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(57) Séng ché dé cap dén hop chat indazol dugc thé, quy trinh diéu ché hop chat nay, va
duoc pham chtra hop chét nay. Cac hop chit theo sang ché don doc hodc két hop httu dung
dé diéu tri va/hodc phong ngira cic bénh, va hitu dung dé san xuét thude dé diéu tri va/hoic
phong ngira cac bénh, dic biét 1a dé diéu tri va/hodc phong ngira lac ndi mac tir cung va
dau lién quan dén lac ndi mac tir cung va cac tri¢u chimg lién quan dén lac ndi mac tir cung
nhu dau bung kinh, dau giao hop, tiéu budt va dau khi dai tién, u lympho, viém khép dang
thdp, viém cot séng dinh khép (dac biét 1a viém cot sdng dinh khép vay nén va bénh
Bekhterev), lupus ban do, da xo cing, thoai hoa diém vang, COPD, gut, cac 1di loan gan
nhiém md, khang insulin, cac rdi loan khoi u va bénh vay nén.
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Linh vuc k¥ thuat dwgc dé cap

Sang ché d& cap dén cac hop chét indazol, quy trinh diéu ché ching va cac hop
chét trung gian d& sit dung trong diéu ché cac hop chét nay. Cac hop chit indazol duge
thé nay hiru dung dé didu tri va/hodc phong ngira bénh va dé san xut thude dé diéu tri
va/hodc phong ngira bénh, dic biét 1a cac roi loan tang sinh, r6i loan tu mién, réi loan
chuyén héa va viém, vi du viém khép dang thip, viém cot séng dinh khép (dic biét viém
cot sdng dinh khép vay nén va bénh Bekhterev), bénh phdi tic nghén man tinh (chronic
obstructive pulmonary disease, viét tit 1a: COPD), da xo cung, lupus ban dé hé théng,
gut, hoi chung chuyén héa, viém gan nhiém m&, khang insulin, lac ndi mac tir cung va

dau do viém hodc dau man tinh, va u lympho.

Sang ché dé cap dén cac hop chét indazol dugc thé méi co cong thire chung (I)

ma trc ché kinaza 4 c6 lién quan dén thu thé interleukin-1 (IRAK4).
Tinh trang ky thuit ciia sang ché

IRAK4 (kinaza 4 ¢6 lién quan dén thu thé interleukin-1) ctia nguoi déng vai trd
chinh trong sy hoat héa hé mién dich. Do d6, kinaza nay 1a phan tir dich diéu tri quan
trong dé phat trién céc chét e ché viém. IRAK4 duoc biéu hién béi nhiéu té bao va 1am
trung gian dan truyeén tin hiéu cua cac thy thé gidng Toll (TLR), trir TLR3, va céc thu
thé cua ho interleukin (IL)-1p bao gdm IL-1R (thu thé), IL-18R, IL-33R va IL-36R
(Janeway and Medzhitov, Annu. Rev. Immunol., 2002; Dinarello, Annu. Rev.

Immunol., 2009; Flannery and Bowie, Biochemical Pharmacology, 2010).

Té bao chudt da bat hoat gen IRAK4 hodc té bao ngudi tir bénh nhén thiéu IRAK4
khong phan ing véi kich thich cua cac TLR (trir TLR3) va ho IL-1B (Suzuki, Suzuki, et
al., Nature, 2002; Davidson, Currie, et al., The Journal of Immunology, 2006; Ku, von
Bernuth, et al., JEM, 2007; Kim, Staschke, et al., JEM, 2007).

Su lién két cua cac phéi tir TLR hodc cac phdi tir ctia ho IL-1p véi thu thé twong
g dan dén su thu thap va lién két cia MyD88 [gen dép tmg so cip biét héa tiy (88)]
v6i thu thé. Két qua 14, MyD88 tuong tac v4i IRAK4, gay ra su tao thanh phtrc hoat
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dong ma twong tdc vGi va hoat héa cac kinaza IRAKI1 hodc IRAK2 (Kollewe,
Mackensen, et al., Journal of Biological Chemistry, 2004; Precious et al., J. Biol. Chem.,
2009). Két qua ciia viéc nay 13 hoat héa dudng truyén tin hidu NF (yéu t6 nhan)-«B va
dudng truyén tin hidu MAPK (protein kinaza dugc hoat héa bing mitogen) (Wang,
Deng, et al., Nature, 2001). Sw hoat héa ca dudng truyén tin hiéu NF-xB va duong truyén
tin hiéu MAPK dan dén c4c qua trinh két hop véi cac qué trinh mién dich khac nhau. Vi
du, tang biéu hién nhiéu phan tir tin hiéu viém va cic enzym khac nhau nhu céc xytokin,
cac chemokin va COX-2 (xyclooxygenaza-2), va ting d6 6n dinh mARN cta c4c gen
c6 lién quan dén viém, vi du COX-2, IL-6 (interleukin-6), IL-8 (Holtmann, Enninga, et
al., Journal of Biological Chemistry, 2001; Datta, Novotny, et al., The Journal of
Immunology, 2004). Hon nita, c4c quy trinh ndy c6 thé c¢6 lién quan dén sy tang sinh va
biét hda cua cac loai té bao cu thé, vi du bach cau don nhén, dai thuc bao, t& bao dudi
gai, t& bao T va té bao B (Wan, Chi, et al., Nat Immunol, 2006; McGettrick and J.
O'Neill, British Journal of Haematology, 2007).

Vai trd trung tAm ctiia IRAK4 trong bénh Iy hoc cta céc rdi loan viém khéc nhau
d3 dugc ching minh bang cach so sanh truc tiép gitta chuot kiéu hoang dai (WT) véi
dong vét bién dbi gen c6 dang IRAK4 bj bat hoat boi kinaza (IRAK4 KDKI). Céc dong
vat IRAK4 KDKI c¢6 hinh anh 14m sang cai thién trong mau dong vat bi bénh da xo
cliing, X0 vita dong mach, nhoi mau co tim va bénh Alzheimer (Rekhter, Staschke, et al.,
Biochemical va Biophysical Research Communication, 2008; Maekawa, Mizue, et al.,
Circulation, 2009; Staschke, Dong, et al., The Journal of Immunology, 2009; Kim,
Febbraio, et al., The Journal of Immunology, 2011; Cameron, Tse, et al., The Journal of
Neuroscience, 2012). Ngoai ra, da phat hién ra rang, viéc loai bo IRAK4 & md hinh dong
vét s& bao vé chdng lai bénh viém co tim do virut nho phan ung khang virut dugc cai
thién cling véi sy giam ddng thoi qué trinh viém hé thong (Valaperti, Nishii, et al.,
Circulation, 2013). Ciing da chiing t6 duoc rang su biéu hién IRAK4 tuong tng véi hoat
tinh bénh cta hoi ching Vogt-Koyanagi-Harada (Sun, Yang, et al., PLoS ONE, 2014).
Ngoai ra, mdi lién quan chit ch& ciia IRAK4 trong su san sinh IFNo (interferon-alpha)
qua trung gian phirc mién dich béi céc té bao dudi gai dang twong bao, quy trinh chinh
trong sinh bénh hoc lupus ban dé hé théng (SLE) di dugc chung t6 (Chiang et al., The
Journal of Immunology, 2010). Hon nita, dudng truyén tin hiéu nay c6 lién quan dén

bénh béo phi (Ahmad, R., P. Shihab, et al., Diabetology & Metabolic Syndrome, 2015).
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Ciing nhu vai trd chinh ctia IRAK4 trong mién dich bim sinh, cfing c6 d4u higu
cho thiy rdng IRAK4 anh huong dén su biét hoa cac té bao T Th17, céc thanh phén
mién dich thich tng. Khi khong c6 hoat tinh IRAK4 kinaza, it té bao T san sinh IL-17
(t& bao T Th17) dugc tap thanh hon so v6i chudt WT. Sy tic ché TRAK4 ¢6 kha ning
phong ngira va/hodc diéu trj xo vita dong mach, déi thdo dudng typ 1, viém kh6p dang
thap, viém cot sdng dinh khép (ddc biét 1a viém cot song dinh khép vay nén va bénh
Bekhterev), lupus ban do, bénh vay nén, bach bién, viém dong mach té bao khéng 15,
rbi loan viém rudt man tinh va céc rdi loan do virut, vi du HIV (virut suy giam mién
dich & ngudi), virut viém gan (Staschke, et al., The Journal of Immunology, 2009;
Marquez, et al., Ann Rheum Dis, 2014; Zambrano-Zaragoza, et al., International Journal
of Inflammation, 2014; Wang, et al., Experimental and Therapeutic Medicine, 2015;
Ciccia, et al., Rheumatology, 2015).

Do vai trd trung tAm ctua IRAK4 trong tang tin hiéu qua trung gian MyD88 cta
céc TLR (ngoai trir TLR3) va ho thu thé IL-1, viéc (rc ché IRAK4 ¢6 thé dugc st dung
dé phong ngira va/hodc didu tri cac réi loan dugce trung gian boi cac thy thé néu trén.
Cac TLR va ca cac thanh ph??m cta ho thu thé IL-1 ¢6 lién quan dén sinh bénh hoc cua
bénh viém khép dang thap, bénh vay nén, bénh viém khép, bénh nhuge co, bénh viém
mach, vi du bénh Behget, u hat v6i viém da mach va viém dong mach té bao khéng 15,
viém tuy, lupus ban dé h¢ théng, viém da co va viém da co, hoi chiing chuyén héa bao
2dm, vi dy, khang insulin, cao huyét 4p, réi loan chuyén héa lipoprotein huyét va bénh
béo phi, bénh dai thao dudng (typ 1 va typ 2), bénh than tiéu duong, viém xuong khép,
hdi chung Sjogren va nhiém tring huyét (Yang, Tuzun, et al., ] Immunol, 2005; Candia,
Marquez et al., The Journal of Rheumatology, 2007; Scanzello, Plaas, et al. Curr Opin
Rheumatol, 2008; Deng, Ma-Krupa, et al., Circ Res, 2009; Roger, Froidevaux, et al,
PNAS, 2009; Devaraj, Tobias, et al., Arterioscler Thromb Vasc Biol, 2011; Kim, Cho,
et al., Clin Rheumatol, 2010; Carrasco et al., Clinical va Experimental Rheumatology,
2011; Gambuzza, Licata, et al., Journal of Neuroimmunology, 2011; Fresno, Archives
Of Physiology and Biochemistry, 2011; Volin and Koch, J Interferon Cytokine Res,
2011; Akash, Shen, et al., Journal of Pharmaceutical Sciences, 2012; Goh and Midwood,
Rheumatology, 2012; Dasu, Ramirez, et al., Clinical Science, 2012; Ouziel, Gustot, et
al., Am J Patho, 2012; Ramirez and Dasu, Curr Diabetes Rev, 2012, Okiyama et al.,
Arthritis Rheum, 2012; Chen et al., Arthritis Research & Therapy, 2013; Holle,
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Windmoller, et al., Rheumatology (Oxford), 2013; Li, Wang, et al., Pharmacology &
Therapeutics, 2013; Sedimbi, Hagglof, et al., Cell Mol Life Sci, 2013; Caso, Costa, et
al., Mediators of Inflammation, 2014; Cordiglieri, Marolda, et al., J Autoimmun, 2014;
Jialal, Major, et al., J Diabetes Complications, 2014; Kaplan, Yazgan, et al., Scand J
Gastroenterol, 2014; Talabot-Aye, et al., Cytokine, 2014; Zong, Dorph, et al., Ann
Rheum Di, 2014; Ballak, Stienstra, et al., Cytokine, 2015; Timper, Seelig, et al., J
Diabetes Complications, 2015). Cac bénh vé da nhu bénh vay nén, viém da co dia, hoi
chimg Kindler, béng nuéc dang pemphigus, viém da tiép xtic dj tmg, rung téc thanh
dam, trimg c4 dau den va trimg c4 théng thuong c6 lién quan dén dudng truyén tin hiéu
TLR qua trung gian IRAK4 ciling nhu ho IL-1R (Schmidt, Mittnacht, et al., ] Dermatol
Sci, 1996; Hoffmann, J Investig Dermatol Symp Proc, 1999; Gilliet, Conrad, et al.,
Archives of Dermatology, 2004; Niebuhr, Langnickel, et al., di ung, 2008; Miller, Adv
Dermatol, 2008; Terhorst, Kalali, et al., Am J Clin Dermatol, 2010; Viguier, Guigue, et
al., Annals of Internal Medicine, 2010; Cevikbas, Steinhoff, J Invest Dermatol, 2012;
Minkis, Aksentijevich, et al., Archives of Dermatology, 2012; Dispenza, Wolpert, et al.,
J Invest Dermatol, 2012; Minkis, Aksentijevich, et al., Archives of Dermatology, 2012;
Gresnigt and van de Veerdonk, Seminars in Immunology, 2013; Selway, Kurczab, et
al., BMC Dermatology, 2013; Sedimbi, Hagglof, et al., Cell Mol Life Sci, 2013;
Wollina, Koch, et al. Indian Dermatol Online, 2013; Foster, Baliwag, et al., The Journal
of Immunology, 2014).

Céc rdi loan vé phdi nhu bénh xo héa phdi, bénh phdi tic nghén (COPD), hoi
chitng suy ho hap cép tién trién (ARDS), tén thwong phdi cép (ALI), bénh phdi md k&
(ILD), bénh sacoit va tang ap phdi ciing thé hién médi lién quan dén cic duong tin hiéu
qua trung gian TLR khac nhau. Sinh bénh hoc cua céac r6i loan vé phéi c6 thé bi anh
hudng cac qua trinh nhiém tring hodc khong nhiém trung (Ramirez Cruz, Maldonado
Bernal, et al., Rev Alerg Mex, 2004; Jeyaseelan, Chu, et al., Infection and Immunity,
2005; Seki, Tasaka, et al., Inflammation Research, 2010; Xiang, Fan, et al., Mediators
of Inflammation, 2010; Margaritopoulos, Antoniou, et al., Fibrogenesis & Tissue
Repair, 2010; Hilberath, Carlo, et al., The FASEB Journal, 2011; Nadigel, Prefontaine,
et al, Respiratory Research, 2011; Kovach and Standiford, International
Immunopharmacology, 2011; Bauer, Shapiro, et al., Mol Med, 2012; Deng, Yang, et al.,
PLoS One, 2013; Freeman, Martinez, et al., Respiratory Research, 2013; Dubaniewicz,
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A., Human Immunology, 2013). Cac TLR va céc thanh vién thudc ho IL-1R cling c6
lién quan dén sinh bénh hoc cua cac rbi loan viém khac nhu di tmg, bénh Behget, git,
lupus ban dd, bénh Still khoi phat & ngudi 16n, viém mang ngoai tim va bénh viém rudt
man tinh nhu viém loét dai trang va bénh Crohn, thai loai manh ghép va phan img ghép
chéng chy, va do d6 sy e ché IRAK4 & ddy 14 cach tiép can thich hop dé phong ngira
v/hodc diéu tri (Liu-Bryan, Scott, et al., Arthritis & Rheumatism, 2005; Piggott,
Eisenbarth, et al., J Clin Inves, 2005; Christensen, Shupe, et al., Immunity, 2006; Cario,
Inflammatory Bowel Diseases, 2010; Nickerson, Christensen, et al., The Journal of
Immunology, 2010; Rakoff-Nahoum, Hao, et al., Immunity, 2006; Heimesaat, Fischer,
et al., PLoS ONE, 2007; Heimesaat, Nogai, et al., Gut, 2010; Kobori, Yagi, et al., J
Gastroenterol, 2010; Schmidt, Raghavan, et al., Nat Immunol, 2010; Shi, Mucsi, et al.,
Immunological Reviews, 2010; Leventhal and Schroppel, Kidney Int, 2012; Chen, Lin,
et al., Arthritis Res Ther, 2013; Hao, Liu, et al., Curr Opin Gastroenterol, 2013; Kreisel
and Goldstein, Transplant International, 2013; Li, Wang, et al., Pharmacology &
Therapeutics, 2013; Walsh, Carthy, et al., Cytokine & Growth Factor Reviews, 2013;
Zhu, Jiang, et al., Autoimmunity, 2013; Yap and Lai, Nephrology, 2013; Vennegaard,
Dyring-Andersen, et al., Contact Dermatitis, 2014; D'Elia, Brucato, et al., Clin Exp
Rheumatol, 2015; Jain, Thongprayoon, et al., Am J Cardiol., 2015; Li, Zhang, et al.,
Oncol Rep., 2015).

Céc 16i loan phu khoa trung gian bdi TLR va ho IL-1R, nhu lac ndi mac trong co
tir cung, dau bung kinh, dau giao hgp va lac ndi mac tir cung, dic biét 1a dau c6 lién
quan dén lac ndi mac tir cung va céc triéu chirng lién quan dén lac no6i mac tir cung khac
nhu dau bung kinh, dau giao hop, tiéu budt va dau khi dai tién, c6 thé duoc tac dong tich
cuc nho viéc dung cac chit tc ché IRAK4 dé phong nglra va/hodc diéu tri (Akoum,
Lawson, et al.,, Human Reproduction, 2007; Allhorn, Boing, et al., Reproductive
Biology and Endocrinology, 2008; Lawson, Bourcier, et al., Journal of Reproductive
Immunology, 2008; Sikora, Mielczarek-Palacz, et al., American Journal of
Reproductive Immunology, 2012; Khan, Kitajima, et al., Journal of Obstetrics and
Gynaecology Research, 2013; Santulli, Borghese, et al., Human Reproduction, 2013).
Viéc sir dung cac chét Grc ché IRAK4 trong phong ngira vd/hogic diéu tri cling ¢6 thé ¢

tac dung tich cuc dén ching xo vita dong mach (Seneviratne, Sivagurunathan, et al.,
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Clinica Chimica Acta, 2012; Falck-Hansen, Kassiteridi, et al., International Journal of

Molecular Sciences, 2013; Sedimbi, Hagglof, et al., Cell Mol Life Sci, 2013).

Ngoai cac rbi loan da néu, cac qua trinh TLR trung gian boi IRAK4 da dugc md
ta trong sinh bénh hoc cua céac r6i loan vé& méit nhu thiéu mau véng mac, bénh viém giac
mac, bénh viém két mac di Gmg, bénh viém két gisc mac kho, thoai héa diém vang va
viém mang mach nho (Kaarniranta and Salminen, J Mol Med (Berl), 2009; Sun and
Pearlman, Investigative Ophthalmology & Visual Science, 2009; Redfern and
McDermott, Experimental Eye Research, 2010; Kezic, Taylor, et al., J Leukoc Biol,
2011; Chang, McCluskey, et al., Clinical & Experimental Ophthalmology, 2012; Guo,
Gao, et al., Immunol Cell Biol, 2012; Lee, Hattori, et al., Investigative Ophthalmology
& Visual Science, 2012; Qi, Zhao, et al., Investigative Ophthalmology & Visual
Science, 2014).

Su tc ché IRAK4 ciing 14 cach didu tri thich hop ddi véi cac rdi loan xo héa, vi
du xo gan, viém co tim, xo gan méat nguyén phat, xo nang (Zhao, Zhao, et al., Scand J
Gastroenterol, 2011; Benias, Gopal, et al., Clin Res Hepatol Gastroenterol, 2012; Yang,
L. and E. Seki, Front Physiol, 2012; Liu, Hu, et al., Biochim Biophys Acta., 2015).

Nho ¢6 vi thé chinh cia IRAK4 trong céc rdi loan qua trung gian TLR- va ho IL-
1R, ¢6 thé diéu tri cac rdi loan man tinh & gan, vi du viém gan nhiém m& va dic biét 13
bénh gan nhiém m& khong do rugu (non-alcoholic fatty liver disease - NAFLD) va/hodc
viém gan nhiém m& khong do ruou (non-alcoholic steatohepatitis - NASH), viém gan
nhiém m& do ruou (alcoholic steatohepatitis - ASH) theo cach phong ngira va/hoéc didu
tri béng chét e ché IRAK4 (Nozaki, Saibara, et al., Alcohol Clin Exp Res, 2004; Csak,
T., A. Velayudham, et al., Am J Physiol Gastrointest Liver Physiol, 2011; Miura,
Kodama, et al., Gastroenterology, 2010; Kamari, Shaish, et al., J Hepatol, 2011; Ye, Li,
et al., Gut, 2012; Roh, Seki, J Gastroenterol Hepatol, 2013; Ceccarelli, S., V. Nobili, et
al., World J Gastroenterol, 2014; Miura, Ohnishi, World J Gastroenterol, 2014;
Stojsavljevic, Palcic, et al., World J Gastroenterol, 2014).

Nho vai tro trung tim ctia IRAK4 trong cac qua trinh qua trung gian TLR, viéc
trc ché IRAK4 ciing dan dén kha nang diéu tri vd/hodic ngin nglra céc rdi loan tim mach
va than kinh, vi du thuong tén tai twdi mau co tim, nhdi mau co tim, cao huyét 4p

(Oyama, Blais, et al., Circulation, 2004; Timmers, Sluijter, et al., Circulation Research,
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2008; Fang and Hu, Med Sci Monit, 2011; Bijani, International Reviews of
Immunology, 2012; Bomfim, Dos Santos, et al., Clin Sci (Lond), 2012; Christia and
Frangogiannis, European Journal of Clinical Investigation, 2013; Thompson and Webb,
Clin Sci (Lond), 2013; Hernanz, Martinez-Revelles, et al., British Journal of
Pharmacology, 2015; Frangogiannis, Curr Opin Cardiol, 2015; Bomfim, Echem, et al.,
Life Sciences, 2015), va ca bénh Alzheimer, dot quy, chén thuong so ndo, X0 climg teo
co mdt bén (amyotrophic lateral sclerosis - ALS) va bénh Parkinson (Brough, Tyrrell,
et al., Trends in Pharmacological Sciences, 2011; Carty and Bowie, Biochemical
Pharmacology, 2011; Denes, Kitazawa, Cheng, et al., The Journal of Immunology,
2011; Lim, Kou, et al., The American Journal of Pathology, 2011; Béraud and Maguire-
Zeiss, Parkinsonism & Related Disorders, 2012; Denes, Wilkinson, et al., Disease
Models & Mechanisms, 2013; Noelker, Morel, et al., Sci. Rep., 2013; Wang, Wang, et
al., Stroke, 2013; Xiang, Chao, et al., Rev Neurosci, 2015; Lee, Lee, et al., J

Neuroinflammation, 2015).

