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Linh vic k§ thuit dwoe dé cap

Sang ché dé cap dén cac din chéit indazol méi. Cu thé, cac dan chét thé tai vi tri 6-
amino, quy trinh diéu ché va duoc pham chita cic dan chit nay trong phong va diéu tri
~ ung thu, cac bénh lién quan t6i rbi loan mién dich théng qua enzym indoleamin 2,3-
dioxygenaza 1 (IDO1) va qua trinh trc ché chu trinh t& bao.

Tinh trang ky thuit cda szing ché

Indoleamin 2,3-dioxygenaza 1 (IDO1) cung v6i indoleamin 2,3-dioxygenaza 2
(IDO2) va tryptophan indoleamin 2,3-dioxygenaza (TDO) la mét trong ba enzym tham
gia vao qua trinh oxy héa md vong hop chat tryptophan thanh N-formyl kynurenin. D6 13
bude de‘”lu‘ tién clia con dudng kynurein c6 vai tro chi dao trong didu hoa lugng axit amin
‘ thiét yéu tryptophan cta co thé. IDO1 duoc tim thiy trong mot s t& bao cia co thé nhu
céc té bao hé mién dich, té bao ndi md va dic biét 1a trong nhiéu loai té bao ung thu: tryc
trang, phéi, tim, vi, ... D6 1a 1 enzym phu thudc vao hem, véi cAu triic hem 1a cAu trac 16i
clia viing xtc tic va tham gia vao viéc oxy hoa co chit. Ciu tric cia enzym va ving xic
tac cia IDO1 da duoc nghién ctru thong qua phuong phap nhiéu xa tia X phirc hop tinh
thé enzym- chét @c ché. Cu'thé co thé xem thém cac bai béo sau: Tojo S va cong su, ACS
Med Chem Lett. 2014;5(10):1119-23; Peng Y-H va cong su, J Med Chem.
2015;59(1):282-93; Wu Y va cong su, Biochem Biophys Res Commun. 2017;487(2):339-
43; Lewis-Ballester A va cong su, Nat Commun. 2017;8(1):1693.

Diéu tri ung thu hién nay thuong di theo con dudong truyén théng 1a két hop xa tri,
hoa tri va phau thuét loai bé. Phuong phap diéu tri ndy thudng gay doc tinh cao trén cac té
bao lanh tinh dn dén nhidu tic dung phu ning né, thuong tai phat anh huéng t&i chat
luong cude sdng bénh nhan. Gan ddy phuong phép diéu tri tai dich dang dan duoc sir
dung trén 14m sang dé thay thé cho héa tri va da thu dugc hidu qua didu tri tich cuc dic
biét 1a giam tac dung phu do tinh chon loc ctia thudc. Nhung hién twong khéng thudc lai
1a vin d& dang lo ngai ciia nhém thudc trén. Do d6, tim kiém phuong phap diéu tri mai 1a
cép bach trong didu tri ung thu. Gan ddy, phuwong phép diéu tri dua trén hé mién dich
dang dugc nghién ctru va bit diu dua vao st dung. Y tuéng cua phuong phap trén 12 dua
trén mdi quan hé gitta té bao ung thu va hé mién dich. Mic du hé mién dich Iuon tim cach
phat hién va tiéu diét té bao ung thu nhung té bao ung thu ludn tim cach lan trén hé mién
dich dé ton tai va phat trién thong qua mot s6 co ché nhit dinh. Liéu phap ung thu hién
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dai ¢6 vai tro loai bo co ché lan tron gitp hé mién dich tiéu diét té bao ung thu. Liéu phap
nay duoc hi vong chon loc va it doc tinh hon so v6i cac li¢u phap dicu tri khac.

IDO1 1a 1 enzym dong vai tro quan trong trong sinh 1y bénh ung thu, gitp ung thu
lan trén hé mién dich. Céc té bao ung thu tao ra 1 luong 16n IDO1 xung quanh thong qua
phéan Ung véi cic tac nhan ciia hé mién dich nhu tic nhan giy viém, cac cytokin hay la
interferon, ddc bi¢t 1a interferon gama cta lympho T. Duéi tac dong cua tdc nhan nay,
luong 16n IDOT1 tao ra xuc tadc qua trinh oxi héa tryptophan ctia con duong kynurenin gay
thiéu hut tryptophan. Tryptophan 1a axit amin thiét yéu ciia co thé, co thé chi c6 thé thu
dugc thong qua dn udng ma khong c6 kha ning sinh tong hop. Su thiéu hut gay e ché
hoat dong, su truéng thanh ciing nhu phan chia cia té bao lympho. Thém vao d6, cic san
phim ciia chu trinh kynurenin ciing gay doc té bao lympho, taing s lwong lympho diéu
hoa (T regulatory cells, hay con goi 1a Treg) thanh thuc; 1a lympho diéu hoa tGc ché hé
mién dich.

Ngoai ra, IDO1 con déng vai trd trong cac bénh ly khac lién quan téi mién dich
nhu bénh tu mién, bénh suy giam mién dich, AIDS, gitp ting cudng hé mién dich. Tac
dung trén c6 duoc la thong qua qua trinh didu tiét ndng do va hoat d6 cia enzym IDO1.

Céc chat e ché IDO1 thudng 13 cac hop chat hiru co ¢6 cdu truc va khdi luong
phan tir thdp. T6i nay c6 hang nghin chét trc ché IDO1 duoc didu ché trong do6 c6 it nhit 5
chit trc ché dang duoc tién hanh thir nghiém 14m sang & cac pha khéac nhau. Cac chat d6
bao gdm: 1-metyl tryptophan, PF-0684003, novoximod, BMS-986250, epacadostat. Dé
xem thém vé cac hop chit tic ché IDO1 cu thé c6 thé xem céc bai bao sau: Li Fangxuan
va cOng su, International immunopharmacology, 2017, 70-77; Cheong JE va cdng su,
Expert. Opin. Ther. Pat., 2018, 317-330; Tianwei Weng va cong su, Eur J Med Chem,
2018, 656-669. | |

Céc chat e ché IDO1 duge tht nghiém 1am sz‘mg trong diéu tri ung thu nhu tac
nhan don hoic két hop véi tac nhan khang ung thu khac dé ting tac dung diéu tri ung thu.
Céc nghién ctiru da ching minh két hop chit we ché IDO1 véi chat kiém soat mién dich
khac nhu PD-1 hay PD-L1 hoic cac tac nhin khang ung thu chon loc khac. Viéc két hop
nay co6 mot sb han ché nhu c6 thé gay ra tuong tac thudc hodc khac nhau vé duoc dong
hoc gifta cac chét.

Indazol 14 cAu tric ¢6 hoat tinh sinh hoc cao. Tai lidu US1049996 mb ta hop chét 6-
axetylamino-indazol, quy trinh diéu ché hop chit nay va cac duge phdm ctia n6 véi tic dung
khang viém, khang thip khép. Tuy nhién cac hop chit mé ta trong tai liéu déu khong c6 nhom
thé CH; gén vao 1 trong 2 vi tri N1 hodc N2 cta vong indazol, ciing khong thir tac dung e ché té
bao ung thu dua trén e ché enzym IDO1. Tai liéu: Abdellah Miloudi, et al., md ta hop chit 8a va
9a 1a céc dan xuét indazol v6i nhém thé gin vao vi tri s6 6 1a nhém “phenyl” (CgHs-); dong thoi
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tai lidu chi mo ta vé téng hop héa hoc céc hop chét, khong dé cap td1 thtr hoat tinh sinh hoc.
Trong khi d6, nhiéu hop chit ¢6 chira bd khung indazol c6 tdc dung khang ung thu. Chung
dugc tim thay trong nhiéu chét trc ché enzym kinaza 14 muc tiéu phan ttr nhiéu dang ung
thu khic nhau. Dé xem thém thong tin vé cac din chét cta indazol c6 tac dung khang va
gy doc tinh trén té bao ung thu c6 thé xem thém bai bio: Dong Jinyun va cdng su,
Chemmedchem, 2018, 1-19. Gan day, cdu trac indazol cling dang duoc dé y trong viéc
thiét ké, sang loc cac chét e ché IDO1. Céc chét thudc nhém nay thuong c¢6 nhém thé
khéac nhau & vi tri s 3, s6 4 va sb 6 voi vitrisd 6 thuong 1a nhom halogen. Ching c6 thé
1a chit e ché IDO1 hodc ddng e ché IDO1/TDO. Mot sé hop chit trong nhém da dat
duoc mitc d6 e ché nanomol va cic tac dung tic ché su phat trién khdi u trong phép tha
in vivo. Tuy nhién khéng co b_ét ky bdo céo nio cho dén nay vé cac hop chét indazol ¢
kha ning e ché IDO1 ciing nhu e ché phat trién té bao ung thu truc tiép khong thong
qua hé mién dich (doc tinh té bao in vitro). D& xem thém vé v& cac din chét indazol c6
kha ning rc ché enzym IDOI1 c¢6 thé tham khao cac bai bdo va sang ché sau: Lingling
Yang va cong su, Bioorg Med Chem, 2019, 1087-1098; Shan Qian va cong su, Bioorg
Med Chem, 2016, 6194-6205; Nirmalya Pradhan va céng su, Chem Select, 2017, 5511-
5517; WO2017133258A1. Dé khic phuc mét sé han ché cua cac chét e ché IDO1 hién
nay viéc tim kiém cac chat IDO1 méi chon loc, hiéu luc cao, 6n dinh, thong s6 duge dong
hoc t6t, cai thién tinh an toan; cling nhu két hop tac dung khang ung thu thong qua mién
dich (IDO1) va kha ning tiéu diét truc tiép té bao ung thu 1a cin thiét. Pac biét viéc két
hop nay han ché nhitg nhuoc diém coa viée st dung hai hay nhiéu thudc trong cung mot
liéu trinh didu tri. Cac hop chét 6-aminoindazol méi trong sang ché duoc thiét ké, diéu
ché theo hudng két hop e ché IDO1 va doc tinh té bao duge trinh bay trong sang ché
nay. :

Ban chat ky thuat cia sang ché

Sang ché lién quan truc tiép t6i cac chit c6 cong thire (1) va (II)

R, R,
N ~ =
Raw /©\/< /@N CHj
N N Ravy N
H R

H
() (1)
Hodc mudi, chit hd bién, dang solvat hoa, dugc dung ctia nd, trong do:

Ri, Rz 1a H hodc mettyl, R; 1a axetyl hodc isopropyl hodc xycloalkyl véi kich thuéc
vong khic nhau (5 hodc 6 carbon) hodc benzyl duoc thé béng nguyén tr flo tai vi tri meta
hay para, hodc 3-pyridylmetyl.
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Theo phuong 4n thir nhat, sang ché dé cép t6i cac hop chit c6 cong thire (1) trong
do6 Ry 1a metyl, R; 1a metyl, R3 duoc x4c dinh nhu & trén.

Theo phuong 4n thir hai, sing ché dé cap t6i cac chét co cong thuce (IT) trong do6 R»
la H, R3 duoc xac dinh nhu & trén.

Theo phuong 4n tiép theo sang ché dé cap t&i céc chét co cong thire (H) trong do
Rz 1a metyl, R3 dugce xac dinh nhu & trén.

Theo phuong an tiép theo sang ché dé cap t6i cac chét co cong thuce (I) trong d6 Ry
l1a H, R» 1a H va R3 dugc xac dinh nhu & trén.

Sang che dé cap té1 tac dung didu bién enzym IDO1 cua hop chit ¢ cong thire @D
hogc (IT) va mudi, chét hd bién, chat solvat hoic dang da hinh cta no.

Sang ché dé cap t6i tac dung khang nhiéu loai ung thu cua hop chét ¢6 cong thire
(1) hogc (IT) va mudi, chit hd bién, chét solvat hoic dang da hinh ctia né.

Theo khia canh tiép theo, sang ché dé cap toi cac duoc pham chtra cac chét c6
cong thirc (I) hodc (II) hodc mudi, solvat dang hd bién hodc dang da hinh cia n6é duoc
dung ctng v6i mdt hodc nhiéu ta dugc, chat pha loang hodc chit mang duoc dung.

Theo khla canh tiép theo sang ché dé cap t6i cac hop chét ¢6 cong thire () hoac
(I) hodc mudi, solvat, dang hd bién, dang da hinh ctia n6 hodc cac duge phim chua cac
hop chét c6 cong thirc (I) hodc (I1) hodc mudi, solvat, dang hd bién, dang da hinh ctia no6
c6 thé dugce st dung trong phong va diéu tri cac bénh lién quan t6i rdi loan chirc ning cta
enzym IDO]1.

Theo kh1a canh tiép theo sang ché dé cap tdi cac hop chét c6 cong thuc (I) hodc
(I1) hodc mudi, solvat, dang hd bién, dang da hinh ctia n6 hodc cac duge phim chua cac
hop chit c6 cong thire (I) hodc (IT) hodc mudi, solvat, dang hd bién hoic dang da hinh cua
né dugce sir dung don 18, két hop, dong thdi hodc 1a mot bude trong mot 16 trinh diéu tri.

Theo khia canh tiép theo, sang ché dé cép toi quy trinh diéu ché hop chit c6 cong
thire (1) hodc (IT) va mubi, chat hd bién, chit solvat hoic dang da hinh cta né.

