng téng hop di voi hop chat 41
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Quy trinh tong hop hop chat H28

DIAD (689mg, 3,41 mmol, 662 u) dugc bd sung vac dung dich chta hop
chét H26 (500 mg, 2,27 mmol), hop chit H27 (638 mg, 3,41 mmol) va PPh; (893
mg, 3,41 mmol) trong THF (10 mL) & 0°C. Hdn hop tzo thanh duoc khudy & 15°C
trong 24 gior & thu dvoc dung dich mau vang. Phép TLC cho thay hau hét chét ban
‘d4u duogc phan tmg hoan toan. Phan tmg duge dimg bing cach bb sung H,0 (30
mL) va duoc chiét bang EtOAc (30 mL x 2). Lép hiru co gom lai duge rira bang
nude mudi (10 mL x 2), 1am kho trén Na,SO4, loc va ¢d dudi 4p sudt giam dé thu
dwoc phén can. Phan c3n duogc tinh ché b?mg cach sic ky cdt dé thu duge hop chét
H28 (570 mg) dudi dang ddu mau vang.

Quy trinh tong hop hop chit H29

NaOH (309 mg, 7,73 mmol) dugc bd sung vao hdn hop chira hop chit G26
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(1 g, 1,93 mmol) trong dioxan (10 mL) va HZO (10 mL) va hén hop phan tmg duge
khudy & 50°C trong 12 gir dé thu duogc hdn hop mau vang. Phép LCMS cho thay
quan sat dugc san phdm mong muén. Hbn hop phan tmg duge ¢b dudi 4p suat giam
va dugc diéu chinh dén do pH= 3~4 va hdn hop phan tng duge loc, va thu gom
chit rin mau tring dé thu dwoc hop chit H29 (620 mg) dudi dang chit rin mau
vang.

Quy trinh tdng hop hop chit H30

POBr; (944 mg, 3,29 mmol, 334 ul) va N,N-dietylanilin (16,3 mg, 109
umol, 17,56 uL) dugc bd sung vao hdn hop chtra hop chat H29 (500 mg, 1,10
mmol) trong toluen (10 mL) & 15°C, hdn hop phan tmg dugc khudy & 100°C trong
3 gid dé thu duge hdn hop mau vang. Phép LCMS cho thdy quan sat dugc san
pham mong muéh. Hdn hop phan Gng duoc ¢6 dudi ap sudt giam dé thu dugc san
pham thd. San pham thé dugc nghién lai véi (PE/EA=3/1) & 15°C trong 30 phut dé
thu duoc hop chat H30 (330 mg) dudi dang chit rin mau nau den.

Quy trinh tdng hop hop chat H31

Na,CO; (134 mg, 1,27 mmol, 2 duong lugng) va Pd(dppf)Cl, (46,58 mg,
63,66 umol) duoc bd sung vao hdn hop chira hop chit H30 (330 mg, 636 umol) va
hop chat H28 (247 mg, 636 umol) trong dioxan (5 mL) va H,O (2 mL) va hdn hop
phan tmg dugc khudy & 80°C trong 16 gitr trong méi trudng N, dé thu duge hdn
hop mau den. Phép LCMS cho thdy quan sat dugc san pham mong mudn. Hén hop
phan tmg dugc phan bé gitta EtOAc (15 ml) va nﬁ:c’vc (10 mL). Pha nuéc duge chiét
bing EtOAc (10 mL x 2). Dich chiét hitu co gom lai duge rira bang nude mudi (10
| mL), lam khd trén Na,SOy, loc, c6 dudi ép sudt giam dé thu duoc san phém
thd. San phdm thd duogc tinh ché bang phép sic ky nhanh Combi (PE/EA=1/1) dé
thu duoc hop chit H31 (50 mg) dudi dang chit rin mau do.

Quy trinh téng hop hop chat H32

Hop chat H31 (50 mg) dugc didu ché bang quy trinh giéng nhu quy trinh
diéu ché hop chat hop chit B7 dé thu duoc 43 mg hop chat H32 duéi dang bot mau
vang.

Quy trinh tong hop hop chat H33
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Hop chat H32 (11,5 mg) duoc didu ché bang quy trinh giéng nhu quy trinh
diu ché hop chét hop chit G31 dé thu duge 10 mg hop chit H33 dudi dang bot
mau vang.

Quy trinh téng hop hop chit 87

Hop chit H32 (10 mg) duoc diéu ché bang quy trinh giéng nhu quy trinh
diéu ché hop chét hop chit A7 dé thu duoc 3 mg hop chat 87 dudi dang bot mau

vang.
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Béang 1. Hoat tinh enzym ctia CDK (1, 2, 5 va 7) va d0 chon loc cia CDK7

95/148

Hop chat | CDK1

S
G

CDK5

CDK7

CDK1
/CDKT*

CDK2
/CDK7**

CDKS5
/CDKT7***

> >
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Khoang hoat tinh: A thé hién 1a ICs < 100 nM, B thé hién 14 100 < ICso < 1,000 nM, C thé hién 1a

ICso > 1,000nM

* CDK1/CDK7: Bd chon loc ciia mire Grc ché CDK7 trén mtte trc ché CDK1 [lan]

** CDK2/CDK7: P9 chon loc ctia mirc rc ché CDK7 trén miic e ché CDK?2 [lan]
#** CDKS5/CDK7: B0 chon loc cia mize rc ché CDK7 trén mute Ge ché CDKS [lan]

Khoang d6 chon loc: A thé hién 1 [14n] > 500 , B thé hién 14 50 < [1an] < 500, C thé hién 14 [14n] <

50
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Hop chét
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Khoang hoat tinh: A thé hién 13 ICs < 100 nM, B thé hién 13 100 < ICs, < 1,000 nM, C thé hién 1a

ICs0>1,000nM

* CDK1/CDK?7: D$ chon loc ciia mirc ic ché CDK7 trén mirc (e ché CDK1 [lan]
** CDK2/CDK7: D6 chon loc ctia mirc trc ché CDK7 trén mirc ¢ ché CDK2 [lan]

#** CDK 5/CDK?7: D chon loc ciia mirc e ché CDK?7 trén mirc e ché CDK5 [lan]
Khoéng d6 chon loc: A thé hién 1a [4n] > 500 , B thé hién 14 50 < [1an] < 500, C thé hién 12 [1an] <

50
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Béng 1 (tiép theo)
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Hop chat CDK1 CDK2 CDK5
sb CDKI1 CDKS CDK7 | ,cpK7* | /CDK7** | ICDK7#%+
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Khoang hoat tinh: A d& chi ICsp < 100 nM, B dé chi 100 < ICso < 1,000 nM, C & chi ICso >

1,000nM

* CDK1/CDK7: Tinh chon loc ctia mire Gre ché CDK7 so v&i mue e ché CDK1 [lan
** CDK2/CDK7: Tinh chon loc cita mic irc ché CDK7 so v&i mire tc ché CDK2 [lan
##% CDK 5/CDK7: Tinh chon loc cta mirc e ché CDK7 so vé6i mirc e ché CDKS5 [lan
Khoang chon loe: A @2 chi [ldn > 500 , B d& chi 50 <[lan <500, C dé chi [lan <50

Béng 2. Thir nghiém mtrc séng s6t H460

Hop chit sb ICsp Hop chit sb ICsg Hop chit s6 1Cs
1 B 11 A 21 B
2 A 12 A 22 B
3 A 13 A 23 B
5 A 14 A 24 B
6 A 15 A 25 A
7 A 16 A 26 A
8 A 18 A 27 A
9 B 19 B
10 A 20 A

Khoéng hoat tinh: A dé chi ICso <1 uM, B dé chi 1 <ICso < 10 uM, C @ chi ICsp > 10 uM
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Béng 3. Thir nghiém murc sdng sét MV4-11

Hop chit s6 ICsy | Hop chitsd ICso Hop chit sb ICso
3 A 42 A 62 A
11 A 43 A 63 A
20 A 44 A 64 A
25 A 45 A 65 A
26 A 46 A 66 A
27 A 47 A 67 A
28 A 48 A 68 A
29 A 49 A 69 A
30 A 50 A 70 B
31 A 51 A 71 A
32 A 52 A 72 A
32 A 53 A 73 A
34 A 54 A 74 A
35 A 55 A 75 A
36 A 56 A 76 A
37 A 57 A 77 A
38 A 58 A 78 A
39 A 59 A 79 A
40 A 60 A
41 A 61 A

Khoang hoat tinh: A d& chi ICsp <1 uM, B d chi 1 <ICso <10 uM, C dé chiICso > 10 Um
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Bang 4. Thir nghiém mirc sdng sét A2780

Hop chit s6

Khoang hoat tinh: A d& chi ICso <1 uM, B d& chi 1 <ICso <10 uM, C dé chi ICs > 10

uM
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Bang .5. Thir nghiém mtrc séng sét OVCAR-3
Hop chit sb

Khoang hoat tinh: A d& chi ICso <1 uM, B d@é chi 1 <ICsp <10 uM, C dé chi ICs, > 10

uM

3
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Hop chit sb
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

ICs

Hop chit sé
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Béng 6. Cac hop chét 1-88 dugc tom tit vé cAu triic va céc dic d_iém tuong Umg cua

ching

Hgp
chat
s0

Cau trac

Dit liéu dac diem

AN l/N N
H I
o T

H,N

Bét mau tring; 'H-NMR (DMSO-d6, 400
MHz): & 10,28 (1H, brs), 10,25 (1H, brs),
8,86 (1H, brs), 8,13 (1H, s), 7,88 (1H, d, J =
8,0 Hz), 7,80 (1H, s), 7,72 (1H, s), 7,65 (1H,
d, J=7,6 Hz), 7,60 (1H, d, T = 7,6 Hz), 7,44
(1H, t, T = 8,0 Hz), 7,28 (1H, t, J = 7,6 Hz),
7,12 (14, d, J = 7.2 Hz), 6,75 (1H, td, J
=15,6, 6,0 Hz,), 6,28 (1H, d, J = 15,6 Hz),
4,59 (2H, s), 4,42-4,54 (2H, m), 3,06 (2H, d,
J =52 Hz), 2,85-2,98 (3H, m), 2,65-2,75
(1H, m), 2,18 (6H, s), 1,64-1,76 (2H, m),
1,23 (6H, d, T = 7,2 Hz), 1,03-1,15 (2H, m);
LCMS: 95,8%, MS (ESI): m/z 611,3[M + H]
+.

Bot mau trang; 'H-NMR (DMSO-d6, 400
MHz): § 10,12 (1H, brs), 8,85 (1H, brs), 7,70
(1H, ), 7,36-7.42 (H, m), 7.24-7,36 (2H,
m), 7,17 (1H, d, J = 7,6 Hz), 7,07 (1H, s),
6,90 (1H, dd, J = 8,0, 1,6 Hz), 6,63-6,74 (2H,
m), 621 (1H, d, T = 15,2 Hz), 4,55 (2, s),
4,39-4,50 (2H, m), 2,99-3,08 (2H, m), 2,81~
2,97 3H, m), 2,66-2,77 (1H, m), 2,16 (6H.
s), 1,61-1,76 (2H, m), 1,22 (6H, d, J = 7,2
Hz), 0,99-1,13 (2H, m); LCMS: 100%, MS
(ESI): m/z 584,2[M + H] +.

Bot mau tring; 'H-NMR (DMSO-ds, 400
MHz): & 8,65 (1H, brs), 7,89 (1H, brs), 7,62
(1H, s), 7,48-7,59 (3H, m), 7,31-7.,43 (2H,
m), 7,16-7,22 (1H, m), 7,09-7,15 (1H, m),
6,95-7,06 (1H, m), 6,61 (1H, t, J = 5,6 Hz),
6,56 (1H, s), 6,21 (1H, d, J = 15,2 Hz), 4,83
(2H, d, J = 5,2 Hz), 4,55-4,65 (2H, m), 3,10-
3,20 (2H, m), 2,98-3,08 (1H, m), 2,80-2,89
(3H, m), 2,30 (6H, s), 1,77-1,79 (2H, m),
1,28-1,32 (8H, m); LCMS: 100%, MS (ESI):
m/z 629,4[M + Na]"
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B4t mau tring; 'H-NMR (CDCI3, 400 MHz):
§ 7,56 (1H, s), 7,42-7,48 (2H, m), 7,26-7,32
(1H, m), 7,17-7,24 (1H, m), 7,14 (1H, brs),
7,07-7,12 (1H, m), 6,88-6,98 (2H, m), 6,60-
6,70 (2H, m), 6,07 (1H, d, ] = 15,2 Hz), 4,77
(2H, d, J = 6,0 Hz), 4,68-4,76 (2H, m), 3,09
(2H, d, J = 5,6 Hz), 2,96-3,04 (1H, m), 2,86-
2,96 (3H, m), 2,26 (6H, s), 1,76-1,90 (2H,
m), 1,23-1,34 (8H, m); LCMS: 100%, MS
(ESD): m/z 584,4[M + H] +.

L

B4t mau tring; 'H-NMR (CDCI3, 400 MHz):
8 7,79 (1H, brs), 7,60 (1H, s), 7,40-7,50 (1H,
m), 7,26-7,33 (2H, m), 7,19 (1H, s), 7,05-
7,12 (2H, m), 6,93 (1H, d, T = 7,6 Hz), 6,75
(1H, d, = 7,6 Hz), 6,71 (1H, brs), 6,41 (1H,
d, T = 16,4 Hz), 6,24-6,34 (1H, m), 5,74 (1H,
d, J=10,0 Hz), 4,62-4,75 (4H, m), 2,96-3,06
(1H, m), 2,83-2,95 (3H, m), 1,80-1,84 (2H,
m), 1,21-1,33 (8H, m); LCMS: 100%, MS
(ESD): m/z 527,3[M + H] +.