Nh& méi lién quan ctia céc tin hidu qua trung gian TLR va céc tin hiéu qua trung
gian ho thu thé IL-1 thong qua IRAK4 trong trudng hop ngira va dau, bao goém dau do
viém va do bénh than kinh cAp tinh, man tinh, ¢6 thé cho ring viéc e ché IRAK4 c6 tac
dung diéu tri & cac bénh nay. Vi du vé dau bao gém ting cam dau, loan cam dau, dau
tién kinh nguyét, dau cé lién quan dén lac ndi mac tir cung, dau sau phau thuat, viém
bang quang k&, hdi ching dau ting viung phtc tap (CRPS - complex regional pain
syndrome), dau ddy than kinh sinh ba, viém tién 1iét tuyén, dau do thuong tén tiy séng,
dau do viém, dau thit lung, dau do ung thu, dau ¢6 lién quan dén hoa tri liéu, bénh than
kinh do diéu tri HIV, dau do béng va dau man tinh (Wolf, Livshits, et al., Brain,
Behavior, and Immunity, 2008; Kim, Lee, et al., Toll-like Receptors: Roles in Infection
and Neuropathology, 2009; del Rey, Apkarian, et al., Annals of the New York Academy
of Sciences, 2012; Guerrero, Cunha, et al., European Journal of Pharmacology, 2012;
Kwok, Hutchinson, et al., PLoS ONE, 2012; Nicotra, Loram, et al., Experimental
Neurology, 2012; Chopra and Cooper, J Neuroimmune Pharmacol, 2013; David,
Ratnayake, et al., Neurobiology of Disease, 2013; Han, Zhao, et al., Neuroscience, 2013;
Liu and Ji, Pflugers Arch., 2013; Stokes, Cheung, et al., Journal of Neuroinflammation,
2013; Zhao, Zhang, et al., Neuroscience, 2013; Liu, Zhang, et al., Cell Research, 2014;
Park, Stokes, et al., Cancer Chemother Pharmacol, 2014; Van der Watt, Wilkinson, et
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al., BMC Infect Dis, 2014; Won, K. A., M. J. Kim, et al., J Pain, 2014; Min, Ahmad, et
al., Photochem Photobiol., 2015; Schrepf, Bradley, et al., Brain Behav Immun, 2015;
Wong, L., J. D. Done, et al., Prostate, 2015).

Quan diém nay ciing 4p dung cho mét s6 rdi loan ung thu. Cu thé 12 u lympho, vi
du lympho té bao B 16n lan toa (ABC-DLBCL - activated B-cell diffuse large-cell B-
cell lymphoma), u lymphom té bao vo va bénh Waldenstrém, va ca bénh bach cu
lympho man tinh, u héc td, u tuy va carxinom té bao gan, ddc trung boi cac dot bién
trong MyD88 hoic cac thay ddi trong hoat tinh MyD88 ma c6 thé didu tri dugc bang
chét Gc ché IRAK4 (Ngo, Young, et al., Nature, 2011; Puente, Pinyol, et al., Nature,
2011; Ochi, Nguyen, et al., J Exp Med, 2012; Srivastava, Geng, et al., Cancer Research,
2012; Treon, Xu, et al., New England Journal of Medicine, 2012; Choi, Kim, et al.,
Human Pathology, 2013; (Liang, Chen, et al., Clinical Cancer Research, 2013). Ngoai
ra, MyD88 déng vai trd quan trong trong céc khdi u phu thudc ras, va nhu vy céc chét
trc ché IRAK4 ciing thich hop dé diéu tri cac khdi u nay (Kfoury, A., K. L. Corf, et al.,
Journal of the National Cancer Institute, 2013). Ciing ¢6 thé c6 hiéu qua diéu tri bénh
ung thu vu, carxinom buéng tring, carxinom dai truc trang, carxinom dau va cb, ung
thu phdi, ung thu tuyén tién liét thong qua viéc e ché IRAK4, vi cac bénh da néu c6
lién quan dén duong truyén tin hiéu nay (Szczepanski, Czystowska, et al., Cancer Res,
2009; Zhang, He, et al., Mol Biol Rep, 2009; Wang, Qian, et al., Br J Cancer Kim, 2010;
Jo, et al., World J Surg Oncol, 2012; Zhao, Zhang, et al.; Front Inmunol, 2014; Chen,
Zhao, et al., Int J Clin Exp Pathol, 2015).

Céc r6i loan viém nhu cac hoi chung dinh ki lién quan dén cryopyrin (CAPS -
cryopyrin-associated periodic syndromes) bao gdm ca hdi chimg tu viém do lanh mang
tinh gia dinh (FCAS - familial cold autoinflammatory syndrome), hdi chimg MWS
(Muckle-Wells syndrome), bénh viém da hé théng khoi phét & tré so sinh (NOMID -
neonatal-onset multisystem inflammatory disease) va hoi chiing than kinh, da va khép
man tinh & tré em (CONCA - chronic infantile, neurological, cutaneous, and articular);
s6t dia trung hai mang tinh gia dinh (FMF - familial mediterranean fever), hoi chirg
tang IgD (HIDS - hyper-IgD syndrome), hdi chung dinh ky lién quan dén thu thé yéu t6
hoai tir khéi u 1 (TRAPS - tumour necrosis factor receptor 1-associated periodic

syndrom), viém khép tu phat thiéu nién, bénh Still khoi phat & ngudi 16n, bénh
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Adamantiades-Behget, bénh viém khép dang thép, bénh viém xuong khéop, bénh viém
két gidc mac kho, hoi chimg PAPA (viém khép sinh mu, viém da mi hoai thu va trimg
c4), hoi chimg Schnitzler va hoi ching Sjdgren duge diéu tri bing cach phong bé dudng
tin hidu IL-1; do d6 & ddy, chat (rc ché IRAK4 ciing thich hop dé diéu trj cac bénh da
néu (Narayanan, Corrales, et al., Cornea, 2008; Brenner, Ruzicka, et al., British Journal
of Dermatology, 2009; Henderson and Goldbach-Mansky, Clinical Immunology, 2010;
Dinarello, European Journal of Immunology, 2011; Gul, Tugal-Tutkun, et al., Ann
Rheum Dis, 2012; Pettersson, Annals of MedicinePetterson, 2012; Ruperto, Brunner, et
al., New England Journal of Medicine, 2012; Nordstrém, Knight, et al., The Journal of
Rheumatology, 2012; Vijmasi, Chen, et al., Mol Vis, 2013; Yamada, Arakaki, et al.,
Opinion on Therapeutic Targets, 2013; de Koning, Clin Transl Allergy, 2014). Phéi tir
cua IL-33R, IL-33, dac biét co lién quan dén sinh bénh hoc cta bénh suy than cép, va
so d6 viéc trc ché IRAK4 dé phong ngira va/hodc didu tri 13 cach diéu tri thich hop
(Akcay, Nguyen, et al., Journal of the American Society of Nephrology, 2011). Cac
thanh phén ctia ho thu thé IL-1 ¢6 lién quan dén nhdi méau co tim, céc rdi loan khac nhau
& phdi nhu hen, COPD, viém phdi mé k& vo can, viém miii di tmg, xo héa phoi va hoi
chung suy hé hap cip (acute respiratory distress syndrome - ARDS), va do do tac dung
phong nglra va/hodc diéu tri c6 thé dugc mong doi dbi voi cac bénh d néu nho viée tc
ché IRAK4 (Kang, Homer, et al., The Journal of Immunology, 2007; Imaoka, Hoshino,
et al., European Respiratory Journal, 2008; Couillin, Vasseur, et al., The Journal of
Immunology, 2009; Abbate, Kontos, et al., The American Journal of Cardiology, 2010;
Lloyd, Current Opinion in Immunology, 2010; Pauwels, Bracke, et al., European
Respiratory Journal, 2011; Haenuki, Matsushita, et al., Journal of Allergy and Clinical
Immunology, 2012; Yin, Li, et al., Clinical & Experimental Immunology, 2012; Abbate,
Van Tassell, et al., The American Journal of Cardiology, 2013; Alexander-Brett, et al.,
The Journal of Clinical Investigation, 2013; Bunting, Shadie, et al., BioMed Research
International, 2013; Byers, Alexander-Brett, et al., The Journal of Clinical Investigation,
2013; Kawayama, Okamoto, et al., J Interferon Cytokine Res, 2013; Martinez-Gonzélez,
Roca, et al., American Journal of Respiratory Cell and Molecular Biology, 2013;
Nakanishi, Yamaguchi, et al., PLoS ONE, 2013; Qiu, Li, et al., Immunology, 2013; L1,
Guabiraba, et al., Journal of Allergy and Clinical Inmunology, 2014; Saluja, Ketelaar,
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et al., Molecular Immunology, 2014; Lugrin, Parapanov, et al., The Journal of

Immunology, 2015).

Giai phéap k§ thuat da biét boc 16 nhidu loai chit rc ché TRAK4 khac nhau (xem,
vi du, Annual Reports in Medicinal Chemistry (2014), 49, 117 — 133).

US8293923 va US20130274241 bdc 10 cac chét we ché IRAK4 ¢ clu tric
indazol dugc thé & vi trf s6 3. Khong c6 tai lidu nao mo ta vé cac indazol dugc thé & vi

tri sO 2.

WO02013106254 va WO2011153588 boc 16 cac din xuat indazol duge thé hai lan

&vitri2, 3.

WO02007091107 mo ta cac din xuét indazol duge thé & vi tri sb 2 d& didu tri bénh

loan dudng co Duchenne. Cac hop chat duge boc 16 khong c6 nhém thé 6-hydroxyalkyl.

W02015091426 md ta cac indazol, nhu hop chét vi du 64, duge thé & vi tri s6 2

bang chudi bén carboxamit.

Hop chét vi du 64

W02015104662 boc 16 cac hop chét indazol duge thé & vi tri s6 2 ¢6 cong thire

R aCa
), n
O
N R,

trong d6 Rz 1a nhom alkyl hodc xycloalkyl. Khong ¢6 md ta rd rang vé cac hop chit

chung sau:

indazol dugc thé & vi tri s6 2 ¢6 nhém metyl, 2-metoxyetyl va xyclopentyl & vi tri s6 2
(Vidu 1,4 va76). Vidy 117 ciing md ta din xuét indazol c6 phan tir thé hydroxyetyl &
vitri s6 1. Tuy nhién, khong dan xuét indazol ndo c¢6 phan tir thé 3-hydroxy-3-metylbutyl

& vi tri sO 1 hodc vi tri s0 2 dugc mo ta.
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Céc hop chét indazol ¢6 nhém alkyl duge thé hydroxyl & vi tri 56 2 nhin chung
dugc bao gdm trong cong thirc chung, nhung khéng dugc bdc 10 rd rang trong

W02015104662.

Cac hop chét indazol ¢6 nhém alkyl & vi tri s6 2 trong d6 nhém alkyl dugc thé
tiép bang nhém metylsulphonyl khong nim trong cong thirc chung va céc dinh nghia vé

c4c phan tir thé R, trong WO2015104662.

Ngoai cach thé trén indazol & vi tri 1 va 2 dugc md ta trén day, W02015104662
md ta cac hop chét indazol c6 phép thé & vi tri s6 6 trong d6 Ri duge xé4c dinh nhu sau:
alkyl, xyano, -NRaRy hodc cdc nhém tuy y duoc thé dugc chon tr xycloalkyl, aryl hodc
heteroxyclyl, trong d6 cac phan tir thé doc 1ap 1a alkyl, alkoxy, halogen, hydroxyl,
hydroxyalkyl, amino, aminoalkyl, nitro, xyano, haloalkyl, haloalkoxy, -OCOCH-O-
alkyl, -OP(O)(O-alkyl)2 hodc -CH>-OP(O)(O-alkyl).. Pbi véi cac hop chét imidazol
trong d6 R 1a nhom alkyl, ngay ndp don chinh thirc 1a ngay 7 thang 1 ndm 2015 (ngay
nop don quéc té cia WO02015104662). Cac don An DO 146/CHE/2014 va
3018/CHE/2014 ma don nay xin hudng quyén wu tién khong boc 16 hop chat indazol
bét ky ndo trong d6 Ry 1a nhém alkyl.

Do d6, cac hop chét indazol c6 cong thirc chung sau:

e ERs)
P, n
N R,

trong d6 Ry 12 nhém alkyl tiy y duoc thé duge mo ta lan dAu tién vao ngay 7
thang 1 nam 2015 va do d6 sau ngay uu tién ctia don hién tai.

Vi du vé cac phan tir thé ¢ vi tri s6 6 duge mo ta trong WO2015104662 ddi voi
R 1a xyclopropyl, xyclohexyl, xyano, 3-flophenyl va c4c phan tir thé di vong no. Cac
indazol ¢6 nhém alkyl dwgc thé hydroxyl & vi tri s6 6 khong duge mo ta 1 rang trong
tai licu WO2015104662.
Ban chét ky thuit ciia sang ché

Véan d& ma sang ché huéng dén 14 cung cap cac hop chat méi ma hoat dong dudi

dang chét trc ché kinaza-4 ¢6 lién quan dén thu thé interleukin-1 (IRAK4).
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Céc chét trc ché IRAK4 méi dic biét thich hop dé didu tri va ngin ngira céc rdi
loan tang sinh, roi loan chuyén héa va rbi loan viém dic trung bai hé mién dich phan
ung qua muc. Cac rdi loan cu thé c6 thé duoc ké ra & day 1a cac 161 loan viém da, céac
r6i loan tim mach, céc rdi loan vé phéi, cac r6i loan vé miét, cac r6i loan than kinh, céac

r6i loan dau va ung thu.
Ngoai ra, cac chét trc ché IRAK4 méi 1a dic biét thich hop dé diéu tri va ngan
ngua
e cac rdi loan ty min va rdi loan viém, ddc biét 12 viém khép dang thép, da xo clng,
lupus ban do hé théng, viém cot sdng dinh khép va gut,
e cac rdi loan chuyén hoa, dic biét 1a cac roi loan & gan nhu gan nhiém md, va

e céc roi loan phu khoa, dic biét 1a lac ndi mac tir cung va dau c6 lién quan dén lac
ndi mac tir cung va cac triéu ching cé lién quan dén lac ndi mac tir cung khac nhu

dau bung kinh, dau giao hop, tiéu budt va dau khi dai tién.

Sang ché dé xuét cac hop chat c6 cong thirc chung (1)

R
| X
— (@]
R* N
HN
- 1
HO <
N
RZ R3
D

trong do:

R!  la C-Ce-alkyl, trong d6 nhém C;-Ce-alkyl khong duge thé hodc duge thé mot

hodc nhiéu lan giong hodc khac nhau bang

halogen, hydroxyl, Cs-Cs-xycloalkyl khong dugc thé hodc dugc thé mot
14n hodc nhiéu 14n bang halogen, hodc nhém R®, R’SO2, R’SO hodc R*0O,

hodc nhém duoc chon tur:
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fi./"X\o H: w/2§\0 H va */\ECJ y

trong d6 * 1a vi tri gan két cia nhém véi phan con lai cua phén tir;

R2? va R3 ludn duge xé4c dinh giéng nhau va déu 13 hydro hozc Ci-Ce-alkyl;

R4

RS

R6

R8

la halogen, xyano, C1-Cs-alkyl khong duoc thé hodc dugc thé mot 14n hodc nhiéu
lan, giéng nhau hodc khic nhau hoac C3-Ce-xycloalkyl khong dugce thé hoac dugc
thé mot 14n hodc nhiéu 14n, giéng nhau hodc khac nhau, va cac phén tr thé dugc
chon tir nhém gdém halogen va hydroxyl;

la hydro, halogen hodc Ci1-Ce-alkyl khong duoc thé hodc duoc thé mot 1an hoic
nhiéu 1an bang halogen;

la di vong no mdt vong khong dugc thé hodc duogc thé mot hodc hai 14n bang
metyl, c6 4 dén 6 nguyén tir trong vong, ma chira nguyén tir khéc loai hodc nhom
khac loai tir nhém gdm O, S, SO va SO;

1a C1-Cs-alkyl, trong d6 nhém Ci-Cs-alkyl khong dugc thé hogc duge thé mot
hodc nhidu 1in giéng hodc khac nhau bang halogen, hydroxyl hodc Cs-Cs-
xycloalkyl,

hodc R 1a C3-Cs-xycloalkyl,

1a C1-Cg-alkyl, trong d6 nhém C;-Cs-alkyl khong duge thé hodc dwoc thé mot

hodc nhiéu 14n giéng hoidc khac nhau bang halogen;

va céc chit ddng phan khong dbi quang, chit dong phan dbi anh, mudi, solvat hosc

solvat cila muoi cua cac hgp chat nay.

Mo ta van tat cac hinh vé

Fig. 1: Kha ning e ché IL-23 trong cac té bao DC do bach cau don nhan ngudi tao ra

cua hop chét vi du 12. Dir liéu duoc thé hién dudi dang gié tri trung binh voi do léch

chuan.

Fig. 2: Kha ning Grc ché INF-a trong cac té bao DC tuong bao ngudi duge kich thich
boi (A) imiquimod (R837) hodc (B) CpG-A ciia hop chit vi du 12. Dit lidu dugc thé

hién dudi dang gi4 tri trung binh v6i d 1éch chuan.
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Fig. 3: Pidu tri viém do LPS gy ra bang hop chét vi du 11 dan dén lugng TNF-o. tiét ra

giam. Du liéu duoc thé hién dudi dang gia tri trung binh véi do 1éch chuén.

Fig. 4: Didu tri viém do I1-1p gay ra bing hop chét vi du 11 (trai) va 12 (phai) dan dén
luong TNF-a tiét ra giam theo cach phu thudc lidu. Dy liéu dugc thé hién dudi dang gia

tri trung binh véi d6 1éch chuan.

Fig. 5: Tac dung khang viém ctia hop chit vi du 11 trong mé hinh dong vét méic viém
khép dang thap (m6 hinh chuot cbng méc viém khép dang thap do t4 dugc gay ra). Uc
ché dang ké va theo cach phuy thudc lidu bénh viém khép dang thip do duoc dua trén
diém hoat dong ctia bénh. Dit liéu tuong ing véi gié tri trung binh + do 1éch chuén. Phép
phén tich phuong sai ANOVA mét nhén t6 véi sau d6 1a phan tich nhiéu so sanh véi
nhém ddi chimg CFA bé’mg kiém dinh Dunnett; *p < 0,05; **p < 0,01;***p < 0,001;
*xE%p < 0,0001.

Fig. 6: Tac dung khang viém cua hop chét vi du 12 trong md hinh déng vat mic viém
khép dang thdp (m6 hinh chudt nhit mic viém khép dang thip do khang thé colagen
gay ra). Uc ché dang ké va theo cach phu thugc lidu bénh viém khép dang thap do dugc
dua trén diém hoat dong ciia bénh. Dit lidu twong ing véi gid tri trung binh + d¢ 1éch
chudn. Y nghia théng ké gifta nhém ddi ching khang thé colagen (AK) va cdc nhém
didu tri duoc tinh todn bing phuong phap phan tich phwong sai ANOVA mot nhan t6
v6i sau d6 13 phan tich nhiéu so sanh (kiém dinh Dunnett) (*p < 0,05; **p < 0,01;***p
<0,001; ****p <0,0001).
MBo ta chi tiét sang ché

Trong trudng hop téng hop cac hop chét trung gian va vi du thyc hién sang ché
dwoc mé ta dudi day, mot hop chat bat ky duoc dua ra & dang mudi ctia bazo hodc axit
twong tmg thudng 12 mudi v6i thanh phan ty lugng chinh x4c thu duge theo quy trinh
didu ché va/hodc tinh ché tuong Ung chua biét. Trir khi dugce xac dinh mot cach chi tiét
hon, cac phén bd sung vao tén va cong thirc cAu tric, nhu “hydroclorua”, “trifloaxetat”,
“mudi natri” hodc “x HCI”, “x CF;COOH?”, “x Na*” khong nén dugc hiéu vé y nghia ty
lwong trong trudong hop cac mudi nhur vay, ma chi 1 ky hiéu mo ta v& cac thanh phan

tao muoi c6 mét trong do.
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Pidu nay 4p dung mot cach twong tmg néu céc hop chit trung gian tong hop hoic
vi du thuc hién sang ché hodc cac mubi cua chung thu duoc & dang solvat, vi du hydrat,
¢6 thanh phan ty lugng chwa biét (néu chiing ¢ dang x4c dinh) bang quy trinh diéu ché

va/hodc tinh ché dugc mo ta.

Céc hop chét theo sang ché 14 cac hop chét c6 cong thirc (T) va cac mudi, solvat
va solvat ctia cac mubi cua ching, cac hop chit ma dugc bao ham trong cdng thie (I)
va 6 cong thire duge dé cap dudi ddy va cac mudi, solvat va solvat clia mudi ciia ching
va céac hop chét duge bao ham trong cong thirc (I) va dugc dé cap dudi day duédi dang
cac phuong 4n va cac mudi, solvat va solvat clia cac mubi cia chiing, néu céc hop chét
dugc bao ham trong cong thire (I) va duoc dé cap dudi day khong phai 1a mudi, solvat

va solvat cia cac mudi.

Céc mubi duoc vu tién trong ngit canh cia sang ché 1a mudi chdp nhan duge vé
mit sinh Iy cia hop chét theo sang ché. Tuy nhién, sang ché cling bao gdm cac mudi ma
ban than ching khong thich hgp cho cac Gmg dung duge pham nhung c6 thé dugc sir
dung, vi du, dé tach hodc tinh ché hop chét theo sang ché.

Mudbi chip nhén dwgc v& mat sinh 1y ctia hop chét theo sang ché bao gdbm mudi
cOng axit clia axit vo co, axit cacboxylic va axit sulphonic, vi du mudi cta axit clohydric,
axit bromhydric hoéa, axit sulphuric, axit phosphoric, axit metansulphonic, axit
etansulphonic, axit toluensulphonic, axit benzensulphonic, axit naphtalendisulphonic,
axit axetic, axit trifloaxetic, axit propionic, axit lactic, axit tartaric, axit malic, axit xitric,

axit fumaric, axit maleic va axit benzoic.