Ung dung didu trj cia sang ché

Céc hop chét va cac dugce phim chira ching dugc trinh bay trong sang ché nay la
hitu ich trong phong va diéu tri cac bénh hay trang thai nao nhay cam véi hoat dong cua
enzym IDO1. Chung c6 thé bao gdm céc bénh nhiém tring (nhiém trung ngoai da, loét da
day lién quan t6i HP, nhiém trung tiéu héa, tiét nidu, mau...); hodc bénh ung thu; cac bénh
tu mién (lupus ban dé hé théng, bénh ly cuong gip trang, suy glap, viém khop dang
thap...), cac bénh va hoi chimg suy gidm mién dich. C4c hop chat va duoc phdm chira
chiing c6 thé st dung trén dong vat hay trén co thé ngudi, c6 thé su dung theo bat ky
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duong ding thube nao, thong thuong 1a dudng udng nhung 6 thé st dung ngoai duong
tiéu hoa.

Céc hop chit va cic duge pham chira chung duge trinh bay trong sang ché nay
diéu hoa hoat dong enzym IDO1. Thuét ngit didu hoa & day co thé 1a kich thich hodc tc
ché hoat dong ctia enzym. theo d6 cac hop chit trong sang ché didu hoa hoat déng enzym
thong qua viéc lién két ctia chiing véi enzym. Trong da s truong hop, cic hop chét trong
sang ché 1a cac chét ac ché IDO1. Theo khia canh khac, hop chét va cac duoc phém chira
ching c6 thé sir dung diéu hoa hoat tinh enzym IDO1 trén té bao hodc trén c4 thé can diéu
hoat hoat dong IDO1 thong qua viéc sit dung mdt luong nhét dinh hop chét trong sang
che. '

Céc hop chit va cic duge phiam chira chung dugc trinh bay trong sang ché nay
cung cap phuong phép e ché qua trinh giang hoéa tryptophan trong mét hé thdng chura té
bao c6 biéu hién hoat tinh IDO1 nhu té bao nudi cdy, mod hay co quan séng. Sang ché
cung cip phuong phép thay d6i ndng do tryptophan ngoai bao ¢ déng vit hiru nhii bing
Viéc st dung dd mét lugng hop chét va cac duogc phém.

Céc hop chat va cac duge pham chira chung duoc trinh bay trong sang ché nay
cung cip phuwong phap trc ché qua trinh e ché mién dich thong qua IDOI1 bing viée sir
dung di mot lugng hop chét va cac duoc pham. Cac ching trc ché mién dich ¢6 lién quan
t6i cac bénh 1y vé ung thu, khéi u, chuyén héa, bénh nhiém trung...

Nhu st dung & day, thuat ngit “t& bao” dugc hiéu 1a t& bao in vitro, ex vivo hoic in
vivo. Trong cac truomg hop, té bao in vitro 1a té bao dugc nudi cdy trong méi trudng nudi
cy, té€ bao in vivo 1a té bao séng trong co thé séng hoan chinh, té bao ex vivo 14 t& bao cua
1 phan mé hay co quan duoc nudi ciy phan lap.

Thuat ngit “chét e ché IDO1” duge hiéu la tac nhan ¢6 kha ning tic ché hoat dong
ctia enzym indoleamin 2,3-dioxygenaza 1 va do d6 ddo nguoc qua trinh e ché mién dich
phu IDO. Mot chat trc ché IDO c6 thé 1a chat tre ché thuan nghich hodc khéng thuan
nghich. Chét trc ché thuan nghich IDO1 1a hop chédt ma Gc ché thuan nghich hoat tinh
enzym IDOI tai viing xtc tac hay khong xuc tac va chit tc ché khéng thuan nghich IDO1
1a hop chét pha hiy khong thuén nghich hoat tinh enzym IDOI.

Céac bénh ung thu dugc didu tri v6i cac hop chit trong sang ché ne‘ly bao gom,
nhung khong chi gidi han trong day, ung thu nao, ung thu da, ung thu buong trung, ung
thu va, ung thu da day, ung thu truc trang, ung thu tuyen tuy, ung thu tién liét tuyén, ung
thu méau, ung thu phdi, ung thu xuong. Chung c6 thé bao gom cac loai ung thu: ung thu
biéu mo, ung thu mé lién két, bénh bach ciu, u lympho bao, uy tiy hay ung thu hé than
kinh trung uong.

Céc bénh Iy vé bénh tu mién duoc didu tri vdi cac hop chit trong phat minh nay
bao gom, nhung khong chi giéi han trong day, cdc bénh lién quan téi colagen nhu viém
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khép dang thip, lupus ban do hé thong, hoi chung Sharp, hoi chirng CREST, cac bénh da
liéu, bénh viém mach mau hay hoi chimg SJogren, viém cAu than cép, cac bénh ndi tiét
nhu tidu dudng type 1, hoi chimg ty mién nhiém — da noi tiét — nhim nim candida — loan
dudng da (APECED), chimg cudng gidp trang, thiéu mau 4c tinh, bénh vé gan mét nhu
viém gan ty mién, so gan & mét nguyén phat, cac bénh vé mau nhu bénh ly huyét, cac
bénh nhidm tring lién quan t6i mién dich nhu AIDS, st rét, bénh Chagas.

Mot hoidc nhiéu hoat chit hay phuong phéap diéu tri khac nhu tic nhan khang virut,
hoa tri hay tac nhan khang ung thu khac, chit ting cudng mién dich xa tri, céc vaccin
khang virut hay ung thu, liéu phap cytokin, cac chat ¢ ché tyrosine kynase cé thé sir
dung két hop véi cac chét trong sang ché dé didu tri cac bénh, hoi chimg hay tinh trang
lién quan t6i IDO. Céc tac nhan nay c6 thé két hop trong mot lidu don duy nhat, hay da
lidu dung cung luc hoic ké tiép nhau.

Céc tac nhan hoa tri hay khang ung thu khac bao gém, nhung khong chi gigi han
trong ddy, tac nhan alkyl hoa (bao gdm, khong giGi han) cac mu tat nito, dan chét
etylenimin, alkyl sulfonat, triazen) nhu uracil, clomethin, xyclophosphamid, ifosfamid,
melphalan, cloambucil, pipobroman, busufal, streptozocin, dacarbazin, temozolomid; cac
phuc hop platin nhu cisplatin, carboplatin; tic nhén tri ung thu ngudn gdc thién nhién va
dan chét cua chung nhu vinblastin, vincristin, doxorubucin, daunorubucin, taxol; céc
khéang sinh khang ung thu, enzym khang ung thu nhu L-asparaginase, etoposid, teniposid,
mithamycin, deoxycoformycin; cac thudc liéu phap mién dich gém cytokin, interferon,
interleukin-2, cac tac nhan huay tu khdi u; cac vaccin nhu vaccin diéu tri ung thu, héc séc
tb, vaccin khang virut gdy bénh ung thu, vaccin ADN, vaccin tai t6 hop, cac peptid tong
- hop, hay cacu héc sic tb da gidm hoat luc dugce tiém vao bénh nhéan dé tao mién dich cha
dong; liéu phap té bao nhu té bao tua, té bao lympho; cc chat khang ung thu chuyén hoa
¢6 chu truc twong tu cic chét cin thiét cho su phat trién ung thu (bao gém, khong gi6i
han) géln chét khéng folic, din chat adenosine nhu methotrexat, 5-FU, floxuridin, 6-
. mercaptopurin, pentostatin, gencitabin, 6-thioguanin; cac khang thé nhu trastuzumab, cac
khang thé huéng dich PD-1, CTLA-4.

Céac dan chét trong sang ché 1a thanh phin duoc chit trong diéu tri bénh nhiém
virut man tinh, v6i thanh phén it nhit gdm 1 chét @rc ché IDO1 c¢6 thé két hop véi it nhét 1
chit héa tri, va it nhat 1 thube khéng virut. Dugc phém 6 thé 1a su két hop gitta it nhét 1
chét e ché IDO1 trong sang ché va it nhét 1 chét tc ché IDO1 da biét.

Céc bénh nhiém virut man tinh (bao gém, khoéng gidi han) duoc diéu tri bao gém
cac bénh do virut viém gan C (HCV), virut HPV, virut Epstein-Barr (EBV), virut gay
bénh thuy dau (VZV), virut Coxsackie, HIV.

Céc dan chét trong sang ché c6 thé ding trong thanh phan dugc pham véi it nhat 1
dan chat dé ngin ngira huyét khoi dong mach sau khi dit stent. Thanh phan duge pham
phéi chira it nhat 1 dan chat taxan.
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Céc tac nhan dicu tri virut trong dugce pham két hgp vo1 hop chat trong séng ché ¢o
thé gom cac hop chat chira nucleosid va cac nucleotid Grc ché sao ma ngugc, cac chat e
ché sao ma ngugc khong nucleotid, chat e ché protease va cac chat khang virut khéc.

Céc hop chét e ché sao ma nguge mang céu tric nucleotid nhu (bao g6m, khong
dﬁy du) zidovudin, didanosin, zalcitabin, stavudin, lamivudin, abacavir, adfovir dipivoxil,
lobucavir, lodenosin. Cac din chét e ché sao ma nguge khong nucleotid nhu (bao gom,
khong giéi han) neviparin, delaviradin, efavirenz, PNU-142721, AG-1549, MKC-442.
Céc chét uc ché potease nhu (bao gdm, khong gidi han) saquinavir, ritonavir, indinavir,
nelfinavir, amprenavir, lasinavir, DMP-450. Céc tdc nhan khéac khang virut bao g6m
hydroxyurea, ribavirin, IL-2, IL.-12, pentafisid.

Cung cip phuong phap diéu tri trong d6 céc chét c¢6 cong thic (I) hodc (II) dugce
két hop v6i mot hodc nhiéu céc tac nhan mién dich-ung thu. Tac nhan mién dich ung thu
& day 1a cac liéu phap mién dich c6 tac dung anh huéng t6i su ting, md phong va hodc
diéu hoa duong tinh phan tng cta hé mién dich t6i mot chii thé na do.

O mot khia canh, cac hop chit c¢6 cong thirc (I) hodc (IT) duoc sir dung trude va
lién tip v6i tac nhan mién dich- ung thu. O khia canh khac, cac hop chit c6 cong thire (I)
hoac (II) dugc st dung déng thoi v6i tac nhan mién dich-ung thu. Hodc khia canh khéc,
tac nhan c6 cong thire (I) hodc (IT) dugce sir dung sau va lién tiép v6i tac nhan mién dich-
ung thu.

O khia canh khéc, tac nhan mién dich-ung thu c6 thé trong cing cong thic bao ché
v6i cac hop chat c6 cong thuce (I) hoac (II).

Tac nhan mién dich-ung thu bao gdm cac hop chit phan tir nhé, khang thé, va cic
ché phim sinh hoc hay hop chét phan tir nho khac. Vi du vé ché pham sinh hoc mién
dich-ung thu nhu (khéng gii han) vaccin ung thu, khang thé, cytokin. O mot khia canh,
khang thé 1a mot khang thé don gia. O khia canh khac, khang thé don gid c6 thé 1a tir co
thé ngudi hoac khong. ‘

Theo mdt khia canh khéc, tdc nhan mién dich-ung thu 12 chat chii van cua thu thé
kich thich (bao gdm c4 ddng kich thich) hodc tac nhan ddi khang mét tin hiéu trc ché (bao
gdm ca dong tc ché) trén té bao T, tit ca chung dan dén két qua khuéch dai phan img dic
hiéu khang thé cia té bao T.

Mot vai phan tir kich thich hay tc ché 1a thanh vién ciia siéu nhom
immunoglobulin (Ig). M6t nhém lién két mang quan trong lién két t6i thu thé dong kich
thich hodc ddng Grc ché ctia nhom B7 nhu B7-1, B7-2, B7-H1, B7-DC, B7-H2, B7-H3,
B7-H4, B7-H5, va B7-H6. Mot nhom lién két mang khac lién két t6i thu thé dong kich
thich hodc ddng tc ché ciia nhém TNF bao gém (khong day di) CD40, CD40L, OX-40,
OX-40L, CD70, CD27L, CD30, CD30L, 4-1BBL, CD-137, TRAIL/Apo2-L,
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TRAIL1/DR4, TRAIL2/DRS, TRAIL3, TRAIL4, OPG, RANK, RANKL, TWEAK,
EDAR, APRIL, BCMA, LIGHT, DcR3, HVEM, EDAR, EDA1, EDA2, TROY, NGFR.

Theo mét khia canh khéc, tic nhan mién dich-ung thu 13 cac cytokin ma trc ché
hoat hoa té bao T (nhu IL-6, IL-10, VEGF hoic cac cytokin trc ché mién dich khac) hoic
mot cytokin kich thich hoat dong cua té bao T, dé kich thich mét phan Gng mién dich.

Theo mot khia canh khac, phan Gng cua té bao T ¢6 thé kich thich béng cach két
hop cac chét c6 cong thire (I) hodc (II) v6i chat dbi khang véi protein trc ché hoat hoat
dong té bao T nhu (khéng diy du) CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, TIM-3,
BTLA, CD69, CD113, TIGIT, GPR56, VISTA, 2B4, CD48 va cac chit chi van cua
protein kich thich hoat dong cta té bao T nhu (khéng diy du) B7-1, B7-2, CD28, 4-1BB,
4-1BBL, ICOS, ICOS-L, 0X40, OX40L, CD70, CD40, CD27, CD28H.