NH
N7 N7
N
N N
HN
| o
/N\/\/U\,\O\ |\
o N
z
NZ NN
N S
N

Bot mau trang; 'H-NMR (DMSO0-d6, 400
MHz): § 7,56 (1H, s), 7,33 (1H, d, J = 8,0
Hz), 7,24-7.28 (1H, m), 6,92 (1H, d, J = 6,8
Hz), 6,80-6,88 (2H, m), 6,63 (1H, t, T = 4,8
Hz), 6,53 (1H, d, J = 16,0 Hz), 4,76-4,83
(2H, m), 4,63-4,70 (2H, m), 3,65-3,80 (3H,
m), 3,53-3,56 (1H, m), 3,21-3,25 (2H, m),
3,09-3,14 (1H, m), 2,91-3,03 (3H, m), 2,35
(6H, s), 1,94-1,97 (2H, m), 1,86-1,90 (4H,
m), 1,45-1,48 2H, m), 1,27 (6H, d, T = 7.2
Hz); LCMS: 100%, MS (ESI): m/z 576,3[M
+H] +.

Bt mau tring; 'H-NMR (CDCI3, 400 MHz):
§ 7,49 (1H, s). 7,38-7,40 (2H, m), 7,14-7,22
(3H, m), 7,04-7,06 (2H, m), 6,87 (1H, d, I =
8,0 Hz), 6,58-6,59 (1H, m), 6,53 (1H, t, ] =
4,8 Hz), 6,33-6,37 (1H, d, ] = 16,8 Hz), 6,12-
6,14 (1H, m), 3,69 (1H, d, T = 10,8 Hz), 4,64-
4,71 (4H, m), 2,82-2,95 (4H, m), 1,79-1,82
(2H, m), 1,19-1,27 (8H, m); LCMS: 91,6%,
MS (ESI): m/z 527,3[M + HJ+.
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Bot mau trang; 'H-NMR (DMSO-d6, 400
MHz): & 10,26-10,27 (1H, s), 10,12-10,14
(1H, s), 8,85-8,69 (1H, brs), 8,21 (1H, s),
7,92 (1H, d, J = 8,0 Hz), 7,72 (1H, s), 7.65-
7,68 (1H, m), 7,37-7,49 (3H, m), 7,27-7,31
(1H, m), 7,19-7,23 (1H, m), 6,73-6,76 (1H,
m), 6,28 (1H, d, J = 15,6 Hz), 4,63 (2H, s),
4,42-447 (2H, m), 3,06 2H, d, ] = 5,2 Hz),
2,82-2,94 (3H, m), 2,70-2,77 (1H, m), 2,17
(6H, s), 1,64-1,69 (2H, m), 1,22 (6H, d, J =
7.2 Hz), 1,02-1,11 (2H, m); LCMS: 100,0%,
MS (ESI): m/z 611,3[M + H]+.

B4t mau trang; 'H-NMR (CDCI3, 400 MHz):
5 8,47-8,49 (2H, s), 7,97-7,99 (1H, m), 7,61-
7,63 (1H, m), 7,55-7,58 (1H, m), 7,52 (1H,
s), 7.38-7,49 (4H, m), 7,22-7.25 (1H, m),
7,04-7,11 (1H, m), 6,63-6,65 (1, m), 6,35-
6,40 (1H, m), 4,72-4,77 (1H, m), 4,78-4,55
(2H, m), 4,26-4,30 (1H, m), 3,19-321 (2H,
m), 2,92-3,02 (2H, m), 2,76-2,83 (2H, m),
2,35 (6H, s), 1,79-7,82 (2H, m), 1,14-1,29
(8H, m); LCMS: 95,3%, MS (ESI): m/z
619,4[M + H]+.

10

Bot mau trang; 'H-NMR (CDCI3, 400 MHz):
8 7,60 (1H, s), 7,44-7.53 (4H, m), 7,22-7,26
(1H, m), 7,08 (1H, t, J = 7,6 Hz), 6,93-7,00
(3H, m), 6,86 (1H, d, T =7,6 Hz), 6,71 (1H, 1,
J =62 Hz), 6,13 (1H, d, T = 15,6 Hz), 4,79
(2H, d, ] = 6,4 Hz), 4,71-4,75 (2H, m), 3,12-
3,15 (2H, m), 2,99-3,06 (1H, m), 2,89-2,96
(3H, m), 2,30 (6H, s), 1,86-1,89 (2H, m),
1,24-1,33 (8H, m); LCMS: 100,0%, MS
(ESI): m/z 584,4[M + H]+.

- 11

Bot mau trang; 'H-NMR (DMSO0-d6, 400
MHz): § 10,51 (1H, brs), 8,44-8,50 (3H, m),
7,75 (1H, d, T = 5,6 Hz), 7,64 (1H, s), 7,55-
7,60 (1H, m), 7,46-7,53 (3H, m), 7,42 (1H, t,
J=8,0 Hz), 7,33 (1H, d, J = 7,2 Hz), 6,78-
6,85 (1H, m), 6,36 (1H, d, T = 15,2 Hz), 4,25~
4,43 (4H, m), 3,08 (2H, d, J = 5,2 Hz), 2,72-
2,86 (4H, m), 2,19 (6H, s), 1,60-1,70 (2H,
m), 1,19 (6H, d, T = 7,2 Hz), 1,05-1,10 (2H,
m); LCMS: 98,9%, MS (ESI): m/z 619,4[M
+ H] +.
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12

B6t mau tréng; "TH-NMR (CDCI3, 400 MHz):
8 9,36 (1H, brs), 8,51 (1H, d, J = 9,2 Hz),
8,14-8,17 (2H, m), 7,70 (1H, d, J = 6,8 Hz),
7,66 (1H, d, J = 6,8 Hz), 7,60 (1H, s), 7,34-
7,38 (1H, m), 7,02-7,11 (1H, m), 6,32 (1H, d,
J=16,0 Hz), 5,16 (2H, d, J = 6,0 Hz), 4,78-
4,84 (2H, m), 3,18 (2H, d, ] = 6,4 Hz), 2,94-
3,03 (4H, m), 2,33 (6H, s), 1,92-1,97 (2H,
m), 1,30-1,45 (2H, m), 1,25 (6H, d, J = 6,8
Hz); LCMS: 95,9%, MS (ESI): m/z 565,3[M
+ Na] +. '

SNNF ¢ °

|/\/TF |/ \©
SN
NJ\N’

Bot mau tring; 'HNMR(DMSO-ds, 400
MHz): 6 9,93 (1H, brs), 8,89 (1H, brs), 7,81-
7,83 (1H, m), 7,72 (1H, s), 7,23-7,31 (2H,
m), 7,15 (1H, d, J = 8,0 Hz), 7,06 (1H, s),
6,86 (1H, dd, J=17.6, 2,0 Hz), 6,69-6,75 (2H,
m), 6,46 (1H, d, J = 15,6), 4,50-4,55 (4H, m),
3,03 (2H, d, J = 4,8 Hz) 2,84-2,93 (4H, m),
2,16 (6H, s), 1,75-1,80 (2H, m), 1,18-1,23
(8H, m); LCMS: 100%, MS (ESI): m/z
624,3[M + Na] ",

14

Bot mau vang; 'H-NMR (CDCI3, 400 MHz):
8 7,74 (1H, brs), 7,60 (1H, s), 7,41 (1H, d, J
= 8,0 Hz), 7,23-7,31 (3H, m), 7,05-7,13 (2H,
m), 6,93 (1H, dd, J = 8,4, 1,6 Hz), 6,75 (1H,
dd, J= 8.4, 1,6 Hz), 6,69 (1H, t, J = 5,6 Hz),
6,42 (1H, dd, J = 16,8, 1,6 Hz), 6,21 - 6,31
(1H, m), 5,75 (1H, d, J = 10,4), 4,78-4,88
(2H, m), 4,68 (2H, d, J = 6,0 Hz), 2,98-3,09
(1H, m), 2,72-2,85 (2H, m), 2,39-2,49 (1H,
m), 2,31 (6H, s), 1,82-1,88 (2H, m), 1,34-
1,47 (2H, m), 1,28 (6H, d, J = 6,8 Hz);
LCMS: 94,2%, MS (ESI): m/z 55,3[M + H]".

15

Bat mau vang; 'H-NMR (CDCI3, 400 MHz):
6 8,18 (1H, ), 7,80 (1H, brs), 7,62 (1H, s),
727-7.32 (2H, m), 7,07-7,11 (2H, m), 6,92-
7,05 (2H, m), 6,69-6,74 (2H, m), 6,24 (1H, d,
J =152 Hz), 4,67-4,76 (4H, m), 3,20-3,21
(2H, m), 3,01-3,04 H, m), 2,88-2,94 (2H,
m), 2,33 (6H, s), 1,98-2,01 (H, m), 1,36
1,45 (2H, m), 1,28 (6H, d, J = 6,8 Hz);
LCMS: 954%, MS (ESD: m/z 618.3[M +
o'
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B4t mau vang; '"H-NMR (CDCI3, 400 MHz):

§ 922 (1H, brs), 8,59 (1H, t, J = 5,8 Hz),

8,42 (1H, d, J = 7,6 Hz), 8,19 (1H, s), 7,70

Bt (1H, s), 7,66 (1H, d, J = 6,8 Hz), 7,40-7,47

\ @'f (4H, m), 7,16-7,20 (1H, m), 7,04-7,08 (1M,

— by m), 6,61 (1H, d, J= 15,2 Hz), 4,83-4,88 (21,

NN m), 4,58 (2H, d, J = 6,0 Hz), 3,38-3,40 (11,

OA\»N ~_ m), 3,27 (2H, d, J = 6,4 Hz), 2,98-3,05 (31,

/ m), 2,56 (6H, s), 2,21-2,38 (2H, m), 1,65-

1,68 (2H, m), 1,25-1,29 (8H, m); LCMS:
95,6%, MS (ESI): m/z 608,3[M + H]".

Bt mau tring; 'H-NMR (DMSO-ds, 400
MHz): § 11,13 (1H, brs), 10,76 (1H, brs),
. 9,08 (1H, brs), 8,24 (1H, d, J= 6,0 Hz), 8,00-
\r'r“%\r“\l ~ °\© 8,22 (3H, m), 7,79 (1H, s), 7,73 (1H, s), 7,43
o ! 7 (1H, d, J= 8,0 Hz), 7,33 (1H, d, J= 7,2 Hz),
. 723 (1H, s), 7,05-7,15 (1H, m), 6,80-6,90
, (1H, m), 6,73 (1H, d, J = 3,6 Hz), 6,56 (1H,
YN d, J=16,0 Hz), 4,55-4,70 (4H, m), 3,85-3,95
[J 5 =~ (2H, m), 2,85-3,00 (4H, m), 2,74 (6H, d, J =
RN ’ 3,6 Hz), 1,85-2.00 (2H, m), 1,30-1,50 (2H,
m), 1,22 (6H, d, J = 6,4 Hz); LCMS: 100%,
MS (ESID): m/z 607,3 [M+Na]"

Hon hop raxemic; Bot mau tring; 'H-NMR
(CDCI3, 400 MHz): 5 7,61 (1H, ), 7.24 (1H,
YOS t, J=7.8 Hz), 6,.88-6,96 (3H, m), 6,78-6,81
S (1H, m), 6,60-6,65 (1H, m), 6,40-6,45 (1H,
m), 4,69-4.76 (4H, m), 4,48-4,51 (1H, m),
3,83-3,90 (1H, m), 3,43-3,72 (3H, m), 2,90-
NN 3,11 (6H, m), 2,27 (6H, d, J = 5,6 Hz), 1,99-
oSS 2,08 (4H, m), 1,73-1,91 (4H, m), 1.25-1,37
Ny (SH, m); LCMS: 94,9%, MS (ESI): m/z
612,5[M + Na]".