Mubi chip nhan dugc vé mit sinh Iy ctia hop chét theo sdng ché ciing bao gdbm
cac mudi cua kiém théng thudng, theo cach vi du va t6t hon 12 mudi cua kim loai kiém
(vi du, cac mudi natri va kali), mudi cta kim loai kiém thd (vi du, céc mudi canxi va
magie) va mudi amoni dn xut tir amoniac hoic céc amin hitu co ¢4 tir 1 dén 16 nguyén
tr cacbon, theo cach vi du va t6t hon 13 etylamin, dietylamin, trietylamin,
etyldiisopropylamin, monoetanolamin, dietanolamin, trietanolamin, dixyclohexylamin,
dimetylaminoetanol, procain, dibenzylamin, N-metylmorpholin, arginin, lysin,

etylendiamin, va N-metylpiperidin.

Solvat trong ngit canh theo sang ché duge md ta 1a cdc dang cta hop chat theo

sang ché ma dang ndy tao phiic & trang théi ran hodc long bang cach phdi tri véi cac
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phan tt dung moi. Hydrat 12 dang dic biét cia solvat trong d6 sy phdi tri 1a phéi tri voi

nudc.

Hop chét theo sang ché c6 thé, tuy thude vao cAu trac cua chung, tdn tai & cac
dang ddng phén 1ap thé khéc nhau, tirc 12 & dang céc chit dong phan céu hinh hodc theo
céch khéc, néu thich hop, & dang chit déng phan cu dang (chit ddng phan ddi anh
va/hodc chit ddng phan khong déi quang, bao gdm cac cht ddng phan trong trudng hop
chit ddng phén atrop). Do d6, sang ché bao ham cac chat dong phan dbi anh va chét
ddng phan khong dbi quang, va hon hop twong tng ctia ching. Cac cAu tir dong nhat vé
mit ddng phan 14p thé c6 thé duoc tach ra khoi cac hdn hop cua cac chat dong phan doi
anh va/hodc cac chat ddng phan khong dbi quang theo cach di biét; cac quy trinh sac ky
duoc vu tién stt dung cho muc dich nay, déc biét 1a phuong phap sdc ky long hiéu nang
cao (High Performance Liquid Chromatography - HPLC) trén pha d6i xng va khong
d6i xtmg.

Trudng hop hop chét theo sang ché c6 thé xuét hién & dang hd bién, sang ché bao

gom tat ca cac dang ho bién.

Sang ché ciing bao gdm tét ca cac bién thé dong vi thich hop ciia hop chat theo
séng ché. Bién thé ddng vi ctia hgp chét theo sang ché dugc hiéu & day c6 nghia 1a hop
chét, trong d6 it nhat mdt nguyén tir bén trong hop chét theo séng ché da dugc chuyén
ddi cho nguyén tir khac c6 cling sb nguyén tir, nhung c6 khéi lugng nguyén tr khac so
vé6i khéi lugng nguyén tir ma thong thudng hodc chu yéu xut hién trong tw nhién. Vi
du v& cac chét ddng vi ma c6 thé két hgp duge vao hop chét theo sang ché 14 cac chit
ddng vi cuia hydro, cacbon, nito, oxy, phospho, luu huynh, flo, clo, brom va iot, nhw 2H
(do-té-ri), 3H (triti), 13C, 14C, 15N, 170, 180, 32P, 33P, 338, 348, 35S, 36S, 18F,
36C1, 82Br, 1231, 1241, 1291 va 1311. Céc bién thé ddng vi cu thé ctia hop chét theo sang
ché, nhu cu thé 12 cac bién thé ddng vi trong d6 mot hodc nhiéu chét dong vi phdng xa
da duoc két hop, cé thé c6 loi, vi du, trong viéc khao sat vé co ché tac dong hoac vé su
phan b thanh phan hoat tinh trong co thé; nho kha nang diéu ché va kha nang phat hién
twong dbi d&, cu thé 1a cac hop chét danh déu bang cac chat dong vi *H hodc *C rét thich
hop cho muc dich nay. Ngoai ra, vi€c Kkét hop cac chét d?)ng vi, vi du doteri, co thé dan

-dén cac loi ich diéu tri dic biét nhd d6 on dinh chuyén héa cao hon ctia hop chét, vi du

kéo dai thoi gian ban hiy trong co thé hodc giam liéu hoat tinh can thiét; do d6 trong
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mdt sd trudng hop, nhitng thay dbi nhu vay cia hgp chit theo sang ché ciing c6 thé cau
thanh phuong 4n wu tién cia sang ché. C4c bién thé ddng vi cia hop chét theo sang ché
6 thé duoc didu ché theo cac quy trinh d4 biét dbi véi ngudi c6 k§ nang trong linh vuc,
vi du theo cac phuong phap dugc md ta tiép dudi day va cac phuong thirc duge mo ta
trong phan vi du diéu ché, bing cach st dung cac thay d6i ddng vi tuong tmg clia cac

chit phan tmg riéng biét va/hodc cac hop chat khoi dau riéng biét.

Sang ché con dé cap dén tit ca cac dang tinh thé va dang da hinh c6 thé ¢6 cla
hop chét theo sang ché, trong d6 dang da hinh ¢ thé 1a dang da hinh don hogc hdn hop

ctia nhidu dang da hinh trong moi pham vi ndng do.

Trong ngft canh ciia sang ché, trir khi dugc chi dinh theo cach khéc, cac phén tir

thé c6 y nghia nhu sau:

Alkyl trong ngi canh cua sang ché 1a nhém alkyl mach thang hozc mach nhanh
c¢6 sb nguyén tir cacbon x4c dinh cu thé. Vi du bao gdbm metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, 1-metylpropyl, 2-metylpropyl, tert-butyl, n-pentyl, 1-etylpropyl, 1-
metylbutyl, 2-metylbutyl, 3-metylbutyl, 2,2-dimetylpropyl, n-hexyl, 1-metylpentyl, 2-
metylpentyl, 3-metylpentyl, 4-metylpentyl, 1-etylbutyl va 2-etylbutyl. Uu tién metyl,
etyl, n-propyl, n-butyl, 2-metylbutyl, 3-metylbutyl va 2,2-dimetylpropyl.

Xycloalkyl trong ngft canh cta sang ché 13 nhém alkyl no mot vong c6 s6 nguyén
ttr cacbon cu thé trong mdi trudng hop. Cac vi du dugc vu tién bao gdm xyclopropyl,

xyclobutyl, xyclopentyl va xyclohexyl.

Alkoxy trong ngit canh cia sang ché 1a nhém alkoxy mach thang hodc mach
nhanh ¢6 s nguyén tir cacbon xé4c dinh cu thé. Tét hon 1a ¢6 1 dén 6 nguyén tir cacbon.
Vi du bao gdm metoxy, etoxy, n-propoxy, isopropoxy, l-metylpropoxy, n-butoxy,
isobutoxy, tert-butoxy, n-pentoxy, isopentoxy, l-etylpropoxy, 1-metylbutoxy, 2-
metylbutoxy, 3-metylbutoxy va n-hexoxy. Pac biét vu tién nhém alkoxy mach thang
hoac mach nhanh cé 1 dén 4 nguyén tir cacbon. Céc vi du c6 thé dugc ké dén & dang uu

tién 12 metoxy, etoxy, n-propoxy, 1-metylpropoxy, n-butoxy va isobutoxy.
Halogen trong ngft canh ctia sang ché flo, clo va brom. Tét hon 14 flo.

Hydroxyl trong ngit canh cia sang ché 1a OH.
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Di vong no mot vong 1a di vong no mot vong c6 4 dén 6 nguyén tir trong vong va
chira mot nguyén tir khac loai hodc mot nhdm khéc loai tir nhém gém 0, S, SO va SO..
Ul tién di vong c6 mot nguyén tir khac loai hodc mdt nhom khdac loai tir nhom gém 0,
SO va SO,. Vi du bao gdm: oxetan, tetrahydrofuran, tetrahydro-2H-pyran-4-yl, 1,1-
dioxidotetrahydro-2H-thiopyran-3-yl, 1,1-dioxidotetrahydro-2H-thiopyran-2-yl, 1,1-
dioxidotetrahydro-2H-thiopyran-4-yl, 1,1-dioxidotetrahydrothiophen-3-yl, 1,1-
dioxidotetrahydrothiophen-2-yl, 1,1-dioxidothietan-2-yl hodc 1,1-dioxidothietan-3-yl.
O day dic biét yu tién oxetan va tetrahydrofuran. R4t dic biét vu tién oxetan-3-yl.

Ky hiéu * & lién két chi vi trf lién két trong phan ti.

Khi cac nhém trong hop chét theo sang ché dugc thé, cic nhom nay c6 thé duoc
thé mot hodc nhiéu 1an, trir khi duoc chi dinh khac. Trong ngit canh ctia sang ché, tit ca
cac nhém ma xuét hién nhiéu hon mét 14n duoc x4c dinh mot cach doc 14p véi nhau.

Viéc thé boi mét, hai hodc ba phan tir thé gidng nhau hodc khéc nhau 1a dugc wu tién.

Mot phuong 4n wu tién cia R! 1a nhém C»-Cs-alkyl dugc thé bang 1, 2 hodc 3
nguyén ti flo. Pic biét vu tién 2,2,2-trifloetyl, 3,3,3-triflopropyl va 4,4,4-triflobutyl.
R4t dic biét vu tién nhom 4,4,4-triflobutyl.

Mot phuong 4n uu tién khac ctia R! 1a nhém C,-Cs-alkyl duge thé bang mot hozic
hai nhém hydroxyl hodc mot nhém C;-Cs-alkoxy hodc Ci-Cs-alkoxy duge thé ba lan
bang flo. Dic biét wu tién nhém C,-Cs-alkyl dugc thé bing hydroxyl hogc C1-Cs-alkoxy
hodc triflometoxy hoac 2,2,2-trifloetoxy. R4t dic biét vu tién 3-hydroxy-3-metylbutyl,
3-metoxypropyl, 3-hydroxypropyl, 3-triflometoxypropyl, 2-metoxyetyl hodc 2-
hydroxyetyl. Dac biét vu tién nhom 3-hydroxy-3-metylbutyl.

Tét hon nita néu R! 12 nhém C-Cs-alkyl dugc thé bang nhém Ci-Ce-alkyl-SO2.
Dic biét vu tién nhom C,-Cs-alkyl dugce thé metyl-SO,. Pic biét uu tién néu R! 13 2-
(metylsulphonyl)etyl hodc 3-(metylsulphonyl)propyl. Trong nhém sau nay, dédc bi€t uu
tién 2-(metylsulphonyl)etyl.

Cing t6t hon néu R' 1a nhém C;-Cs-alkyl dwoc thé bang oxetanyl,
tetrahydrofuranyl, tetrahydro-2H-pyran-4-yl, 1,1-dioxidotetrahydro-2H-thiopyran-3-yl,
1,1-dioxidotetrahydro-2H-thiopyran-2-yl,  1,1-dioxidotetrahydro-2H-thiopyran-4-yl,
1,1-dioxidotetrahydrothiophen-3-yl, 1,1-dioxidotetrahydrothiophen-2-yl, 1,1-
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dioxidothietan-2-yl hodc 1,1-dioxidothietan-3-yl. Bédc biét wu tién nhém Ci-Cs-alkyl

duoc thé bang nhom oxetan. Dic biét vu tién néu R! 12 nhém oxetan-3-ylmetyl.

Péi voi R? va R, ma ludn duge xac dinh gidng nhau, wu tién hydro hodc metyl.

Dic biét vu tién metyl.

Trong trudng hop R, wu tién nhém C;-Cs-alkyl khéng duge thé hodc duoc thé
mot 14n hodc nhiéu lan béng halogen hodac nhéom Ci-Cs-alkyl duoc thé bé‘mg mot nhoém
hydroxyl hodc nhéom C;-Cs-alkyl dugc thé bang mot nhém hydroxyl va ba nguyén tir
flo.

Pdi v6i R, dic biét wu tién cac nhém sau: metyl, etyl, triflo-C;-Cs-alkyl, diflo-
C;-Cs-alkyl, hydroxymetyl, 1-hydroxyetyl, 2-hydroxypropan-2-yl va 2,2,2-triflo-1-
hydroxyetyl. Ddi v6i R, dic biét uu tién cac nhom metyl, triflometyl va diflometyl. 0
day déc biét vu tién nhom triflometyl.

Mot phuong 4n wu tién cia R® 14 hydro, flo, clo hodc C;-Cs-alkyl. Tét hon néu,

RS 12 hydro, flo hoic metyl. Tt nhit néu, R® 12 hydro hogc flo.

Cfing dic biét vu tién céc hop chét trong d6 R* 1a metyl hodc triflometyl va R® 14
flo. R4t dic biét vu tién cac hop chét trong d6 R* 1a metyl va R® 1a flo, trong d6 R> & vi

tri ortho so véi R*.

Péi voi RS, cac phuong 4n uwu tién bao gdm oxetanyl, tetrahydrofuranyl,
tetrahydro-2H-pyran-4-yl, 1,1-dioxidotetrahydro-2H-thiopyran-3-yl, 1,1-
dioxidotetrahydro-2H-thiopyran-2-yl, 1,1-dioxidotetrahydro-2H-thiopyran-4-yl, 1,1-
dioxidotetrahydrothiophen-3-yl, 1,1-dioxidotetrahydrothiophen-2-yl, 1,1-
dioxidothietan-2-yl hodc 1,1-dioxidothietan-3-yl. O day dic biét uu tién oxetanyl. Rét
dic biét uu tién oxetan-3-yl.

R7 duoc két ndi riéng v6i cadc nhom chic —SO2- va —SO-, tire 1a nhém -SO»- hodc
SO duge thé R7. V& viée nay, tot hon néu R7 12 Ci-Cs-alkyl, trong d6 nhém Ci-Ca-alkyl
khong dugc thé hodc dugc thé mot 1an bang hydroxyl hodc béang xyclopropyl hodc duge
thé bing ba nguyén tir flo. Ciing tét hon néu R’ 1a nhém xyclopropyl. Dic biét tot hon
néu R7 1a metyl, etyl hodc hydroxyetyl. Rat ddc biét vu tién metyl d6i voi R

Diéu nay c6 nghia 13, trong trudng hgp nhém Ci-Ce-alkyl duoc thé bang R7S0,-
hogc R7SO-, trong ngit canh cia R, wu tién C1-Cs-alkyl duge thé bang C1-Ce-alkyl-SO»
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hodc Ci-Ce-alkyl-SO. Pbi v6i R!, & day dic biét uu tién metylsulphonyletyl va

metylsulphonylpropyl. O déy rat dic biét uu tién metylsulphonyletyl.

Déi v6i RS, wu tién nhém Ci-Cs-alkyl khong duoc thé hodc nhém Ci-Cs-alkyl

dugc thé ba 14n bang flo. Pac biét uu tién metyl, etyl, triflometyl hodc 2,2,2-trifloetyl.

RAt d3c biét vu tién metyl, triflometyl hoic 2,2,2-trifloetyl.

U tién cac hop chét c6 cong thirc (I) trong d6

la Ci-Ce-alkyl, trong d6 nhom Ci-Cs-alkyl khong dugce thé hodc dugc thé mot
hoic nhidu 14n giéng hodc khac nhau bang flo, hydroxyl hodic nhém R, R7SO,
R’SO hoic R30;

R2vaR3  ludn duge xé4c dinh gidng nhau va déu 14 hydro hogc C1-Cs-alkyl;

R4

RS
R6

R7

RS

12 halogen, xyano hodc C;-Cs-alkyl, trong d6 nhém Ci-Cs-alkyl khong duoc thé
hodc dugc thé mot hodc nhiéu 1an giéng hodc khac nhau bang halogen hodc
hydroxyl;

1a hydro, flo, clo hodc Ci-Cs-alkyl;

la oxetanyl hodc tetrahydrofuranyl;

1a C;-Cs-alkyl, trong d6 nhom Ci-Cy-alkyl khong duoc thé hodc dugc thé mot 14n
bang hydroxyl hodc bing xyclopropyl hodc dugc thé bang ba nguyén tir flo;

1a C1-Cs-alkyl khong dugce thé hodc Ci-Cs-alkyl dugc thé ba 1an bang flo;

va céc chédt ddng phan khong dbi quang, chat dong phan d6i anh, mudi, solvat hoic

solvat cia muoi ctia cac hgp chat nay.

RI

Ciing vu tién cac hop chéit c6 cong thie (I) trong d6

1a C2-Cs-alkyl, trong d6 C2-Cs-alkyl khong duge thé, hoac
Cy-Cs-alkyl dugce thé mot 14n, hai 14n hodc ba 14n bang flo hosc
Ca-Cg-alkyl duge thé mot 1an bang hydroxyl, R®, R7SO,, hodc R3O,

hodc trong d6 R! 13 C1-Cs-alkyl dwgc thé oxetanyl;

R?vaR? ludn duge xac dinh gidng nhau va déu 14 hydro hogc metyl;
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R*  lanhém Ci-Cs-alkyl khong dwoc thé hodc duge thé mot 14n hodc nhiéu 14n bang
halogen hodc nhom C;-Cs-alkyl dugc thé bang mot nhém hydroxyl hodc nhém
C1-Cs-alkyl duoc thé bang mot nhém hydroxyl va ba nguyén ti flo;

R’  lahydro, flo hodc Ci-Cs-alkyl;
R’ la C1-Cs-alkyl;

R3 14 C1-Cs-alkyl, trong d6 nhom C;-Cs-alkyl khong duoc thé hodc dugc thé mot,

hai hoic ba 1an bang flo;

va cac chét ddng phan khong dbi quang, chit ddng phan ddi anh, mudi, solvat hodc

solvat ctia mudi ciia céc hop chat nay.
Ciing diic biét uu tién cac hop chit c6 cong thirc chung (I) trong d6

R! 13 nhém Cp-Cs-alkyl duoc thé bang hydroxyl hodc Ci-Cs-alkoxy hodc

triflometoxy hodc 2,2,2-trifloetoxy hodc triflometyl hodc
1a nhém Cp-Cs-alkyl duoc thé metyl-SO2 hoidc
1a nhém Ci-Cz-alkyl duoc thé oxetan-3-yl;
R2vaR3 lubn duge x4c dinh gibng nhau va déu 13 hydro hoic metyl;

R* 1a metyl, etyl, triflo-Ci-Cs-alkyl, diflo-Ci-Cs-alkyl, hydroxymetyl, 1-
hydroxyetyl, 2-hydroxypropan-2-yl va 2,2,2-triflo-1-hydroxyetyl va

R’  lahydro, flo hodc metyl;

va cac chit ddng phan khong dbi quang, chit dong phan d6i anh, mudi, solvat hodc

solvat ciia mudi cua cac hop chét nay.
R4t dic biét wu tién cac hop chét trong d6:

R! 13 4,4,4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-metoxypropyl,
3-hydroxypropyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-2,2-dimetylpropyl, 3-
triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 2-(metylsulphonyl)etyl hodc
3-(metylsulphonyl)propyl;

R?2vaR? déu 12 metyl hoidc hydro va

R*  ladiflometyl, triflometyl hodc metyl va
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R’  lahydro hoic flo;

va céc chét ddng phan khong dbi quang, chit déng phan d6i anh, mudi, solvat hoic

solvat ciia mudi ciia cac hop chat nay.
Ciing rat dic biét vu tién cac hop chét trong d6
R! 12 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-hydroxy-2-metylpropyl,

3-hydroxy-2,2-dimetylpropyl, 3-(metylsulphonyl)propyl hoéc 2-
(metylsulphonyl)etyl;

R2 va R3 déu 1 metyl;
R*  ladiflometyl hodc triflometyl; va
R®>  lahydro;

va céc chit ddng phan khong dbi quang, cht déng phéan dbi anh, mubi, solvat hoic

solvat ciia mudi ciia cac hop chat ndy.
Ciing dic biét uu tién cac hop chét trong d6
R!  1a3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-hydroxy-2-metylpropyl,

3-hydroxy-2,2-dimetylpropyl, 3-(metylsulphonyl)propyl hoéc 2-
(metylsulphonyl)etyl;

RZvaR®  déula metyl;
R*  lametyl va
R5  laflo, trong @6 R3 & vi tri ortho so v&i RY;

va céc chét ddng phan khong ddi quang, chit déng phan d6i anh, mubi, solvat hoic

solvat ciia muoi ciia cac hgp chat nay.
Dic biét, sang ché d€ xuat cac hop chat sau:

1) N-[6-(2-Hydroxypropan-2-yl)-2-(2-metoxyetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

2)  N-[6-(Hydroxymetyl)-2-(2-metoxyetyl)-2H-indazol-5-y1]-6-(triflometyl)pyridin-

2-carboxamit
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3)  N-[6-(2-Hydroxypropan-2-yl)-2-(3-metoxypropyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

4)  N-[6-(Hydroxymetyl)-2-(3-metoxypropyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

5)  N-[2-(2-Hydroxyetyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

6) N-[6-(2-Hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

7)  N-[2-(2-Hydroxyetyl)-6-(hydroxymetyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-
2-carboxamit

8)  N-[6-(2-Hydroxypropan-2-yl)-2-(oxetan-3-ylmetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

9)  N-[6-(Hydroxymetyl)-2-(oxetan-3-ylmetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

10) N-{6-(2-Hydroxypropan-2-yl)-2-[3-(metylsulphonyl)propyl]-2H-indazol-5-yl} -
6-(triflometyl)pyridin-2-carboxamit

11) N-[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

12) N-{6-(2-Hydroxypropan-2-yl)-2-[2-(metylsulphonyl)etyl]-2H-indazol-5-yl }-6-
(triflometyl)pyridin-2-carboxamit

13) 6-(Diflometyl)-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-
indazol-5-yl]pyridin-2-carboxamit

14) 6-(Diflometyl)-N-{6-(2-hydroxypropan-2-yl)-2-[2-(metylsulphonyl)etyl]-2H-
indazol-5-yl} pyridin-2-carboxamit

15) 6-(Diflometyl)-N-[6-(2-hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-indazol-5-
yl]pyridin-2-carboxamit

16) N-[6-(2-Hydroxypropan-2-yl)-2-(4,4,4-triflobutyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
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17) N-{6-(2-Hydroxypropan-2-yl)-2-[3-(triflometoxy)propyl]-2H-indazol-5-yl} -6-
(triflometyl)pyridin-2-carboxamit

18) N-{6-(2-Hydroxypropan-2-yl)-2-[3-(2,2,2-trifloetoxy)propyl]-2H-indazol-5-yl}-
6-(triflometyl)pyridin-2-carboxamit

19) 5-flo-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-
yl]-6-metylpyridin-2-carboxamit

20) N-[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-
metylpyridin-2-carboxamit

21) 6-(2-Hydroxypropan-2-yl)-N-[6-(2-hydroxypropan-2-yl)-2-(4,4,4-triflobutyl)-
2H-indazol-5-yl]pyridin-2-carboxamit

22) N-{2-[2-(1-Hydroxyxyclopropyl)etyl]-6-(2-hydroxypropan-2-yl)-2H-indazol-5-
yl}-6-(triflometyl)pyridin-2-carboxamit.