Céc tac nhan khac c6 thé két hop véi chét co cong thie (I) va (II) diéu diéu tri ung
thu bao gém cac chat ddi khang véi thu thé e ché trén NK hay chét chii van cua thu thé
hoat héa trén NK.

Céc tac nhan khac c6 thé két hop vdi chit co cong thire (I) va (IT) trong lidu phéap
két hop bao gom cac tac nhan trc ché hay tiéu diét dai thuc bao hodc bach ciu mono.

Theo mét khia canh khéc, chat ¢6 cong thirc (I) va (II) ¢6 thé két hop véi mét hodc
nhiéu tac nhan chi van lién két v6i thu thé kich thich duong tinh, khoa céc tac nhan lam
suy yéu tin hiéu thong qua e ché thu thé, chit dbi khang, mot hodc nhidu tic nhén ting
cuong c6 tinh hé thdng su lip lai cta t& bao khang ung thu T, tic nhin vuot qua con
duong e ché mién dich riéng biét v6i hé vi méi truong ung thu, triét tiéu hay e ché
Treg, Gc ché chuyén héa enzym, ddo ngugc hay ngan chin qué can kiét té bao T, va cac
tac nhan kich hoat hoat tinh mién dich bam sinh va/hodc su viém nhiém tai khéi u.

O mot khia canh, tic nhan mién dich-ung thu la chét dbi khang CLTA-4, vi du nhu
1 khang thé d6i khang CLTA-4. Khang thé CLTA-4 phu hop nhu, vi du, ipilimumab,
tremelimumab.

Theo mét khia canh khéc, tic nhan mién dich-ung thu 1a chit dbi khang PD-1, vi
du nhu 1 khang thé d6i khang PD-1. Khang thé CLTA-4 pht hop nhu, vi du, nivolumab,
pembrolizumab. Tac nhan mién dich-ung thu ciing bao gdm pidilizumab, thong qua tinh
dic hidu clia n6 ti viée lién két PD-1 dugc yéu ciu. Phuong phép khac hudéng muc tiéu
t6i thu thé PD-1 1a protein tai to hop chira ving ngoai mang ctia PD-L2 ngung tu véi viing
Fc cua IgGl.

Theo mdt khia canh khéc, tdc nhan mién dich-ung thu 1a chét dbi khang PD-L1, vi
du nhu 1 khang thé dbi khang PD-L1. Khang thé PD-L1 phu hop, vi du MPDL3280A,
duvalumab.
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Theo mot khia canh khéc, tac nhan mién dich-ung thu 1a chat déi khang IDO1. Téc
nhén phu hop nhu indoximod, 1-metyltrypthopan, epacadostat.

- Theo mot khia canh khac, tac nhan mién dich-ung thu 1a chét chi van 0X40, vi du
nhu khang thé chii van OX40. Chét thé phi hop nhu MEDI-6383, MEDI-6469.

Theo mot khia canh khac, tic nhan mién dich-ung thu 1a chét chi van CD40, vi du
nhu 1 khang thé cha van CD40. Theo mot khia canh khac, tic nhan mién dich-ung thu 1a
chat ddi khang CD40, vi du nhu 1 khang thé déi khang CD40. Khang thé pht hop nhu
lucatumumab hay dacetuzumab.

Theo mdt khia canh khéc, tic nhan mién dich-ung thu 1a chat chi van CD27 , vidu
nhu khang thé chii van CD27. Chét thé pht hop nhu varlilmab.

Sang ché dé xuit giai phap hitu ich v& cac bd thir dugc hoce, vi du, nhu trong phong
va diéu tri bénh hay hoi ing lién quan t6i IDO1, béo phi, tidu dudng, va cac bénh khac
dugc liét ké & ddy ma bao gdm mdt hodc nhidu chét mang chira mot lugng da gay ra tac
dung diéu tri cua hop chét trong sang ché. B thtr ¢ thé chtra mdt hodc nhiéu thanh ph?ln,
c6 thé két hop véi cac bo thir khac hodc chét chimg duong khac trong ctiing mot bd thi.

Cac hop chét cia sang ché c6 thé sir dung nhu dd mo ta & trén theo bét ky dudng
va dang bao ché nao nhu duong ubng gdm vién nén, vién tron, vién nang, bao gém c cac
dang bao ché ddc biét nhu bao tan & rudt, giai phong kéo dai, giai phong theo nhip, bot,
cdm, hSn dich, siro, nhii twong, bao gém ca hé nano hodc micro; duong tiém nhu tiém
bép, tiém dudi da, tiém phic mac, tiém mang cting, tiém khdp, tiém truc tiép Vao co
quan, dich tiém truyén; dung ngoai da nhu thubc m&, kem, dung dich, gel, nhii tuong, xit;
céy dat nhu vién dan, vién tring, céy dudi da, céy tai co quan td chirc co thé; nhé mét,
nhé miii; khi dung. Chﬁng c6 thé sir dung don 1é nhung thuong véi céac ta dugc hodc chat
mang. T4 duoc va chit mang dugc lua chon tuy thudc vao dang bao ché cu thé, tinh chat
cua tu’ng chat trong sang ché, ta dugc va chit mang c6 thé thay doi tiry timg trudng h0'p
cu thé, viéc lua chon cu thé phu thugc vao tirng ca nhan hay td chtrc st dung. Thuat ngt
“ta dugc” va “chat mang” dugc st dung trong vin ban nay nham dé chi bt ky thanh phén
nao khong phai hop chét trong sang ché.

Lidu dung va tan sudt st dung céc chat trong sang ché tiy thudc vao tinh trang
bénh ly, mirc d9 nghiém trong cua bénh ly, dap ung, tudi tac, can nang, gioi tinh, thé trang
ctia ddi tuong duoc sir dung, v6i duong dung, v6i muc dich, véi quyét dinh ciia ngudi st
dung va tly thudc cu thé vao timg chét trong sang ché. Liéu luong va tin suét st dung co
thé diéu chinh sau khi sir dung tiy vao dap ng va mong mudn huéng t6i cta diéu tri.

Pinh liéu cho cic dang bao ché dugc pham chua cac chit trong sang ché nay
khong c¢d dinh, phu thudc tirng ¢4 nhan bao ché va tinh tién loi khi sir dung.
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Céac chat trong sdng ché cung cdp ngudn nguyén li¢u dé lam chat chuan cho céc
thr nghiém sinh hoc, dugc hoc hay céc thir nghiém tinh khiét, ciac phén tich héa hoc dinh
tinh, dinh lugng.

M5 ta vin tit hinh vé
Hinh 1: M9 ta tic dung ctia din chit indazol
Mo ta chi tiét sang ché

Thuét ngit “xycloalkyl” 1a dé chi cac hé don vong hydrocacbon bdo hoa véi sb
nguyén tu carbon da néu.

Céac mudi duogc sir dung cua hop chit ¢6 cong thirc (I) hoac (II) 12 cac mudi cong
axit. Cac chat c¢6 thé cong axit v6i duong lugng axit khac nhau, tir mudi don t&i mudi da
axit. Cadc muoi cdng axit thich hop dugc tao ra tir axit khong doc.

Céc hop chét trong sang ché ciing ton tai & dang khong solvat hoa hoic solvat hoa.
Thuét ngir “solvat” dugc st dung dé md ta phirc hop phan tir bao gébm hop chét trong
sang ché va mot hoic nhidu phéan tir dung mdi duge dung. Phirc hop nay ciing c6 thé 1a
dang mubi cdng axit hodc phan tr tu do.

Thuat ngit “da dang hinh” dung dé chi kha nang ctia hop chét trong sang ché c6 thé
c6 nhiéu hon mot dang thu hinh hoac nhiéu hon mét cau trac tinh the.

Thuét ngit “dang hd bién” ding dé chi kha ning ciia hop chét trong sang ché ¢6 thé
ton tai nhiéu hon mot dang cau triic c6 kha niang hd bién qua lai nhau.

Thém vao d6, hop chat c6 cong thuc (I) va (II) ¢6 thé c6 dang tién thude. Bat ky
mdt hop chét nao duge chuyén dbi in vivo thanh dang hoat tinh sinh hoc c6 cong thirc (I)
hodc (I1) 1a tién thudc duoc dé cap toi trong sang ché.

Sang ché ciing bao gém tét ca chét c6 cong thire (I) hodc (H) VGi cac dang dong vi
khac nhau cua cac nguyen t6 cdu thanh 1én no6. Thuat ngir “dong vi” dung dé chi cac
nguyén tr ¢ cung sd proton trong hat nhén nhlmg khac nhau vé s6 khéi. Chung c6 cung
vi tri trong bang tudn hoan héa hoc cac nguyén to.

Céc hop chit theo sang ché c6 thé dugc ding dudi dang tinh thé hay chat rin vo
dinh hinh. Ching c6 thé thu dugc dudi dang bot, hat ran, hodc mang béng phuong phéap
nhu két tua, két tinh, sdy phun, dong kho, sy & nhiét d6 thip hoic cao, hodc lam kho bay
hoi.

Vi du thuc hién sang ché

Quy trinh tong hop céc chit ¢ cong thire (I) va (IT) duoc trinh bay cu thé trong so
do dudi day:
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Mot cach ngin gon, nguyén liéu (III) duoc metyl hoa bang tic nhan iodometan
trong dung moi khan NN _dimetylformamid (DMF) va bazo di thé hap thu axit sinh ra.
Phan Gng ludn ludn tao ra 2 ddng phén thé tai hai vi tri khac nhau N1 va N2 (IV). Hop
chit nay dugc khir bang khi hydro véi xic tac 1a hdn hop palladi kim loai vé6i than hoat
tinh duoc cac hop chit amin (V). Cac amin duoc 1an luot tién hanh phan tng amin héa
khir v6i cac aldehyt va xeton bang tac nhan khir 1a NaBH3CN trong dung mbi MeOH, méi
trudng axit. Cac aldehyt va xeton bao gbém: axeton, xyclopentanon, xyclohexanon,
benzaldehyt, 4-flo benzeldehyt, 3-flo benzaldehyt, 3-pyridin carboxaldehyt. Hodc, céac
chit (V) dugc axetyl hoa bing anhydrid axetic. Cac phan mg trén cho ra hgp chét (I)
hoac (II). Hodic hop chét (III) dugce bao vé bang nhém bao vé Boc truée khi tién hanh
phéan tmg khir dé thu dwoc amin (VII). Hop chit amin nay duoc amin héa khir hodc axetyl
hoéa twong tu nhu phan tmg véi cac chét (V) thu duoc day chat (VIID). Tién hanh loai bé
nhom bao vé Boc ctia din chét ndy bang axit trifloaxetic thu dugc day chat (I).

Thir nghiém 1
N-Isopropyl-1,3-dimetyl-2 H-indazol-6-amin

Diéu ché 1A

\
@ﬂ
O,N N

Mot hdn hop gém 3-metyl-6-nitroindazol (7,08 g, 1 duong luong) va K>CO;3 (8,3
g, 1,5 duong lugng) trong 70 ml dung mdéi DMF khan duogc khudy & nhiét d6 phong trong
vong 15 phut. Sau do6, hdn hop duge thém 5 mL (2 duwong lugng) iodmetan va gia nhiét &
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60 °C. Phan ting dugc theo doi bang TLC. Sau khi két thic phan tmg (3-4 gid), hdn hop
phan tmg duoc 1am lanh vé nhiét d6 phong roi thém 200 mL nuée. Hon hop dugc chiét 2
lan véi etyl axetat, mdi 1an 100 mL. Dich chiét nay dugc gom lai va rira 1an luot bang 100
ml nuée va nude mudi bao hoa. Sau d6, hdn hop trén duge lam khan bang MgSO4, ¢b cht
quay dudi 4p suit giam thu duge cin mau vang. Cin nay duoc tinh ché bang cot silica gel
v6i hé dung moi etyl axetat-hexan thu dugc 5,6 gram chit 1A.

\
O
HoN N

\

Dung dich chtra 5 g chat 1A trong 100 mL tetrahydrofuran dugc thém 50 mg Pd/C (10%).
Hdn hop trén duge tién hanh loai bé khong khi, va tién hanh khudy trén trong méi truong
khi hydro tai nhiét do phong trong 2 gid. Sau khi két thiic phan tng, paladi va than hoat
dugc loc loai bé qua phéu loc chira Celite. Dich loc dugc c6 can dudi ap suét gidm thu
dwgc chat rin mau nau do (4,5 g, 99%). Chit rin nay duoc s dung truc tiép cho budc sau
ma khong can tinh ché.

Diéu ché chat 1B

Thir nghiém 1: N-Isopropyl-1,3-dimetyl-2 H-indazol-6-amin.

Dung dich chira 160 mg chat 1B trong 5 ml MeOH duoc thém 1 giot axit axetic dic va 58
mg (1 dwong lugng) axeton. Hon hop trén dugce khudy tron trong 10 phit tai nhiét do
phong, sau d6 125 mg NaBH3CN (2 duong lugng) duoc thém vao hon hop. Nang nhiét do
phan tng 1én 40 °C trong vong 4 gid. Sau d6 hdn hop duoc va lam vé nhiét 6 phong va
thém 50 ml dung dich bdo hoa NaHCO;. Hén hop niy duoc chiét tach voi 100 ml
diclometan. Dung dich trong diclometan dugc rira qua v6i 50 ml nude, lam khan biang
MgSO04. Co quay tai 4p sudt giam thu duge can. Can nay dugc tinh ché bang cot silica gel
v6i pha dong 1a etyl axetat/hexan thu duoc chét ran tinh khiét mau niu nhat (152 mg, 75
%). 'TH NMR (300 MHz, CDCls) 6 7,33 (d, J = 8,61 Hz, 1H); 6,39 (dd, J = 8,58, 1,83 Hz,
1H); 6,23 (d, J = 1,83 Hz, 1H); 3,85 (s, 3H); 3,69 (hep, J = 6,21 Hz, 1H); 3.67 (br, 1H);
2.44 (s, 3H); 1,24 (d, J= 6,21 Hz, 6H). MS (m/z) = 204 [M+H]".