Bt mau tring; 'H-NMR (DMSO-ds, 400

MHz): § 8,72 (1H, s), 7,87 (1H, s), 7,58 (2H,

M s), 7,46-7,54 (2H, m), 7,33-7,40 (2H, m),

~ 2 7,18-7,26 (2H, m), 6,90-7,01 (1H, m), 6,64

N ) (o (1H, brs), 6,54 (1H, s), 6,13 (1H, d, J= 15,6

aY P Hz), 4,82 (2H, s), 4,55-4,65 (2H, m), 3,11

< (2H, d, J= 5,2 Hz), 2,98-3,05 (1H, m), 2,79-

)\K 2,88 (3H, m), 2,28 (6H, s), 1,70-1,80 (2H,

m), 1,29 (8H, d, J = 6,8 Hz); LCMS: 100%,
MS (ESI): m/z 629,2[M + Na]"
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Bt mau vang; H NMR (DMSO-ds, 400
MHz): § 10,08 (1H, brs), 8,89 (1H, t, J= 5,6
Hz), 8,69 (1H, d, J=7,6 Hz), , 8,50 (1H, d, J
= 8,4 Hz), 7,88 (1H, d, J= 8,4 Hz), 7,60-7,85
(7H, m), 7,43-7,49 (2H, m), 6,73-6,80 (1H,
m), 6,50 (1H, d, J= 16,0 Hz), 5,04 QH, d, J
=6,4 Hz ), 4,30-4,33 (2H, m), 3,11-3,17 (1H,
m), 3,00 2H, d, J = 6,4 Hz), 2,83-2,92 (1H,
m), 2,62-2,67 (2H, m), 2,11 (6H, s), 1,71-
1,75 (2H, m), 1,07-1,27 (8H, m); LCMS:
100%, MS (ESI): m/z 619,4[M + H] "

Hbén hop raxemic; Bt mau tring; 'H-NMR
(CDCI13, 400 MHz): $ 7,60 (1H, s), 7,12 (1H,
t, J = 7,2 Hz), 6,82-6,93 (1H, m), 6,64-6,69
(1H, m), 6,60-6,63 (1H, m), 6,40-6,52 (3H,
m), 4,70-4,80 (2H, m), 4,56-4,70 (2H, m),
3,37-3,83 (6H, m), 2,89-3,16 (6H, m), 2,25-
2,31 (6H, m), 1,93-2,01 (3H, m), 1,56-1,76
(QH, m), 1,39-1,48 (2H, m), 1,23-1,33 (8H,
m);+LCMS: 100%, MS (ESI): m/z 611,5[M +
Na]'.

Hon hop raxemic; BOt mau tring; 'H-NMR
(DMSO-dg, 400 MHz): 3 7,89 (1H, brs), 7,59
(1H, s), 7,42-7,56 (2H, m), 7,21-7,2¢ (1H,
m), 7,06 (1H, t, J = 6,0 Hz), 6,83-6,92 (1H,
m), 6,65-6,75 (1H, m), 6,40 (1H, d, /= 15,6
Hz), 4,65-4,77 (4H, m), 3,86-4,03 (1H, m),
3,75-3,85 (1H, m), 3,63 (1H, t, J = 5,6 Hz),
3,42-3,53 (1H, m), 3,18-3,36 (1H, m), 2,88-
3,12 (6H, m), 2,32-2,46 (1H, m), 2,26-2,30
(7H, m), 1,83-1,92 (2H, m), 1,54-1,82 (2H,
m), 1,19-1,40 (10H, m); LCMS: 100%, MS
(ESI): m/z 617,5[M + HJ .

Bot mau tring; 'H NMR (DMSO-ds, 400
MHZ): § 11,52 (1H, brs), 9,98 (1H, brs), 9,01
(1H, t, J= 5,4 Hz), 8,00 (10, 5), 7,91 (1H, s),
7,77 (14, s), 7,73 (1A, d, J= 7,2 Hz ), 7.39
(1H, t, J = 8,0 Hz), 7.31-7,34 2, m), 7,26
(1H, d, J = 8,0 Hz), 6,83 (11, s), 6,67-6,73
(1H, m), 6,33 (1H, d, J= 15,2 Hz), 4,63-4,67
(4H, m), 3,13-3,19 (3H, m), 2.86-2,94 (3H,
m), 2,26 (6H, s), 1,85-1,91 (2H, m), 1,29-
1,36 (2H, m), 1,23 (6H, d, J = 6,8 Hz);
LCMS: 100%, MS (ESD): m/z 607.3[M + H]
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bot mau niu; 'H-NMR (DMSO-ds, 400
MHz): 5 10,2 (1H, brs), 8,93-8,97 (1H, m), 8,
2,17-2,35 (6H, m), 1,81-1,90 (2H, m), 1,14-
1,34 (8H, m); LCMS: 96,5 %, MS (ESI): m/z
=608,3 [M+H]".

B4t mau tring; 'H-NMR (CDCI3, 400 MHz):
8 10,44 (1H, brs), 7,61 (1H, brs), 7,54-7,63
(3H, m), 7,48 (1H, d, J = 7,6 Hz), 7,32-7,41
(2H, m), 6,93-7,07 2H, m), 6,79 (1H, d, J =
7.2 Hz), 6,57-6,68 (2H, m), 6,21 (1H, d, J =
14,8 Hz), 4,90 (2H, d, J = 5,6 Hz), 4,58-4,68
(2H, m), 3,12 (2H, d, J = 5,6 Hz), 3,98-3,06
(1H, m), 2,80-2,91 (3H, m), 2,29 (6H, s),
1,74-1,84 (2H, m), 1,29 (6H, d, J = 6,8 Hz),
1,20-1,26 (2H, m); LCMS: 100%, MS (ESI):
m/z 629,3[M + Na]".

26

(3R, 4R); pale-Bot mau vang; 'H NMR (400
MHz, DMSO-de): & 10,91-11,17 (2H, m),
9,03 (1H, br s), 8,82 (1H, br s), 8,38-8,58
(3H, m), 7,79-7,89 (1H, m), 7,70-7,77 (1H,
m), 7,62-7,67 (1H, m), 7,50-7,57 (2H, m),
7,42-7.49 (1H, m), 7,37 (1H, br d, J = 7.2
Hz), 6,85-6,98 (1H, m), 6,63 (1H, d, J= 15,6
Hz), 5,67-5,96 (1H, m), 4,33-4,50 (2H, m),
3,96 (2H, d, J = 6,8 Hz), 3,42-3,57 (2H, m),
2,97-3,25 (3H, m), 2,81-2,90 (1H, m), 2,77
(6H, s), 2,58-2,69 (1H, m), 1,39-1,90 (3H,
m), 1,19 (6H, br d, J = 6,4 Hz); LCMS:
100%, MS (ESI): m/z 649,3[M + H]"

(1R, 4R); Byt mau vang; "H-NMR (400
MHz, CD;0OD): 3 8,67 (1H, s), 8,42 (1H, br
d, /=64 Hz), 8,24 (1H, br d, J = 6,4 Hz),
7,84-7,93 (2H, m), 7,78 (1H, d, J = 9,2 Hz),
7,68 (1H, br s), 7,49-7,62 (3H, m), 6,95-7,10
(1H, m), 6,72 (1 H, br d, J = 15,2 Hz), 4,70-
5,10 (2H, m), 4,07 (2H, br d, J = 6,8 Hz)
3,47-3,65 (2H, m), 2,91-3,01 (6H, m), 2,77-
2,87 (1H, m), 1,87-2,10 (3H, m), 1,65-1,72
(1H, m), 1,30-1,51 (4H, m), 1,12-1,23 (6H,
m); LCMS: 100%, MS (ESI): m/z
634,3[M+H]".
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I/\/\“/%

/N[ i
N Y
HO NN

Bot mau vang; 'H NMR (400 MHz,
CD;OD): § 8,42 (1H, s), 8,37 (1H, d, J= 6,0
Hz), 7,68-7,77 (2H, m), 7,61-7,67 (1H, m),
7,46-7,60 (4H, m), 7,40 (1H, d, J = 7,6 Hz),
6,92-7,02 (1H, m), 6,64 (1 H, d, J = 15,2
Hz), 5,01-5,04 (1H, m), 4,39-4,43 (1H, m),
4,06 (2H, d, J = 6,4 Hz), 3,65 QH, t, J= 6,0
Hz), 3,33-3,41 (2H, m), 2,97 (6H, s), 2,82-
2,91 (1H, m), 1,74-1,80 2H, m), 1,15-1,25
(6H, m); LCMS: 100%, MS (ESI): m/z
594, 3[M+H]".

29

Chét rin mau vang; 'H-NMR (400 MHz,
CD;0D): § 8,66 (1H, s), 6,42-6,44 (1H, m),
8,21-8,23 (1H, m), 7,80-7,87 (3H, m), 7,59-
7,71 (4H, m), 7,00-7,07 (1H, m), 6,74-6,78
(1H, d, J = 15.6 Hz), 4,95-5,02 (1H, m),
4,71-4,81 (1H, m), 4,31-3,41 (2H, m), 4,08
(2H, d, J = 7.2 Hz), 3,46-3,47 (2H, m), 3,08-
3,13 (2H, m), 2,96-2,97 (6H, m), 1,85-1,97
(2H, m), 1,29-1,38 (2H, m), 1,16-1,19 (6H,
m); LCMS: 100,0%, MS (ESID):634,3 m/z
[(MAH)]".

30

~ N
Y I\

Hon hop raxemic; BOt mau tring nho; 'H
NMR (400 MHz, CDs;0OD): $ 8,27-8,42 (2H,
m) 7,25-7,75 (8H, m), 6,91-7,07 (1H, m),
6,33 (1H, d, J = 15,2 Hz), 4,80-4,87 (1H, m),
4,60-4,67 (2H, m), 4,28-4,37 (1H, m), 3,47-
3,56 (1H, m), 3,26 (2H, d, J = 6,4 Hz), 3,05-
3,13 (1H, m), 2,85-2,92 (1H, m), 2,45-2,54
(2H, m), 2,36 (6H, s), 2,01-2,11 (1H, m),
1,65-1,75 (2H, m), 1,15-1,26 (6H, m);
LCMS: 95,9%, MS (ESI): m/z 3242
[M/2+H]".

31

Bt mau vang nhat; '"H NMR (400 MHz,
CD;OD): & 8,32 (1H, d, J = 6,0 Hz), 8,29
(1H, s), 7,63-7,68 (1H, m), 7,53-7,61 (2H,
m), 7,49 (1H, t, J = 6,8 Hz), 7,36-7,40 (2H,
m), 7,31-7,35 (2H, m), 6,91-7,00 (1H, m),
6,38-6,42 (1H, m), 4,34-4,38 (1H, m), 4,13-
4,25 (2H, m), 3,74-3,82 (1H, m), 3,49 (2H, d,
J=6,8 Hz), 2,98-3,13 (2H, m), 2,85 (1H, m),
2,53 (6H, s), 1,81 (2H, m), 1,23-1,45 (3H,
m), 1,19 (6H, d, J = 6,8 Hz); LCMS: 100%,
MS (ESI): m/z 6202 [M + HJ".
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(1S, 3S); Chét rin mau vang nhat; 'H-NMR
(MeOD, 400 MHz): & 8,69-8,71 (1H, m),
8,42-8.45 (1H, m), 8,25-8,27 (1H, m), 7,80-
7.88 (3H, m), 7,58-7,72 (4H, m), 6,99-7,07
(1H, m), 6,73 (1H, d, J = 15,2 Hz), 5,01-5,06
(1H, m), 4,91-4,94 (1H, m), 4,71-4,78 (1H,
m), 4,39-4,44 (1H, m), 4,26-4.29 (1H, m),
4,07(2H, d, J = 7,2 Hz), 2,96 (6H, s), 2.84-
2,88 (1H, m), 2,06-2,32 (2H, m), 1,95-1,99
(1H, m), 1,61-1,80 (3H, m), 1,18-1,21 (6H,
m); LCMS: 99,7%, MS (ESI):620,2 m/z
[M+H]".

33

(1R, 4R); B6t mau tring; 'H NMR (CD;0D,
400 MHz): & 8,66 (1H, d, J = 2,0 Hz), 8,43
(1H, d, J = 6,8 Hz), 8,23 (1H, d, J = 6,8 Hz),
7,76-7,88 (3H, m), 7,66-7,74 (1H, m), 7,55-
7,63 (3H, m), 6,97-7,08 (1H, m), 6,71 (1H, d,
J=15,6 Hz), 4,89-4,90 (2H, m), 4,07 (2H, d,
J = 6,4 Hz), 3,45-3,54 (1H, m), 3,17-3.2
(1H, m), 3,04 (1H, m), 2,96 (6H, s), 2,84
(1H, m), 1,88-2,05 (2H, m), 1,67-1,83 (2H,
m), 1,36-1,49 (1H, m), 1,28-1,35 (1H, m),
1,14-121 (7H, m), 0,84-1,11 (2H, m);
LCMS: 99,7%, MS (ESI: m/z 6482
[M+H]"; HPLC (254 nm): 100%

34

Bét mau vang; 'H NMR (400 MHz,
CD;0D): 8 8,67 (1H, s), 8,38-8,45 (1H, brs),
8,18-8,26 (1H, m), 7,78-7,88 (3H, m), 7,55-
7,73 (4H, m), 6,97-7,08 (1H, m), 6,74 (1H, 4,
J =152 Hz), 4,95-5,03 (1H, m), 4,66-4,76
(1H, m), 4,48-4,59 (2H, m), 4,07 H, d, J =
6,8 Hz), 3,39-3,54 (1H, m), 3,03-3,24 (3H,
m), 2,96 (6H, s), 2,76 (3H, s), 2,14-2,31 (2H,
m), 1,46-1,80 (2H, m), 1,19 (6H, d, J = 6,8
Hz); LCMS: 99,7%, MS (ESI): m/z 633,3
[M+H]"

35

Chéat rin mau vang nhat; 'H-NMR (CD;OD,
400 MHz): & 8,69 (1H, s), 8,44 (1H, d, J =
6,4 Hz), 8,23 (1H, d, J = 6,8 Hz), 7,81-7,87
(3H, m), 7,68-7,72 (2H, m), 7,59-7,60 (2H,
m), 6,99-7,07 (1H, m), 6,73 (1H, d, J = 15,2
Hz), 5,04-5,08 (1H, m), 4,70-4,74 (1H, m),
4,07 (2H, d, J = 6,4 Hz), 3,41-3,44 (2H, m),
2,96 (6H, s), 2,82-2,86 (1H, m), 1,69-1,73
(2H, m), 1,28 (6H, s), 1,21 (6H, d, J = 6,8
Hz); LCMS: 98,2%, MS (ESI):622,3 m/z
[(MAH)]".
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Chat rin mau tring; 'H NMR (400 MHz,
DMSO-dq): & 11,24-11,45 (2H, m), 9,42-9,66
(1H, m), 8,61-8,66 (1H, m), 8,41-8,47 (1H,
m), 8,18-8,23 (1H, m), 7,72-7,75 (2H, m),
7,67-7,69 (1H, m), 7,54-7,60 (1H, m), 7,41-
7,52 (2H, m), 6,91-7,01 (1H, m), 6,65 (1 H,
m), 4,74-4,83 (1H, m), 4,50-4,61 (1H, m),
3,95-4,02 (2H, m), 2,72-2,81 (6H, m), 1,76-
1,91 (1H, m), 1,44-1,68 (5H, m), 1,21-1,38
(2H, m), 1,10-1,16 (6H, m); LCMS: 100%,
MS (ESI): m/z 634,3 [M+H]".