Séng ché ciing dé xut quy trinh didu ché cac hop chét c6 cong thirc chung (IIT)
tir cac hop chét c6 cong thirc chung (II)

trong do

R!' 14 4,4 4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-metoxypropyl, 3-hydroxypropyl,
3-hydroxy-2-metylpropyl, 3-hydroxy-2,2-dimetylpropyl, 3-triflometoxypropyl,
2-metoxyetyl, 2-hydroxyetyl, 2-(metylsulphonyl)etyl, 3-(metylsulphonyl)propyl
hodc 2-(1-hydroxyxyclopropyl)etyl;

R*  ladiflometyl, triflometyl hodc metyl; va
R’  lahydro hoic flo;

bang phan tng ctia hop chat (IT) véi céc alkyl halogenua dugc thé thich hop hoic céc

alkyl 4-metylbenzensulphonat v6i sy c6 mét cia kali cacbonat.
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Séang ché ciing d& xuét cac hop chét c6 cong thic chung (I1I)

trong do

R!  1a4,4,4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-metoxypropyl, 3-hydroxypropyl,
3-hydroxybutyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-2,2-dimetylpropyl, 3-
triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 2-(metylsulphonyl)etyl, 3-
(metylsulphonyl)propyl hoéc 2-(1-hydroxyxyclopropyl)etyl;

R*  ladiflometyl, triflometyl hodc metyl; va
R®>  lahydro hoéc flo;

va céc chat ddng phan khong dbi quang, chat dong phan d6i anh, mudi, solvat hodc

solvat ctia mudi ciia cac hop chat nay.
Dic biét wu tién cac hop chat ¢ cong thirc chung (III) sau day:

metyl 5-{[(5-flo-6-metylpyridin-2-yl)cacbonyl]amino}-2-(3-hydroxy-3-metylbutyl)-

2H-indazol-6-carboxylat va

metyl 2-(3-hydroxy-3-metylbutyl)-5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)-
2H-indazol-6-carboxylat.

Céc hop chat c6 cong thire chung (IIT) thich hop dé didu ché mot phan trong sb

cac hop chét ¢ cong thirc chung (1).

Hon nita, cac hop chat c6 cong thirc chung (I1T) 12 chét wc ché kinaza-4 c6 lién

quan dén thu thé interleukin-1 (IRAK4).

Sang ché cling d& xuit quy trinh diéu ché c4c hop chét c¢6 cong thirc chung (1)

theo sang ché tir cac hop chét c6 cong thirc (I11)
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trong do

R! 14 4,4,4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-metoxypropyl,
3-hydroxypropyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-2,2-dimetylpropyl, 3-
triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 3-(metylsulphonyl)propyl 2-
(1-hydroxyxyclopropyl)etyl;

R2vaR3 14 metyl;

R*  ladiflometyl, triflometyl hodc metyl; va

R’  lahydro hoic flo;

bang phan tmg Grignard véi metylmagie bromua.

Céc hop chét theo sang ché hoat dong dudi dang chét wrc ché IRAK4 kinaza va
¢6 phd hoat tinh duoc Iy hiru dung khong thé doan trude duge.

Do d6, ngoai doi twong néu trén, ban mo ta con boc 19 viée st dung cac hop chat

theo sang ché dé diéu tri va/hodc phong nglra bénh & ngudi va dong vét.

Viéc diéu tri va/hoic phong ngira céc 1di loan phu khoa, cac r6i loan viém da, cac
rdi loan tim mach, céc rdi loan vé phéi, cac rdi loan vé& miét, rdi loan ty mién, cac roi
loan dau, cac rdi loan chuyén hoa, bénh gut, cac roi loan vé gan, hoi chiing chuyén hoa,
chimg khang insulin va cac bénh ung thu bang cac chét rc ché IRAK4 theo sang ché 1a

dac biét dugc uu tién.

Céc hop chét theo sang ché thich hop dé phong ngira va/hoic diéu tri cac r6i loan
va tinh trang lién quan dén bénh khac nhau, dic biét 12 cac r6i loan qua trung gian TLR
(ngoai trir TLR3) va/hodc ho thu thé IL-1 v/hodc cac rbi loan ma bénh hoc cua chiing
truc tiép qua trung gian IRAK4. Céc r6i loan lién quan dén IRAK4 bao gdm da xo cing,

x0 vita dong mach, nhoi mau co tim, bénh Alzheimer, viém co tim do virut, bénh gut,
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hoi ching Vogt-Koyanagi-Harada, lupus ban do, bénh vay nén, viém cot séng dinh khép
va bénh viém khop.

Céc hop chit theo sang ché ciing c6 thé duoc str dung dé phong ngira vi/hoic
didu tri cac rbi loan qua trung gian MyD88 va TLR (ngoai trirt TLR3). Céc rdi loan nay
bao gdm da xo clng, viém khép dang thép, viém cot song dinh khép (ddc biét 1a viem
cot sbng dinh khép vay nén va bénh Bekhterev), hoi ching chuyén héa bao gdbm chiing
khéang insulin, bénh dai thdo duodng, viém xuong khop, hoi chimg Sjogren, viém dong
mach té bao khdng 1, nhiém tring huyét, viém da co va viém da co, céc 16i loan vé da
nhu bénh vay nén, viém da co dia, rung toc thanh ddm, trimg ca dau den va tring cé
thong thuong, cac 161 loan vé phéi nhu xo0 hoa phéi, bénh phéi tac nghén man tinh
(COPD), hdi ching suy hd hip cip (ARDS), thuong tén phéi cip (ALI), bénh phdi md
k& (ILD), bénh sacoit va tang ap phoi.

Nho co ché hoat dong cua cac hop chét theo sang ché, cac hop chét nay thich hop
dé phong ngira va/hodc diéu tri cac rdi loan qua trung gian TLR, bénh Behget, bénh gut,
lac ndi mac tir cung va dau c6 lién quan dén lac ndi mac tir cung va cac tridu chimg cé
lién quan dén lac ndi mac tir cung khac nhu dau bung kinh, dau giao hop, tiéu budt va
dau khi dai tién. Ngoai ra, cac hop chét theo sang ché thich hgp dé phong ngira va/hodc
didu tri trong trudng hop thai loai manh ghép, lupus ban do, bénh Still khéi phat & nguoi

16n va bénh viém rudt man tinh nhu viém loét dai trang va bénh Crohn.

Ngoai cc rdi loan di liét ké, viéc st dung hop chét theo sang ché ciing thich hop
dé diéu tri va/hoic phong ngira c4c rdi loan sau: céc rdi loan vé mét nhu viém giac mac,
bénh viém két mac di img, bénh viém két gidc mac kho, thoai hoa diém vang va viém
mang mach nho; cac rdi loan tim mach nhu bénh xo cimg dong mach, ton thuong tai
tudi méau co tim, nhdi mau co tim, cao huyét ap va céac r6i loan vé than kinh nhu bénh
Alzheimer, dot quy va bénh Parkinson.

Co ché hoat dong cua cac hop chét theo sang ché cling gitip phong ngira va/hodc
didu trj céc rbi loan vé gan qua trung gian TLR va ho thu thé IL-1, dic biét 1a NAFLD,
NASH, ASH, xo gan va chai gan.

Viéc phong ngira vivhoic diéu tri chimg ngta va dau, dic biét 1a dau cép tinh,
dau man tinh, dau do viém va dau than kinh, ciing dat dugc nhd cac hgp chét theo sang

che.
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Nho co ché hoat dong ctia cac hop chat theo sang ché, cac hop chét nay thich hop
d& phong ngira va/hodc diéu tri cac rdi loan ung thu nhu u lympho, bénh bach cu
lympho man tinh, u héc t6 va carxinom té bao gan, ung thu vii, ung thu tuyén tién liét

va cac khoi u phu thudc Ras.

Ngoai ra, hop chét theo sang ché ciing thich hop dé diéu tri va/hodc phong ngira
cac rdi loan qua trung gian ho thu thé IL-1. Cac rdi loan nay bao gdm hoi chimg dinh ki
lién quan dén cryopyrin (CAPS - cryopyrin-associated periodic syndromes) bao gdm ca
hoi chimg tu viém do lanh mang tinh gia dinh (FCAS - familial cold autoinflammatory
syndrome), hoi ching MWS (Muckle-Wells syndrome), bénh viém da hé¢ théng khoi
phat & tré so sinh (NOMID - neonatal-onset multisystem inflammatory disease) va hoi
ching than kinh, da va khép man tinh & tré em (CONCA - chronic infantile,
neurological, cutaneous, and articular) syndrome, s6t dia trung hai mang tinh gia dinh
(FMF - familial mediterranean fever), hoi chung tang IgD (HIDS - hyper-IgD
syndrome), hoi chimg dinh ky lién quan dén thu thé yéu t hoai tt khéi u 1 (TRAPS -
tumour necrosis factor receptor 1-associated periodic syndrome), viém khép tu phat
thiéu nién, bénh Still khéi phat & nguoi 16n, bénh Adamantiades-Behget, bénh viém
khép dang thip, bénh vay nén, bénh viém khép, bénh Bekhterev, bénh viém xuong
khép, bénh viém két gidc mac kho va hoi chitng Sjdgren, bénh da xo ctng, bénh lupus
ban do, rung téc thanh dam, bénh tiéu dudng typ 1, bénh tiéu dudng typ 2 va di chimg
ctia nhdi mau co tim. Cac rdi loan vé phéi nhu hen, COPD, viém phdi mo k& vo can va
ARDS, céc rdi loan phu khoa nhu lac ndi mac tir cung va dau lién quan dén lac ndi mac
tr cung va céc tri€u chung lién quan dén lac no6i mac tr cung khac nhu dau bung kinh,
dau giao hop, tiéu budt va dau khi dai tién, bénh viém rudt man tinh nhu bénh Crohn va
viém loét dai trang cd lién quan dén su mét diéu hoa ho thu thé IL-1 va thich hop véi
viée st dung céc hop chét theo sang ché dé didu trj va/hodc phong ngira.

Céc hop chét theo sang ché ciing ¢ thé dugc st dung dé diéu tri va/hodc ngin
ngira c4c roi loan thin kinh qua trung gian ho thu thé TL-1 nhu dot quy, bénh Alzheimer,
chin thuong so ndo, va cac r6i loan vé da nhu bénh vay nén, viém da co dia, trimg ca
dAu den, rung toc thanh dam va viém da tiép xtc di tmg.

Ngoai ra, cac hop chét theo sang ché thich hop dé diéu tri va/hodc phong ngira

céc rdi loan dau, dic biét 1a dau cép tinh, dau man tinh, dau do viém va dau than kinh.
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Céc rdi loan nay tét hon bao gdm ting cidm dau, loan cam dau, dau do bénh viém khép
(nhu viém xuong khép, viém khép dang thip va viém cot song dinh khép), dau tién kinh
nguyét, dau lién quan dén lac ndi mac tir cung, dau sau phau thuat, dau do viém bang
quang k&, hoi ching dau tirng vung phuc tap (CRPS), dau day than kinh sinh ba, dau do
viém tién liét tuyén, dau do thuong ton tiry séng, dau do viém, dau thit lung, dau do ung
thu, dau c6 lién quan dén héa tri, bénh than kinh do diéu trj HIV, dau do bong va dau

man tinh.

Béan md ta ciing boc 10 phwong phéap diéu tri vi/hodc phong nglra cac rdi loan,
ddc biét 1a cac rbi loan dé cap & trén, bang cach sir dung lwong hitu hiéu cta it nhéat mot

trong sb cac hop chét theo sang ché.

Trong nglt canh cua sang ché, thuat ngit “viéc diéu tri" hoac "diéu tri" bao gém
viéc tc ché, 1am cham, kim ham, 1am thuyén giam, lam suy giam, han ché, lam giam,
kiém ché, ddy 10i hodc chita lanh bénh, tinh trang bénh 1y, rdi loan, ton thuong hoic van
dé vé stc khoe, hodc sy phat trién, tién trinh hodc su tién trién cua cac tinh trang nhu
vay va/hoac céc triéu chung cta céc tinh trang nay. 0 day, thuat ngit "tri liu" dugc hiéu

1a ddng nghia véi thuat ngit “diéu tri".

Thuét ngit “phong ngira”, “du phong” va “ngan ngira” duoc sir dung dong nghia
trong ngit canh theo sang ché va ding dé chi sy tranh khoi hodc giam thiéu nguy co bi
méc phai, trai qua, chiu dung hodc bi bénh, tinh trang, r6i loan, chan thuong hodc van
dé vé strc khoe, hodc sy phat trién hodc su tién trién ciia cac tinh trang nay va/hodc triéu

chiing cda cac tinh trang nay.

Diéu tri hodc phong ngira bénh, tinh trang, rdi loan, chan thuong hodc van dé vé

strc khoe 6 thé 1a mot phan hodc day du.

Céc hogp chét theo sang ché ¢ thé duoc st dung don ddc hodc néu can thiét, két
hop v&i cac hoat chat khac. Sang ché cling @& cap dén thudc chira it nhat mot trong sb
cac hop chit theo sang ché va mot hodc nhidu hoat chat khac, nhét 13 trong didu tri
va/hodc phong ngira cac r6i loan néu trén. Vi du vé cac thanh ph?m ¢06 hoat tinh thich

hop cho céc td hop bao gom:

Thuong co thé ké dén céac hoat chit nhu chit khang khuan (vi du, penicillin,

vancomycin, ciprofloxacin), chat khang virut (vi duy, aciclovir, oseltamivir) va chat
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khang nam (vi du, naftifin, nystatin) va cac gama globulin, cac chét diéu bién mién dich
va céc chét tc ché mién dich nhu xyclosporin, Methotrexat®, chét d6i khang TNF (vi
du, Humira®,, Etanercept, Infliximab), chit @wc ché IL-1 (vi du, Anakinra,
Canakinumab, Rilonacept), chat trc ché phosphodiesteraza (vi dy, Apremilast), chét uc
ché TJak/STAT (vi du, Tofacitinib, Baricitinib, GLPGO0634), leflunomid,
xyclophosphamide, rituximab, belimumab, tacrolimus, rapamycin, mycophenolate
mofetil, interferons, corticosteroids (vi dy, prednisone, prednisolone,
metylprednisolone, hydrocortisone, betamethasone), xyclophosphamide, azathioprine
va sulfasalazine; paracetamol, chat chéng viém khong steroid (NSAIDS) (aspirin,

ibuprofen, naproxen, etodolac, celecoxib, colchicine).

Can dé cap dén cac hoat chét sau day trong diéu tri khéi u: lidu phap mién dich
(vi du, aldesleukin, alemtuzumab, basiliximab, catumaxomab, celmoleukin, denileukin
diftitox, eculizumab, edrecolomab, gemtuzumab, ibritumomab tiuxetan, imiquimod,
interferon-alpha, interferon beta, interferon-gamma, ipilimumab, lenalidomide,
lenograstim, mifamurtide, ofatumumab, oprelvekin, picibanil, plerixafor,
polysaccharide-K, sargramostim, sipuleucel-T, tasonermin, teceleukin, tocilizumab),
cac chét chdng tang sinh, vi du nhung khong chi ¢4 amsacrine, arglabin, arsenic trioxide,
asparaginase, bleomycin, busulfan, dactinomycin, docetaxel, epirubicin, peplomycin,
trastuzumab, rituximab, obinutuzumab, ofatumumab, tositumomab, chdt Gc ché
aromataza (vi du, exemestane, fadrozole, formestane, letrozole, anastrozole, vorozole),
chit khang oestrogen (vi du, chlormadinone, fulvestrant, mepitiostane, tamoxifen,
toremifen), cac oestrogen (vi du, oestradiol, polyoestradiol phosphat, raloxifen), céa cac
gestagen (vi du, medroxyprogesterone, megestrol), chét e ché topoisomeraza I (vi du,
irinotecan, topotecan), chét @c ché topoisomeraza II (vi dy, amrubicin, daunorubicin,
elliptiniumacetate, etoposide, idarubicin, mitoxantrone, teniposide), chéit hoat héa
microtubuli (vi du, cabazitaxel, eribulin, paclitaxel, vinblastine, vincristine, vindesine,
vinorelbine), chit @c ché telomeraza (vi du, imetelstat), cac chét alkyl hoa va chét tc
ché histon deaxetylaza (vi du, bendamustine, carmustine, chlormethine, dacarbazine,
estramustine, ifosfamide, lomustine, mitobronitol, mitolactol, nimustine prednimustine,
procarbazine, ranimustine, streptozotocin, temozolomide, thiotepa, treosulfan,
trofosfamide, vorinostat, romidepsin, panobinostat); cac chét anh huéng dén cac qua

trinh biét ha té bao, nhu abarelix, aminoglutethimide, bexarotene, chét tc ché MMP
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(cac chét gia peptit, cac chat gia khong phai peptit va tetracyclin, vi du marimastat, BAY
12-9566, BMS-275291, clodronate, prinomastat, doxycycline), chét trc ché mTOR (vi
du, sirolimus, everolimus, temsirolimus, zotarolimus), antimetabolites (vi du,
clofarabine, doxifluridine, methotrexate, 5-flouracil, cladribine, cytarabine, fludarabine,
mercaptopurine, methotrexate, pemetrexed, raltitrexed, tegafur, tioguanine), cac hop
chét platin (vi du, carboplatin, cisplatin, cisplatinum, eptaplatin, lobaplatin, miriplatin,
nedaplatin, oxaliplatin); cac hop chét chéng tao mach (vi du, bevacizumab), cac hop
chét khang androgen (vi du, bevacizumab, enzalutamide, flutamide, nilutamide,
bicalutamide, cyproterone, cyproterone axetat), chit Gc ché proteasom (vi du,
bortezomib, carfilzomib, oprozomib, ONYX0914), chit chi van va chat dbi khang
gonadoliberin (vi du, abarelix, buserelin, deslorelin, ganirelix, goserelin, histrelin,
triptorelin, degarelix, leuprorelin), chét tc ché methionine aminopeptidaza (vi du,
bengamide derivatives, TNP-470, PPI-2458), chét trc ché heparanaza (vi du, SST0001,
PI-88); chét e ché chéng lai Ras protein bién ddi gen (vi du, chét e ché farnesyl
transferaza nhu lonafarnib, tipifarnib), chét e ché HSP90 (vi dy, dan xuét geldamycin
nhu 17-allylaminogeldanamycin, 17—demetoxygeldanamycin (17AAG), 17-DMAG,
retaspimycin hydroclorua, IPI-493, AUY922, BIIB028, STA-9090, KW-2478), chét tc
ché protein cdu trac thoi vo sic kinesin (vi duy, SB715992, SB743921,
pentamidine/chlorpromazine), chit tc ché MEK (kinaza phosphoryl héa protein kinaza
hoat héa phan bao) (vi dy, trametinib, BAY 86-9766 (refametinib), AZD6244), chét tc
ché kinaza (vidu: sorafenib, regorafenib, lapatinib, Sutent®, dasatinib, cetuximab,
BMS-908662, GSK2118436, AMG 706, erlotinib, gefitinib, imatinib, nilotinib,
pazopanib, roniciclib, sunitinib, vandetanib, vemurafenib), chét trc ché duong truyén tin
hiéu hedgehog (vi du, xyclopamine, vismodegib), chit trc ché BTK (tyrosin kina Bruton)
(vi du, ibrutinib), chét trc ché JAK/pan-JAK (janus kinaza) (vi du, SB-1578, baricitinib,
tofacitinib, pacritinib, momelotinib, ruxolitinib, VX-509, AZD-1480, TG-101348), chét
trc ché PI3K (vi du, BAY 1082439, BAY 80-6946 (copanlisib), ATU-027, SF-1126,
DS-7423, GSK-2126458, buparlisib, PF-4691502, BYL-719, XL-147, XL-765,
idelalisib), chat trc ché SYK (tyrosin kinaza 14ch) (vi du, fostamatinib, Excellair, PRT-
062607), liéu phdp gen p53, cic bisphosphonat (vi du, etidronate, clodronate,
tiludronate, pamidronate, axit alendronic, ibandronate, risedronate, zoledronate). DPé két

hop, ciing can dé cap dén cac hoat chét sau ddy 1am vi dy nhung khong chi cé: rituximab,
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xyclophosphamide, doxorubicin, doxorubicin két hop voi oestrone, vincristine,
chlorambucil, fludarabin, dexamethasone, cladribin, prednisone, 131I-chTNT,
abiraterone, aclarubicin, alitretinoin, bisantrene, canxi folinate, canxi levofolinate,
capecitabin, carmofur, axit clodronic, romiplostim, crisantaspase, darbepoetin alfa,
decitabine, denosumab, dibrospidium clorua, eltrombopag, endostatin, epitiostanol,
epoetin alfa, filgrastim, fotemustin, gallium nitrat, gemcitabine, glutoxim, histamin
~ dihydroclorua, hydroxycarbamide, improsulfan, ixabepilone, lanreotide, lentinan,
levamisole, lisuride, lonidamine, masoprocol, metyltestosterone, methoxsalen, metyl
aminolevulinate, miltefosine, mitoguazone, mitomycin, mitotane, nelarabine,
nimotuzumab, nitracrin, omeprazole, palifermin, panitumumab, pegaspargase, PEG
epoetin beta (metoxy-PEG epoetin beta), pegfilgrastim, peg interferon alfa-2b,
pentazocine, pentostatin, perfosfamide, pirarubicin, plicamycin, poliglusam, porfimer
natri, pralatrexate, quinagolide, razoxane, sizofirane, sobuzoxan, natri glycididazole,
tamibarotene, t6 hop cua tegafur va gimeracil va oteracil, testosterone, tetrofosmin,
thalidomide, thymalfasin, trabectedin, tretinoin, trilostane, tryptophan, ubenimex,

vapreotide, vi cAu thuy tinh yttrium-90, zinostatin, zinostatin stimalamer.