Thir nghiém 2
N-(1,3-Dimetyl-1H-indazol-6-yl)axetamit

HN N

)\ \
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Dung dich chira 160 mg chét 1B trong 10 mL diclometan duoc thém 1 lugng du anhydrit
axetic va 0,15 ml trietyl amin (1,1 duong lugng). Dung dich phan tmg dugc khudy tron tai
nhiét do phong trong vong 2 gid. Sau 2 gio, 50 ml diclometan va 50 ml nudc duoc thém
vao binh ciu phan tng, khudy tron thém 30 phat. Gan lay dich diclorometane, rira lan
luot véi 50 mL nude, 50 ml NaHCOs3 lodng va nude mudi bdo hoa. Dich hitu co sau khi
rira duge ¢ cit chin khong thu duge chét rén tring anh nau (197 mg, 97 %). 'H NMR
(300 MHz, CDCls) 6 7,33 (d, J = 8,61 Hz, 1H); 6,39 (dd, J = 8,58, 1,83 Hz, 1H); 6,23 (d,
J=1,83 Hz, 1H); 3,85 (s, 3H); 3,69 (hep, J = 6,21 Hz, 1H); 3,67 (br, 1H); 2.44 (s, 3H);
1,24 (d, J = 6,21 Hz, 6H). *C-NMR (500-MHz, CDCl3): § 168,5; 141,3; 141,1; 136,4;
120,7; 120,1; 113,2; 99,2; 35,1; 24,7; 11,7. MS (m/z) = 204 [M+H]".

Thir nghiém 3
N-Xyclopentyl-1,3-dimetyl-1H-indazol-6-amin

\
@ﬁ
HN N

\

Thtr nghiém 3 duoc tién hanh tuong tu nhu thir nghiém 1 véi xyclopentanon thay thé
axeton. V61 160 mg nguyén liéu 1B thu duoc 192 mg (84 %) san phdm mau nu nhat. 'H
NMR (500 MHz, CDCl) ¢ 7,32 (d, J = 8,60 Hz, 1H); 6,40 (dd, J = 8,65, 1,75 Hz, 1H);
6,24 (d, J = 1,30 Hz, 1H); 3,85-3,81 (m, 5H); 2,44 (s, 3H); 2.06 (hex, J = 6,20 Hz, 1H);
1,77-1,70 (m, 2H); 1,68-1,62 (m, 2H); 1,54-1,48 (m, 2H). *C-NMR (500-MHz, CDCl;):
0147,2;142,8; 141,1; 120,9; 116,2; 111,5; 88.2; 54,9; 34,8; 33.4; 24,1; 11,7. MS (m/z) =
230 [M+H]".

Thi nghiém 4
N-Xyclohexyl-1,3-dimetyl-1H-indazol-6-amin

/@éN

N

HN \

Thtr nghiém 4 duoc tién hanh twong tu nhu thir nghiém 1 v6i xyclohexanone thay thé

axeton. V6i 160 mg nguyén lidu 1B thu duge 196 mg (81 %) san phdm mau nau nhat. 'H
NMR (300 MHz, CDCls) 6 7,34 (d, J= 8,61 Hz, 1H); 6,47 (d-like, 1H); 6,35 (s, 1H); 3,85
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(s, 3H): 3,35-3,25 (m, 1H); 2,44 (s, 3H); 2,15-2,05 (m, 2H); 1,76-1,60 (m, 3H); 1,40-1,24
(m, 5H). MS (m/z) = 244 [M+H]".

Thir nghiém 5

N-Benzyl-1,3-dimetyl-1H-indazol-6-amin

N

HN \
Thir nghiém 5 dugc tién hanh twong tu nhu thir nghiém 1 v6i benzaldehyt thay thé axeton.
Vé6i 160 mg nguyén liéu 1B thu dugc 195 mg (78 %) san phAm mau ndu nhat. 'H NMR
(300 MHz, CDCls) ¢ 7,40-7,28 (m, 6H); 6,50 (dd, J = 8,61, 1,83 Hz, 1H); 6,27 (d, J =

1,83 Hz, 1H); 4,38 (s, 2H); 3,83 (s, 3H); 2,46 (s, 3H). MS (m/z) =252 [M+H]".
Thir nghiém 6
1,3-Dimetyl-N-(pyridin-3-ylmetyl)-1H-indazol-6-amin

\
J@d
HN N
\
B
P

Thir nghiém 6 duoc tién hanh twong tu nhu thir nghiém 1 véi 3-pyridinecarboxaldehyt
thay thé axeton. V6i 160 mg nguyén liéu 1B thu duge 176 mg (70 %) san phim mau niu
nhat. 'H NMR. (300 MHz, CDCls) 6 8,60 (d, J= 2,01 Hz, 1H); 8,48 (d, J= 3,30 Hz, 1H);
7,66 (d, J = 7,86 Hz, 1H); 7,33 (d, J = 8,67 Hz, 1H); 7,22 (dd, J = 7,89, 4,77 Hz, 1H);
6,44 (dd, J= 8,43 Hz, 1,86 Hz, 1H); 6,20 (d, /= 1,83 Hz, 1H); 4,37 (s, 2H); 4,22 (br, 1H);
3,77 (s, 3H); 2.40 (s, 3H). BC-NMR (500-MHz, CDCl3): 6 148,9; 148.6; 146.,9; 142,5;
141,2; 135,3; 134,6; 123,7; 121,2; 116,8; 110,9; 88,2; 45.9; 34,8; 11,7. MS (m/z) = 253
[M+H]".

Thir nghiém 7
N-(4-Flobenzyl)-1,3-dimetyl-1H-indazol-6-amin
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Thir nghiém 7 dugc tién hanh tuong tu nhu thir nghiém 1 véi 4-flobenzaldehyt thay thé
axeton. Vi 160 mg nguyén liéu 1B thu duge 220 mg (82 %) san pham mau niu nhat. 'H
NMR (300 MHz, CDCls) ¢ 7,33-7,27 (m, 3H); 6,97 (t, J = 8,58 Hz, 2H); 6,43 (dd, J =
8,61, 1,83 Hz, 1H); 6,19 (d, J= 1,86 Hz, 1H); 4,30 (s, 2H); 3,77 (s, 3H); 2,40 (s, 3H). MS
{m/z) =270 [M+H]".

Thir nghiém 8

N-(3-Flobenzyl)-1,3-dimetyl-1H-indazol-6-amin

HN N
\
F

Thir nghiém 8 dugc tién hanh tuong tu nhu thir nghiém 1 vé6i 3-flobenzaldehyt thay thé
axeton. Vi 160 mg nguyén li¢u 1B thu duge 196 mg (73 %) san pham mau nau nhat. 'H
NMR (500 MHz, CDCl3) ¢ 7,37 (d, J = 8,95 Hz, 1H); 7,30 (td, J = 7,85, 6,20 Hz, 1H);
7,16 (d, J= 7,60 Hz, 1H); 7,09 (d, J= 9,65 Hz, 1H), 6,96 (td, J= 8,40, 2,50 Hz, 1H); 6,50
(dd, J = 8,60, 1,75 Hz, 1H); 6,23 (d, J = 1,25 Hz, 1H); 4,30 (s, 2H); 3,82 (s, 3H); 2.46 (s,
3H). BC-NMR (500-MHz, DMSO-ds): § 163,7; 161,8; 148,2; 143,8; 142,9; 140,1; 130,6;
123,8; 120,8; 115,7; 114.,4; 111,5; 87.6; 46,5; 34,9; 11,9. MS (m/z) = 270 [M+H]". |
Thir nghiém 9

N-Isopropyl-2-metyl-2H-indazol-6-amin

L

— /N_
HN N
N

Chét 9A
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Hdn hop goém 6,5 g (1 duong lugng) 6-nitroindazol va 8,3 g K»COs trong 70 ml DMF
khan dugc thém 5 mL idometan két hop khudy tron. Gia nhiét phan tmg 1én 60 °C trong
vong 4 gid. Sau khi két thic phan tng, hon hop duge lam lanh t6i nhiét do phong, pha
loang véi 200 ml nudce. Hbn hop trén duge chiét véi etyl axetat 2 lan (mdi lan 100 ml).
Dich chiét etyl axetat dugc gom lai va rua lan luot v6i 100 ml nude va dung dich nudgc
mudi bdo hoa. Dung dich hitu co sau khi rira dugc lam khan bang MgSOs, ¢d quay tai ap
suét thip thu dugc chét rin mau vang. Chét rin nay duoc tinh ché bang sic ky cot véi hat
nhdi silica gel va pha dong etyl axetat thu dugc chét rin mau vang tinh khiét (1,98 g, 28
%).

Chat 9B

-
-
HoN N

Dung dich chira 1,98 g chit 9A trong ml THF dugc thém 20 mg Pd/C (10%), loai bo
khong khi va tién hanh phan tmg khir trong vé6i khi hydro tai nhiét do phong trong 2 gio.
Hon hop sau d6 duoc loc loai bo xuc tac béng Celite. Cd can dich loc thu dugc dudi ap
sudt giam thu duoc chét ran mau nau d6 (1,60 g, 99 %). Chét ran nay dugc xir dung truc
tiép cho phan tng tiép theo ma khong can tinh ché.

Thi nghiém 9: N-Isopropyl-2-metyl-2H-indazol-6-amin

Thir nghiém 9 duoc tién hanh tuong tw nhu thir nghiém 1 vé6i chét 9B duogc dung thay thé
cho IB. V6i 160 mg nguyén li¢u 9B thu duoc 113 mg (63 %) san pham mau nau nhat. 'H
NMR (500 MHz, CDCls) 6 7,66 (s, 1H); 7,36 (d, J = 8,85 Hz, 1H); 6,62 (s, 1H); 6,46 (dd,
J=128,90, 1,55 Hz, 1H); 4,08 (s, 3H); 3,65 (hep, J = 6,25 Hz, 1H); 1,23 (d, J = 6,20 Hz,
6H). MS (m/z) = 190 [M+H]".

Thir nghiém 10
N-(2-Metyl-2H-indazol-6-yl)axetamit

-
-
HN N
o)\
Thir nghiém 10 duoc tién hanh tuong tu nhu thir nghiém 2 véi chét 9B dugc dung thay

thé cho IB. Vi 160 mg nguyén liéu 9B thu duge 181 mg (96 %) san phdm mau tring. 'H
NMR (500 MHz, CD30D) ¢ 8,10 (s, 1H); 8,03 (s, 1H); 7,60 (d, J = 8,95 Hz, 1H); 7,08
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(dd, J = 8,95, 1,65 Hz, 1H); 4.15 (s, 3H); 2,14 (s, 3H). BC-NMR (500-MHz, CDCl;): 6
168,4; 149,1; 135,8; 123,6; 120,5; 119,5; 117,3; 106,2; 45,8; 24,6. MS (m/z) = 190
[M-+H]". ‘ '

Thir nghiém 11
N-Xyclopentyl-2-metyl-2H-indazol-6-amin

-
~ /N_
HN N

Thir nghiém 11 duoc tién hanh twong tu nhu thir nghiém 9 vé6i xyclopentanon thay thé
axeton. V4i 160 mg nguyén liéu 9B thu duoc 150 mg (70 %) san phdm mau nau nhat. 'H
NMR (300 MHz, CDCIl3) 6 7.60 (s, 1H), 7.31 (d, J= 8.79 Hz, 1H), 6.54 (s, 1H), 6.40 (dd,
J=28.79,2.01 Hz, 1H), 4.03 (s, 3H), 3.81-3.71 (m, 1H), 2.03-1.96 (m, 2H), 1.69-1.43 (m,
6H). BC-NMR (500-MHz, DMSO-ds): § 150,7; 146,7; 124,1; 120,4; 116,5; 115,6; 91,2;
54,1; 32,8; 24,3. MS (m/z) = 216 [M+H]".

Thir nghiém 12
N-Xyclohexyl-2-metyl-2 H-indazol-6-amin

/
= IN_
HN N

Thir nghiém 12 duoc tién hanh twong tu nhu thir nghiém 9 véi xyclohenxanon thay thé
axeton. V6i 160 mg nguyén liéu 9B thu duoc 167 mg (73 %) san phdm mau nau nhat. 'H
NMR (300 MHz, CDCls) 6 7,67 (s, 1H); 7,38 (d, J= 8,97 Hz, 1H); 6,71 (s, 1H); 6,53 (d, J
= 9.15 Hz, 1H); 4,09 (s, 3H); 3,38-3,28 (m, 1H); 2,13-2,09 (m, 2H); 1,72-1,61 (m, 3H);
1,37-1,18 (m, 5H). BC-NMR (500-MHz, DMSO-ds): 6 150,8; 146:0; 124,1; 120,6; 116,5;
115,65 90,9; 51,1; 32.8; 26,2; 25,0. MS (m/z) =230 [M+H]".