2
~3

Hon hop raxemic; Bot mau tring nhd; 'H
NMR (400 MHz, CDs;OD): § 8,64-8,70 (1H,
m), 8,40-8,51 (1H, m), §,17-828 (1H, m),
7,81-7.92 (3H, m), 7,68-7,75 (2H, m), 7,58-
7.66 (2H, m), 7,01-7,09 (1H, m), 6,77 (1H, d,
J = 15,2 Hz), 5,11-5,20 (1H, m), 4,53-4,72
(2H, m), 4,09 (2H, d, J = 7,2 Hz), 5,28-3,86
(4H, m), 3,08-3.21 (1H, m), 2,93 (6H, s),
2,03-2,32 (2H, m), 1,14-1,26 (6H, m};
HPLC: 100%, MS (EST): m/z 606.2 [M+H]".

Hon hop raxemic; Chét ran mau vang nhat;
HNMR (MeOD, 400 MHz): 5 8,67 (1H, ),
8,41-8,43 (1H, m), 8,18-8,23 (1H, m), 7,80-
7.87 (3H, m), 7,59-7,68 (4H, m), 6,99-7,07
(1H, m), 6,74 (1H, d, J = 15,2 Hz), 4,95-4,99
(1H, m). 4,72-4.81 (1H, m), 4,07 (2H, &, J =
72 Hz), 342-3,93 (4H, m), 3,09-3,14 (1H,
m), 2.96 (6H, s), 2,07-222 (1E, m), 1.43-
1,98 (5H, m), 1,16-1,19 (6H, m); LCMS:
99,8%, MS (EST):634.2 m/z [(M+H)]"

39

~

Chat rin mau vang nhat; '"H NMR (400
MHz, CD;OD): § 8,68 (1H, s), 8,42 (1H, d,
J=6,0Hz), 821 (1H, d, J = 6,4 Hz), 7,82-
7,89 (3H, m), 7,65-7,75 (2H, m), 7,59-7,64
(2H, m), 7,00-7,11 (1H, m), 6,74 (1H, d, J =
15,6 Hz), 4,98-5,07 (1H, m), 4,68-4,75 (1H,
m), 4,54-4,62 (2H, m), 4,07 2H, d, J = 6,8
Hz), 3,59-3,69 {1H, m), 3,08-3,28 (3H, m),
2,98 (6H, s), 2.94 (GH, s), 2,21-2,29 (2H, m),
1,72-1,87 (2H, m), 1,29-1,33 (2H, m), 1,19-
1,24 (6H, m); LCMS: 97,9%, MS (ESI): m/z
647,3 [M+H]"
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Bét mau vang; 'H NMR (400 MHz,
CD;OD): & 8,58 (1H, s), 8,38 (1H, s), 8,10-
8,19 (1H, m), 7.80-7,90 (2H, m), 7,66-7,74
(2H, m), 7,52-7,63 (3H, m), 6,02 (1H, s),
5,00-5,09 (1H, m), 4,65-4,72 (1H, m), 4,48-
4,56 (2H, m), 3,46-3,59 (1H, m), 2,97-3,23
(3H, m), 2,33 (3H, s), 2,10-2,22 (2H, m),
2,01 (3H, s), 1,47-1,76 (2H, m), 1,21 (6H, d,
J = 6,8 Hz); HPLC: 96,1%, MS (ESI): m/z
590,2[M+H]"

41

Bét mau vang; 'H NMR (CD;OD, 400
MHz): & 8,51 (1H, s), 8,37 (1H, d, J = 2,8
Hz), 8,11 (1H, d, J= 6,8 Hz), 7,77-7,89 (4H,
m), 7,62-7,71 (3H, m), 7,57 (1H, d, J = 6,8
Hz), 6,97-7,05 (1H, m), 6,58-6,63 (2H, m),
5,03-5,10 (1H, m), 4,76-4,81 (1H, m), 4,74
(2H, s), 4,09 (2H, d, J = 7,2 Hz), 3,08-3,17
(1H, m), 2,99 (6H, ), 1.29-1,34 (6H, m);
LCMS: 99,2%, MS (ESD):617,2 m/z [M+H]"

Bt mau tring nhd; 'H NMR (400 MHz,
CD;OD): § 8,65 (1H, d, J = 1,6 Hz), 8,41
(1H, d, J= 6,8 Hz), 8,21 (1H, d, J = 6,4 Hz),
7,77-7,89 (3H, m), 7,55-7,73 (4H, m), 6,97-
7,12 (1H, m), 6,75 (1 H, d, J = 15,2 Hz),
4.97-5,03 (1H, m), 4,69-4,76 (1H, m), 4,07
(2H, d, J = 6,8 Hz), 3,66-3,85 (8H, m), 3,04-
3,16 (1H, m), 2,96 (6 H, s), 1,16-1,21 (6H,
m); HPLC: 99,4%, MS (ESI): m/z 6062
[M+H]"

43

\N/\/\“/N ‘ O
0 SN
| N
N7 NN
N =,
‘/\N N
0.
N
~
N =
|W

Bot mau tring; 'H NMR (CDs;0D, 400
MHz): & 8,70 (1H, s), 8,46 (1H, d, J = 7.2
Hz), 8,22-8,28 (1H, m), 7,82-7,89 (3H, m),
7,57-7,76 (4H, m), 7,00-7,09 (1H, m), 6,71
(1H, d, J = 15,2 Hz), 4,96-5,02 (1H, m),
4,75-4.83 (1H, m), 4,08 (2H, d, J = 6,4 Hz),
3,84-4,01 (2H, m), 3,32-3,39 (2H, m), 3,23-
3,28 (1H, m), 3,06-3,21 (1H, m), 2,98 (6H,
s), 2,83-2,88 (1H, m), 1,73-1,80 (1H, m),
1,55-1,64 (2H, m), 1,25-1,32 (1H, m), 1,18-
1,24 (6H, m); LCMS: 100%, MS (ESI): m/z
634,2[M+H]"
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Chat rin mau vang nhat; "H-NMR (CD;OD,
400 MHz): & 8,88-6,89 (1H, m), 8,41-8.43
(1H, m), 8,26-8,28 (1H, m), 7,78-7,88 (3H,
m), 7,67-7,71 (1H, m), 7,55-7,60 (3H, m),
6,99-7,07 (1H, m), 6,71 (1H, d, J = 152
Hz ), 4,95-4,99 (1H, m), 4,78-4,82 (1H, m),
4,07 (2H, d, J = 7,2 Hz), 3,52-3,57 (1H, m),
3,40 (3H, s), 3,22-3,28 (1H, m), 2,96 (6H, s),
2,80-2,87 (1H, m), 2,03-2,17 (3H, m), 1,71-
1,73 (1H, m), 1,27-1,48 (4H, m), 1,16-1,19
(6H, m); LCMS: 100,0%, MS (ESI):648,3
m/z [(MAH)]"

45

Chat rin mau vang nhat; 'H-NMR (CDsOD,
400 MHz): § 8,68 (1H, s), 8,45 (1H, d, J =
6,4 Hz), 8,23 (1H, d, J = 6,8 Hz), 7,82-7,83
(3H, m), 7,68-7,72 (1H, m), 7,59-7,65 (3H,
m), 6,99-7,05 (1H, m), 6,72 (1H, d, J = 15,2
Hz), 5,04-5,08 (1H, m), 4,77-4,81 (1H, m),
4,07 (2H, d, J = 6,8 Hz), 3,37-3,48 (3H, m),
3,18-3,27 (1H, m), 2,96-3,02 (8H, m), 2,83-
2,88 (1H, m), 1,93-1,96 (m, 3H), 1,49-1,55
(2H, m), 1,18-1,21 (6H, m); LCMS: 100,0%,
MS (ESI): 633,3 m/z [M+H)]"

46

-

Bt mau tring nho; 'H NMR (400 MHz,
CD;0D): § 8,59 (1 H, d, J = 2,0 Hz), 8,38
(1H, d, J= 6,4 Hz), 8,16 (1H, d, J = 6,4 Hz),
7,79-7,88 (2H, m), 7,66-7,78 (2H, m), 7,57-
7,62 (2H, m), 7,53 (1H, s), 6,51-6,58 (2H,
m), 5,94 (1H, dd, J = 8,0, 3,6 Hz), 4,98-5,09
(1H, m), 4,65-4,74 (1H, m), 4,49-4,57 (2H,
m), 3.43-3,54 (1H, m), 2,95-3,21 (3H, m),
2,04-221 (2H, m), 1,44-1,76 (2H, m), 1,20
(6H, d, J = 6,8 Hz); HPLC: 100%, MS (ESI):
m/z 562,2[M+H]".

47

Bot mau vang nhat; 'H NMR (CD;0D, 400
MHz): § 8,43 (1H, s), 8,39 (1H, d, J = 6,4
Hz), 8,17 (1H, d, J = 6,4 Hz), 7,78-7,84 (2H,
m), 7,62-7,71 (2H, m), 7,56-7,62 (2H, m),
7,55 (1H, s), 4,91-5,05 (1H, m), 4,63-4,71
(1H, m), 4,47-4,551 (2H, m), 3,43-3,56 (11,
m), 3,10-3,29 (2H, m), 3,00-3,08 (1H, m),
2,02-2,21 (5H, m), 1,63-1,76 (1H, m), 1,51-
1,59 (1H, m), 1,21-1,27 (6H, m); LCMS:
96,8%, MS (ESD): m/z 574,2 [M+H]"
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B4t mau vang nhot; 'H NMR (CD;0D, 400
MHz): § 8,55 (1H, d, J = 2,0 Hz), 8,37-8,42
(1H, m), 8,20 (1H, d, J = 6,4 Hz), 7,77-7,92
(3H, m), 7,64-7,72 (1H, m), 7,54-7,62 (3H,
m), 5,98 (1H, s), 5,71 (1H, d, J = 1,2 Hz),
4,99-5,07 (1H, m), 4,67-4,73 (1H, m), 4,47-
4,54 (1H, m), 3,44-3,56 (1H, m), 3,17-3,24
(1H, m), 3,03-3,09 (1H, m), 2,08-2,21 (2H,
m), 2,06 (3H, s), 1,64-1,78 (1H, m), 1,55-
1,60 (1H, m), 1,16-1,21 (6H, m); LCMS:
100%, MS (ESI): m/z 576,2 [M + H]

49

NN
o) = rx &z
N
H
NH,
/ NH,
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r/\ Z N N )

Bot mau tring; 'H NMR (CD;OD, 400
MHz): § 8,48 (1H, d, J = 1,6 Hz), 8,40 (1H,
d, J=6,8 Hz), 8,19 (1H, d, J = 6,8 Hz), 7,80-
7.89 (3H, m), 7,63-7,72 (2H, m), 7,55-7,62
(2H, m), 4,98-5,07 (1H, m), 4,68-4,75 (1H,
m), 4,51-4,57 (2H, m), 3,46-3,52 (1H, m),
3,13-3,23 (2H, m), 3,04-3,09 (1H, m), 2,08-
2,17 (2H, m), 1,74-1,87 (4H, m), 1,55-1,72
(2H, m), 1,23-1,28 (6H, m); LCMS: 99,8%,
MS (ESI):601,2 m/z [M+H]"

50

Bot mau vang; 'H NMR (CD;0D, 400
MHz): 5 8,57 (1H, d, /= 2,0 Hz), 8,41 (1H,
d, J=6,4 Hz), 8,19 (1H, d, J = 6,8 Hz), 7,73-
7,88 (3H, m), 7,66-7,71 (1H, m), 7,56-7,62
(3H, m), 7,06-7,17 (1H, m), 6,25 (1H, dd, J =
14,8, 2,0 Hz), 4,99-5,06 (1H, m), 4,66-4,73
(1H, m), 4,45-4,52 (2H, m), 3,47-3,58 (1H,
m), 3,18-3,38 (2H, m, chdng gbi 1én tin hiéu
CD;0D), 3,0-3,09 (1H, m), 2,10-2,19 (2H,
m), 1,98 (3H, dd, J = 6,8, 1,6 Hz), 1,65-1,80
(1H, m), 1,49-1,64 (1H, m), 1,18 (6H, d, J =
6,8 Hz); LCMS: 100%, MS (ESI): m/z 576,3
[M+H]"