T4 hop cta liéu phap khong dung thudc nhu hoa tri (vi dy, azacitidine, belotecan,
enocitabine, melphalan, valrubicin, vinflunin, zorubicin), xa tri (vi dy, hat I-125, hat
paladi-103, radi-223 clorua) hodc quang tri (vi dy, temoporfin, talaporfin) kém theo didu
tri bang thudc v&i cac chét e ché IRAK4 theo sang ché hodc sau khi didu tri khdi u
khong dung thudc nhu hoa tri, xa tri hodc quang tri da két thuc thi bd sung diéu tri béng
thudc véi cac chét trc ché IRAK4 theo sang ché ciing thich hop dé diéu tri khdi u.

Ngoai cac chat d& cap & trén, cic chét trc ché IRAK4 theo sang ché ciing c6 thé két hop

duoc v6i cac hoat chat sau:

cac hoat chét dé diéu tri Alzheimer, vi du nhu chét e ché axetylcholinesteraza (vi du,
donepezil, rivastigmine, galantamine, tacrine), chét dbi khang thu thé NMDA (N-metyl-
D-aspartate) (vi du, memantine); L-DOPA/carbidopa (L-3,4-dihydroxyphenylalanine),
chit Gtc ché COMT (catechol-O-metyltransferaza) (vi du, entacapone), chat chu véan
dopamin (vi du, ropinrole, pramipexole, bromocriptine), chit uc ché MAO-B
(monoaminooxidaza-B) (vi du, selegiline), chét khang choline (vi dy, trihexyphenidyl)

va chit d6i khang NMDA (vi du, amantadine) dé diéu tri bénh Parkinson; beta-interferon
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(IFN-beta) (vi du, IFN beta-1b, IFN beta-la Avonex® va Betaferon®), glatiramer
axetat, globulin min dich, natalizumab, fingolimod va cac chat e ché mién dich nhu
mitoxantrone, azathioprine va xyclophosphamide dé didu tri bénh da xo cting; chit dé
didu tri ri loan v& phéi vi du chat kich thich giao cim beta-2 (vi du, salbutamol), chét
khang choline (vi du, glycopyronium), metylxanthine (vi dy, theophylline), chét ddi
khang thu thé leukotriene (vi du, montelukast), chét &tc ché PDE-4 (phosphodiesteraza
typ 4) (vi dy, roflumilast), methotrexate, cac khang thé IgE, azathioprine va
xyclophosphamide, cac ché phém chira cortisol; cac chat dé diéu tri bénh viém xuong
khép nhu chét chéng viém khong nhan steroit (NSAIDs). Ngoai hai ligu phap diéu tri
d3 néu, can dé cap dén methotrexate va cac san phém sinh hoc trong li€u phap diéu tri
bang t& bao B va té bao T (vi du, rituximab, abatacept) dbi vai cac r6i loan dang thép
khé6p vi du, bénh viém khép dang thip, viém cot sdng dinh khép va viém khép tu phét
thidu nién. Céc chit dinh dudng than kinh nhu chat (e ché axetylcholinesteraza (vi dy,
donepezil), chét trc ché MAO (monoaminooxidaza) (vi dy, selegiline), cac interferon va
cac chét chdng co giat (vi dy, gabapentin); cdc hoat chét dé didu tri c4c r6i loan tim mach
nhu cac chit chen beta (vi du, metoprolol), chit tc ché ACE (vi du, benazepril), chét
phong bé thu thé angiotensin (vi duy, losartan, valsartan), cac chit 1oi tiéu (vi du,
hydrochlorothiazide), chat phong bé kénh canxi (vi du, nifedipine), cac statin (vi du,
simvastatin, fluvastatin); cac thudc chdng tiéu dudng, vi du metformin, cac glinide (vi
du, nateglinide), cic chét trc ché DPP-4 (dipeptidyl peptidaza-4) (vi du, linagliptin,
saxagliptin, sitagliptin, vildagliptin), chét rc ché SGLT2 (yéu t6 dong van chuyén
natri/glucoza 2)/gliflozin (vi du, dapagliflozin, empagliflozin), cac chét gia incretin (cac
chét tuong tu/chat chti van hormon, peptit kich thich tiét insulin phu thudc glucoza (GIP)
va peptid 1 gidng glucagon (GLP-1)) (vi du, exenatide, liraglutide, lixisenatide), chét tic
ché o-glucosidaza (vi du, acarbose, miglitol, voglibiose) va cac sulphonylure (vi du,
glibenclamide, tolbutamide), cac chét ting nhay insulin (vi du, pioglitazone) va li¢u
phap sir dung insulin (vi du, NPH insulin, insulin lispro), cac chét dung trong diéu tri ha
dudng huyét, dé diéu tri bénh tiéu duong va hoi ching chuyén hoa. Céc thube lam giam
lipit, vi du cac chét xo (vi dy, bezafibrate, etofibrate, fenofibrate, gemfibrozil), cac dan
XUt axit nicotinic (vi du, axit nicotinic/laropiprant), ezetimib, céc statin (vi du,
simvastatin, fluvastatin), cac chét trao ddi anion (vi du, colestyramine, colestipol,

colesevelam). Céac hoat chat nhu mesalazine, sulfasalazine, azathioprine, 6-
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mercaptopurine hodc methotrexate, nhém loi khuan (Mutaflor, VSL#3®, Lactobacillus
GG, Lactobacillus plantarum, L. acidophilus, L. casei, Bifidobacterium infantis 35624,
Enterococcus fecium SF68, Bifidobacterium longum, Escherichia coli Nissle 1917),
nhém khéang sinh vi du ciprofloxacin va metronidazole, thudc chéng tiéu chay, vi du
loperamide, hodc thubc nhuén trang (bisacodyl) dé diéu tri bénh viém ruft man tinh.
Céc chét e ché mién dich nhu glucocorticoit va cac chit chong viém khong nhén steroit
(NSAIDs), cortisone, chloroquine, xyclosporine, azathioprine, belimumab, rituximab,
xyclophosphamide dé diéu tri bénh lupus ban do. Vi du, nhung khong chi cd, cac chét
trc ché calcineurin (vi du, tacrolimus va ciclosporin), chét @c ché phan chia té bao (vi
du, azathioprine, mycophenolate mofetil, axit mycophenolic, everolimus hodc
sirolimus), rapamycin, basiliximab, daclizumab, cac khang thé khang CD3, globulin
khang té bao lympho T/globulin khang té bao lympho trong cay ghép co quan. Céc chét
twong tu vitamin D3, vi du calcipotriol, tacalcitol hodc calcitriol, axit salicylic, ure,

ciclosporine, methotrexate, efalizumab dung trong r6i loan vé da.

Ciing can dé cap dén cac thudc chira it nhat mot trong s6 cac hop chét theo sang
ché va mot hodic nhidu thanh phin hoat tinh khéc, diic biét 1a chat Gc ché EP4 (chat tc
ché thu thé 4 prostaglandin E2), chét e ché P2X3 (P2X purinoceptor 3), chat ¢ ché
PTGES (chét tic ché prostaglandin E synthaza) hogc chit tic ché AKR1C3 (chat trc ché
thanh vién C3 cua ho aldo-keto reductaza 1), dé diéu tri va/hodc ngin ngira cac 161 loan

néu trén.

Céc hop chét theo sang ché ¢6 thé hoat dong hé thong va/hodc khu trd. D6i véi
muc dich nay, cac hop chét theo sang ché ¢6 thé dugce dung theo cach thich hop, vi du
theo dudng ubng, ngodi dudng tiéu hda, dudng phdi, dudmg mili, duong dudi ludi,
duong ludi, dudng ma miéng, dudng truc trang, duong da, duong qua da, hodc dudng
két mac, qua tai hodc & dang cdy ghép hoic sten.

Céc hop chét theo sang ché c6 thé duoc ding & dang sir dung thich hop véi cac
duong dung nay.

Dang dung thich hop dé dung qua dudng miéng 1a cac dang ding ma hoat dong
theo nhu da biét va giai phéng hop chit theo séng ché mot cach nhanh chéng va/hodc
theo cach duoc cai bién va chira hop chat theo sang ché & dang tinh thé va/hoic vo dinh

hinh va/hodc hoa tan, ching han vién nén (vién nén dugc bao hodc khong dugc bao,
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ching han véi 16p bao khong tan hodc tan cham hogc khang dich vi da day gitp didu
chinh murc giai phéng hop chét theo séng ché), vién nén hozic mang/vién det ma né phan
4 m6t cach nhanh chéng trong khoang miéng, mang/dong kho, vién nang (chang han
vién nang gelatin ciing hodc mém), vién nén dugc bao dudng, cdm, vién tron, bot, nhii

tuong, hdn dich, sol khi hodc dung dich.

Dung theo duong ngoai ti€u hoa co thé dwoc hoan thanh khong can budc tai hap
thu (vi du, theo duong tinh mach, dudng dong mach, dudng trong tim, trong 6ng sdng
hoic trong dng sdng ving thét lung) hodc bao gdm viéc tai hap thu (vi dy, theo dudng
trong co, theo dudng dudi da, trong da, qua da hodc trong phic mac). Cac dang dung
thich hop dé dung ngoai dudng tiéu héa gdm céc ché pham tiém va truyén & dang dung

dich, hdn dich, nhil twong, dang dong kho hodc bot vo trung.

Déi v6i nhitng dudong dung khéc, cac vi dy thich hop 1a dang thubc x6ng (gém
may x0ng hit bot, may khi dung), ché phdm nho mili, dung dich hodc ché phdm phun
mili, vién nén, vién bao film/vién det hodc vién nang dung theo dudng ludi, duong dudi
ludi hodc dudng miéng m4, thude dan, ché pham dung cho tai hodc mét, vién nang 4m
dao, huyén phu nuée (thude xtrc, hdn hop lac), huyén phi ua lipit, md bdi, kem boi, céc

hé diéu tri qua da (vi du miéng dan), stra, hd nhio, bot, bdt min, dang céy hoac dat stent.

Uu tién 13 ding dudng miéng hodc dudng ngoai tiéu hda, ddc bict 1a dung dudng
miéng.

Hop chét theo sang ché c6 thé duogc chuyén dbi sang cc dang st dung néu trén.
Viéc nay 6 thé duoc thyc hién theo cach da biét, bang cach tron véi ta duge tro, khong
doc, duoc dung. Céac ta4 dugc nay bao gém chat mang (vi du, xenluloza vi tinh thé,
lactoza, manitol), dung mdi (vi du, dung dich polyetylen glycol), chét nhii héa va chét
phan tan hoc tao 4m (vi dy, natri dodexylsulphat, polyoxysorbitan oleat), chét dinh (vi
du, polyvinylpyrolidon), cac polyme tong hop va tu nhién (vi dy, albumin), chét 6n dinh
(vi du, chét chéng oxy héa, vi du axit ascorbic), chét tao mau (vi du, chit mau hitu co,

vi du sdt oxit) va cac chat hiéu chinh huong va/hodc mui.

Séang ché con dé cap dén thudc chura it nhat mot hop chat theo sang che, dién hinh
cung v&i mot hodc nhiéu ta dugc tro, khong doc, dugc dung va viéc sir dung thudc néu

trén cho cac muc dich néu trén.
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N6i chung, thiy ring c6 lgi néu diing ngoai dudng tiéu hoa véi lugng nam trong
khoang tir 0,001 dén 1 mg/kg, tot hon néu nim trong khoang tir 0,01 dén 0,5 mg/kg,
trong luong co thé dé thu duge higu qua. Trong trudng hop ding theo duong miéng,
liéu luong nam trong khoang tir 0,01 dén 100mg/kg, tét hon nam trong khoang tir 0,01
dén 20mg/kg, va tt nhét 12 ndm trong khoang tir 0,1 dén 10mg/kg thé trong.

Tuy nhién, trong mot sé trudng hop, c6 thé can luong ndm ngodi khoang néu
trén, cu thé 13 tiry thude vao thé trong, dudng dung, dap ting ca nhan véi hoat chét, ban
chét ciia dang bao ché va thoi gian hodc khoang thoi gian sir dung. Do do, trong mot s6
trudmg hop, c6 thé 14 di néu st dung lugng it hon lwong t6i thiéu néu trén, trong khi &
nhitng trudng hop khac, can phai ding lugng cao hon gi6i han trén da néu. Trong trudng
hop ding lrong 16n hon, tdt hon c6 thé phén chia lugng nay thanh nhiéu liéu ding trong
ngay.

Chc vi du thuc hién sang ché duéi ddy nhdm muc dich minh hoa sang ché. Séng
ché khong bi giéi han boi cac vi du nay.

Trir khi duge chi din khéc di, ty 1& % trong phan thir nghiém va phan vi du duéi
day 12t 18 % theo khdi lwgng; phan 12 phan theo khoi lugng. Céc ty 1¢ dung mbi, ty 1¢
pha lodng va dit liéu ndng do dbi voi chét long/dung dich 1éng trong mdi trudng hop 13

dua trén thé tich.
Diéu ché cac hop chit theo sang ché

Viéc didu ché cac hop chét theo sang ché dugc minh hoa trong cac so do tong

hop sau.

Nguyén liéu ban dau dugc sit dung dé tdng hop cac hop chét theo séang ché 1a cac
axit carboxylic (hop chét trung gian V3), ¢6 ban trén thi trudng hodc c6 thé diéu ché
duoc bang cac phuong phap da biét trong tai liéu hodc twong tw nhu cac phuong phép
da biét trong tai liéu (xem, vi dy, European Journal of Organic Chemistry 2003, 8, 155 9
— 1568, Chemical and Pharmaceutical Bulletin, 1990, 38, 9, 2446 — 2458, Synthetic
Communications 2012, 42, 658 — 666, Tetrahedron, 2004, 60, 51, 11869 - 11874) (xem,
vi du, So dd téng hop 1). Mot sb axit carboxylic V3 ¢6 thé didu ché dugc tir cac este
carboxylic (hop chét trung gian V2) béng cach thily phan (xem, vi dy, phan tmg ctia etyl

6-(hydroxymetyl)pyridin-2-carboxylat v6i dung dich nuéc natri hydroxit trong metanol,
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WO02004113281) hodc — trong trudng hgp fert-butyl este — bang phan tng véi axit, vi
du axit clohydric ho#c axit trifloaxetic (xem, vi dy, Dalton Transactions, 2014, 43, 19,
7176 —7190). Céc axit carboxylic V3 cling c6 thé duge st dung & dang mudi kim loai
kidm cua ching. C4c hop chét trung gian V2 tuy y cling c6 thé diéu ché duoc tir cac hop
chét trung gian V1 mang clo, brom hodc iot duéi dang phan tir thé X' bang phan tmg
trong khi quyén cacbon monoxit, tlly y trong diéu kién 4p suét ting cao, v6i sy ¢6 mit
ctia phdi tir phosphin, vi du 1,3-bis(dipheny1phosphino)‘propan, hop chét paladi, vi du
paladi(Il) axetat, va bazo, vi du trietylamin, c6 bd sung etanol hodc metanol trong dung
moi, vi du dimetyl sulphoxit (vé phuong phéap diéu ché, xem vi du, W02012112743,
WO 2005082866, Chemical Communications (Cambridge, England), 2003, 15, 1948 —
1949, W0200661715). Céc hop chat trung gian V1 c6 ban trén thi trudng hodc c6 thé
didu ché duoc bang cac phuong phap da biét trong tai liéu. Chi tiét vé cac phuong phép
minh hoa ¢6 trong WO 2012061926, European Journal of Organic Chemistry, 2002, 2,
327 — 330, Synthesis, 2004, 10, 1619 — 1624, Journal of the American Chemical Society,
2013, 135, 32, 12122 — 12134, Bioorganic and Medicinal Chemistry Letters, 2014, 24,
16, 4039 — 4043, US2007185058, WO2009117421.

R\ R
4 /i]\” — X I O
R 1 R4 N \Rd
0]
Hop chit trung gian V1 Hop chit trung gian V2 Hop chét trung gian V3

So do tong hop 1
X' 14 clo, brom hodc iot.
R9 13 metyl, etyl, benzyl hodc fert-butyl.
R*, R’ mbi nhém nhu dugc xéac dinh trong cong thirc chung (I).

Metyl 5-amino-1H-indazol-6-carboxylat (hop chit trung gian 2) c6 thé thu dugc
tir metyl 1H-indazol-6-carboxylat (hop chét trung gian 0) theo So dd tbng hop 2 bang
c4ch tao nhom nitro va khir nhém nitro cta hop chét trung gian 1 bang hydro véi sy c6
mét clia paladi trén than twong ty nhu trong WO 2008/001883. Dé diéu ché cac hop chét
trung gian 3 tir hop chét trung gian 2, ¢6 thé ding céc chét phan tmg két hop khac nhau
da biét trong tai liéu (Amino Acids, Peptides and Proteins in Organic Chemistry, Vol.3
— Building Blocks, Catalysis and Coupling Chemistry, Andrew B. Hughes, Wiley,
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Chapter 12 - Peptide-Coupling Reagents, 407-442; Chem. Soc. Rev., 2009, 38, 606). Vi
du, c6 thé ding 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua két hop véi 1-
hydroxy-1H-benzotriazol hydrat (HOBt, W02012107475; Bioorg. Med. Chem. Lett.,
2008, 18, 2093), (1H-benzotriazol-1-yloxy)(dimetylamino)-N,N-
dimetylmethaniminium tetrafloborat (TBTU, CAS 125700-67-6), (dimetylamino)-N,N-
dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methanaminium  hexaflophosphat
(HATU, CAS 148893-10-1), anhydrit cua axit propanphosphonic (dudi dang dung dich
trong etyl axetat hodc DMF, CAS68957-94-8) hodc di-1H-imidazol-1-ylmetanon (CDI)
lam chét phan tmg két hop, c6 bd sung bazo nhu trietylamin hodc N-etyl-N-
isopropylpropan-2-amin trong ting trudng hgp vao hén hop phan tmg. Uu tién sir dung

TBTU va N-etyl-N-isopropylpropan-2-amin trong THF.

A o4 A AN Q
N & — )\‘ —_— N
/o N/ /o N /O /
HL H HL H HC N
0 o o)

Hop chét trung gian 0 Hop chit trung gian 1 Hop chét trung gian 2

Hop chét trung gian 2
So d tong hop 2

Céc phan tir thé R*, R® mdi nhém nhu duge xac dinh trong cong thire chung (I).

Tir céc hop chét trung gian 3, ¢6 thé didu ché cac dan xuét indazol dugc thé & vi
tr s6 2 (hop chét trung gian 4) (xem so d6 tong hop 3). C4c phan Gng hitu ich cho muc
dich nay bao gdbm cac phan tng véi alkyl clorua, alkyl bromua, alkyl iodua hodc alkyl
4-metylbenzensulphonat. C4c alkyl haligenua hodc alkyl 4-metylbenzensulphonat dugc
st dung c6 ban trén thi truong hodc co thé didu ché dugc theo cach twong tu nhu cac
phuong phap da biét trong tai lidu (dé diéu ché alkyl 4-metylbenzensulphonat, mét vi
du 13 phan Ung cta rugu thich hgp véi 4-metylbenzensulphonyl clorua véi sy ¢6 mat

cta trietylamin hodc pyridin; xem, vi du, Bioorganic and Medicinal Chemistry, 2006,
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14, 12, 4277 — 4294). Ty vy, trong trudng hop sit dung cac alkyl clorua hodc alkyl
bromua, cling cé thé bd sung iodua kim loai kiém nhu kali iodua ho#c natri iodua. Bazo
duoc st dung co thé 14, vi du, kali cacbonat, xesi cacbonat hodc natri hydrua. Trong
trudng hop cac alkyl halogenua phén ing, trong mot s trudong hop ciing c6 thé st dung
N-xyclohexyl-N-metylxyclohexanamin. Cac dung moi hiru dung bao gbm, vi duy, 1-
metylpyrrolidin-2-on, DMF, DMSO hodc THF. Tuy ¥, cac alkyl halogenua hodc alkyl
4-metylbenzensulphonat dugc st dung c6 thé c6 cac nhém chitc ma tuy y da duge bao
vé bang nhém bao vé trude d6 (ciing xem P. G. M. Wuts, T. W. Greene, Greene’s
Protective Groups in Organic Synthesis, Fourth Edition, ISBN: 9780471697541). Vi
du, néu cac alkyl halogenua hodc alkyl 4-metylbenzensulphonat c6 mot hodc nhiéu
nhom hydroxyl duge st dung, cac nhém hydroxyl nay c6 thé ty y dwoc bao vé bing
nhém fert-butyl(dimetyl)silyl hodc nhém bao vé chira silic twong tw ma ngudi c6 hiéu
biét trung binh vé linh vuc ndy da quen. Theo cach khéc, cac nhém hydroxyl cling c6
thé duoc bao vé bang nhém tetrahydro-2H-pyran (THP) hodc bang nhém axetyl hogc
benzoyl. Cac nhém bao vé dugc s dung sau do cod thé duoc tach ra sau khi téng hop
hop chit trung gian 4, hodc sau khi tbng hop hop chat (I). Vi du, néu nhém ftert-
butyl(dimetylsilyl) dugc dung lam nhém bao vé, nhém nay ¢ thé dugc tach ta bang
cach st dung tetrabutylamoni florua trong dung moi nhu THF, chang han. Nhém béo vé
THP c¢6 thé duge tach ra, vi du, béng c4ch stir dung axit 4-metylbenzensulphonic (tuy y
& dang monohydrat). Cac nhoém axetyl hodc benzoyl co th8 duoc tach ta bang cac xtr Iy

bang dung dich nudc natri hydroxit.