Thir nghiém 13
N-Benzyl-2-metyl-2 H-indazol-6-amin
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Thir nghiém 13 dugc tién hanh twong tu nhu thr nghiém 9 véi benzaldehyt thay thé
axeton. V6i 160 mg nguyén liéu 9B thu duoc 168 mg (71 %) san pham mau nau nhat. 'H
NMR (300 MHz, CDCls) ¢ 7,61 (s, 1H); 7,35-7,19 (m, 6H); 6,56 (s, 1H); 6,48 (dd, J =
8.79, 2,01 Hz, 1H); 4,29 (s, 2H); 4,02 (s, 4H). BC-NMR (500-MHz, CDCl3): § 150,7;
146,4; 139,1; 128,6,; 127,7;127,2; 123,5;120,4; 116.,4; 116,1; 92,9; 48.5; 39,7. MS (m/z)
=238 [M+H]".

' Thir nghiém 14

2-Metyl-N-(pyridin-3-ylmetyl)-2 H-indazol-6-amin
J@NE
HN N
)
=

Thir nghiém 14 duoc tién hanh tuong tu nhw thir nghiém 9 véi 3-pyridinecarboxaldehyt
thay thé axeton. V4i 160 mg nguyén liéu 9B thu dugc 134 mg (56 %) san phdm mau nau
nhat. '"H NMR (300 MHz, CDCls) ¢ 8,65 (d, J = 1,65 Hz, 1H); 8,50 (dd, J = 4,95, 1,65
Hz, 1H); 7,35 (d, J = 7,89 Hz, 1H); 7,68 (s, 1H); 7,41 (d, J= 7,89 Hz, 1H); 7,26 (dd, J =
8,25, 5,13 Hz, 1H); 6,56-6,53 (m, 2H); 4,40 (s, 2H); 4,08 (s, 2H). MS (m/z) = 239
[M+H]*.

Thi nghiém 15

N-(4-Flobenzyl)-2-metyl-2 H-indazol-6-amin
-
@S
HN N
O,

Thir nghiém 15 duogc tién hanh twong tu nhu thi nghiém 9 véi 4-flobenzalhdehyd thay thé
axeton. V6i 160 mg nguyén liéu 9B thu dugc 196 mg (77 %) san phdm mau nau nhat. 'H
NMR (500 MHz, CDCl) ¢ 7,66 (s, 1H); 7,39 (d, J = 8,85 Hz, 1H); 7,34 (dd, J = 8,30,
5,60 Hz, 2H); 6,99 (t, J = 8,65 Hz, 2H); 6,57 (s, 1H): 6,53 (dd, J = 8,95, 1,90 Hz, 1H);
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431 (s, 2H); 4,01 (s, 3H). BC-NMR (500-MHz, DMSO-ds): § 162,5; 160.5; 15
136,6; 129,5; 124,3; 120,7; 116,2; 115,4; 91,6; 46,4. MS (m/z) = 256 [M+H]".

Thir nghiém 16
N-(3-flobenzyl)-2-metyl-2 H-indazol-6-amin

-
-
HN N

F

0.,5; 146,6;

Thir nghiém 16 duge tién hanh twong tu nhu thir nghiém 9 véi 3-flobenzaldehyt thay thé
axeton. Vé&i 160 mg nguyén liéu 9B thu duoc 191 mg (75 %) san phdm mau ndu nhat. 'H
NMR (300 MHz, CDCls) 0 7,61 (s, 1H); 7,25 (d, J= 9,33 Hz, 1H); 7,20 (dt, /= 5,85, 7,86
Hz, 1H); 7,09 (d, J = 7,68 Hz, 1H); 7,03 (d, J = 9,54 Hz, 1H); 6,86 (td, J = 8,25, 2,19 Hz,
1H); 6,51-6,47 (m, 2H); 4,30 (s, 2H); 4,14 (br, 1H); 4,00 (s, 3H). *C-NMR (500-MHz,
CDCL): 0 164,1; 162,1; 150,6; 146,1; 142,0; 130,1; 123,6; 122.9; 120,6; 116,5; 116,0;

114,3; 93,1; 47,9; 39,8. MS (m/z) =256 [M+H]".
Thir nghiém 17
N-Isopropyl-2,3-dimetyl-2 H-indazol-6-amin

Chéit 17A

-
jon
O,N ‘N

Chit 17A 1a san pham duoc phan 1ap tir hop hop phan tng didu ché chit 1A
mau vang, 1.83 gram, hi¢u suét 24%.

Chéit 17B

. Chat ran,
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Chat 17B dugce dieu ché tuong tu quy trinh diéu ché chat 9B thu duge chat ran mau niu,
1.51 gram (98%).

Thit nghiém 17. N-Isopropy!-2,3-dimetyl-2H-indazol-6-amin

Thir nghiém 17 duoc tién hanh tuong tu thir nghiém 1 véi chat 17B thay thé 1B thu duoc
chét rdn mau nau, hiéu suit 61 % (123 mg). 'H NMR (300 MHz, CDCls) 6 7,27 (d, J =
8,79 Hz, 1H); 6,51 (d, J = 1,47 Hz, 1H); 6,39 (dd, J = 8,79, 1,83 Hz, 1H); 3,95 (s, 3H);
3,65 (hep, J = 6,24 Hz, 1H); 3,49 (br, 1H); 2;50 (s, 3H); 2,22 (d, J = 6,24 Hz, 6H). 1°C-
NMR (500-MHz, CDCL): 6 149.4; 145,8; 131,4; 120,1; 115,4; 115,3; 92,7; 44,3; 36,6;
22.7;9.8. MS (m/z) = 204 [M+H]".

Thi nghiém 18
N-(2,3-Dimetyl-2H-indazol-6-yl)axetanait

-
= /N_
HN N

@)

Thir nghiém 18 duoc tién hanh tuong tu thir nghiém 2 véi chat 17B thay thé 1B thu duoc
chit rén mau tring, hiéu suit 61 % (123 mg). "H NMR (300 MHz, CDCls) § 7,76 (s, 1H);
7,47 (d, J = 8,79 Hz, 1H); 7,17 (d, J = 8,79 Hz, 1H); 4,06 (s, 3H); 2,57 (s, 3H); 2,19 (s,
3H). MS (m/z) = 204 [M+H]".

Thir nghiém 19
N-Xyclopentyl-2,3-dimetyl-2 H-indazol-6-amin

— \
> /N_
HN N

Thtr nghiém 19 dugc tién hanh tuong tu thir nghiém 3 véi chéat 17B thay thé 1B thu dugc
chit rin mau nau, hiéu suit 67 % (153 mg). 'H NMR (500 MHz, CDCl3) 6§ 7,25 (d, J =
8,95 Hz, 1H); 6,52 (d, J = 1,40 Hz, 1H); 6,40 (dd, J = 8,85, 1,80 Hz, 1H); 3,96 (s, 3H);
3,81 (quintet, J = 5,45 Hz, 1H); 3,68 (br, 1H); 2,04 (hex, J = 6,45 Hz, 2H); 1,73-1,67 (m,
2H); 1,64-1,60 (m, 2H); 1,53-1,49 (m, 2H). BC-NMR (500-MHz, CDCls): 6 149.3; 146,5;
131.4;119,9; 115,4; 115,3; 92,7; 54,7; 36,6; 33,4; 24,2; 9,8. MS (m/z) = 230 [IM+H]".

Thir nghiém 20
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N-Xyclohexyl-2,3-dimetyl-2H-indazol-6-amin

HN N

Thir nghiém 20 duoc tién hanh twong tu thir nghiém 4 véi chat 17B thay thé 1B thu duoc
chét rin mau néu, hiéu suat 72 % (175 mg). 'H NMR (300 MHz, CDCl3) 6 7,21 (d, J =
8,97 Hz, 1H); 6,47 (d, J = 1,65 Hz, 1H); 6,35 (dd, J = 8,97, 2,01 Hz, 1H); 3,90 (s, 3H);
3,27-3,20 (m, 1H); 2,43 (s, 3H); 2,09-2,05 (m, 2H); 1,71-1,59 (m, 3H); 1,38-1,26 (m, 2H);
1,21-1,13 (m, 3H). BC-NMR (500-MHz, CDCls): 6 149,4; 145,7; 131,4; 120,1; 115,4;
115,3; 92,6; 51,9; 36,6; 33,1; 26,0; 25,0; 9,8. MS (m/z) = 244 [M+H]".

Thir nghiém 21

N-benzyl-2,3-dimetyl-2 H-indazol-6-amin

B -
jon
HN N

Thir nghiém 21 duoc tién hanh tuong ty thir nghiém 5 v6i chit 17B thay thé 1B thu dugc

chét rin mau néu, hiéu suit 76 % (190 mg). '"H NMR (300 MHz, CDCl3) 6 7,35-7,19 (m,

6H); 6,49 (d, J = 1,83 Hz); 6,42 (dd, J = 8,97, 2,01 Hz, 1H); 4,29 (s, 2H); 4,00 (br, 1H);

3,90 (s, 3H); 2,43 (s, 3H). BC-NMR (500-MHz, CDCl3): 6 149,2; 146.,6; 139,2; 131,5;

128,6; 127,7; 127,2; 120,1; 115,6; 114,8; 92.6; 48,5; 36,7; 9,8. MS (m/z) = 252 [M+H]".
Thir nghiém 22 |

2,3-Dimetyl-N-(pyridin-3-ylmetyl)-2 H-indazol-6-amin
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Tht nghiém 22 dugc tién hanh twong tir thir nghiém 6 vdi chat 17B thay thé 1B thu duoe
chét rin mau niu, hiéu sudt 58 % (147 mg). "H NMR (300MHz, CDCls) ¢ 8,66 (s, 1H);
8,51 (d, J=4,77 Hz, 1H); 7,73 (d, J = 7,68 Hz, 1H); 7,33 (d, J = 8,61 Hz, 1H); 7,26-7,23
(m, 1H); 6,53-6,50 (m, 2H); 4,40 (s, 2H), 4,12 (br, 1H); 3,97 (s, 3H); 2,51 (s, 3H). 1*C-
NMR (500-MHz, DMSO-ds): 0 149,4; 148.9; 148.,3; 146,6; 135,9; 135,5; 131,3; 123,8;
120,5; 115,3; 114,9; 91,5; 44,8; 36,9; 9,7. MS (m/z) =253 [M+H]".

Thir nghiém 23

N-(4-Flobenzyl)-2,3-dimetyl-ZH-indazol-6-amin
=
N__

X \NI

)®!
7k
Thir nghiém 23 dugc tién hanh tuong tu thir nghiém 7 véi chét 17B thay thé 1B thu dugc
chét rdn mau nau, hidu suit 77 % (207 mg). 'H NMR (300MHz, CDCls) 6 7,38-7,34 (m,
2H); 7,32 (dd, J = 8,79, 0,54 Hz, 1H); 7,04-7,69 (m, 2H); 6,52 (s, 1H); 6,49 (dd, J = 8,61,

1,83 Hz, 1H); 4,33 (s, 2H); 4,07 (s, 1H); 3,97 (s, 3H); 2,51 (s, 3H). MS (m/z) = 270
[M+H]".

Thir nghiém 24
N-(3-flobenzyl)-2,3-dimetyl-2 H-indazol-6-amin

A
-
HN N

F

Thit nghiém 24 duoc tién hanh tuong tu thir nghiém 8 vdi chét 17B thay thé 1B thu dugc
chét rdn mau nau, hiu sudt 75 % (202 mg). '"H NMR (500 MHz, CDCl3) é 7,30 (d, J =
8,75 Hz, 1H); 7,26 (dt, J = 6,15, 7,85 Hz, 1H); 7,15 (d, J= 7,60 Hz, 1H); 7,08 (d, J=9,75
Hz, 1H); 6,91 (td, J = 8,53, 2,25 Hz, 1H), 6,50-6,48 (m, 2H); 4,35 (s, 2H); 4,13 (br, 1H);
3,94 (s, 3H); 2,48 (s, 3H). BC-NMR (500-MHz, CDCl3): 6 164,1; 162,1; 149,0; 146,3;
142,0; 131,7; 130,1; 122,9; 120,2; 115,7; 114,7; 114,3; 92,7; 47.9; 36,7; 9,8. MS (m/z) =
270 [M+H]".
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Thir nghiém 25

N-Isopropyl-1H-indazol-6-amin

Diéu ché 25A

122 mg 4-dimetylaminopyridin (DMAP, 0,05 duong luong) dugc thém vao dung dich
chira 3,26 g (1 duong luong) 6-nitroindazol trong 50 ml diclometan tai 0 °C, khudy tron
30 phut trudce khi thém 4,8 g (1,1 duong lugng) Boc2O vao dung dich phan tng. Phan Uing
duoc tiép tuc khudy tron trong 2 g & nhiét d6 phong. Sau d6, hdn hgp nay duge pha lodng
v6i 100 ml diclometan, rira 1an lugt v6i 100 ml nuée, nude mubi bao hoa. Lam khan dich
diclometan bang MgSOu, ¢b quay dudi 4p suat giam. Can thu dugc sau khi co quay dugc
tinh ché bang sic ky cot v6i hat nhdi 1a silica gel, pha dong 1a etyl axetat/hexan (1/1) thu
duoc chét rin mau vang (5,15 g, 98%). 'H-NMR (300MHz, CDCI3) 6 9,03 (d, J = 1,62
Hz, 1H); 8,18 (dd, J = 8,61, 2,01 Hz, 1H); 7,78 (dd, J = 8,79, 0,72 Hz, 1H); 2.66 (s, 3H);
1,76 (s, 9H).