Hon hop raxemic; Bot mau tring nhd; 'H
NMR (400 MHz, CDOD): 8 8,71 (1H, s),
8,48 (1H, d, J= 6,4 Hz), 8,27 (1H, d, /= 6,0
Hz), 7,81-7.92 (3H, m), 7,56-7,75 (4H, m),
7,00-7,13 (1H, m), 6,77 (1H, d, J= 15,2 Hz),
5.06-5.14 (1H, m), 4,72-4,79 (1H, m), 4,06-
421 (3H, m), 3,86-3,97 (2H, m), 3,43-3,59
(2H, m), 3,25-3,33 (3H, m), 3,14-3,26 (1H,
m), 2,98 (6H, ), 2.83-2,94 (1H, m), 1,57-
1.82 (2H, m), 121 (6H, d, J = 6,4 Hz);
HPLC: 100%, MS (ESI): m/z 649,3[M+H]"
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Bot mau vang; 'H NMR (400 MHz,
CD;OD): & 8,69 (1H, s), 8,47 (1H, s), 8,26
(1H, d, J = 5,2 Hz), 7,80-7,93 (3H, m), 7,56-
7,76 (4H, m), 7,02-7,14 (1H, m), 6,76 (1H. d,
a J = 14,8 Hz), 5,08-5,18 (1H, m), 4,69-4,78
SN S (1H, m), 4,47-4,56 (2H, m), 4,03-4,08 (2H,
N)\Nf\ m), 3,48-3,68 (5H, m), 2,94-3,18 (3H, m),
% 2,11-2,23 (2H, m), 2,00-2,07 (2H, m), 1,80-
1,92 (4H, m), 1,51-1,67 (2H, m), 1,20 (6H, d,
J = 6,0 Hz); HPLC: 97,1%, MS (ESI): m/z
659,3[M+H]"

Bot mau vang; 'H NMR (400 MHz,
CDs0D): 8 8,69 (1H, s), 8,45 (1H,d, J=5,2

D Hz), 8,25 (1H, d, /= 6,4 Hz), 7,81-7,96 (3H,
Y S m), 7.59-7,76 (4H, m), 7,02-7,17 (1H, m),
> CT 6,79 (1H, d, J= 15,2 Hz), 5,01-5.08 (1H, m).

M S 4,73-4,78 (1H, m), 4,48-4,55 (2H, m), 4,05-

/\w)\ N (4H, m), 3,12-3.28 (4H, m), 2,11-2,27 (2H,

m), 1,56-1,85 (2H, m), 1,20 (6H, d, /7 = 6,0
Hz); HPLC: 100%, MS (ESD: m/z
661,3MM+H]"

N N’\?\ 421 (4H, m), 3,79-3,92 (2H, m), 3,48-3,63

Bot mau tring nhd; 'H NMR (CD;0D, 400
MHz): & 8.56 (1H, s), 8,31-8,36 (1H, m),
8,08-8,13 (1H, m), 7,77-7,90 (2H, m), 7,42-
7,75 (5H, m), 7,06-7,13 (1H, m), 6,46 (1H, d.
J =152 Hz), 4.64-4,71 (1H, m), 4,52-4,58
(2H, m), 4.14-4,23 (2H, m), 3,44-3,53 (4H,
m), 2,87-3,19 (3H, m), 2,04-2,13 (2H, m),
1.29-1,72 (3H, m), 1,20 (6H, d, J = 6,8 Hz);
LCMS: 99,8%, MS (ESI):606,2 m/z [M+H]+

iy

U

Bot mau vang; 'H NMR (400 MHz, DMSO-
de): & ppm 10,95 (1H, brs) 8,87 (1H, d, J =

- 0. . 4,8 Hz), 8.65-8,72 (1H, m), 8,64 (1H, s), 8,13
’i‘“f\gf (L 1) (2H, brs), 7,65-7,75 (2H, m), 7,39-7,57 (3H,
D m), 7,24-7,38 (3, m), 6,82-6,95 (1H, m),

NH 6,62 (1H, d, J = 14,8 Hz), 4,18-4,48 (4H, 1),

NN, 3,76-3,88 (2H, m), 3,19-3,26 (1H, m), 2,83-

NSRS 2,94 (1H, m), 2,55-2,76 (9H, m), 1,86 (2H,

qu/o m), 1,28-1,39 (2H, m), 1,20 (6H, d. J = 6.8

Hz); LCMS: 100%, MS (ESD): m/z 619,3 [M
+H]"
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Chéat rin mau vang; 'H-NMR (CDs;0D, 400
MHz): & 8,70-8,72 (1H, m), 8,29-8,33 (1H,
m), 7,78 (1H, s), 7,61-7,72 (3H, m), 7,42-
7,48 (2H, m), 7,32-7,34 (1H, m), 6,86-6,92
(1H, m), 6,72-6,75 (1H, m), 4,32-4,36 (2H,
m), 4,03 (2H, d, J = 7,2 Hz), 3,45-3,49 (1H,
m), 3,02-3,15 (3H, m), 2,94 (6H, s), 2,61
(3H, s), 2,09-2,12 (2H, m), 1,55-1,61 (2H,
m), 1,26 (6H, d, J = 6,8 Hz); LCMS: 100,0%,
MS (ESI):633,3 m/z [(M+H)]

W
~J

Bot mau tring nhd; 'H NMR (400 MHz,
CD;0D): 5 8,63 (1H, s), 8,32-8,37 (1H, m),
8,14 (1H, d, J = 6,4 Hz), 7,80-7,87 (2H, m),
7,72-7,76 (1H, m), 7,68 (1H, t, J = 8,0 Hz ),
7,54-7,63 (2H, m), 7.48 (1H, s), 6,96-7,15
(1H, m), 6,72 (1H, d, J = 15,20 Hz), 4,66-
4,73 (2H, m), 4,53-4,59 (2H, m), 4,16 (2H, d,
J = 6,8 Hz), 3,69-3,74 (2H, m), 3,42-3,53
(1H, m), 2,93-3,25 (5H, m), 2,03-2,32 (6H,
m), 1,43-1,69 (2H, m), 1,20 (6H, d, J = 7.2
Hz); HPLC: 100%, MS (ESD: m/z
645,3[M+H]"

58

Bot mau vang; 'H NMR (400 MHz,
CD;OD): § 8,63 (1H, s), 8,37 (1H, d, J= 6,4
Hz), 8,16 (1H, d, J = 6,2 Hz), 7,73-7,88 (3H,
m), 7,50-7,71 (4H, m), 6,95-7,08 (1H, m),
6,72 (1H, d, J= 15,2 Hz), 4,95-5,03 (1H, m),
4,65-4,71 (1H, m), 4,46-4,54 (2H, m), 3,99-
4,19 (4H, m), 3,42-3,50 (1H, m), 3,10-3,17
(2H, m), 2,91-3,07 (4H, m), 2,05-2,13 (2H,
m), 1,43-1,74 (2H, m), 1,16 (6H, d, J = 6,8
Hz); HPLC: 100%, MS (ESI: m/z
662,3[M+H]"

59

B6t mau vang nhot; 'H NMR (CD;0D, 400
MHz): § 8,61 (1H, d, J = 1,6 Hz), 8,33 (1H,
d, J=6.8Hz), 8,11 (1H, d, J= 6,4 Hz), 7,77-
7,85 (2H, m), 7,72-7,76 (1H, m), 7,64-7,70
(1H, m), 7,54-7,63 (2H, m), 7,48 (1H, s),
6,97-7,07 (1H, m), 6,72 (1H, d, J= 15,2 Hz),
4,96-5,03 (2H, m), 4,67-4,74 (1H, m), 4,05-

4,09 (2H, m), 3,91-4,00 (4H, m), 3,26-3,32

(4H, m), 2,94-2,99 (7H, m), 1,20 (6H, d, J =
7.2 Hz); LCMS: 100%, MS (ESI): m/z 605,6
[M+H]"
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7 NH
N N\
A

(3R, 4R); Bot mau tring nhd; 'H NMR (400
MHz, CD;OD): 8 8,54 (1H, s), 8,33-8,37
(1H, m), 8,06-8,12 (1H, m), 7,67-7,78 (2H,
m), 7,51-7,64 (3H, m), 7,44-7,50 (2H, m),
6,38-6,44 (2H, m), 5,80-5,86 (1H, m), 4,94-
5,05 (2H, m), 4,52-4,72 (2H, m), 3,49-3,75
(2H, m), 3,32-3,38 (1H, m), 2,64- 2,95 (3H,
m), 1,85-2,01 (1H, m), 1,71-1,79 (1H, m),
1,42-1,50 (1H, m), 1,09 (6H, d, J = 6,8 Hz);
HPLC: 97,5%, MS (ESI): m/z 592,3[M+H]"

61

Bt mau vang nhot; 'H NMR (400 MHz,
CD;0D): § 8,64 (1H, s), 8,37 (1H, d, J= 6,8
Hz), 8,16 (1H, d, J = 6,8 Hz), 7,76-7,86 (3H,
m), 7,65-7,70 (1H, m), 7.54-7,64 (3H, m),
6,98-7,07 (1H, m), 6,72 (1H, d, J= 15,2 Hz),
4,95-5,01 (1H, m), 4,81-4,87 (1H, m), 4,68-
4,74 (1H, m), 4,07 (2H, d, J=7,2 Hz), 3,85-
3,99 (2H, m), 3,52-3,64 (3H, m), 3,40 (3H,
s), 3,00-3.09 (1H, m), 2,96 (6H, s), 2,91 (1H.
s), 1,83-2,05 (3H, m), 1,57-1,69 (2H, m),
1,15-1,20 (6H, m); LCMS: 99,4%, MS (ESI):
w/z 634,3 [M +H]"

62

Hon hop raxemic; Chét rin mau vang; "H-
NMR (CD3;0D, 400 MHz): 6 8,65-8,69 (1H,
m), 8,43-8,47 (iH, m), 8,18-8,24 (1H, m),
7,78-7,88 (3H, m), 7,65-7,72 (2H, m), 7,57-
7,61 (2H, m), 6,98-7,06 (1H, m), 6,73 (1H, d,
J = 15,2 Hz), 4,99-5,11 (2H, m), 4,70-4,81
(1H, m), 3,84-4,i2 (5H, m), 3,38-3,65 (3H,
m), 2,81-3,24 (9H, m), 1,16-1,22 (6H, m);
LCMS: 100%, MS (ESI):657,2 m/z [M+Na]"

Bot mau vang; 'H NMR (CD;OD, 400
MHz): § 8,63 (1H, s), 8,39-8,45 (1H, m),
8,11-8,17 (1H, m), 7,50-7,91 (7H, m), 6,96~
7,13 (1H, m), 6,72 (1H, d, J = 15,4 Hz),
5,09-5,16 (1H, m), 3,97-4,16 (3H, m), 3,37-
3,62 (3H, m), 3,12-3,27 (1H, m), 2,77-3,05
(8H, m), 2,24-2,31 (1H, m), 1,68-2,05 (3H,
m), 1,12-1,29 (6H, m); LCMS: 100%, MS
(ESD): 619,3 m/z [M+H]"
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(3R, 4R); Chéit rin mau vang; 'H-NMR
(CD;0D, 400 MHz): § 8,64-8,68 (1H, m),
8,51 (1H, dd, J= 6,4, 3,2 Hz), 8,27-8,31 (1H,
m), 7,81-7,92 (3H, m), 7,65-7,72 (2H, m),
7,57-7,62 (2H, m), 5,87 (1H, dd, J = 46,0,
3,6 Hz), 546 (1H, dd, J = 14,8, 3,6 Hz),
5,06-5,13 (1H, m), 4,65-4,75 (1H, m), 3,69-
3,76 (1H, m), 3,54-3,62 (1H, m), 3,34-3,47
(3H, m), 2,78-3,01 (3H, m), 1,98-2,05 (1H,
m), 1,81-1,92 (1H, m), 1,53-1,65 (1H, m),
1,20 (6H, d, J = 6,8 Hz); LCMS: 99,4%, MS
(ESD): 610,2 m/z [M+H]"

65

(3R, 4R); Chat ran mau vang; 'H-NMR
(CD;0D, 400 MHz): § 8,58-8,61 (1H, m),
8,44 (1H, dd, J= 6,4, 2,4 Hz), 8,17-8,22 (1H,
m), 7,79-7.91 (3H, m), 7,56-7,72 (4H, m),
6,92 (1H, 4, J = 2,0 Hz), 5,05-5,13 (1H, m),
4,68-4,75 (1H, m), 3,69-3,76 (1H, m), 3,37-
3,59 (4H, mj, 2,60-3,01 (7H, m), 1,96-2,07
(3H, m), 1,79-1,88 (1H, m), 1,52-1,63 (1H,
m), 1,18 (6H, d, J = 6,8 Hz); LCMS: 98,3%,
MS (ESI): 632,2 m/z [M+H]"

66

(3R, 4R); Chat ran mau vang; H-NMR
(CD;0D, 400 MHz): § 8,52-8,59 (1H, m),
8,39-8,45 (1H, m), 8,04-8,13 (1H, m), 7,52-
7,88 (TH, m), 5,94 (1H, s), 5,69 (1H, s),
5,08-5,17 (1H, m), 4,62-4,73 (1H, m), 3,34-
3,76 (5H, m), 2,76-3,05 (3H, m), 1,52-2,10
(6H, m), 1,20 (6H, d, J = 6,8 Hz); LCMS:
98,9%, MS (ESID): 606,2 m/z [M-+H]"