Tuy v, cac alkyl halogenua hodc alkyl 4-metylbenzensulphonat dugc sir dung c6
thé chira cic nhém chitc ma c6 thé chuyén ddi bang phan ng oxy hda hodc phan tng
khir ma ngudi cé hidu biét trung binh vé linh vuc ndy da biét (xem, vi du, Science of
Synthesis, Georg Thieme Verlag). Vi duy, néu nhém chirc 13 nhém sulphua, nhém nay cé
thé duoc oxy hoa bang cac phuong phap da biét trong tai lidu thanh nhém sulphoxit
hodc sulphon. Tuong ty, trong trudng hop nhém sulphoxit, nhém nay co6 thé dugc oxy
hoa thanh nhém sulphon. DP4i véi cac bude oxy hda nay, co thé str dung, vi du, axit 3-
cloperbenzoic (CAS 937-14-4) (vé viéc nay xem, vi du, US201094000 vé viéc oxy hoa
dAn xuAt 2-(metylsulphanyl)etyl-1H-pyrazol thanh dan xuét 2-(metylsulphinyl)etyl-1H-
pyrazol va oxy héa tiép din xuét 2-(metylsulphanyl)etyl-1H-pyrazol thanh dan xuét 2-
(metylsulphonyl)etyl-1H-pyrazol). Néu céc alkyl halogenua hodc tosylat duoc st dung
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chira nhém keto, cac hop chit nay c6 thé duge khu bang cac phwong phap khir ma ngudi
¢6 hidu biét trung binh v& linh vuc niy di biét thanh nhém rugu (xem, vi du, Chemische
Berichte, 1980, 113, 1907 — 1920 vé viéc st dung natri bohydrua). Cac budc oxy héa
hodc khir nay c6 thé duoc thuc hién sau khi tdng hop hop chét trung gian 4, hodc sau
khi tdng hop cac hop chit theo sang ché ¢ cong thirc chung (I). Theo cach khéc, hop
chét trung gian 4 c¢6 thé didu ché duoc bang phan g Mitsunobu (xem, vi du, K. C. K.
Swamy et. al. Chem. Rev. 2009, 109, 2551 — 2651) cua hop chét trung gian 3 véi cac
rwou alkylic tuy y dugc thé. C6 thé st dung cac phosphin khac nhau nhu
triphenylphosphin, tributylphosphin hodc 1,2-diphenylphosphinoetan két hop véi
diisopropyl azodicarboxylat (CAS 2446-83-5) hodc céc dan xuét diazen khac da néu
trong tai liéu (K. C. K. Swamy et. al. Chem. Rev. 2009, 109, 2551 —2651). Ul tién st
dung triphenylphosphin va diisopropyl azodicarboxylat. Néu ruou alkylic mang nhém
chire, rugu ndy ¢ thé ding — nhu trong truong hop cac phan Gmg néu trén véi alkyl
halogenua — trong chién lugc béo vé da biét (xem thém trong P. G. M. Wuts, T. W.
Greene, Greene’s Protective Groups in Organic Synthesis, Fourth Edition, ISBN:
9780471697541) va st dung — nhu trong trudng hop cac phan Gmng néu trén vai alkyl
halogenua — trong cac budc oxy héa hodc khir cAn thuc hién theo quy trinh tdng hop
hop chét trung gian 4, hodc sau khi téng hop cac hop chét theo séng ché c6 cong thirc
chung (I). Tir hop chét trung gian 4, ¢6 thé thu dugc cac hop chit c¢6 cong thitc chung
(I) theo sang ché trong d6 R? va R? duge x4c dinh 1a C1-Ce-alkyl (trong d6 R* va R® xéc
dinh nhu nhau) qua phan tng Grignard (xem, vi du, phan ung cta dan xuat metyl 1H-
indazol-6-carboxylat véi metylmagie bromua theo EP 2489663). D41 véi phan tng
Grignard, c6 thé ding cic alkylmagie halogenua. Pic biét uu tién metylmagie clorua
ho#ic metylmagie bromua trong THF hodc dietyl ete, hodc trong hon hgp THF va dietyl
ete. Theo cach khac, tir hop chat trung gian 4, c6 thé thu dugc cac hop chét c6 cong thirc
chung (I) theo séng ché trong d6 R? va R? duge xé4c dinh 1a C1-Cs-alkyl (trong d6 R* va
R3 x4c dinh nhu nhau) qua phan Gmg véi chit phan Gng alkyllithi (xem, vi du, phan ng
cia dan xudt metyl 2-amino-4-clo-1-metyl-1H-benzimidazol-7-carboxylat v&i
isopropyllithi hodc tert-butyllithi theo WO2006116412). Tir hop chét trung gian 4, c6
thé didu ché cac hop chét c6 cong thitc chung (T) theo sang ché trong d6 R? va R duorc
xé4c dinh 1a H bang cach khir bang lithi nhom hydua trong THF, lithi bohydrua trong
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THF hoic natri bohydrua trong THEF, tity ¥ ¢6 bd sung metanol, hogc hdn hop lithi
bohydrua va natri bohydrua.

R i R
| |
O
R \Nl 0 RSN RSN °

B — HN = > HN
HN =N\ Rt =
A o N R /N—R1
_o N/N HL” N H Y
HC H 0 R R
e
Hop chét trung gian 3 Hop chat trung gian 4 )
So d6 tong hop 3

Céc phén tir thé R', R?, R?, R, R’ mdi nhém nhu dugc x4c dinh trong cong thirc
chung (I).

T hop chét trung gian 3, ¢6 thé thu duge hop chét trung gian 5 trong d6 R? va
R3 duoc xac dinh 12 C-Ce-alkyl (trong d6 R? va R? xéc dinh nhw nhau) bang phén tmg
Grignard (xem, vi dy, So d6 tébng hop 4). Nhim muc dich nay, c6 thé dung céc
alkylmagie halogenua thich hgp, vi du metylmagie clorua hodc metylmagie bromua

trong THF hodc trong dietyl ete hodc trong hdn hop THF va dietyl ete.

Sau d6, tir hop chét trung gian 5, ¢6 thé diéu ché phan (I-a) ctia cac hop chét (I)
theo sang ché trong d6 R? va R3 duge xé4c dinh 1a C1-Cs-alkyl (trong d6 R* va R® xéc
dinh nhu nhau). Nhdm muc dich nay, tvong tu nhu So dd tdng hop 3 (didu ché hop chat
trung gian 3), cac phan ung hitu ich 1a cic phan ung cta hop chét trung gian 5 véi cac
alkyl clorua tuy y dugc thé, alkyl bromua, alkyl iodua hodc alkyl 4-
metylbenzensulphonat. Co thé st dung chién lugc bao vé tuong tu véi cac chién lugc
dugc md ta trong So dd téng hop 3.

Theo cach khac, dé diu ché phan (I-a) ctia cac hop chit (I) theo séng ché trong
d6 R2 va R? dugc xéc dinh 13 C1-Ce-alkyl (trong d6 R? va R® x4c dinh nhu nhau), c6 thé
st dung phan tmg Mitsunobu cta hop chét trung gian 5 véi céc rugu alkylic ty y duoc
thé (twong tu nhu So d6 tong hop 3).

Néu R! trong cac hop chat c6 cong thie (I-a) chira nhém chirc thich hop, nhém
nay sau do c6 thé, twong tu nhu So dd tong hop 3, dung trong c4c phan umg oxy héa

hoic khir d diéu ché cac hop chét theo sang ché.
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R
R | 0
H A A
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0 / R N
H3 C/ H R3 H
(0] OH

Hop chit trung gian 3 Hop cht trung gian 3

R5
o
RSN
HN
= 1
) __ R
R S N
OH
(-a)
So db tong hop 4

Céc phan tir thé R, R*, R’ mdi nhém nhu duoc xac dinh trong cong thirc chung

(I). R2 va R® ludn dugc xac dinh gidng nhau va déu 1a Ci-Cs-alkyl.

Tir hop chét trung gian 1, c6 thé didu ché hop chat trung gian 4 theo cach khic
(xem So dd tong hop 5). Dau tién, hop chét trung gian 1 dugc chuyén thanh hop chéit
trung gian 6 bang cac phwong phép nhu trong So dd tdng hop 3 (diéu ché hop chat trung
gian 4 tir hop chét trung gian 3).

Hop chét trung gian 6 sau d6 c6 thé duge chuyén thanh hop chét trung gian 7
bing cach khir nhém nitro. Vi du, nhom nitro c6 thé dugc khir bang paladi trén cacbon
trong khi quyén hydro (xem, vi duy, WO2013174744 vé viéc khir 6-isopropoxy-5-nitro-
1H-indazol thanh 6-isopropoxy-1H-indazol-5-amin) hodc bing cac sir dung sit va
amoni clorua trong nuéc va etanol (xem, vi du, Journal of the Chemical Society, 1955,
2412-2419), hodc bang cach sir dung thiée(IT) clorua (CAS 7772-99-8). Viéc sur dung
s&t va amoni clorua trong nudc va etanol dugc uu tién. Viéc diéu ché hop chét trung
gian 4 tir hop chét trung gian 7 ¢6 thé dugc thuc hién twong tu nhu So dd tong hop 2
(diéu ché hop chit trung gian 3 tr hop chét trung gian 2).

Nhu mb ta trong So dd téng‘hqp 3, tly ¥ cfing c6 thé sir dung chién lugc nhém
bao vé trong trudng hop So dd tong hop 5. Tuy ¥, tir hop chét trung gian 6 hodc hop

chét trung gian 7, nhu dugc md ta trong So dd tdng hop 3, ciing c6 thé tién hanh cac
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phan ting oxy hda hodc khir ma ngudi ¢6 hidu biét trung binh v& linh vuc nay da biét

(xem, vi du Science of Synthesis, Georg Thieme Verlag).

Hop chit trung gian 1

O Hop chét trung gian 4

So dd tong hop 5
Céc phan tir thé R, R*, R® mdi nhém nhu dugc xéac dinh trong cong thirc chung
@.
Téng hop cac hop chit vi du

Céc chir viét tit va giai thich

DMF N,N-dimetylformamit

DMSO dimetyl sulphoxit

THF tetrahydrofuran

RT Nhiét do trong phong

HPLC phuong phép sic ky 16ng hiéu ning cao (high-performance
liquid chromatography)

h (nhiéu) gid

HCOOH axit formic

MeCN axetonitril

min (nhiéu) phut

UPLC phuong phéap sic ky léong hiéu ndng siéu cao (ultrahigh-
performance liquid chromatography)

DAD bo do mang diot (diode array detector)
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ELSD b0 do tan xa bay hoi (evaporating light scattering detector)
ESI phurong phép ion héa phun dién tir (electrospray ionization)
SQD bo do tir cuc don (single quadrupole detector)

CPG kinh chinh x4c rut 181 (core-pulled precision glass)

NH;3 amoniac

Thuat ngit dung dich natri clorua udn chi dung dich nuéc natri clorua béo hoa.

Danh phép héa hoc cta cac hop chit trung gian va cac hop chét vi du duoc dua

ra boi phin mém ACD / LABS (Batch Version 12.01.).
Céac phuong phap

Trong mdt sb trudng hop, cac hop chét theo sang ché va cac tién chat va/hoic cac

hop chét trung gian cua chung duge phén tich bang LC-MS.
Phuong phap Al: UPLC (MeCN-HCOOH):

Thiét bi: WatersWaters Acquity UPLC-MS SQD 3001; cot: Acquity UPLC BEH
C181,7 50 x 2,1 mm; chét rira giai A: nuéc + 0,1% thé tich axit formic (99%), chét rira
giai B: axetonitril; gradien: 0-1,6 phat 1-99% B, 1,6-2,0 phut 99% B; tdc do dong 0,8
ml/phit; nhiét d9: 60°C; lugng bom: 2pl; quét DAD: 210-400 nm; MS ESI+, ESI-, pham
vi quét 160-1000 m/z; ELSD.

Phuong phap A2: UPLC (MeCN-NH3):

Thiét bi: WatersWaters Acquity UPLC-MS SQD 3001; cot: Acquity UPLC BEH
C18 1,7 50 x 2,1 mm; chét rira giai A: nuéc + 0,2% thé tich amoniac (32%), chat ria
giai B: axetonitril; gradien: 0-1,6 phut 1-99% B, 1,6-2,0 phut 99% B; tbc do dong 0,8
ml/phut; nhiét d: 60°C; lugng bom: 2pl; quét DAD: 210-400 nm; MS ESI+, ESI-, pham
vi quét 160-1000 m/z; ELSD.

Phuong phap A3: (LC-MS)

Thiét bi: Agilent 1290 Infinity LC; cft: Acquity UPLC BEH C18 1,7 50 x 2,1
mm; chét rira giai A: nuée + 0,05% thé tich axit formic, chét rira giai B: axetonitril +
0,05% thé tich axit formic; gradien: 0-1,7 phut 2-90% B, 1,7-2,0 phtit 90% B; toc do
dong 1,2ml/phut; nhiét d9: 60°C; lugng bom: 2pl; quét DAD: 190-390nm; MS: Agilent
TOF 6230.
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Phuong phap A4: (LC-MS)

Thiét bi: Waters Acquity; cdt: Kinetex (Phenomenex), 50 X 2 mm; chét ria giai
A: nuée + 0,05% thé tich axit formic, chét rira giai B: axetonitril + 0,05% thé tich axit
formic; gradien: 0-1,9 phit 1-99% B, 1,9-2,1 phit 99% B; tdc d6 dong 1,5ml/phut; nhiét
do: 60°C; luvong bom: 0,5ul; quét DAD: 200-400nm.

Trong mdt sd trudng hop, cac hop chit theo séng ché va cac tién chét vavhodc céc
hop chit trung gian cua chung duge tinh ché bang phuong phap HPLC didu ché minh
hoa duéi day:

Phuong phap P1:

Hé théng: Hé théng Waters Autopurification: Bom 2545, by quén ly mau 2767,
CFO, DAD 2996, ELSD 2424, SQD; cot: XBridge C18 5 pm 100 x 30 mm; chét ria
giai A: nude + 0,1% thé tich axit formic, chét rira giai B: axetonitril; gradien: 0-8 phut
10-100% B, 8-10 phut 100% B; dong: 50ml/phit; nhiét do: nhiét do trong phong; dung
dich: t6i da 250mg / tdi da 2,5ml DMSO hoic DMF; lugng bom: 1 x 2,5ml; do: budc
séng quét DAD 210-400nm; MS ESI+, ESI-, pham vi quét 160-1000 m/z.
Phuong phap P2:

Hé théng: Hé théng Waters Autopurification: Pump 254, bo quan ly mau 2767,
CFO, DAD 2996, ELSD 2424, SQD 3100; cot: XBridge C18 5 pm 10 x 30 mm; chét
rira giai A: nudc + 0,2% thé tich amoniac (32%), chét rira giai B: metanol; gradien: 0-8
phiit 30-70% B; dong: 50 ml/phut; nhiét do: nhiét do trong phong; do: budce song quét
DAD 210-400nm; MS ESI+, ESI-, pham vi quét 160-1000 m/z; ELSD.
Phuong phap P3:

Hé théng: Labomatic, bom: HD-5000, bd thu hdi phan doan: LABOCOL Vario-
4000, bd do UV: Knauer UVD 2,18; cdt: XBridge C18 5 pm 100x30 mm; chét rira giai
A: nuée + 0,2% thé tich amoniac (25%), chét rira gidi B: axetonitril; gradien: 0-1 phut
15% B, 1-6,3 phut 15-55% B, 6,3-6,4 phut 55-100% B, 6,4-7,4 phtt 100% B; dong:
60ml/phut; nhiét do: nhiét do trong phong; dung dich: tdi da 250mg / 2ml DMSO; lugng
bom: 2 x 2 ml; do: UV 218 nm; phﬁn mém: SCPA PrepCon5.

Phuong phap P4:
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Heé théng: Labomatic, bom: HD-5000, bd thu hdi phan doan: LABOCOL Vario-
4000, bd do UV: Knauer UVD 2,1S; cot: Chromatorex RP C18 10 pm 125 x 30 mm;
chét rtra giai A: nuée + 0,1% thé tich axit formic, chat rira giai B: axetonitril; gradien:
0-15 phit 65-100% B; dong: 60ml/phut; nhiét do: nhi¢t do trong phong; dung dich: t6i
da 250mg / 2ml DMSO; luong bom: 2 x 2 ml; do: UV 254 nm; phan mém: SCPA
PrepCon5.

Phuong phap P5:

Hé théng: Sepiatec: Prep SFC100, cot: Chiralpak IA 5 pm 250x20 mm; chét rira
giai A: cacbon dioxit, chét rira giai B: etanol; gradien: 20% B dang dong; dong: 80
ml/phut; nhiét do: 40°C; dung dich: tdi da 250 mg / 2 ml DMSO; luong bom: 5 x 0.,4
mL; do: UV 254 nm.

Phuong phap P6:

Hé théng: Agilent: Prep 1200, 2 x prep pump, DLA, MWD, Gilson: Liquid
Handler 215; cot: Chiralcel OJ-H 5 pm 250 x 20 mm; chét rira giai A: hexan, chat rira
giai B: etanol; gradien: 30% B dang dong; dong: 25 ml/phit; nhiét d: 25°C; dung dich:
187 mg / 8 ml etanol/metanol; lvgng bom: 8 x 1,0 ml; do: UV 280 nm.

Phuong phap P7:

Hé théng: Labomatic, bom: HD-5000, bd thu hdi phan doan: LABOCOL Vario-
4000, bd do UV: Knauer UVD 2,18; cot: XBridge C18 5 pm 100 x 30 mm; chat rira giai
A: nuée + 0,1% thé tich axit formic, chat rira gidi B: axetonitril; gradien: 0-3 phut: 65%
B déng dong, 3-13 phut: 65-100% B; dong: 60ml/phut; nhiét d3: nhiét do trong phong;
dung dich: tdi da 250mg / 2ml DMSO; lugng bom: 2 x 2 ml; do: UV 254 nm.

Phuong phap P8:

Hé théng: Agilent: Prep 1200, 2 x prep pump, DLA, MWD, Gilson: Liquid
Handler 215; c6t: Chiralpak IF 5 pm 250 x 20 mm; chét rira giai A: etanol, chét rira giai
B: metanol; gradien: 50% B dang dong; dong: 25 ml/phut; nhi¢t d¢: 25°C; dung dich:
600 mg / 7 ml N,N-dimetylformamit; lvgng bom: 10 x 0,7 ml; do: UV 254 nm.

Trong mot sb trudng hop, hdn hop hop chét c6 thé dugc tinh ché bing phuong
phap séc ky cdt trén silica gel.

-47-



40837

Dé didu ché mot sb trong s6 cac hop chét theo sang ché va cic tién chét va/hogc
hop chit trung gian cua ching, phuong phéap sic ky cot (“sac ky nhanh”) dugce tién hanh
trén silica gel bang thiét bi Isolera® cua hang Biotage. Phuong phap nay dugc tién hang
bang céch sir dung cot clia hang Biotage, vi du cot "SNAP Cartridge, KP_SIL" véi kich
¢& khac nhau va "cot nhanh Interchim Puriflash Silica HP 15UM" ctia hang Interchim

véi kich ¢& khac nhau.
Nguyén liéu ban dau
Hop chét trung gian V2-1

Metyl 6-(2-hydroxypropan-2-yl)pyridin-2-cacboxylat

2,00 g (9,26 mmol) hop chét 2-(6-bromopyridin-2-yl)propan-2-ol (CAS 638218-
78-7) dugc hoa tan trong 20 ml metanol va 20 ml DMSO. Sau do, 250 mg hop chit 1,3-
bis(diphenylphosphino)propan, 130 mg paladi(Il) axetat va 3 ml trietylamine dugc bd
sung vao. Hon hgp phan tmg duoc suc ba 14n bang cacbon monoxit ¢ nhiét do trong
phong va khudy trong khi quyén cacbon monoxit & ap suét 13 bar trong 30 phut. Khi
quyén cacbon monoxit dugc loai bo bing cach 4p chan khong va hén hop nay dugc
khudy trong khi quyén cacbon monoxit & 4p suét 14 bar & 100°C trong 24 gio. Noi hip
duoc ha 4p, nude duge bd sung vao hdn hop phan tng, va hdn hop phan ting duogc chiét
ba 14n bing etyl axetat, rira bang dung dich nudc natri hydrocacbonat béo hoa va dung
dich natri clorua, loc qua mang loc ky nuéc va co dac. Qua trinh nay tao ra 1,60 g san

pham tho.

UPLC-MS (Phuong phap Al): Ry = 0,76 phut (b do UV: TIC), khdi luong phét
hién dugc 195,00.

Hop chét trung gian V3-1

Kali 6-(2-hydroxypropan-2-yl)pyridin-2-cacboxylat
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1,60 g san pham thd cua hop chét trung gian 0-1 ban dau dugc nap trong 15 ml
metanol, 0,74 g kali hydroxit dugc bd sung vao va hdn hop nay duge khudy & 50°C
trong 16,5 gio. Sau khi ¢6 dic, hdn hop nay tao ra 2,1 g can ma dugce sir dung khong can
tinh ché tiép.

UPLC-MS (Phuong phéap Al): Ry= 0,47 phit (bo do UV: TIC), khéi lwong phat
hién duoc 181,00.