Diéu ché chit 258

Chét 25B duogc didu ché tuong tu chét 1B v&i nguyén lidu ban diu 25A thay thé 1A. Véi
5,15 g 25A thu dugc 4,52 g 25B (99%). 'H-NMR (300MHz, CDCls) § 7,38 (d, J = 8,43
Hz, 1H); 7,37 (s, 1H); 6,65 (dd, J = 8,43, 2,01 Hz, 1H); 3,99 (s, 2H); 2,50 (s, 3H); 1,70 (s,
9H).

Diéu ché chét 25C

Chat 25C duge diéu ché twong tu chét 1, v6i nguyén lidu ban dau 25B thay thé 1B thu
dugce chat rdn mau do nhat, hiéu sudt 80%. 'H-NMR (500 MHz, CDCls) § 7,94 (s, 1H);
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7,45-7,33 (m, 2F); 6,60 (s, 1H); 6,73 (quintet, J= 6,30 Hz, 1H); 1,70 (s, 9H); 1,27 (d, J =
5,90 Hz, 6H).

Thir nghiém 25: N-Isopropyl-1H-indazol-6-amin

Dung dich chtra 260 mg chit 25C trong 2ml diclometan dugc thém 0,75 ml (duong
luong) axit triloaxetic axit két hop khudy tron qua dém. Hon hop phan tmg dugc pha
lodng véi 100 ml diclometan, rira 1an luot v6i 100 ml dung dich natri carbonat bao hoa,
nudce. Dich hitu co duge lam khan véi MgSOs, cd quay loai bd dung moi. Cén con lai
duoc tinh ché bang cot silica gel v6i pha dong etyl acetat/hexan (1/2) thu duge chat ran
mau dé nhat (134 mg, 84%). 'H NMR (300 MHz, CDCls) 6 7,85 (s, 1H); 7,43 (d, J=9,15
Hz, 1H); 6,49-6,46 (m, 2H); 3,64 (hept, J = 6,42 Hz, 1H); 1,23 (d, J= 6,24 Hz, 6H). 1C-
NMR (500-MHz, CDCls): ¢ 146,9; 142,3; 134,7; 121.,4; 116,1; 113,1; 89,0; 44,5; 22.,7.
MS (ESI): m/z 176.1 [M+H]".

Thir nghiém 26
N-(1H-Indazol-6-yl)axetamit

Piéu ché chat 26A

Chét 26A duogc diéu ché twong tu chét 2 vdi nguyén liéu ban dau 1a 25B thay thé 1B thu
duoc chit ran mau trang, hiéu suit 56%. 'H-NMR (300 MHz, CDCls) 6 8,50 (s, 1H); 8,08
(s, 1H); 7,63 (d, J = 8,40 Hz, 1H); 7,35 (br, 2H); 2,21 (s, 2H); 1,72 (s, 9H).

Thir nghiém 26: N-(1H-Indazol-6-yl)axetamit

Thir nghiém 26 duogc tién hanh trong tu thir nghiém 25 v6i nguyén liéu ban dau 26A thay
thé 25C. Khi phan tng két thic, dung dich duoc thém 100 ml diclometan, rira 1an 1an luot
véi 100 ml dung dich natri carbonat bao hoa va nudc. Co6 can dich diclometan, cin thu

dugce duoc két tinh trong diclometan lanh th dugc chét rin mau tréng, hiéu suét 85%. 'H-
NMR (300 MHz, CDsOD) ¢ 8,07 (s, 1H); 7,91 (s, 1H); 7,62 (dd, J = 8,79, 2,19 Hz, 1H);
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7.01 (dd, J = 8,79 Hz, 1H); 2,14 (s, 3H). BC-NMR (500-MHz, CDCls): § 171,2; 141,8;
140,3; 134,5; 122.3; 121,6; 109,5; 24.3. MS (ESI): m/z 175.9 [M+H]".

Thir nghiém 27
N-Xyclopentyl-1H-indazol-6-amin

Didu ché chit 27A

Chét 27A duoc didu ché twong tu chit 3, véi nguyén lidu ban ddu 25B thay thé 1B thu
dugc chit rén mau dé nhat, hiéu suat 77%. '"H-NMR (300 MHz, CDCls) J 7,93 (s, 1H);
741 (d, J= 8,43 Hz, 1H), 7,35 (s, 1H); 6,62 (s, 1H); 3,88 (quintet, J = 6,78 Hz, 1H); 2,08-
2,06 (m, 2H); 1,74-1,63 (m, 6H); 1,70 (s, 9H).

Thir nghiém 27: N-Xyclopentyl-1H-indazol-6-amin

Thir nghiém 27 duogc tién hanh tuong tu thir nghiém 25 véi nguyén liéu ban dau 27A thay
thé cho 25C thu dugc chit rén mau rén mau do nhat, hiéu suit 90%. 'H-NMR (300 MHz,
CDCl3) 6 7,80 (s, 1H); 7,38 (d, J = 9,15 Hz, 1H); 6,44-6,42 (m, 2H); 3,75 (quintet, J =
5,31 Hz, 1H); 2,06-1,96 (m, 2H); 1,71-1,43 (m, 6H). *C-NMR (500-MHz, DMSO-ds): ¢
147,9; 142.8; 133.6; 120,8; 115,5; 112,9; 88,0; 54.,2; 32,8; 24,2. MS (ESI): m/z 202,1
[M+H]".

Thir nghiém 28
N-Xyclohexyl-1H-indazol-6-amin

/@\\,
N
HN H

Didu ché chit 28A
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Chat 28A duoc didu ché tuong tu chét 4, v6i nguyén lidu ban diu 25B thay thé 1B thu
duoc chit rin mau do nhat, hiéu sudt 74%. 'H-NMR (300 MHz, CDClz) 6 7,93 (s, 1H);
741 (d, J = 8,61 Hz, 1H), 7,24 (s, 1H); 6,60 (s, 1H); 3,37-3,33 (m, 1H); 2,07-2,00 (m,
2H); 1,74-1,23 (m, 8H); 1,70 (s, 9H).

Thir nghiém 28: N-Xyclohexyl-1H-indazol-6-amin

Thir nghiém 28 dugc tién hanh tuong tu thir nghiém 25 v6i nguyén liéu ban diu 28A thay
thé cho 25C thu dugc chét rén mau rin mau d6 nhat, hiéu suit 88%. 'H-NMR (300 MHz,
CDCls) 6 7,82 (s, 1H); 7,38 (d, J = 8,43 Hz, 1H); 6,45-6,42 (m, 2H); 3,26-3,20 (m, 1H);
2,05-1,98 (m, 2H); 1,74-1,59 (m, 3H); 1,35-1,13 (m, 5H). “C-NMR (500-MHz, CDCl5):
0 146,5; 142.3; 134,8; 121,4; 116,1; 113,2; 89,5; 52.,5; 33,0; 25,8; 24,9. MS (ESI): m/z
216,1 [M+H]". : ‘

Thir nghiém 29

N-Benzyl-1H-indazol-6-amin

Pidu ché chit 29A

Chét 29A duogc didu ché tuong tu chédt 5, v6i nguyén lidu ban ddu 25B thay thé 1B thu
duoc chit rin mau hdng, hiéu suét 83%. 'H-NMR (500 MHz, CDCls), 6 7,94 (s, 1H); 7,43
(d, J = 8,60 Hz, 1H); 7,38-7,26 (m, 6H); 6,62 (dd, J = 8,60, 2,05 Hz, 1H); 4,40 (s, 2H);
1,65 (s, 9H).
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Thi nghiém 29: N-Benzyl-1H-indazol-6-amin

Thir nghiém 29 duoc tién hanh tuong tw thir nghiém 25 voéi nguyén liéu ban dau 29A thay
thé cho 25C thu dugc chét rdn mau ran mau do nhat, hiéu suét 92%. 'H-NMR (300 MHz,
CDCl3) 6 7,80 (s, 1H); 7,41 (d, J = 8.79 Hz, 1H); 7,33-7,18 (m, 5H); 6,49 (dd, J = 8,61,
1,83 Hz, 1H); 6,40 (s, 1H); 4,29 (s, 2H). BC-NMR (500-MHz, CDCls): ¢ 147,8; 138,8;
128,7; 127,4; 121.,4; 112,6; 88.,6; 48,3.. MS (ESI): m/z 224,.0 [M+H]".

Thir nghiém 30
N-(Pyridin-3-ylmetyl)-1H-indazol-6-amin

XN

|
N
HN H
[N
Z

WA
ek

Chét 30A dugc didu ché twong tu chét 6, véi nguyén liéu ban diu 25B thay thé 1B thu
dugc chét rin mau hdng, hiéu suit 76%. '"H-NMR (300 MHz, CDCl3) & 8,68 (s, 1H); 8,56
(s, 1H); 7,95 (s, 1H); 7,76 (d, J = 7,86 Hz, 1H); 7,45 (d, J = 8,61 Hz, 1H); 7,34-7,31 (m,
2H); 6,63 (dd, J=8.61, 2,01 Hz, 1H); 4,47 (s, 2H); 1,65 (s, 9H).

Diéu ché chit 30A

Thir nghiém 30: N-(Pyridin-3-ylmetyl)-1H-indazol-6-amin

Thi nghiém 30 dugce tién hanh tuong tu thir nghiém 25 véi nguyén liéu ban dau 30A thay
thé cho 25C thu duogc chét rin mau rén mau do6 nhat, hiéu suit 88%. 'H-NMR (300 MHz,
CDCls) 6 8,55 (d-like, 1H); 8,42 (dd, J= 3,48 Hz, 1H); 7,77 (s, 1H); 7,73 (d, J= 7,89 Hz,
1H); 7,44 (d, J = 8,58 Hz, 1H); 7,27 (dd, J = 8,07, 4,95 Hz, 1H); 6,53 (dd, J = 8,61, 1,83
Hz, 1H); 6,38 (s, 1H); 4,37 (s, 2H). MS (ESI): m/z 225,.0 [M+H]".

Thit nghiém 31

N-(4-Flobenzyl)-1H-indazol-6-amin
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N
F
Piéu ché chit 31A
HN N
i Boc
F
Chét 31A duogc didu ché twong tu chat 7, v6i nguyén liéu ban d4u 25B thay thé 1B thu
duoc chat rén mau hdng, hidu suit 85%. 'H-NMR (500 MHz, CDCls) 6 7,97 (s, 1H); 7,46

(d, J = 8,45 Hz, 1H); 7,40 (s, 1H); 7,33 (dd, J = 8,20, 5,55 Hz, 2H); 7,01 (t, J = 8,40 Hz,
2H); 6,67 (s, 1H); 4,38 (s, 2H); 1,66 (s, 9H).

Thir nghiém 31: N-(4-Flobenzyl)-1H-indazol-6-amin

Thi nghiém 31 dugc tién hanh tuong tu thir nghiém 25 v6i nguyén li¢u ban dau 31A thay
thé cho 25C thu duoc chét rén mau rin mau dé nhat, hiéu suit 95%. 'H-NMR (300 MHz,
CDCls) 8 7.81 (s, 1H); 7.43 (d, J = 8,79 Hz, 1H); 7,28 (dd, J = 8.40. 5,49 Hz, 2H); 6,97 (t,
J=8.61 Hz, 2H): 6,50 (dd, J = 8,61, 1,83 Hz, 1H); 6,38 (s, 1H); 4,28 (s, 2H). P*C-NMR
(500-MHz, CDCls): 6 163,1; 161,1; 147,7; 142,0; 134,3; 129,2; 121,5; 116,2; 115,6;
113,0; 88.8; 47,7. MS (ESI): m/z 242,0 [M+H]".

Thir nghiém 32
N-(3-Flobenzyl)-1H-indazol-6-amin

\
TN
N
HN H
F

Diéu ché chit 32A
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<\/\ /E
2 2
P

HN
Boc

E
Chat 32A dugc didu ché tuong tu chét 8, voi nguyén lidu ban dau 25B thay thé 1B thu
dugc chét rin mau hdng, hiéu suit 70%. '"H NMR (500 MHz, CDCls) & 7,96 (s, 1H); 7,45
(d, J = 8,60 Hz, 1H), 7,35 (s, 1H); 7,29 (q, J = 7,80 Hz, 1H); 7,14 (d, J = 7,60 Hz, 1H);
7,08 (d, J= 9,55 Hz, 1H); 6,96 (td, J = 8,35, 2,05 Hz, 1H); 6,66 (d, J= 8,15 Hz, 1H); 4,43
(s, 3H); 1,65 (s, 9H). |

Thir nghiém 32: N-(4-Flobenzyl)-1H-indazol-6-amin

Thtr nghiém 32 dugc tién hanh tuong tu thir nghiém 25 véi nguyén lidu ban dau 32A thay
thé cho 25C thu dugc chat rdn mau rin mau doé nhat, hiéu suét 91%. 'H-NMR (300 MHz,
CDCls) 6 7,90 (s, 1H, 7,50 (d, J = 8,79 Hz, 1H); 7,34-7,27 (td, J = 8,07, 5,85 Hz, 1H);
7,15 (d, J= 7,50 Hz, 1H); 7,08 (d, J = 10,05 Hz, 1H); 6,96 (td, J = 8,43 Hz, 1H); 6,60 (dd,
J= 8,58, 1,83 Hz, 1H); 6,48 (s, 1H); 4,39 (s, 2H). 3C-NMR (500-MHz, CDCl;): 6 164,1;
162,2; 147,6; 142,1; 141,6; 134,4; 130,2; 122,7; 121,5; 116,4; 114,3; 112.8; 88,9; 47.8.
MS (ESI): m/z 242.,0 [M+H]".