67

i
\/l\NH | X
fJ\[[/N\ P
1
NN F ’fH
é\! N

(3R, 4R); BOt mau vang nhat; H-NMR
(CD;0D, 400 MHz): 8,73 (1H, d, J = 8,0
Hz), 832 (1H, d, J = 8,8 Hz), 7,74 (1H, s),
7,59-7,69 (3H, m), 7,46-7,48 (2H, m), 7,35-
7,37 (1H, m), 6,49-6,56 (1H, m), 6,32-6,36
(1H, m), 5,69-5,76 (1H, m), 4,91-4,95 (3H,
m), 4,84-4,86 (1H, m), 3,60-3,66 (1H, m),
3,34-3,39 (1H, m), 3,25-3,28 (1H, m), 2,84-
2,94 (2H, m), 2,69-2,75 (1H, m), 2,57 (3H,
s), 1,88-1,94 (1H, m), 1,73-1,77 (1H, m),
1,43-1,47 (1H, m), 1,26 (6H, d, J = 6,8 Hz);
LCMS: 100,0%, MS (ESI):606,3 m/z
[(M+E)T
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(3R, 4R); Chéit rin mau vang; 'H-NMR
(CD;0D, 400 MHz): & 8,59-8,63 (1H, m),
8,42-8,47 (1H, m), 8,17-8,22 (1H, m), 7,55-
7,73 (7H, m), 7,06-7,12 (1H, m), 6,22 (1H, d,
J = 15,2 Hz), 5,05-5,12 (1H, m), 4,64-4,75
(1H, m), 3,69-3,76 (1H, m), 3,30-3,58 (4H,
m), 2,89-3,01 (1H, m), 2,75-2,84 (2H, m),
1,95-2,04 (4H, m), 1,80-1,91 (1H, m), 1,52-
1,63 (1H, m), 1,18 (6H, d, J = 6,8 Hz);
LCMS: 100%, MS (ESI): 606,3 m/z [M+H]"

69

Hbn hop raxemic; Chét rin mau vang; H-
NMR (CD;0D, 400 MHz): ¢ 8,54-8,61 (1H,
m), 8,42 (1H, 4, J = 6,8 Hz), 8,14-8,18 (1H,
m), 7,55-7.87 (7TH, m), 7,06-7,14 (1H, m),
6,22 (1H, d, J= 15,2 Hz), 5,03-5,13 (1H, m),
4,67-4,72 (1H, m), 3.81-4,15 (3H, m), 3,34-
3,61 (3H, m), 2,79-3,25 (3H, m), 1,97 (3H, d,
J = 6,8 Hz), 1,16-1,21 (6H, m); LCMS:
100%, MS (ESI): 592,3 m/z [M+H]~

Bot mau vang; H-NMR (CD;OD, 400 |
MHz): § 8,54 (1H, d, J = 7,6 Hz), 8,45 (iH,
d, J = 8,8 Hz), 7,65-7,77 (4H, m), 7,45-7,52
(2H, m), 7,35-7,37 (1H, m), 6,91-6,97 (1H,
m), 6,22 (1H, d, J = 14,8 Hz), 4,93-4,94 (2H,
m), 3,64-3,65 (1H, m), 3,32-3,36 (2H, m), |
3,26-3,28 (2H, m), 2,85-2,92 (2H, m), 2,74-
2,77 (1H, m), 2,62 (3H, s), 1,87-1,95 (3H,
m), 1,70-1,77 (iH, m), 1,44-1,52 (1H, m),
1,25 (6H, d, J = 6,8 Hz), 0,85-0,91 (1H, m);
LCMS: 98,5%, MS (ESI:620,2 m/z
[(M+E)]

71

Chat ran mau vang; 'H-NMR (CD;OD, 400
MHz): § 8,57 (1H, d, J = 2,0 Hz), 8,38 (1H,
d, J=6,8 Hz), 8,16 (1H, d, J = 6,8 Hz), 7,79-
7,86 (2H, m), 7,66-7,74 (2H, m), 7,57-7,62
(3H, m), 7,07-7,14 (1H, m), 6,25 (1H, dd, J =
15,2, 1,6 Hz), 5,01-5,05 (1H, m), 4,68-4,72
(1H, m), 4,01-4,05 (4H, m), 3,33-3,36 (4H,
m), 3,00-3,07 (1H, m), 1,98 (3H, dd, J = 6.8,
1,6 Hz), 1,20 (6H, dd, J = 6,8, 1,6 Hz);
LCMS: 100,0%, MS (ESI:5622 m/z
[(MHD]”
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(3R, 4R); B4t mau vang; 'H-NMR (CD;OD,
400 MHz): & 8,46-8,52 (1H, m), 8,36-8,38
(1H, m), 8,05-8,08 (1H, m), 7,78-7,87 (2H,
m), 7,65-7,69 (2H, m), 7,49-7,55 (3H, m),
7,05-7,12 (1H, m), 6,24 (1H, dd, J = 15,2,
1,2 Hz), 4,99-5,03 (1H, m), 4,65-4,72 (1H,
m), 3,67-3,73 (1H, m), 3,38-3,48 (4H, m),
2,98-3,05 (1H, m), 2,81-2,91 (2H, m), 2,4-
2,09 (1H, m), 1,97 (3H, dd, J = 6,8, 1,2 Hz),
1,81-1,86 (1H, m), 1,62-1,68 (1H, m), 1,17-
1,22 (6H, m); LCMS: 99.4%, MS
(ESD):605,3 m/z [(M+H)]"

(3R, 4R); B6t mau tring nho; 'H NMR

(CD;OD, 400 MHz): § 7,85 (1H, s), 7,36-

7,45 (3H, m), 7,34 (1H. d, J = 8,0 Hz), 7,19
(14, d, J = 7,6 Hz), 6,97-7,05 (1H, m), 6,60-
6,74 (1H, m), 6,17 (1, &, J = 152 Hz),
4.93-4.97 (2H, m), 3,55-3,61 (1H, m), 3,45-
3,54 (1H, m), 3,35-3,43 (1H, m), 3,23-3,27
(1H, m), 3,03-3,09 (1H, m), 2,94-3,01 (1H,
m), 2,57-2,68 (2H, m), 2,54 (3H, s), 1,88
(3H, d, J = 6,4 Hz), 1,64-1,84 (2H, m), 1,34-
145 (1H, m), 1,30 (6H, d, J = 6,8 Hz);
LCMS: 100%, MS (ESI): m/z 608,3 [M +
H] -

74

(3R, 4R); Bot mau trang; 'H NMR (CD;0D,
400 MHz): 8 7,93 (1H, s), 7,68-7,84 (2H, m),
7,59 (2H, m), 7,36 (1H. d, J = 7,2 Hz), 7,23-
7,30 (1H, m), 6,89-7,04 (2H, m), 6,77-6,83
(1H, m), 6,48-6,56 (1H, m), 6,18 (1H, d, J =
14,8 Hz), 4,51-4,69 (2H, m), 3,60-3,69 (2H,
m), 3,41-3,52 (1H, m), 3,13-3,19 (1H, m),
2,70-3,02 (4H, m), 1,89-1,99 (4H, m), 1,74
1,82 (1H, m), 1,41-1,57 (1H, m), 1,20-1,34
(6H, m); LCMS: 99,9%, MS (ESI):594,2 m/z
[M+H]"

Bot mau tring; 'H NMR (400 MHz, CDCls):
§ 8,33-8,57 (3H, m), 7,53-7.65 (4H, m),
7,34-7,48 (4H, m), 6,95-7,12 (2H, m), 6,29-
6,52 (1H, m), 4,69-4,88 (1H, m), 4,38-4,59
(3H, m), 4,17-4,36 (1H, m), 3,54-3,73 (1H,
m), 3,25-3,40 (2H, m), 2,83-3,05 (3H, m),
2,48 (6H, s), 1,85-2,0 (2H, m), 1,46 (9H, s),
1,24-1,26 (8H, m); LCMS: 100%, MS (ESI):
m/z 7193 M+ H]"

120

120/148




48763

76

HN

(3R, 4R); Chét rin mau vang; 'H-NMR
(CD;0D, 400 MHz): § 8,66-8,70 (1H, m),
8,45 (1H, dd, J=6.8, 2,4 Hz), 8,19-8,24 (1H,
m), 7,80-7,88 (3H, m), 7,64-7,71 (2H, m),
7,56-7,61 (2H, m), 7,01-7,08 (1H, m), 6,70
(1H, d, J = 152 Hz), 5,02-5,07 (1H, m),
4,69-4,79 (1H, m), 4,02 (2H, d, J = 7,2 Hz),
3,70-3,76 (1H, m), 3,53-3,60 (3H, m), 3,31-
3,46 (3H, m), 2,76-3,07 (5H, m), 1,96-2,03
(3H, m), 1,78-1,91 (4H, m), 1,51-1,62 (2H,
m), 1,19 (6H, d, J = 7.2 Hz); LCMS: 100%,
MS (ESD): 689.3 m/z [M+H]".

77

Hon hop cta 2 cnat d6ng phan trans; Chat
rAn mau vang; 'H-NMR (CD;OD, 400
MHz): 6 8,55-8,62 (1H, m), 8,41-8,46 (1H,
m), 8,15-8,19 (1H, m), 7,56-7,87 (7H, m),
7,06-7,18 (1H, m), 6,21 (1H, d, J = 16,0 Hz),
5,09-5,21 (1H, m), 4,67-4,82 (ZH, m), 4,26-
4,35 (1H, m), 3,41-3,62 (3H, m), 3,12-3,21
(2H, m), 2,80-2,86 (1H, m), 2,38-2,59 (1H,
m), 1,97 3H, dd, J= 7,2, 1,6 Hz), 1,18 (6H,
d, J = 5,8 Hz). LCMS: 100%, MS (ESI):
592,2 m/z [M+H]".

78

(3R, 4R); Bot mau xam; 'H NMR (MeOD,
400 MHz): & ppm 7,85 (1H, s), 7,34-7,48
(4H, m), 7,18 (1H, d, J/~7,6 Hz), 7,03-7,10
(1H, m), 6,49 (1H, s), 5,34-5,52 (1H, m),
5,21 (1H, dd, /~15,2, 3,2 Hz), 4,92-4,95 (2H,
m), 3,50-3,62 (2H, m), 3,37-3,45 (1H, m),
3,20-3,27 (1H, m), 2,93-3,05 (2H, m), 2,50-
2,61 (5H, m), 1,67-1,83 (2 H, m), 1,33-1,42
(1H, m), 1,30 (6H, d, J=6,8 Hz); LCMS:
100%, MS (ESI): m/z 612,3 [M + H]+

79

Chét ran mau vang; 'H-NMR (CD;OD, 400
MHz): § 8,56 (1H, d, J = 2,0 Hz), 8,36 (1H,
d,.J=6,4Hz), 8,15 (1H, d, /= 6,8 Hz), 7,76-
7,83 3H, m), 7,61-7,57 (1H, m), 7,53-7,60
(2H, m), 7,44 (1H, s), 5,85 (1H, dd, J = 46,0,
3,6 Hz), 5.44 (1H, dd, J = 15,2, 3,6 Hz), 5,00
(1H, d, J = 15,6 Hz), 4,63 (1H, d, J = 15,6
Hz), 3,89-4,00 (4H, m), 3,21-3,29 (4H, m,
chong gbi 1én tin hidu nudc), 2,87-2,95 (1H,
m), 1,15-1.21 (6H, m); LCMS: 100%, MS
(ESID): 566,2 m/z [M+H]"
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Hon hop raxemic; Chat rin mau vang; 'H-
c NMR (CD;0D, 400 MHz): & 8,62-8,65 (1H,

)\Wﬁ O O m), 8,44-8.49 (1H, m), 8,20-8,24 (1H, m),
X

0 7,79-7,90 (3H, m), 7,65-7,71 (2H, m), 7,54-
| N 7,61 (2H, m), 5,85 (1H, dd, J=46.4, 3,6 Hz),

/’]‘\H y 5,44 (1H, dd, J = 14,8, 3,6 Hz), 5,03-5,13

)N: NTN (1H, m), 4,65-4,76 (1H, m), 3,81-4,12 (3H,

HN/\/\H \N)i\ m), 3,32-3,61 (3H, m), 2,78-3,21 (4H, m),
Lo 1,16-1,21 (6H, m); LCMS: 99,3%, MS (ESI):

596,2 m/z [M+H]"

Bot mau tring nhd; 'H NMR (400 MHz,
CD;OD): 5 8,56 (1H, s), 8,44 (1H,d, /=68

- : Hz), 8,24 (1H, d, J = 6,4 Hz), 7,92-8,00 (1H,
)\WH m), 7,81-7,91 (2H, m), 7,73 (1H, t, J = 7,2
I O O Hz), 7,62 (1H, d, J = 7,6 Hz), 7,52-7,56 (1H,

[ C m), 7,46 (1H, s), 5,85 (1H, dd, J = 46,4, 4,0

SN Sy Hz), 5,48 (1H, dd, J = 15,2, 4,0 Hz), 4,90-

O A SN-N 5,02 (2H, m), 4,73-4,83 (1H, m), 3,41 (3H,

| . \NA/Q s), 3,23-3,32 (2H, m), 2,85-2,94 (1H, m),

H 1,99-2,24 (3H, m), 1,65-1,76 (1H, m), 1,30-

1,55 (4H, m), 1,15-1,24 (6H, m); HPLC:
98,5% MS (ESI): m/z 608 ,2[M+H]"