Hop chét trung gian 1-1

Metyl 5-nitro-1H-indazol-6-cacboxylat

4,60 g (26,1 mmol) metyl 1H-indazol-6-carboxylat (CAS No: 170487-40-8) dugc
hoa tan trong 120 ml axit sulphuric (96%) va lam mat dén -15°C trong binh ba ¢ c6 bd
khudy CPG, phéu nho giot va nhiét ké bén trong. Trong khoang thoi gian 15 phut, axit
nitrat héa (10 ml axit sulphuric 96% trong 5 ml axit nitric 65%), da diéu ché va 1am mét
trude, duge bd sung ting giot vao dung dich nay. Sau khi két thuc viéc bd sung ting
giot, hon hop nay dugc khudy trong 1 gid nita (nhiét do bén trong ¢ -13°C). Hon hop
phan tmg duge b sung vao nudce da va chét két tua dugc loc ra bang cach hit, dugc rira
bang nude va duge 1am kho trong ti lam khd & nhiét do 50°C trong didu kién ap suat

giam. Thu dugc 5,49 g hop chét néu & dé muc.
UPLC-MS (Phuong phap A2): R¢= 0,74 phut
MS (ESIpos): m/z = 222(M+H)"

'H NMR (400 MHz, DMSO-d6): & [ppm] = 3,87 (s, 3 H), 7,96 (s, 1 H), 8,44 (s, 1 H),
8,70 (s, 1 H), 13,98 (br, s., 1 H).
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Hop chét trung gian 2-1

Metyl 5-amino-1H-indazol-6-cacboxylat

H,N
\,N
H,C” N
o)

4,40 g (19,8 mmol) metyl 5-nitro-1H-indazol-6-carboxylat (hop chét trung gian
1-1) dugc hoa tan trong 236 ml metanol va hydro héa bang 1,06 g (0,99 mmol) paladi
trén cacbon hoat tinh trong 4p sudt hydro chuan & 25°C trong 3 gio. Hon hop phan tng
duoc loc qua xelit, b loc dugc rira bang metanol, va dich loc dugc cb dic. Thu duoc

3,53 g hop chét néu & dé muc.

I'H NMR (300 MHz, DMSO-d6): & [ppm] = 3,85 (s, 3 H) 6,01 (5,2 H) 6,98 (s, 1 H) 7,79
-7.91 (m, 1 H) 7,99 (s, 1 H) 12,84 (br, 5., 1 H).

Hop chét trung gian 3-1

Metyl 5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)- 1H-indazol-6-cacboxylat

AN
Fool
Z 0]
. N
F HN A
o) N
H,C” N
0

4,95 g (25,9 mmol) axit 6-(triflometyl)pyridin-2-carboxylic ban dau dugc nap
trong 45 ml THF. 9,07 g (28,2 mmol) O-(benzotriazol-1-yl)-N,N,N’,N'-tetrametyluroni
tetrafloborat va 4,92 ml (28,2 mmol) N-etyl-N-isopropylpropan-2-amin dugc bd sung
vao va hdn hop nay duge khudy & 25°C trong 30 phut. Sau d6, 4,50 g (23,5 mmol) metyl
5-amino-1H-indazol-6-carboxylat (hop chét trung gian 2-1) duoc bd sung vao va hdn
hop nay duge khudy & 25°C trong 24 gid. Hon hop phan ung dugc loc bang cach hut
qua mang loc va céac chét rén duoc rtra bang THF va bing nudc, va lam kho qua dém

trong 10 sdy. Thu dugc 7,60 g hop chét néu & dé muc.

UPLC-MS (Phuong phép A2): R¢= 1,16 phut
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MS (ESIpos): m/z = 365 (M+H)"

I NMR (400 MHz, DMSO-d6): 8 [ppm] = 3,97 (s, 3 H), 8,13 - 8,27 (m, 2 H), 8,30 (s,
1 H), 8,33 - 8,45 (m, 1 H), 8,45 - 8,51 (m, 1 H), 9,15 (s, 1 H), 12,57 (s, 1 H), 13,44 (s, 1
H).

Hop chét trung gian 3-2

Metyl 5-({[6-(diflometyl)pyridin-2-yl]cacbonyl }amino)- 1H-indazol-6-carboxylat

z
F \N l @)
F HN
0 \/N
H,C” N

2,85 g (23,5 mmol) axit 6-(diflometyl)pyridin-2-carboxylic ban dau dugc nap
trong 30 ml THF. 6,05 g (18,8 mmol) O-(benzotriazol-1-yl)-N,N,N',N'-tetrametyluroni
tetrafloborat va 3,3 ml N-etyl-N-isopropylpropan-2-amin dugc bd sung vao va hdn hgp
nay dugc khudy & nhiét do trong phong trong 10 phut. Sau dé, 3,00 g (15,7 mmol) metyl
5-amino-1H-indazol-6-carboxylat dugc bd sung vao va hdn hop nay duge khudy & nhiét
do trong phong qua dém. Hon hop phan tng duoc phdi tron véi nude, va chat két tia
dugc loc ra bang cach hiit va rira 13p di 13p lai bang nudc va diclometan. Quy trinh nay
tao ra 1,53 g (27% so v6i Iy thuyét) hop chét néu & d& muyc. C4c pha cta dich loc dugc
tach, pha hitu co dugc cd dic, phéi tron v6i mot it diclometan va tao huyén pht trong
bé siéu am, va chat két tia dugc loc ra bang cach hut. Quy trinh nay tao ra thém 1,03 g

hop chét néu & phan dé muyc.

1H-NMR (phan doan san phdm dau tién, 300MHz, DMSO-d6): 8 [ppm]= 3,99 (s, 3H),
7,09 (t, 1H), 8,00 (d, 1H), 8,21 - 8,40 (m, 4H), 9,14 (s, 1H), 12,53 (s, 1H), 13,44 (s,
1H).

Hop chét trung gian 3-3

Metyl 5-({[6-(2-hydroxypropan-2-yl)pyridin-2-yl]cacbonyl }amino)- 1H-indazol-6-

carboxylat
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2,10 g kali 6-(2-hydroxypropan-2-yl)pyridin-2-carboxylat (hop chét trung gian
V3-1) ban dau duge nap trong 15 ml THF. 3,69 g (11,5 mmol) O-(benzotriazol-1-yl)-
N,N,N' N'-tetrametyluroni tetrafloborat va 2,00 ml N-etyl-N-isopropylpropan-2-amin
dugc bd sung vao va hdn hgp nay dugce khudy & nhiét d6 trong phong trong 15 phut.
Sau d¢, 1,83 g (9,58 mmol) metyl 5-amino-1H-indazol-6-carboxylat (hop chét trung
gian 2-1) dugc bd sung vao va hdn hop nay duoc khudy & nhiét do trong phong trong
19 gid. Hon hop nay duge phéi tron v6i nude va etyl axetat, cc chét rdn khong tan dugc
loc ra, cac pha cua dich loc dugce tach, va pha nude duge chiét hai 1an bang etyl axetat,
rirza bang dung dich natri clorua, loc qua mang loc ky nudc, c6 dac va tinh ché bang
phuong phap sic ky cot trén silica gel (hexan/etyl axetat). Sau khi loai bo dung moéi, thu

duoc 1,56 g hop chét néu & d& muc dudi dang bot mau vang.

UPLC-MS (Phuong phap A1): R¢= 1,00 phut (b9 do UV: TIC Smooth), khéi luong phat
hién dugc 354,00.

1H-NMR (500MHz, DMSO-d6): & [ppm] = 1,63 (s, 6H), 3,97 (s, 3H), 5,37(s ,1H), 7,90
-7.95 (m, 1H), 8,03-8,07 (m, 2H), 8,23(s, 1H),8,29 (s, 1H), 9,19 (s, 1H), 12,79 (s, 1H),
13,41 (br.s., 1H).

Hop chét trung gian 4-1

Metyl 2-(oxetan-3-ylmetyl)-5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)-2H-

indazol-6-carboxylat
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1,00 g (2,66 mmol) metyl 5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)-1H-
indazol-6-carboxylat (hop chét trung gian 3-1) dugc hoa tan trong 10 ml DMF va, sau
khi b6 sung 1,10 g (7,99 mmol) kali cacbonat va 221 mg (1,33 mmol) kali iodua, hén
hop nay dugc khudy & 25°C trong 30 phut, 603 mg (3,99 mmol) 3-bromometyloxetan
dugc bd sung vao, va hdn hop nay duge khudy & 25°C trong 24 gio. Hon hop phan tng
duoc tach gitta nude va etyl axetat. Hon hop nay dugc chiét hai 14n bang etyl axetat, va
cac pha hitu co két hgp dugce loc qua mang loc ky nuée va cd dic. Phan con lai dugc
tinh ché bang phwong phap sic ky cot trén silicagel (hexan/etyl axetat). Thu dugc 260

mg hop chét néu ¢ dé muc.

UPLC-MS (Phuong phéap A2): Rt = 1,24 phut

MS (ESIpos): m/z = 435(M+H)"

'H NMR (400 MHz, DMSO-d6): & [ppm] = 3,49 - 3,64 (m, 1 H), 3,95 (s, 3 H), 4,49 (t,
2 H), 4,68 (dd, 2 H), 4,81 (d, 2 H), 8,20 (dd, 1 H), 8,35 - 8,41 (m, 1 H), 8,43 - 8,49 (m,
2 H), 8,55 - 8,58 (m, 1 H), 9,06 (s, 1 H), 12,53 (s, 1 H).

Hop chét trung gian 4-2

Metyl 2-(2-metoxyetyl)-5-({[6-(triflometyl)pyridin-2-yl]cacbonyl} amino)-2H-indazol-
6-carboxylat

‘ X

F 1 6

: N

F HN
~ N
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H,C N KO\
o CH,

1,00 g (2,75 mmol) metyl 5-({[6~(triflometyl)pyridin-2-yl]cacbonyl }amino)-1H-
indazol-6-carboxylat (hop chat trung gian 3-1) dugc hoa tan trong 5 ml DMF, va 387 ul
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(4,12 mmol) 2-bromoetyl metyl ete, 1,14 g (8,23 mmol) kali cacbonat va 228 mg (1,37
mmol) kali iodua dugc bd sung vao trong khi khudy. Hon hop phén tng dugc khudy &
25°C trong 24 gid, pha lodng bing nuéc va chiét hai 1an bang etyl axetat. C4c pha hiru
co két hop duoc loc qua mang loc ky nude va cd dac. Phén con lai duoc tinh ché bing
phuong phap sdc ky cot trén silicagel (hexan/etyl axetat). Thu dugc 12 mg hop chét néu

& dé muc.
UPLC-MS (Phuong phap Al): R¢= 1,24 phut
MS (ESIpos): m/z =423 (M+H)"

I'H NMR (400 MHz, DMSO-d6): 8 [ppm] = 3,24 (s, 3 H), 3,86 (t, 2 H), 3,96 (s, 3 H),
4,65 (t, 2 H), 8,21 (dd, 1 H), 8,35 - 8,42 (m, 1 H), 8,43 - 8,51 (m, 2 H), 8,52 (d, 1 H),
9,06 (s, 1 H), 12,53 (s, 1 H).

Hop chét trung gian 4-3

Metyl 2-(3-metoxypropyl)-5-({[6-(triflometyl)pyridin-2-yl] cacbonyl }amino)-2H-

indazol-6-carboxylat

| AN

F _ o
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1,00 g (2,75 mmol) metyl 5-({[6-(triflometyl)pyridin-2-yl]cacbonyl}amino)-1H-
indazol-6-carboxylat (hop chit trung gian 3-1) dugc hoa tan trong 5 ml DMF, va 460 pl
(4,12 mmol) 1-bromo-3-metoxypropan, 1,14 g (8,23 mmol) kali cacbonat va 228 mg
(1,37 mmol) kali iodua dugc bd sung vao trong khi khudy. Hon hop phan tng duoc
khudy & 25°C trong 72 gid, pha loang bing nudc va chiét hai 14n bang etyl axetat. Cac
pha hitu co két hop dugc loc qua mang loc ky nudce va co dic. Phan con lai dugce tinh
ché bang phuong phap séc ky cot trén silicagel (hexan/etyl axetat). Thu dugc 28 mg hop

chét néu & dé muc.
UPLC-MS (Phuong phap Al): Re= 1,29 phut

MS (ESIpos): m/z =437 (M+H)"
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' NMR (400 MHz, DMSO-d6): & [ppm] = 2,17 (quin, 2 H), 3,24 (s, 3 H), 3,33 - 3,36
(m, 2 H), 3,96 (s, 3 H), 4,53 (t, 2 H), 8,21 (dd, 1 H), 8,35 - 8,42 (m, 1 H), 8,45 - 8,49 (m,
2 H), 8,54 (d, 1 H), 9,06 (s, 1 H), 12,54 (s, 1 H).

Hop chét trung gian 4-4

Metyl 2-(3-hydroxy-3-metylbutyl)-5-({[6-(triflometyl)pyridin-2-yl] cacbonyl }amino)-
2H-indazol-6-carboxylat

Phurong phdp diéu ché 1

OH

930 mg (2,55 mmol) metyl 5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)-
1H-indazol-6-carboxylat (hgp chit trung gian 3-1), 1,06 g kali cacbonat va 212 mg kali
iodua ban dAu duge nap trong 9 ml DMF va hdn hop nay dugc khudy trong 15 phut. Sau
do, 0,62 ml 4-bromo-2-metylbutan-2-ol dugc bd sung vao va hdn hop nay duge khuay
& 60°C trong 16 gid, Hon hop nay dugce phéi tron v6i nude va chiét hai 14n bang etyl
axetat, va phﬁn chiét duoc rira ba 1an béng dung dich natri clorua béo hoa, loc va co dic.
Tinh ché bang phuong phap sdc ky cot trén silica gel (hexan/etyl axetat) tao ra 424 mg
hop chét néu ¢ dé muc.

UPLC-MS (Phuong phap A2): R¢= 1,21 phut (b9 do UV: TIC), khéi lwong phat hién
duoc 450,00.

TH-NMR (400MHz, DMSO-ds): 8 [ppm]= 1,16 (s, 6 H) 2,02 - 2,11 (m, 2 H) 3,96 (s, 3
H) 4,51 - 4,60 (m, 3 H) 8,20 (dd, J=7,83, 1,01 Hz, 1 H) 8,39 (s, 1 H) 8,45 (s, 2 H) 8.55
(d, J=0.76 Hz, 1 H) 9.05 (s, 1 H) 12.52 (s, 1 H).

Phwrong phap diéu ché 2

1,95 g (7,03 mmol) metyl 5-amino-2-(3-hydroxy-3-metylbutyl)-2H-indazol-6-
carboxylat (hgp chét trung gian 7-1) ban dau duoc nap trong 30 ml THF. 1,48 g (7,73
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mmol) axit 6-(triflometyl)pyridin-2-carboxylic, 2,71 g (8,44 mmol) O-(benzotriazol-1-
y1)-N,N,N',N'-tetrametyluroni tetrafloborat va 1,47 ml (8,44 mmol) N-etyl-N-
isopropylpropan-2-amin dugc bd sung vao va hdn hop nay dugce khudy & 25°C trong
20,5 gid. Nude duge bd sung vao, hdn hop nay dugc chiét ba 1an bang etyl axetat va cac
phan chiét dugc rira béng dung dich natri clorua, loc qua mang loc ky nudc va c6 déc.
Phan cin duogc tach bang phuong phép sdc ky cot trén silica gel (gradien hexan/etyl
axetat). Thu dugc 2,79 g hop chét néu & d& muyc.

UPLC-MS (Phuong phéap Al): R = 1,23 phut (b6 do UV: TIC), khéi lwong phét hién
duoc 450,00.

Hop chét trung gian 4-5

Metyl 2-(2-{[tert-butyl(dimetyl)silyl]oxy} etyl)-5-({[6-(triflomety])pyridin-2-

yl]cacbonyl}amino)-2H-indazol-6-carboxylat

X
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1,00 g (2,66 mmol, 97%) metyl 5-({ [6-(triflometyl)pyridin-2-yl]cacbonyl}
amino)-1H-indazol-6-carboxylat (hop chét trung gian 3-1) ban dau dugc nap trong 50
ml DMF, 1,10 g (7,99 mmol) kali cacbonat va 221 mg (1,33 mmol) kali iodua dugc bd
sung vao trong khi khudy, va hdn hop nay duoc khudy & 25°C trong 30 phut. Sau do,
857 ul (3,99 mmol) (2-bromoetoxy)(tert-butyl)dimetylsilan duoc bd sung vao va hdn
hop nay dugc khudy & 25°C trong 24 gid. Hdn hop phén Gmg dugc pha lodng bang nude
va chiét bang etyl axetat. C4c pha hiru co két hop duoc loc qua mang loc ky nude va co
dic. Phan con lai dugc tinh ché bang phuong phép sdc ky cot trén silicagel (hexan/etyl

axetat). Thu dugc 400 mg hop chit néu & d& muc.
UPLC-MS (Phuong phap Al): Re= 1,58 phut

MS (ESIpos): m/z = 523(M+H)"

-56-



40837

'H NMR (300 MHz, DMSO0-d6): & [ppm] = -0,18 - -0,13 (m, 6 H), 0,74 (s, 9 H), 3,96
(s, 3 H), 4,08 (t, 2 H), 4,57 (t, 2 H), 8,15 - 8,25 (m, 1 H), 8,32 - 8,43 (m, 1 H), 8,43 -
8,52 (m, 3 H), 9,07 (s, 1 H), 12,53 (s, 1 H).

Hop chét trung gian 4-6

Metyl 2-(3-{[tert-butyl(dimetyl)silylJoxy} propyl)-5-({[6-(triflometyl)pyridin-2-yl]

cacbonyl}amino)-2H-indazol-6-carboxylat

S
Fool _ o
- N
F HN
-
o <\ ’
HSC’ N 3C\ ,CH3
>T'CH3
H,C CH,

Tuong tu nhu hop chit trung gian 4-5, 1,00 g (2,75 mmol) metyl 5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl}amino)-1H-indazol-6-carboxylat (hgp chat trung
gian 3-1) dugc hoa tan trong 10 ml DMF, 1,14 g (8,24 mmol) kali cacbonat va 228 mg
(1,37 mmol) kali iodua duge bd sung vao trong khi khudy, va hon hop nay dugc khudy
& 25°C trong 30 phat. Sau do, 1,04 g (4,12 mmol) (3-bromopropoxy)(tert-
butyl)dimetylsilan dugc bd sung vao va hén hop nay dugc khudy & 25°C trong 24 gid.
H3n hop phan tng dugc loc va banh loc duge rira bing etyl axetat. Hon hop phan tng
dugc tach gifta nuGe va etyl axetat va pha nudc duge chiét hai 1an bang etyl axetat. Cac
pha hitu co két hop duge loc qua mang loc ky nudce va c6 dic. Tinh ché phin cin bang

phuong phap HPLC didu ché tao ra 428 mg hop chat néu & dé muyc.
UPLC-MS (Phuong phéap Al): Rt = 1,63 phut
MS (ESIpos): m/z = 537(M+H)"

'H NMR (400 MHz, DMSO-d6): & [ppm] = -0,02 - 0,06 (m, 6 H), 0,87 (s, 9 H), 2,14
(quin, 2 H), 3,62 (t, 2 H), 3,96 (s, 3 H), 4,54 (t, 2 H), 8,20 (d, 1 H), 8,35 - 8,42 (m, 1 H),
8,43 - 8,48 (m, 3 H), 8,49 - 8,53 (m, 1 H), 9,06 (s, 1 H).

Hop chéat trung gian 4-7
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Metyl 5-({[6-(2-hydroxypropan-2-yl)pyridin-2-yl]cacbonyl } amino)-2-(4,4,4-
triflobutyl)-2H-indazol-6-carboxylat

300 mg (0,80 mmol) metyl 5-({[6-(2-hydroxypropan-2-yl)pyridin-2-
yl]Jcacbonyl}amino)-1H-indazol-6-carboxylat (hgp chit trung gian 3-3) ban dau duoc
nap trong 4,5 ml DMF. 287 mg (1,21 mmol) 1,1,1-triflo-4-iodobutan va 333 mg kali
cacbonat dugc bd sung vao va hdn hop ndy duge khudy & 100°C trong 23 gid, nudc
duoc bd sung vao, va hdn hop nay dugc chiét ba 1an bing etyl axetat. Hon hop nay duge
c6 dic va san pham duoc tinh ché bang phuong phap HPLC didu ché. Quy trinh ndy tao

ra 72 mg hop chét néu & d& muc.

UPLC-MS (Phuong phap Al): Re = 1,26 phut (b9 do UV: TIC), khéi luong phét hién
duoc 464,17.

Hop chét trung gian 4-8

Metyl 5-{[(5-flo-6-metylpyridin-2-yl)cacbonyl]amino}-2-(3-hydroxy-3 -metylbutyl)-
2H-indazol-6-carboxylat

F | N
= O
HC” N CH,
HN ﬁOH
-
N CH,
0 <\
H,C N
O

195 mg (0,46 mmol) metyl 5-amino-2-(3-hydroxy-3-metylbutyl)-2H-indazol-6-
carboxylat (hgp chét trung gian 7-1) dugc cho phan ing v6i 78 mg (0,50 mmol) axit 5-
flo-6-metylpyridin-2-carboxylic twong ty nhu hop chét trung gian 4-4 (Phuong phap
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didu ché 2) trong 19,5 gid. Thu dugc 228 mg san phim tho sau khi 1am sach bang nude
theo cach tuong tu.

UPLC-MS (Phuong phap Al): R¢ = 1,20 phut (bd do UV: TIC), khéi luong phat hién
duoc 414,00.

Hop chét trung gian 4-9

Metyl 2-(3-hydroxy-3-metylbutyl)-5-{[(6-metylpyridin-2-yl)cacbonyl]amino}-2H-

indazol-6-carboxylat

CH,

HN ﬁOH
-
N CH

3
/O \N/

195 mg (0,45 mmol) metyl 5-amino-2-(3-hydroxy-3-metylbutyl)-2H-indazol-6-
carboxylat (hop chét trung gian 7-1) dwoc cho phan tmg véi 70 mg (0,50 mmol) axit 6-
metylpyridin-2-carboxylic twong tu nhu quy trinh didu ché hop chét trung gian 4-4
(Phuong phép didu ché 2) trong 19,5 giv. Thu duge 278 mg hop chét néu & dé muc dudi

dang san pham thd sau khi lam sach bing nude theo cach tuong tu.

UPLC-MS (Phuong phap Al): R¢ = 1,14 phut (bo do UV: TIC), khdi luong phét hién
duoc 396,00.

Hop chét trung gian 4-10

Metyl 2-[3-(2,2,2-trifloetoxy)propyl]-5-({[6-(triflometyl)pyridin-2-yl]cacbonyl}

amino)-2H-indazol-6-carboxylat
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Hon hop chia 250 mg (0,58 mmol) metyl 5-({[6-(triflometyl)pyridin-2-
yl]cacbonyl}amino)-1H-indazol-6-carboxylat (hop chét trung gian 3-1), 193 mg (0,88
mmol) 3-bromopropyl 2,2,2-trifloetyl ete, 242 mg kali cacbonat va 145 mg kali iodua
trong 3 ml DMF dugc khudy & 100°C trong 20 gid. Nudce dugce bb sung vao, hdn hop
nay dugc chiét bang etyl axetat va phan chiét dugc rira béng natri clorua solution va co

d3c. Tinh ché bang phuong phap HPLC didu ché tao ra 52 mg hop chit néu & d& muc.