Bang 1: Cac hop chét c6 cong thire (I) va (II)

# “Céu triic "TH-NMR va BC-NMR MS [M+H]
1 TH NMR (300 MHz, CDCl3) 6 7,33 (d, J = 204
@fé,N 8,61 Hz, 1H); 6,39 (dd, J = 8,58, 1,83 Hz,

i \ 1H); 6,23 (d, J = 1,83 Hz, 1H); 3,85 (s,
3H); 3,69 (hep, J = 6,21 Hz, 1H); 3.67 (br,
1H); 2.44 (s, 3H); 1.24 (d, J = 6,21 Hz,
6H).
2 'H NMR (300 MHz, CDCLs) 6 7,33 (d, J = 204
@\/\éu 8,61 Hz, 1H); 6,39 (dd, J = 8,58, 1,83 Hz,
HN N 1H); 6,23 (d, J = 1,83 Hz, 1H); 3,85 (s,
P 3H); 3,69 (hep, J = 6,21 Hz, 1H); 3,67 (br,
1H); 2.44 (s, 3H); 1,24 (d, J = 6,21 Hz,
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6H).

BC-NMR (500-MHz, CDCl3): 6 168.5;
141,3; 141,1; 136,4; 120,7; 120,1; 113,2;
99.2:35,1;24,7; 11,7.

TH NMR (500 MHz, CDCl3) 6 7,32 (d, J =
8,60 Hz, 1H); 6,40 (dd, J = 8,65, 1,75 Hz,
1H); 6,24 (d, J = 1,30 Hz, 1H); 3,85-3,81
(m, 5H); 2,44 (s, 3H); 2.06 (hex, J = 6,20
Hz, 1H); 1,77-1,70 (m, 2H); 1,68-1,62 (m,
2H); 1,54-1,48 (m, 2H).

BC.NMR (500-MHz, CDCls): ¢ 147,2;
142.8; 141,1; 120,9; 116,2; 111,5; 88.2;
54,9;34,8;33,4;24,1; 11,7

230

TH NMR (300 MHz, CDCL3) 6 7,34 (d, J =
8,61 Hz, 1H); 6,47 (d-like, 1H); 6,35 (s,
1H); 3,85 (s, 3H): 3,35-3,25 (m, 1H); 2,44
(s, 3H); 2,15-2,05 (m, 2H); 1,76-1,60 (m,
3H); 1,40-1,24 (m, SH).

244

TH NMR (300 MHz, CDCL3) 6 7,40-7,28
(m, 6H); 6,50 (dd, J = 8,61, 1,83 Hz, 1H);
6,27 (d, J = 1,83 Hz, 1H); 4,38 (s, 2H);
3,83 (s, 3H); 2,46 (s, 3H).

(\W]
9]
[\

'H NMR (300 MHz, CDCl) 6 8,60 (d, J =
2,01 Hz, 1H); 8,48 (d, J = 3,30 Hz, 1H);
7,66 (d, J = 7,86 Hz, 1H); 7,33 (d, J =
8,67 Hz, 1H); 7,22 (dd, J = 7,89, 4,77 Hz,
1H); 6,44 (dd, J = 8,43 Hz, 1,86 Hz, 1H);
6,20 (d, J = 1,83 Hz, 1H); 4,37 (s, 2H);
4,22 (br, 1H); 3,77 (s, 3H); 2.40 (s, 3H).

BC-NMR (500-MHz, CDCl3): ¢ 48.9;
148.6; 146.,9; 142,5; 141,2; 135,3; 134,6;
123.,7; 121,2; 116,8; 110,9; 88.2; 45.9;
34,8 11,7.

253
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TH NMR (300 MHz, CDCls) & 7,33-7,27
(m, 3H): 6,97 (t, J = 8,58 Hz, 2H); 6,43
(dd, J = 8,61, 1,83 Hz, 1H); 6,19 (d, J =

| 1,86 Hz, 1H); 4,30 (s, 2H); 3,77 (s, 3H);

2,40 (s, 3H).

270

"H NMR (500 MHz, CDCl3) 6 7,37 (d, J =
8,95 Hz, 1H); 7,30 (td, J = 7,85, 6,20 Hz,
1H); 7,16 (d, J = 7,60 Hz, 1H); 7,09 (d, J
= 9,65 Hz, 1H), 6,96 (td, J = 8,40, 2,50
Hz, 1H); 6,50 (dd, J = 8,60, 1,75 Hz, 1H);
6,23 (d, J = 1,25 Hz, 1H); 4,30 (s, 2H);
3,82 (s, 3H); 2,46 (s, 3H).

13C-NMR (500-MHz, DMSO-ds): & 163,7;
161,8; 148,2; 143,8; 142,9; 140,1; 130,6;
123,8; 120,8; 115,7; 114.,4; 111,5; 87.,6;
46,5;34.,9; 11,9.

270

TH NMR (500 MHz, CDCls) J 7,66 (s,
1H); 7,36 (d, J = 8,85 Hz, 1H); 6,62 (s,
1H); 6,46 (dd, J = 8,90, 1,55 Hz, 1H);
4,08 (s, 3H); 3,65 (hep, J = 6,25 Hz, 1H);
1,23 (d, J = 6,20 Hz, 6H).

190

10

TH NMR (500 MHz, CDs;OD) 6 8,10 (s,
1H); 8,03 (s, 1H); 7,60 (d, J = 8,95 Hz,
1H); 7,08 (dd, J = 8,95, 1,65 Hz, 1H);
4.15 (s, 3H); 2,14 (s, 3H).

BC-NMR (500-MHz, CDCls): & 168,4;
149,1; 135,8; 123,6; 120,5; 119,5; 117,3;
106,2; 45,8; 24.,6.

190

11

"H NMR (300 MHz, CDCls)  7.60 (s,
1H), 7.31 (d, J = 8.79 Hz, 1H), 6.54 (s,
1H), 6.40 (dd, J = 8.79, 2.01 Hz, 1H),
4.03 (s, 3H), 3.81-3.71 (m, 1H), 2.03-1.96
(m, 2H), 1.69-1.43 (m, 6H).

BC-NMR (500-MHz, DMSO-ds): 6 150,7;

216
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146,7; 124,1; 120,4; 116,5; 115.6; ©1.2;
54,1;32,8; 24,3.

12

TH NMR (300 MHz, CDCl3) o 7.67 (s.
1H); 7,38 (d, J = 8,97 Hz, 1H); 6,71 (s,
1H); 6,53 (d, J = 9.15 Hz, 1H); 4,09 (s,
3H); 3,38-328 (m, 1H); 2,13-2,09 (m,
2H); 1,72-1,61 (m, 3H); 1,37-1,18 (m,
SH).

BC-NMR (500-MHz, DMSO-ds): 6 150,8;

146,0; 124,1; 120,6; 116,5; 115.6; 90,9;
51,1; 32,8; 26,2; 25.0.

230

13

'H NMR (300 MHz, CDCl3) d 7,61 (s,
1H); 7,35-7,19 (m, 6H); 6,56 (s, 1H); 6,48
(dd, J = 8.79, 2,01 Hz, 1H); 4,29 (s, 2H);
4,02 (s, 4T).

BC-NMR (500-MHz, CDCls): 6 150,7;
146.,4; 139,1; 128,6; 127,7; 127.2; 123,5;
120,4; 116,4; 116,1; 92,9; 48.5; 39,7.

238

14

TH NMR (300 MHz, CDCl3) 6 8,65 (d, J =
1,65 Hz, 1H); 8,50 (dd, J = 4,95, 1,65 Hz,
1H); 7,35 (d, J = 7,89 Hz, 1H); 7,68 (s,
1H); 7,41 (d, J = 7,89 Hz, 1H); 7.26 (dd, J
=825, 5,13 Hz, 1H): 6,56-6,53 (m, 2H);
4,40 (s, 2H); 4,08 (s, 2H).

239

15

'H NMR (500 MHz, CDCls) § 7,66 (s,
1H); 7,39 (d, J = 8,85 Hz, 1H); 7,34 (dd, J
— 830, 5,60 Hz, 2H); 6,99 (t, J = 8,65 Hz,
2H); 6,57 (s, 1H); 6,53 (dd, J = 8.95, 1,90
Hz, 1H); 4,31 (s, 2H); 4,01 (s, 3H).
BC-NMR (500-MHz, DMSO-ds): 6 162,5;
160,5; 150,5; 146,6; 136,6; 129.5; 124.3;
120,7; 116,2; 115.,4; 91,6; 46.4.

256
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16

TH NMR (300 MHz, CDCh) 6 7,61 (s,
1H); 7,25 (d, J = 9,33 Hz, 1H); 7,20 (dt, J
= 5,85, 7,86 Hz, 1H); 7,09 (d, J = 7,68
Hz, 1H); 7,03 (d, J = 9,54 Hz, 1H); 6,86
(td, J = 8,25, 2,19 Hz, 1H); 6,51-6,47 (m,
2H); 4,30 (s, 2H); 4,14 (br, 1H); 4,00 (s,
3H). ‘

BC.NMR (500-MHz, CDCls): J 164,1;
162,1; 150,6; 146,1; 142,0; 130,1; 123,6;
122,9; 120,6; 116,5; 116,0; 114,3; 93,1;
47,9; 39,8.

256

17

TH NMR (300 MHz, CDCl3) 6 7,27 (d, J =
8,79 Hz, 1H); 6,51 (d, J = 1,47 Hz, 1H);
6,39 (dd, J = 8,79, 1,83 Hz, 1H); 3,95 (s,
3H); 3,65 (hep, J = 6,24 Hz, 1H); 3,49 (br,
1H); 2;50 (s, 3H); 2,22 (d, J = 6,24 Hz,
6H).

BC-NMR (SOO-MHZ, CDCl): 0 1494,
145.8; 131,4; 120,1; 115,4; 115,3; 92,7;
44.3;36,6; 22,7; 9,8.

204

18

TH NMR (300 MHz, CDCL) & 7,76 (s,
1H); 7,47 (d, J = 8,79 Hz, 1H); 7,17 (d, J
— 8,79 Hz, 1H); 4,06 (s, 3H); 2,57 (s, 3H);
2,19 (s, 3H).

204

19

'H NMR (500 MHz, CDCl3) § 7,25 (d, J =
8.95 Hz, 1H); 6,52 (d, J = 1,40 Hz, 1H);
6.40 (dd, J = 8,85, 1,80 Hz, 1H); 3,96 (s,
3H); 3,81 (quintet, J = 5,45 Hz, 1H); 3,68
(br, 1H); 2,04 (hex, J = 6,45 Hz, 2H);
1,73-1,67 (m, 2H); 1,64-1,60 (m, 2H);
1,53-1,49 (m, 2H).

BC-NMR (500-MHz, CDCl): ¢ 149.3;
146,5; 131,4; 119,9; 115.,4; 115,3; 92,7,
54,7;36,6; 33,4; 24,2; 9,8.

230
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20

'H NMR (300 MHz, CDCl3) 6 7,21 (d, J=
8,97 Hz, 1H); 6,47 (d, J = 1,65 Hz, 1H);
6,35 (dd, J = 8,97, 2,01 Hz, 1H); 3,90 (s,
3H); 3,27-3,20 (m, 1H); 2,43 (s, 3H):;
2,09-2,05 (m, 2H); 1,71-1,59 (m, 3H);
1,38-1,26 (m, 2H); 1,21-1,13 (m, 3H).

BC-NMR (500-MHz, CDCl3): 6 149.4;
145,7; 131,4; 120,1; 115.,4; 115,3; 92,6;
51,9; 36,6; 33,1; 26,0; 25,0; 9,8

244

21

'H NMR (300 MHz, CDCL3) 6 7,35-7,19
(m, 6H); 6,49 (d, J= 1,83 Hz); 6,42 (dd, J
= 8,97, 2,01 Hz, 1H); 4,29 (s, 2H); 4,00
(br, 1H); 3,90 (s, 3H); 2,43 (s, 3H).

BC-NMR (500-MHz, CDCls): § 149.2;
146,6; 139,2; 131,5; 128,6; 127.7; 127.2;
120,1; 115,6; 114.,8; 92,6; 48.5; 36,7; 9.8.

252

22

'"H NMR (300MHz, CDCl3) 6 8,66 (s,
1H); 8,51 (d, J=4,77 Hz, 1H); 7,73 (d, J
=7,68 Hz, 1H); 7,33 (d, /= 8,61 Hz, 1H);
7,26-7,23 (m, 1H); 6,53-6,50 (m, 2H);
4,40 (s, 2H), 4,12 (br, 1H); 3,97 (s, 3H);
2,51 (s, 3H).

BC-NMR (500-MHz, CDCl3): 6 149.4;
148,9; 148.3; 146,6; 135,9; 135,5; 131,3;
123,8; 120,5; 115,3; 114,9; 91.5; 44.8;
36,9;9,7.

253

23

'H NMR (300MHz, CDCls) 6 7,38-7,34
(m, 2H); 7,32 (dd, J= 8,79, 0,54 Hz, 1H);
7,04-7,69 (m, 2H); 6,52 (s, 1H); 6,49 (dd,
J=28,61, 1,83 Hz, 1H); 4,33 (s, 2H); 4,07
(s, 1H); 3,97 (s, 3H); 2,51 (s, 3H).