(3R, 4R); Chit rin mau vang nhat; 'H-NMR
(CD;0D, 400 MHz): & 8,52-8,60 (1H, m),

Eo 8,44 (1H, J = 6,8 Hz), 8,22-8.26 (1H, m),
AN NS 7,81-7,92 (3H, m), 7,67-7,72 (1H, m), 7,56-
0 NN 7,63 (2H, m), 7,48 (1H, s), 5,87 (1H, dd, J =
v, 46,0, 2,8 Hz), 5,46 (1H, dd, J = 15,2, 4,0

|

AN Hz), 5,07-5,12 (1H, m), 4,73-4,79 (1H, m),
f ~/ 3,69-3,75 (1H, m), 3,37-3,56 (4H, m), 2,99-
: )\ﬁ 3,12 (1H, m), 2,81-2,97 (1H, m), 2,06-2,12
ng) (1H, m), 1,82-1,89 (1H, m), 1,64-1,73 (1H,
m), 1,17-1,24 (6H, m); LCMS: 99,7%; MS

(ESD): 609,2m/z [(M+H)]+

Hon hop cta 2 chat dong phan trans; Chat
rin mau vang; 'H-NMR (CD;OD, 400

Foh MHz): § 8,60-8,67 (1H, m), 8,48-8,52 (1H,
%\,r“ O O m), 8,24-8,28 (1H, m), 7,81-7,93 (3H, m),
O N 7,56-7,73 (4H, m), 5,85 (1H, dd, J = 46,0,
v, 3,6 Hz), 5,44 (1H, dd, J = 14,8, 3,6 Hz),
U 5,09-5,22 (1H, m), 4,67-4,77 (1H, m), 4,36-
HQ L S 4,35 (1H, m), 3,46-3,62 (3H, m), 3,10-3,21
(j*g N)\/Q (2H, m), 2,81-2,88 (1H, m), 2,41-2,62 (1H,

HN

m), 1,16-1,22 (6H, m); LCMS: 100%, MS
(ESI): 596,2 m/z [M+H]"

122
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84

Chat rin mau vang; 'H-NMR (CD;OD, 400
MHz): § 8,63 (1H, s), 8,43 (1H, d, J = 6,8
Hz), 8,29 (1H, d, J = 6,8 Hz), 7,82-7,92 (3H,
m), 7,65-7,71 (1H, m), 7,57-7,62 (2H, m),
7,54 (1H, s), 5,85 (1H, dd, J = 46,4, 3,6 Hz),
545 (1H, dd, J = 14,8, 3,6 Hz), 4,92-4,99
(1H, m), 4,72-4,80 (1H, m), 3,51-3,58 (1H,
m), 3,39 3H, s), 3,22-3,31 (1H, m, chdng gbi
lén tin hidu CDs;OD), 2,76-2,83 (1H, m),
2,01-2,18 (3H, m), 1,69-1,73 (1H, m), 1,27-
1,46 (4H, m), 1,15-1,21 (6H, m); LCMS:
100%, MS (ESI): 609,2 m/z [M+H]"

85

Bot mau trang; H NMR (CDCls, 400 MHz):
§ 8,54 (1H, d, J = 5,6 Hz), 8,30 (1H, s), 8,04
(1H, brs), 7,59 (1H, d, J = 8,8 Hz), 7,55 (2H,
d, J = 6,0 Hz), 7.44 (1H, s), 7,30-7,42 (3H,
m), 7,25 (1H, d, J = 8,8 Hz), 6,92-6,96 (1H,
m), 5,85 (1H, dd, J= 47,6, 3,6 Hz), 5,26 (1H,
dd, J = 14,8, 3,6 Hz), 4,76-4,85 (1H, m),
4,12-4,31 (3H, m), 3,42-3,53 (3H, m), 3,09-
3,18 (2H, m), 2,83-2,96 (1H, m), 1,80-1,87
(2H, m), 1,43-1,51 (2H, m, chdng gbi 1én tin
hidu nuée), 1,15-1,21 (9H, m); LCMS:
98,8%, MS (ESI): m/z 609,3 [M+H]"

86

Bot mau tring nhd; 'H NMR (CDCls, 400
MHz): § 8,62 (1H, d, J = 6,0 Hz), 8,41 (1H,
s), 8,06-8,15 (1H, m), 7,61-7,75 (3H, m),
7,31-7,57 (5H, m), 7,02-7,23 (1H, m), 5,95
(1H, dd, J = 47,6, 3,2 Hz), 5,37 (1H, dd, J =
14,8, 3.2 Hz), 4,85-4,96 (1H, m), 4,46-4,54
(1H, m), 4,07-4,36 (2H, m), 3,47-3,60 (2H,
m), 29,5-3,04 (1H, m), 1,92-2,05 (2H, m),
1,68-1,80 (2H, m), 1,27 (6H, d, J = 6,8 Hz);
LCMS: 97,3%, MS (ESI):649,1 m/z [M+H]
+

87

0 N
|
N/ N/N\

Hén hop raxemic; Bot mau tréng nho; 'H
NMR (400 MHz, CD;0D) & 8,39 (1H, s),
7,97 (14, d, J = 6,4 Hz), 7,83-7,92 (2H, m),
7,73-7,80 (4H, m), 7,61-7,72 (3H, m), 7,56
(1H, d, J=17,6 Hz), 7,44 (1H, t, J = 8,0 Hz),
7,12-7,16 (1H, m), 5,85 (1H, dd, J = 40,0,
4,0 Hz), 5,79 (1H, dd, J = 14,8, 3,6 Hz),
5,35-5,38 (1H, m), 5,03-5,07 (1H, m), 3,64-
3,69 (1H, m), 3,18- 3,27 (2H, m), 3,11-3,17
(1H, m), 2,41-2,48 (2H, m), 2,02-2,08 (1H,
m), 1,58-1,64 (1H, m), 1,28-1,34 (6H, m);
HPLC: 96,9% MS (ESI): m/z 643, 2[M+H]"

123

123/148




48763 | 124/148

Bot mau vang; '"H NMR (CDCls, 400 MHz):
§ 8,47 (1H, d, J = 6,0 Hz), 8,28 (1H, d, J =
. 1,2 Hz), 8,04-8,08 (1H, m), 7,59 (1H, d, J =
;\WH N 9.2 Hz), 7,52-7,57 (2H, m), 7,35-7,46 (3H,
o m), 7,26-7,34 (2H, m), 5,85 (1H, dd, J =
N 47,6, 3,6 Hz), 527 (1H, dd, J = 152, 3,6
oy Hz), 4,78-4,.85 (1H, m), 4,08-4,24 (3H, m),
IO 3,32-3,39 (4H, m), 3,19-3,30 (2H, m), 2,85-
\O N)\/& 2,96 (1H, m), 1,79-1,84 (2H, m), 1,45-1,58
° (2H, m, chdng gbi 1én tin hiéu nudc), 1,17
(6H, d, J = 6,8 Hz); LCMS: 98%, MS (ESI):
m/z 5952 [M + H]"
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Yéu cau bao h¢

1. Hop chit ¢6 cong thire (I):

RY "NH

Nes
L5
Céng thire (I)

hode chét ddng phan I4p thé hodc mudi duge dung cia né,
trong do:
¥ 1a CH holie N;
R,
R 14 Cy-Cq alkyl, Cy-C5 haloalkyl, hiogc C(O)CHj;
Q fa -C(O)-, -C(O)YCH,-, ~C(O)NH-, -NH-, -NHCH,-, -NHCH,CH,-, -NHC(O)-, -
NHS(O)-, -O-, hodc -OCH,-;
Y 1a C-Cg alkyl, C5-Cg xycloalkyl, heteroxyclyl, aryl, hoéc heteroaryl;

trong d6 C-Cy alkyl duge thd bang mot hodc hai phén tir thé doc lap dugce
chon tir nhom bao gdm NR'R®, OR’, heteroxyelyl, aryl, va heteroaryi;

trong &0 C5-Cy xycloalkyl hodc heteroxycly! tiy y dugc thé bang mot hodc
hai phin tir thé doc 14p duoe chon tir nhém bao ebm R RY va C(O)R’; va

trong dd aryl hodc heteroaryl tuy y dugce thé bang mdt hoic hai phin tir thé
doe 18p duge chon tir nhom bao gdm halogen, Ci-Cg alkyl, C{O) R, NR'R®, OR’,
heteroxyelyl, heteroaryl, va R’;
méi R doe 1ap 1a H, halogen, Ci-Cg alkyl, C(O)NH,, NR'RY, NHC(O)R’, CR,
heteroxyelyl, aryl, hodc heteroaryl, trong d6 mdi C,-Cy alkyl tlry ¥ va doe lap dugc
thé bing mot phan tir thé duoc chon tir nhém bao 26m NH, va OH;
mdi R doc 1&p 1a H, halogen, Cy-Cy alkyl, NR’R®, OR®, =0, heteroxyclyl, aryl,

’,

hojdc heteroaryl, trong d6 mdi C-Cy alkyl thy v va doc 4p duge thé bing mdt phan -

o
(o]
A
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ttr thé duge chon tir nhém bao gdm NH, va OH;
mdi R® doc 18p 1a H, C;-Cq alkyl, C;-C; haloalkyl, C5-Cg xycloalkyl, heteroxyclyl,
hodc heteroaryl;

trong d6 mdi heteroxyclyl va heteroaryl tuy y va doc 1ap dugc thé bang mot
hodc hai ph?m tir thé duge chon tir nhém bao gdm halogen, C;-Cg alkyl, NR'R!
va ORH; va

trong d6 m&i phan tir thé C;-Cy alkyl clia mdi heteroxyclyl va heteroaryl tiy
y va dgc 1ap duoc thé béng mot phén tir thé duoc chon tir NH, va OH;
mdi R'" doc lap 1a H, C-Cg alkyl, C5-Cyo xycloalkyl, hode W;

(1) R°1a vong thudc nhém (B) sau:

R‘EZ
v fots) .
)('Rfﬁ} ﬂ}’R’e){} ) 1}‘3? }0 qI8 7 \
Y 2 N \ R W N==y nl2 N
=L R (}\__:J\ ={ ‘\f}*—‘ ?{, " = ths}D
[i}‘\;_,j}‘ %J \‘\ 'J ‘R}?
b b S b
R12 RS { g6
; - 2 18
me [‘,}:—A\& fz_’l\/j/imf \‘f, R1B _—_j’,:; /O '_—-'—\/(' )o
r »m“%"wa) ;\ = 5 / f_“_{ ‘\\ /"'>
ow N,OR > N BN
RY RY7 R17 T~ R12
b b b
RTE _ {R‘%B
iy TR Ey 2R R¥ By 16 / ;
w5 (Y — R R Y
[ Y= &= N/ ) =
~ r12 Lf R 4N/ N g 5 p?s. R
> b 2 b R 2
iz (Ras) (g8
= [RT6 I H{f//r" R ° Y N-:)/} Rf?
o An M ‘EKJ“ ™~ N7
e 2 0 R12 NN
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N': ;_(Rm}o [/ .}__(Rifr)o .
R12 \N 22 . 7&’ t;r*
b 2 R b o
(rS)
:/ SN
N’/\\\/ﬁ N/\ll/\ 1
zﬁ/ﬁ\/\\r/ zE,/ 1 }_(Rlsj E/J\}z/\[;—(x e t’ |
RrR12 Nax / szr R \N
9 b 9
9’5 /N\g ™
Ri
\L\N F ( 1?0
Nhoém (B);
RZ1aH;
R 12 w;

R' 1a H, C;-Cq alkyl, hodc C;-C; haloalkyl;
R" 12 H, halogen, CN, C,-C; alkyl, C;-C; haloalkyl, NH,, hoic OR’; va

o bang 1, 2, hodc 3; hodc

(i) R® 1a vong thude nhém (B) sau:

18]

;Rﬂ‘-}c M/\}R }0

. ‘-:"“., 12 '; : ""'? .g?
L =

i~ S NI
i )L:/\Z( &) !\ == /’i )::<
5 ;/ i o Ff R‘gz % f‘é R‘2
R g’?? R‘L?
b b b
RS ,
12 16
- of I R? g f T R 3
&5 7 N 74 \\\( gte
#— ;} H . ) }5&/( )O .J": N ,}/ \\
[ J:}:‘" Q‘\”{/ 1912 ;;{w) N
) R R18 RY yN &
b b b b
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| AN
b1

! ;,*(R‘f).,
R2 .
®'9,
R |

, va
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D= [R1)] R
n= j ’f@ T e,
E/K" N :}I/L SN = s

Nhom (B);

R 1awW;

128/148
(R™e)
& _ /N ;\—}/’——'R1 2
\¥_ /

R'® 14 H, halogen, CN, C;-Cg alkyl, C;-Cs haloalkyl, NH,, hodc OR’;

R 1a H, C;-C4 alkyl, hoic C;-Cs haloalkyl;

R'® 1a H, halogen, CN, C,-Cg alkyl, C;-C; haloalkyl, NH,, hodc OR’; va

o bang 1, 2, hodc 3; hodc

(111) R®1a vong thudc nhom (B) sau:

5’35
N"s
Ny
NN
2 S
R1? ‘é i\ ,f‘j,} Rfs
,va
nhém (B); va

R 1a W; hoic

(iv) R® 1a vong thude nhém (B) sau:
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R"ES
s
,va
nhém (B);
RP1aH; va
R¥ 1a W hoidc

(v) R® 13 vong thudce nhém (B) sau:

4 . e . 9
MW N W S M o oW
L «:.::\\ ;3? {h\’- \" ;}];:\ ';I——’;Q : ’ /‘-:_v:_—‘_-f\. .
i S il . I o N -
H \‘(\L -“--))’ é’“ ,&:}\ //,/ 5 ‘:“?{N\_R ‘21;/.\5- . M”{\ !;/d
Y, i .
s > %

nhém (B);

&' 1aH;

ra H, halogen, CN, C,-C; alkyl, C;-C; haloalkyl, hodc OR’ , trong d6 C;-Cq alkyl
tiy v duoc thé bang mét phin tir thé dugc chon tir nhém bao gdbm NHR® va OR’; -
£’ 12 H, halogen, CN, C;-Cs alkyl, C;-C; haloalkyl, hoic OR’, trong d6 C1-Cs alkyl
thy ¢ duoe thé bang mot phin 1 thé duge chon tir nhém bao gdm NHR’ va OR’;
R 12 1, halogen, CN, C;-C¢ alkyl, C;-C; haloalkyl, hodc -OR>, trong d6 C;-Cg
alkyl tiy ¥ duge thé bing mot phan tir thé dugc chon tir nhém bao gdm -NHR’ va

OR’ ;

W 14 cdu trac bat kv thude nhom (C) sau:

129/148

4 21
O fe) Rz‘l O[ 821 % R
A i’L\ g -8 ,JL o Rr22 s ,,—l\ - /JJ /L\ R22 s P 4:,-‘\ 29
e ?*/ f’L/ ) l\/ oL ‘Q\ 22 i Y /7{\ o 20 R
r20 R0 R? R20 R
{e-1) (¢-2) {¢-3} {c-4) {c-5)
s 5 . s
0O - IS} .
. Q 0 Q ~N
g N . oon ' n T . ey
(‘ﬁ\i_ d \;7(:/ ?\{_/ d \*f \[ f’i - /),L‘M“RZE & *L/}L\O"("kl ;‘{22 e.ﬁ L//u\\ s ,{"&E‘ R?‘ 2 Y Lf
FAIRY /
{c-8) {e-1) {c-8) {c-9) {c-10} {e-11)
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\}—/\ R?2 N R R21
%
;7{ - N \/ ;\’{ L/Q }%/)\RZZ
0 R
{c-12) , {c-13) , va (c-14)
nhém (C);

mdi L doc 14p 12 khong ¢ mit, hodc 14 -NH-, hoic -O-;

mdi R? doc 1ap 1a H, halogen, CN, C;-Cg alkyl, C;-C; haloalkyl, OR’, hoic
heteroxyclyl;

mdi R*' doc 1ap 1a H, halogen, CN, C;-Cs alkyl, C;-C; haloalkyl, OR’, hoic
heteroxyclyl;

mdi R* doc lap 1a IH, halogen, CN, C,-Cs alkyl, NRR’, NRR*,
NRYCH,C(0)NH,, OR’, C5-Cy, xycloalkyl, hoic heteroxyelyl, trong d6 mdi R"
doc 1ap 1a H, C;-Cq alkyl, C5-Cyg xycloalkyl, hodc W; va

mdi n doc 14p bang 1, 2, hoic 3.

2. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thic (Ta):

e

RY “NH
R"'\\‘,\z/\ | x%,?rN\
R{z/Y\Q)\\ NNRZ
Cong thuc (Ia)
hodc chat ddng phan lap thé hoic mubi duge dung ciia né,
trong do:
Y' 12 CH, COH, hoic N;
Y?1a CH, COH, hogc N;

Q 14 -C(0)-, -C(O)CH,-, -NH-, -NHCH,-, -NHC(O)-, -NHS(O),-, -O-, hoic -
OCI’Iz-,
R® 1a H, halogen, C;-Cq alkyl, C(O)NH,, NR’R’, NHC(O)R®, hozc OH, trong d6
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C;-Cg alkyl tuy y duge thé b?mg mot ph?m tit thé duge chon tir NH, va OH;

mdi R* doc 1ap 12 H, halogen, C;-Cg alkyl, NH,, hoic OR’, trong d6 mdi C;-Cg
alkyl thy y va doc 14p dugc thé bang mét phan tir thé duge chon tir nhém bao gdm
NH, va OH;

mdi R® doc lap 1a H, C;-Cq alkyl, hodc C;-C; haloalkyl;

W 14 céu tric bét ky thude nhém (C) sau;

R21 O o Rr%

i O |
' .y ' s 22
A AR RN AR
{c-1) , (c-2) ’ (c-3) , (c-4) . va
e RZ'I
;iL/U\\[/\Rzz
RZO
(c-3)
nhém (C); va

R* 14 H, halogen, CN, C;-Cy alkyl, NR’R’, NR”R?, OR’, C;-Cyy xycloalkyl, hoic
heteroxyclyl.

3. Hop chét theo diém 1, trong d6 hop chét nay ¢6 cong thire (II):

?

NH

Ay
Y\Q/\\N)ﬁ ,
Cong thtre (1)
hodc chét dé‘)ng phén 1&p thé hodc mudi duge dung ctta no,
trong do:
Q 1a -C(0O)-, -C(O)CH,-, C(O)NH-, -NH-, -NHCH;-, -NHC(O)-, -NHS(O),-, -O-,
hodc -OCH,-. '
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4. Hop chét theo diém 1, trong d6 hop chét nay ¢6 cong thie (I1I):

NH
R% x)\ -N
N

‘YZ/\ﬁ) ; N

Looya YR Q)\\N/[%g

Rz g L L2
Cong thire (111)

hoic chét 6611g phén ldp thé hodc mudi duogc dung cta nd,

trong do:

Q 1a -C(0)-, -C(O}CH;~, —C(O)NH-, -NH-, -NHCH,-, -NHC(O)-, -NHS(O);-, -O-,

hodc -OCH,-;

Y*? khong ¢6 mit;

it khdong cé mat;

Y'1a CH, COH, hogc N;

Y? 1a CH, COH, hogc N;

R? 1a H, halogen, C;-Cs alkyl, C(O)NH,, NR’R’, NHC(O)R’, OR’, heteroxyclyl,
aryl, hodc heteroaryl, trong d6 C;-Cq alkyl tuy y dugce thé bang mat phan tir thé

duogc chon tr nhém bao gém NH, va OH;

mdi R* doc 1ap 1a H, halogen, C;-Cq alkyl, NR’R®, OR®, =0, heteroxyclyl, aryl,
hoic heteroaryl, trong d6 mdi C,-Cs alkyl ty ¥ va doc 1ap duoc thé béng mot p‘nén

tr thé duge chon tir nhém bao gdm NH, va OH;

q béng 0, 1, hoac 2; va
r béng 0, 1, 2, hodc 3.

5. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thize (IV):
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1
RS X
NH
4 —N,
X N\
Yb W [
™ N

frong 46

e T
X la R,

133/148

R, halogen, CN, Ci-Cy alkyl, C{-C; haloalkyl, hode -OR® , trong d¢6 -C;-Cg.

OR>:

R — N ~ r N
Y7 1a vong thude nhém (F) sau:

R‘Zﬁ

> TN N 5 s
TN, r// \"/\[ 1 N> Jf‘;_*_\ < ‘\% 3 NN
! § A - ’ i
Lo , ] . \ ‘ 26 o
NN N¢ L"L: “\\~\ - R26 Z\\\\/ N ~ R?_]’ 0 ~ R S - Rza
< - b3 b b 9
N N
‘5.5 3 NN P,—5'{ N N 5 . .
W- )‘\\:\' ‘ iz: \/ | A Fg{“r,./f N RSN 5_N r\": 5,?\’:‘\-
Y Nep N/ R26L O - >
M oX p226 o7 n37 e, 0 X pes S s
3 bJ ° °
26
26 26 R =
/\/F( o /{:‘{ AN [r::\ N- R27 ’N:~ |
T 2 N "N ¢ P R s A Mg
LR I Ay 0y Ay
T e S R
2 9 b
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N=— N=—/\ N=
| N-g2r P (o]
SR : O X
1/’@ ’ @ 26 3{@\/ R
i ) Z RT va
nhém (F);

mdi R?® doc lap 1a H, halogen, C;-Cg alkyl, C(O)NH,, NR’R’, NHC(O)R’, OR’,
heteroxyclyl, aryl, hodc heteroaryl, trong d6 mdi C;-Cg alkyl tity ¥ va doc 14p duoc

thé bang mot phan tir thé duge chon tir nhém bao gém NH, va OH; va

mdi RY doc 1ap 1a H, halogen, C;-Cg alkyl, C(O)NH,, NR’R’, NHC(O)R’, OR’,
heteroxyelyl, aryl, hodc heteroaryl, trong d6 mdi C;-Cs alkyl thy ¥ va dc 18p duogc

thé bé.ng mot phé‘m t thé dugc chon tir nhém bac gém NH,va OH.

6. Hop chét theo diém 1, hoiic chat ddng phén 1ap thé hozc mudi duge dung cia

nd, trong d6 R* 14 C,-Cg alkyl.

7. Hop chét theo diém 1, hozc chét déng phén lép thé hodc mudi duoc dung cda
16, trong d6 hop chat nay dép tmg mot trong sb cac didu kién sau:

(i) R'? 12 W; hoic

(ii) R 1a W; hoic

(iii) R'® 14 W; hosc

(iv)R” 1a W.

8. Hop chét theo diém 1, hodc chit dong phan I4p thé hoic mubi duge dung cla

né, trong 4o:

Kl!

7 1a: s va
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R® 1a halogen, CN, C,-Cs alkyl, C-C; haloalkyl, hogc OR’, trong d6 C;-Cq alkyl
tuy y duogc thé béng mot phén tr thé dugc chon tir nhém bao gém NHR’ va OR®,

9. Hop chét theo diém 1, hodc chét déng phén lap thé hodc mudi duge dung cua

R10 R6

no, trong 46 7 la:

10. Hop chit theo diém 1, hogc chét déng phén 1ap thé hoic mudi duoc dung cua

Z
Rﬁ\“

|

SSANS -

no, trong 46 Z la:
11. Duogc phém chira it nhat mot chét mang, ta durgec, Va‘l/hdéc chét pha lodng dugc
dung cing véi hoat chat 14 hop chét theo diém 1, hoic chit ddng phan lap thé hodc

muodi dugce dung ctia nd.

12. Hop chét duoc chon tir nhém bao g@)m:

#hop chit cu triic
Q H Ji?
\ JJ N
3 / S
N)\N"\
N/KN =5
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11

16

19

NF TN
I
S AT
f\N, !\I/&
HN '
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25 Wk

HI.
N
N 7 N A
YL O
0 NN
o
SN NH

[N}
~i
(-
s
=
\
ke

H
~ N
N 7z s
|/\/\[c]>/ l/
l\
28 AN NH
N)\r\

\T/\_ = N . AN ;/\\\
| J
o] N Z
~ ' N
30 7 M
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31
“*i
HO/O
Y "
32
HO"'O, N/ N\
(cf??
33
S,
\'r“ﬂf 7%@
34
5
'
IN\E \ ®
35 AN NH
%\N/L/NLE
H
H
\T/\/\IorN O O
[T
36 & H
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37
N/ N7
HO N \N \
H
\N/\/\H/N | N
[ 0 Q

|
38 AN NH
39
40
41
42
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H
\NWN
° N
I N
43 Z NH
N7 N~
NP
NN
0
N
\N/\/Y
LA
44 | NH
PP
N7 N
H
4
SNNF A
. l\
45 AN NH
N7 NN
N/L\ ~
HO/\H
N=
S v
|
46 ﬁ\ X '
X X N
N [g
NEH,
TR
R
|
- 47 0 = N NYN
N N
a Q
i
NH,
N=
4
N _N_/
~~
T
48
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49

[\
W

53

54
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55

n
0\

57

59

60

NZTNTN
OH HN S
= /=
AN
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61

62

64

65

66
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z” z” . z?
z b\ﬁ z F . A,N,,\A, ) Ny\w WQﬁ
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EA,N Y &\!/ / ,N, Lm 7N N WIA/ e N\ NlA/Nl\AN
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OO
o} [ N
7 2N NH
jos
QH HN \N)i\
HN
o)
/_}-NH N
= s\
=/ NH
73 jj\/ N’N\
QH HN \N/‘i
4T
H —— f R
i q | P
N G W T
0 N\
NH
74 NN
PP
OH KN N)ﬁ\
| HN.
]
|
‘ N \/”\/
| ?
75
£ N)\N—N
{’\N”l NS
=3
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77
78
HN
F
H
//‘A\H/N SN X
o) | L i_,
L
79 ~F “NH
N7 NN
)
HN.
Py
«/%TN S e
S | Q i/,
|
80 =N NH
N'J\NJN
IS A
Tk
JK
ISR
l
81 N NH
/O ,//’/L’-N—-N\
O\N \}N/\
H
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r A\
NS
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F
B
= i RS
é) \lg/?\\ I )/J
86 N Sy
Ao

o “NH
N’/i‘*;»rN\\

PO R §\‘~ /i\ /
W T SN

sheant
va ,

87

88

hodc muoi dugc dung cua nd.
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