270

-35-




34986

'H NMR (500 MHz, CDCl) 67,30 (d, J=
8,75 Hz, 1H); 7,26 (dt, J = 6,15, 7,85 Hz,
1H); 7,15 (d, J= 7,60 Hz, 1H); 7,08 (d, J
= 0,75 Hz, 1H); 6,91 (td, J = 8,55, 2,25
Hz, 1H), 6,50-6,48 (m, 2H); 4,35 (s, 2H);
4,13 (br, 1H); 3,94 (s, 3H); 2,48 (s, 3H).

BC-NMR (500-MHz, CDClL): ¢ 164,1;
162,1; 149,0; 146,3; 142,0; 131,7; 130,1;
122.9; 120,2; 115,7; 114,7; 114,3; 92,7;
47.9;36,7; 9.8.

270

'"H NMR (300 MHz, CDCl) ¢ 7,85 (s,
iH); 7,43 (d, J = 9,15 Hz, 1H); 6,49-6,46
(m, 2H); 3,64 (hept, J = 6,42 Hz, 1H);
1,23 (d, J= 6,24 Hz, 6H).

BC-NMR (500-MHz, CDClL): ¢ 146.9;
142.3; 134,7; 121,4; 116,1; 113,1; 89,0;
44.5;22,7.

176

'H-NMR (300 MHz, CD30OD) ¢ 8,07 (s,
1H); 7,91 (s, 1H); 7,62 (dd, J = 8,79, 2,19
Hz, 1H); 7,01 (dd, J = 8,79 Hz, 1H); 2,14
(s, 3H).

BC-NMR (500-MHz, CDCl): ¢ 171,2;
141,8; 140,3; 134,5; 122,3; 121.6; 109,5:
243

176

27

"H-NMR (300 MHz, CDCl3) ¢ 7,80 (s,
1H); 7,38 (d, J = 9,15 Hz, 1H); 6,44-6,42
(m, 2H); 3,75 (quintet, J = 5,31 Hz, 1H);
2,06-1,96 (m, 2H); 1,71-1,43 (m, 6H).

BC-NMR (500-MHz, DMSO-ds): 6 147.9;
142,8; 133,6; 120,8; 115,5; 112,9; 88,0;
54,2;32,8;24,2.

202

28

"TH-NMR (300 MHz, CDCls) ¢ 7,82 (s,
1H); 7,38 (d, J = 8,43 Hz, 1H); 6,45-6,42
(m, 2H); 3,26-3,20 (m, 1H); 2,05-1,98 (m,
2H); 1,74-1,59 (m, 3H); 1,35-1,13 (m,
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SH).

BC-NMR (500-MHz, CDCl): ¢ 146,5;
142.3, 134,8; 121,4; 116,1; 113,2; 89,5;
52,5;33,0; 25.8; 24.9.

29

T
z
IZ. /g
z

TH-NMR (300 MHz, CDCl3) 6 7,80 (s,
1H); 7.41 (d, J = 8,79 Hz, 1H); 7,33-7,18
(m, 5H); 6,49 (dd, J = 8,61, 1,83 Hz, 1H);
6,40 (s, TH): 4,29 (s, 2H).

BC-NMR (500-MHz, CDCls): 6 147.8;
138,8; 128,7; 127.4; 121,4; 112,6; 88,6;
48.3.

224

30

HN

T=. /E
z

\

'H-NMR (300 MHz, CDCL) 6 8,55 (d-
like, 1H); 8,42 (dd, J = 3,48 Hz, 1H); 7,77
(s, 1H); 7,73 (d, J = 7,89 Hz, 1H); 7,44 (d,
J= 8,58 Hz, 1H); 7,27 (dd, J = 8,07, 4,95
Hz, 1H); 6,53 (dd, J = 8,61, 1,83 Hz, 1H);
6,38 (s, 1H); 4,37 (s, 2H).

225

31

o,

TH-NMR (300 MHz, CDCl3) 6 7,81 (s,
1H); 7,43 (d, J = 8,79 Hz, 1H); 7,28 (dd, J
— §.40, 5,49 Hz, 2H); 6,97 (t, J= 8,61 Hz,
2H); 6,50 (dd, J = 8,61, 1,83 Hz, 1H);
6,38 (s, 1H); 4,28 (s, 2H).

BC.NMR (500-MHz, CDCL): 6 163,1;
161,1; 147,7; 142,0; 134,3; 129.2; 121,5;
116,2; 115,6; 113,0; 88,8; 47.7.

242

32

HN

Z. /E
pd

<,

TH-NMR (300 MHz, CDCL) 6 7,90 (s,
1H, 7,50 (d, J = 8,79 Hz, 1H); 7,34-7,27
(td, J = 8,07, 5,85 Hz, 1H); 7,15 (d, J =
7,50 Hz, 1H); 7,08 (d, J = 10,05 Hz, 1H);
6,96 (td, J = 8,43 Hz, 1H); 6,60 (dd, J =
8,58, 1,83 Hz, 1H); 6,48 (s, 1H); 4,39 (s,
2H).

BC.NMR (500-MHz, CDCL): 6 164,1;
162.2; 147,6; 142,1; 141,6; 134.4; 130,2;
122,7: 121,5: 116,4; 114,3; 112,8; 88.9;

242
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47.8.

Thir hoat tinh sinh hoc ctia hop chit cong thire (I) va (ID
MO ta cac thir nghiém sinh hoc

Thir doc tinh té bao

Doc tinh té bao duge thir theo phép thir Sulforhodamin B.

Doc tinh té bao cua cac chit tong hop duge duoc danh gia trén 5 dong té bao ung thu: ung
thu phdi (A549), ung thu truc trang (HCT116), ung thu da day (SNU-638), ung thu vi
(MDA-MB-231) va ung thu gan (SK-HEP-1). Té bao HCT116 va SNU-638 dugc nudi
cdy trong mdi truong RPMI1649, trong khi d6 té bao A459, MDA-MB-231 va SK-HEP-1
dugce nudi cdy trong moi truong DMEM clng véi 10% huyét thanh bao thai bo bét hoat
bang nhiét, penicilin 100 don vi/ml, amphotercin B 250ng/ml. Té bao dugc 0 tai moi
truong am véi 5% CO..

Cac dong té bao duoc ciy vao hé 96 giéng voi ndng do 2x10* té bao/ml, va dung dich dan
chét thir indazol & céc ndng do khéc nhau. Sau khi @ & 37 °C v&i 5% COa, té bao duge ¢b
dinh bang axit tricloaxetic & ndéng do 50% trong 1 gio. Sau do té bao duoc nhudém mau
bang dung dich sulforhodamin B ndng do 0,4% trong axit axetic 1%. Céc té bao da duogc
nhudm dugc hoa tan trong dung dich dém Tris (pH 10,0) 10 mM va xac dinh cuong do
phat xa tai budc séng 565 nm. Céc thir nghiém dugc tién hanh doc 1ap, lap lai it nhét 3
1an. Kha nang tc ché t& bao ung thu dugce tinh theo gia tri ICso 1a ndng do t6i da e ché

50% sy phat trién cua té bao. Gia tri ICso duge trinh bay trong bang 2 v6i A < 1 pM, 1 <
B <10uM, 10<C < 100 pM va D > 100 uM.

Bang 2: Tac dung trc ché cac dong té bao ung thu cia cic chét ¢6 cong thiae (I) va (II)

Thir Dong té bao (ICso)
nghi¢m :
A549 SK-HEP-1 SNU-638 MDA-MB-  HCT-116
| 231
1 D D D D D
2 D D D D D
3 D C B D D
4 C C C D C
5 B C B D C
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Thtt kha ning tc ché hoat dong enzym IDO1 ciia cac chat ¢6 cong thace (1) va (I0).

Mot cach ngin gon, cac hop chit trong sang ché tai ndng do 10 uM duge 1 véi té bao ung
thu HCT116 (2 x 10° t& bao/ml) trong vong 24 giv. Sau d6 tién hanh phan tich theo
phuong phdp Western blot v6i khang thé dic hidu dé xdc dinh mac d6 IDO1 va chit
chuén so sanh protein B-actin.
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YRU CAUBAO HQ
1. Hop chit c6 cong thire (1) va (I1):

R, R,
N =
Rs~ /©E<’N /CES“‘CHs
N N\ R3\N N
H R4

H
) (1

hodc mudi, chit hd bién, dang solvat, dang déng vi, dang da hinh dugc dung ctia no, trong
do:

Ri, Rz 1a H hodc metyl, R3 1a isopropyl hodc xycloalkyl vdi kich thude vong khac nhau 1a
5 hodc 6 cacbon hodc benzyl dugc thé bang nguyén tir flo tai vi tri meta hay para, hoic 3-
pyridylmetyl. ‘

2. Hop chét theo diém 1, c6 cong thire (I) trong d6 R 1a metyl, Ry 1a metyl, Rs 1a
isopropyl, xyclopentyl, xyclohexyl, benzyl, 3-pyridylmetyl, 4-flobenzyl, 3-flobenzyl.

3. Hop chét theo diém 1 ¢ cong thirc (I) trong d6 Ry 1a H, Rz 1a metyl, Rs 1a isopropyl,
xyclopentyl, xyclohexyl, benzyl, 3-pyridylmetyl, 4-flobenzyl, 3-flobenzyl.

4. Hop chit theo diém 1 c6 cong thie (II) trong d6 R» 1a H, R 14 isopropyl, xyclopentyl,
xyclohexyl, benzyl, 3-pyridylmetyl, 4-flobenzyl, 3-flobenzyl.

5. Hop chét theo diém 1 c6 cong thirc (II) trong d6 Ra 1a metyl, R; la isopropyi,
xyclopentyl, xyclohexyl, benzyl, 3-pyridylmetyl, 4-flobenzyl, 3-flobenzyl.

6. Dugc pham chira hop chit ¢6 cong thirc (I) hodc (II) hodc mudi cua né theo diém bét
ky trong sb cac diém tir 1 dén 5 cung v6é1 mot hodc nhiéu ta duge, chat pha loang hodc

chat mang duoc dung.

7. Quy trinh diéu ché hop chit c6 cong thuc (1) hodc (II):

b
() (In

trong do: Ri, Ro 1a H hodc metyl, R3 14 isopropyl hodc xycloalkyl véi kich thude vong

khac nhau 12 5 hodc 6 cacbon hoic benzyl duogc thé bang nguyén tir flo tai vi tri meta hay

para, hodc 3-pyridylmetyl.

thong qua cac bude duoc mo ta trong so dd dudi day:
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Aldehyt (xeton), NaBH;CN

A\
/@\/\\N Ha, PA/C N AcOH, MeOH, 40 °C /CON
4 > - 3 ,
0.N N HoN N R N

2 Vi Boc THF VIl Boc hozc Ac,0, TEA, MC N b
Vil TFA, MC
Boc,0
DMAP R2 R2
R2 N N {
N CHjl, K,CO ‘ 1 N
mN _ T3 2R O,N N\ HoN N\ Aldehyt (xeton), NaBH,CN ~ R3 N
N
H

N
DMF, 60 °C 0 \
Hy, PAIC AcOH, MeOH, 40 °C Ho | R

—_

m R2 R2 hoac Ac,0, TEA, MC

THF
i
Joot r- -
O.N N =N R N
\

2 H,N
v
nguyén lidu 6-nitroindazol hodc 3-metyl-6-nitroindazol (III) dugc metyl héa bang
tac nhén iodometan trong dung moi khan N,N’-dimetylformamid (DMF) va KoCOs3; &
60°C dé thu duge chit IV 1a hdn hop déng phan hai vi tri khac nhau N1 va N2; hdn hop
nay dugc tach bing sic ky c¢ot v6i hé dung méi pha dong 1 etyl axetat:n-hexan véi cac ty
1€ khac nhau; hoac

cho chit III phan tng v6i BocoO (di-fert-butyl dicacbonat), xtic tac la 1,4-
dimetylaminopyridin (DMAP) trong diclometan trong diéu kién tir 0°C dén nhiét do
phong dé taora chit VI;

hop chét IV hoic VI duge khir bang khi hydro véi xtc tac 1a hdn hop palladi kim
loai vé1 than hoat tinh trong dung moi tetrahydrofuran khan (THF) & nhiét do phong thu
dugc cac hop chit amin V hoic VII;

céc hop chit amin V hodc VII dugc 1dn luot tién hanh phan tmg amin hoa khir v6i
c4c aldehyt va xeton khac nhau bang tac nhan khir 1a NaBH;CN trong dung moi MeOH,
moi truong axit, cdc aldehyt va xeton dugc chon tor nhém bao gém: axeton,
xyclopentanon, xyclohexanon, benzaldehyt, 4-flo benzeldehyt, 3-flo benzaldehyt, 3-
pyridin carboxaldehyt; va

chat VIII dugc tach loai nhom bao vé Boc bing cach hoa tan trong diclometan rdi
cho thém mdt luong du axit trifloaxetic, & nhiét do phong trong khoang 24 gio, sau do
hén hop phan tng dugc ¢b quay loai dung méi va duoc tinh ché bang sic ky cot silica gel
v6i hé pha dong etyl axetat/n-hexan dé thu dugc cac chét I hoac II.
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CiT #6 #7 #8 #10 (10 pM)

IDO1

B-actin

Hinh 1: T4c dung ctia d4n chét indazol