UPLC-MS (Phuong phap Al): R = 1,39 phut (bd do UV: TIC), khéi lugng phat hién
duoc 504,12.

Hop chét trung gian 4-11

Metyl 5-({[6-(diflometyl)pyridin-2-yl]cacbonyl}amino)-2-(3 -hydroxy-3-metylbutyl)-
2H-indazol-6-carboxylat

I\ _¢
—N  HN
/
F N HO CHj,
F 0 =N A\_l<
oL CHj
CH,

2,00 g metyl S5-amino-2-(3-hydroxy-3-metylbutyl)-2H-indazol-6-carboxylat
(hop chat trung gian 7-1) ban dau dugc nap trong 40 ml THF. 1,50 g axit 6-
(diflometyl)pyridin-2-carboxylic, 2,78 g O-(benzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni tetrafloborat (TBTU, CAS Number 125700-67-6) va 1,5 ml N-etyl-N-
isopropylpropan-2-amin dugc bd sung vao va hon hop nay dugce khudy & nhiét do trong
phong trong 24 gid. Nudc dugc bd sung vao, hdn hgp nay duoc chiét ba 1an bang etyl
axetat, va cac pha hitu co két hgp duoc rira bang dung dich natri clorua va loc qua mang
loc ky nuée. Hon hop nay duge co dac va phén cin dugc tinh ché bang phuong phap
sdc ky cot trén silica gel (hexan/etyl axetat). Quy trinh nay tao ra 3,05 g hop chéat néu &

dé muc duédi dang chat ran mau vang.

UPLC-MS (Phuong phép Al): Rt = 1,15 phut (b do UV TIC), khéi luong phat hién
duoc 432,00.
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-NMR (400MHz, DMSO-de): & [ppm]= 1,17 (s, 6H), 2,04 - 2,11 (m, 2H), 3,99 (s,
3H), 4,52 - 4,60 (m, 3H), 7,10 (t, 1H), 8,00 (dd, 1H), 8,28 - 8,38 (m, 2H), 8,44 — 8,47
(m, 1H), 8,56 (d, 1H), 9,05 (s, 1H), 12,49 (s, 1H).

Hop chét trung gian 5-1

N-[6-(2-Hydroxypropan-2-yl)-1H-indazol-5-yl] -6-(triflometyl)pyridin-2-cacboxamit

7
F I
F N O
N
F HN
\)
H,C N
N
HO H
CH

B6 sung cin than 6,9 ml (5 duong lugng) dung dich metylmagie bromua 3M
trong dietyl ete vao dung dich, da lam mat trong bé 1am mat bang nudc d4, chira 1,50 g
(4,12 mmol) metyl 5-({[6-(triflometyl)pyridin-2-yl]cacbonyl }amino)-1H-indazol-6-
carboxylat (hop chét trung gian 3-1) trong 20 ml THF. Hon hop nay duge khuy trong
khi 1am mat bang bé nudc d4 trong 1 giv va & nhiét do trong phong trong 19,5 gio. 2
duong luong dung dich metylmagie bromua nita dugc bd sung vao va hon hgp nay dugce
khudy ¢ nhiét d9 trong phong trong 24 gid nita. Dung dich nuéc ammoni clorua bdo hoa
dugc bd sung vao va hdn hop nay duge khudy va chiét ba 14n bang etyl axetat. C4c pha
hitu co két hop dugc rita bing dung dich natri clorua, dugc loc qua b loc ki nudce va
duge co dic. Phan con lai duge tinh ché bang phuong phép sic ky cot trén silicagel

(hexan/etyl axetat). Thu dugc 763 mg hop chét néu & d& muc.

'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,63 (s, 6H), 5,99 (s, 1H), 7,49 (s, 1H), 8,06
(s, 1H), 8,14 - 8,19 (m, 1H), 8,37 (t, 1H), 8,46 (d, 1H), 8,78 (s, 1H), 12,32 (s, 1H),
12,97 (s, 1H).

Hop chét trung gian 5-2

6-(Diflometyl)-N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-ylJpyridin-2-carboxamit
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Tuwong ty quy trinh diéu ché hop chét trung gian 5-1, 2,40 g (6,93 mmol) metyl
5-({[6-(diflometyl)pyridin-2-yl]cacbonyl}amino)- 1H-indazol-6-carboxylat (hop chét
trung gian 3-2) trong 10 ml THF dugc cho phan tg véi ba phan dung dich metylmagie
bromua 3M trong dietyl ete (6,9 ml, sau do khudy & nhiét do trong phong trong 45 phut;
11,6 ml, sau d6 khudy & nhiét dé trong phong trong 2 gid; 6,9 ml, sau d6 khudy & nhiét
do trong phong trong 2 gid). Sau khi l1am sach nhu d6i v6i hop chat trung gian 5-1, thu

duoc 2,39 g san phim tho, ma dugc st dung tiép ma khong can tinh ché thém.
Hop chét trung gian 6-1
Metyl 2-(3-hydroxy-3-metylbutyl)-5-nitro-2H-indazol-6-carboxylat

O,N

N OH
/O <

H,C

o) H,C CH,

5,00 g (22,6 mmol) metyl 5-nitro-1H-indazol-6-carboxylat (hop chat trung gian
1-1) ban du duoc nap trong 40 ml1 DMF. 5,65 g (33,9 mmol) 4-bromo-2-metylbutan-2-
ol, 9,37 g (67,8 mmol) kali cacbonat va 5,63 g (33,9 mmol) kali iodua duoc bd sung vao
va hdn hop nay duoc khudy & 100°C trong 20 gid. Nude dugc bd sung vao, hdn hop nay
duoc chiét ba 1an bang etyl axetat va cac phan chiét duge rira bing dung dich natri
clorua, loc qua mang loc ky nudc va co dac. Phén con lai duoc tinh ché bing phuong
phap sic ky cot trén silicagel (hexan/etyl axetat). Cac chét rén thu duoc duoc khudy véi
dietyl ete, loc ra bang cach hut, rira bang dietyl ete va 1am khd. Thu dugc 2,49 g hop

chat néu & de muc.

UPLC-MS (Phuong phéap Al): R = 0,93 phut (bo do UV: TIC), khéi luong phat hién
duoc 307,00.
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IH-NMR (400MHz, DMSO-de): & [ppm]= 1,15 (s, 6H), 2,02 - 2,11 (m, 2H), 3,84 (s,
3H), 4,54 (s, 1H), 4,58 - 4,65 (m, 2H), 8,05 (s, 1H), 8,69 (s, 1H), 8,86 (s, 1H).
Hop chét trung gian 7-1

Metyl 5-amino-2-(3-hydroxy-3-metylbutyl)-2H-indazol-6-carboxylat

N OH
0] H,C CH,

453 ¢ sdt va 217 mg amoni clorua dugc bd sung vao 2,49 g (8,10 mmol) metyl
2-(3-hydroxy-3-metylbutyl)-5-nitro-2H-indazol-6-carboxylat (hop chét trung gian 6-1)
trong 30 ml etanol va 10 ml nudc, va hdn hop nay dugc khudy & 90°C trong 21,5 gid.
Hon hop nay dugce loc qua xelit va rira k§ ba 14n bang etanol, va dich loc duoc co dac
va phﬁn can duoc phéi trdn voi nude. Thuce hién viée chiét ba lan bﬁng etyl axetat (dé
cai thién su tach pha, dung dich natri clorua dugc bd sung vao). C4c pha hitu co két hop
duoc rira bang dung dich natri clorua, duoc loc qua bd loc ki nude va duogc co dac. Quy

trinh nay tao ra 1,95 g (85% so v6i Iy thuyét) hop chat néu & dé muc.

UPLC-MS (Phuong phap Al): R¢= 0,67 phut (bd do UV: TIC), khéi lugng phat hién
duoc 277,00.

H-NMR (400MHz, DMSO-de): & [ppm]= 1,14 (s, 6H), 1,96 - 2,08 (m, 2H), 3,85 (s,
3H), 4,39 - 4,51 (m, 3H), 5,81 (s, 2H), 6,80 (s, 1H), 8,05 (s, 1H), 8,18 (s, 1H).

Vi du thuc hién sang ché
Vidul

N-[6-(2-Hydroxypropan-2-yl)-2-(2-metoxyetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
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75 mg (0,18 mmol) metyl 2-(2-metoxyetyl)-5-({[6-(triflometyl)pyridin-2-yl]
cacbonyl }amino)-2H-indazol-6-carboxylat (hop chét trung gian 4-2) dugc hoa tan trong
500 pl THF va phdi tron v6i 887 pul (0,89 mmol) dung dich metylmagie bromua 1 M
trong THF. HOn hop phan tmg duoc khudy & 25°C trong 60 phut. Sau d6, 1 ml dung
dich nuéc ammoni clorua bdo hoa dugc cAn than bd sung vao va hdn hop nay duge loc.
Pha nuéc dugc chiét hai 1an bang etyl axetat, va cac pha hiru co duoc két hop, loc qua
mang loc ky nudc va co dic. Phan cin dugc hoa tan trong 3 ml DMSO va tinh ché bang
phuong phap HPLC diéu ché. Cac phan doan chira sin pham dugc dong kho. Thu duge

20 mg hgp chét néu ¢ dé muc.
UPLC-MS (Phuong phap Al): Re=1,08 phut
MS (ESIpos): m/z = 423 (M+H)"

'H NMR (300 MHz, DMSO-d6): & [ppm] = 1,62 (s, 6 H), 3,22 (s, 3 H), 3,82 (t, 2 H),
4,55 (t, 2 H), 5,96 (s, 1 H), 7,57 (s, 1 H), 8,16 (d1 H), 8,29 - 8,42 (m, 2 H), 8,42 - 8,50
(m, 1 H), 8,71 (s, 1 H), 12,36 (s, 1 H)

Viduy2

N-[6-(Hydroxymetyl)-2-(2-metoxyetyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-

carboxamit

OH
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13 mg (0,36 mmol) lithi nhom hydrua dugc tao huyén phu trong 1 ml THF va
hdn hop nay dugc 1am mat dén 0°C, 75 mg (0,17 mmol) metyl 2-(2-metoxyetyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl }amino)-2H-indazol-6-carboxylat (hop chit trung
gian 4-2) hoa tan trong 500 pl THF dugc bd sung vao timg giot va hdn hop nay dugc
khudy & 25°C trong 60 phut, hdn hop nay duoc pha lodng bing nudc va chiét hai 1an
bing etyl axetat, va cac pha hitu co két hop duogc rira bang dung dich natri clorua, loc
qua mang loc ky nuéc, ¢d déc va lam kho trong diéu kién 4p sut giam thip. Quy trinh

nay tao ra 13 mg hop chét néu ¢ d& muc.

UPLC-MS (Phuong phap A2): Re= 0,99 phut

MS (ESIpos): m/z =394 (M+H)"

'H NMR (400 MHz, DMSO-d6): § [ppm] = 3,23 (s, 3 H), 3,83 (t, 2 H), 4,56 (t, 2 H),
4,69 (d, 2 H), 5,77 (t, 1 H), 7,57 (s, 1 H), 8,19 (d, 1 H), 8,33 - 8,41 (m, 2 H), 8,43 - 8,47
(m, 1 H), 8,51 (s, 1 H), 11,20 (s, 1 H)

Vidu3
N-[6-(2-Hydroxypropan-2-yl)-2-(3-metoxypropyl)-2H-indazol-5-yl]-6-(triﬂomety1)

pyridin-2-carboxamit

S
F
= @)
N
F
F HN
/
N
H,C SN _\_\
HO™ L. 0—CH,

75 mg (0,17 mmol) metyl 2-(3 -metoxypropyl)-5-({[6-(triflometyl)pyridin-2-
yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hgp chéit trung gian 4-3) dugc hoa tan
trong 500 pl THF va phdi tron véi 859 pl (0,86 mmol) dung dich metylmagie bromua 1
M trong THF. H6n hop phan tng dugc khudy ¢ 25°C trong 60 phut. Sau do, 1 ml dung
dich amoni clorua bdo hoa dugc cén than bb sung vao va hon hgp nay dugc loc. Pha
nuéc duoc chiét hai 1an bang etyl axetat, va cac pha hitu co duoc két hop, loc qua mang

loc ky nude va co dic. Phan cin dugc hoa tan trong 3 ml DMSO va tinh ché béng
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phuong phap HPLC didu ché. Céc phan doan chira san pham dugc dong kho. Thu dugce

25 mg hop chét néu & dé muc.
UPLC-MS (Phuong phap Al): R¢= 1,13 phut
MS (ESIpos): m/z =437 (M+H)"

I NMR (400 MHz, DMSO-d6): § [ppm] = 1,62 (s, 6 H), 2,14 (quin, 2 H), 3,23 (s, 3
H), 3,26 - 3,32 (m, 2 H), 4,44 (t, 2 H), 5,95 (s, 1 H), 7,58 (s, 1 H), 8,16 (d, 1 H), 8,31 -
8,40 (m, 2 H), 8,43 - 8,48 (m, 1 H), 8,72 (s, 1 H), 12,36 (s, 1 H).

Vidu4

N-[6-(Hydroxymetyl)-2-(3-metoxypropyl) -2H-indazol-5-yl]-6-(triflometyl)pyridin-2-

carboxamit

OH

13 mg lithi nhém hydrua dugc tao huyén phui trong THF va hén hop nay dugc
]am mat dén 0°C, 75 mg (0,17 mmol) metyl 2-(3-metoxypropyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chit trung
gian 4-3) trong THF dugc bd sung vao timg giot va hdn hop nay dugc dé cho dat dén
nhiét d trong phong trong 30 phtt, hdn hgp nay dwgc pha lodng béng nude va loc, phan
can duoc rira bang etyl axetat va dich loc duge chiét bang etyl axetat. C4c pha etyl axetat
két hop duoc rira bang dung dich natri clorua, loc qua mang loc ky nud6ce va c6 déc. Phan

can duge tinh ché bang phuong phap HPLC didu ché.

'H NMR (300 MHz, DMSO-ds): 8 [ppm] = 2,14 (quin, 2 H), 3,23 (s, 3 H), 3,29 (t, 2
H), 4,45 (t, 2 H), 4,68 (d, 2 H), 5,77 (t, 1 H), 7,58 (s, 1 H), 8,18 (d, 1 H), 8,32 - 8,48
(m, 3 H), 8,51 (s, 1 F), 11,21 (s, 1 H).

Vidu5
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N-[2-(2-Hydroxyetyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl1]-6-
(triflometyl)pyridin-2-carboxamit
Giai doan A:

Didu ché N-[2-(2-{[tert-butyl(dimetyl)silyl]oxy }etyl)-6-(2-hydroxypropan-2-
yl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit

N
~ 7/
H3C N _\_ O CHs

\
H,C H,C—; Si—QCH
H,C CH

3

3

100 mg (0,19 mmol) metyl 2-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl }amino)-2H-indazol-6-carboxylat (hop chat trung
gian 4-5) dugc hoa tan trong 1 ml THF va phéi tron véi 669 ul (0,67 mmol) dung dich
metylmagie bromua 1 M trong THF. Hon hop phén tmg dugc khudy & 25°C trong 60
phit. Thém 287 pl (0,29 mmol) dung dich metylmagie bromua 1 M trong THF duge bd
sung vao va hdn hgp nay duoc khudy ¢ 25°C trong 3 gid. Sau d6, 20 ml dung dich amoni
clorua bdo hoa dugc cén than bd sung vao va hdn hgp nay duge loc. Pha nudce duoc
chiét hai 14n bang etyl axetat, va cac pha hitu co duge két hop, 1am kho qua magie
sulphat, loc, c6 dac va lam kho trong diéu kién 4p sudt giam thap. Quy trinh ndy tao ra
50 mg N-[2-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-6-(2-hydroxypropan-2-yl)-2H-
indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit.

UPLC-MS (Phuong phéap A2): R¢= 1,51 phut
MS (ESIpos): m/z = 523(M+H)"

'H NMR (300 MHz, DMSO-d6): & [ppm] = -0,17 - -0,09 (m, 6 H), 0,78 (s, 9 H), 1,62
(s, 6 H), 4,04 (t, 2 H), 4,47 (t, 2 H), 5,98 (s, 1 H), 7,57 (s, 1 H), 8,16 (d, 1 H), 8,29 (s, 1
H), 8,37 (t, 1 H), 8,45 (d, 1 H), 8,73 (s, 1 H), 12,38 (s, 1 H).

Giai doan B:
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50 mg (96 pmol) N-[2-(2-{[tert-butyl(dimetyl)silyl]oxy} etyl)-6-(hydroxymetyl)-
2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit dugc hoa tan trong 1,0 ml THF
va phdi trén v6i 144 pl (0,14 mmol) dung dich tetrabutylamoni florua 1 M trong THF.
Hbn hop phan tng dugc khudy & nhiét do trong phong trong 1 gio, hdn hop nay duoc
pha lodng bing nudc va chiét hai 14n bang etyl axetat, va c4c pha hitu co két hop duoc
rira bang dung dich natri clorua bdo hoa, loc qua mang loc ky nudc va cd déc. Quy trinh
nay tao ra 36 mg N-[2-(2-hydroxyetyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-y1]-6-
(triflometyl)pyridin-2-carboxamit (Vi du 5).

TH-NMR (400MHz, DMSO-dg): d [ppm] = 1,62 (s, 6H), 3,86 (g, 2H), 4,43 (t, 2H),
4,95 (t, 1H), 5,94 (s, 1H), 7,57 (s, 1H), 8,16 (dd, 1H), 8,30 (s, 1H), 8,37 (t, 1H), 8,45
(d, 1H), 8,72 (s, 1H), 12,36 (s, 1H).

UPLC-MS (Phuong phap A2): R¢= 0,97 phut (b do UV: TIC), khéi lugng phét hién
duoc 408,00.

Vidu6

N-[6-(2-Hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-indazol-5-yl1]-6-
(triflometyl)pyridin-2-carboxamit

Giai doan A:

Diéu ché N-[2-(3-{[tert-butyl(dimetyl)silyl]oxy} propyl)-6-(2-hydroxypropan-2-
yl)-2H-indazol-5-yl1]-6-(triflometyl)pyridin-2-carboxamit
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50 mg (0,09 mmol) metyl 2-(3-{[tert-butyl(dimetyl)silylJoxy}propyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chat trung
gian 4-6) dugc hoa tan trong 500 ul THF va phéi tron véi 326 pl (0,33 mmol) dung dich
metylmagie bromua 1 M trong THF. Hon hop phan tmg dugc khudy & 25°C trong 60
phut. Sau d6, 20 ml dung dich amoni clorua bdo hoa dugc cAn than bd sung vao va hon
hop nay dugc chiét hai 14n bang etyl axetat. C4c pha hitu co két hop dugc loc qua mang
loc ky nuédc, co dac va lam kho trong diéu kién ap suit giam thép. Phén cin dugc tinh
ché bing phuong phap HPLC diéu ché. Thu dugc 40 mg N-[2-(3-{[tert-
butyl(dimetyl)silyl]oxy} propyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit.

UPLC-MS (Phuong phéap Al): Re= 1,58 phut
MS (ESIpos): m/z = 537(M+H)"

I NMR (300 MHz, DMSO-d6): 8 [ppm] = 0,02 - 0,05 (m, 6 H), 0,84 - 0,91 (m, 9 H),
1,62 (s, 6 H), 2,02 - 2,18 (m, 2 H), 3,55 - 3,62 (m, 2 H), 4,45 (t, 2 H), 5,96 (s, 1 H), 7,57
(s, 1 H), 8,16 (d, 1 H), 8,31 (s, 1 H), 8,33 - 8,42 (m, 1 H), 8,45 (d, 1 H), 8,72 (s, 1 H),
12,37 (s, 1 H).

Giai doan B:
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37 mg (0,07 mmol) N-[2-(3-{[tert-butyl(dimetyl)silylJoxy} propyl)-6-(2-
hydroxypropan-2-yl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit dugc hoa
tan trong 500 pl THF va phéi tron voi 207 pl (0,21 mmol) dung dich tetrabutylamoni
florua 1M trong THF. Hon hop phan tng dugc khudy & 25°C trong 2 gid. Hon hop nay
duoc pha lodng bang nudc va chiét hai 1an bang etyl axetat, va cac pha hitu co két hop
duge rira bang dung dich natri clorua bdo hoa, loc va cd dac. Sau khi tinh ché bing
phuong phip HPLC diéu ché, thu duoc 10 mg N-[6-(2-hydroxypropan-2-yl)-2-(3-
hydroxypropyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit (Vi du 6, chira
thanh phan th cép).

UPLC-MS (Phuong phap A2): R:= 1,00 phut

MS (ESIpos): m/z = 423 (M+H)"

CAc tin hiéu 'H NMR chon loc (400 MHz, DMSO-d6): § [ppm] = 1,61 (s), 2,00 - 2,12
(m), 3,38 (t, 2 H), 4,44 (t, 2 H), 4,62 (br, s,, 1 H), 5,93 (br, s,, 1 H), 7,55 (s, 1 H), 8,13
(d, 1 H), 8,27 - 8,38 (m, 2 H), 8,43 (d, 1 H), 8,71 (s, 1 H), 12,30 (br, s,, 1 H),

Vidu7

N-[2-(2-Hydroxyetyl)-6-(hydroxymetyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-

carboxamit
Giai doan A:

N-[2-(2-{[tert-Butyl(dimetyl)silylJoxy} etyl) -6-(hydroxymetyl)-2H-indazol-5-
yl]-6-(triflometyl)pyridin-2-carboxamit

N
/
=N _\—o\ CH,
OH H3C—/Si—f—CH3

HC  CH,

100 mg (0,19 mmol) metyl 2-(2-{[tert-butyl(dimetyl)silyl]oxy} etyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chat trung
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gian 4-5) dugc hoa tan trong 1 ml THF va phéi tron v6i 191 pl (0,38 mmol) dung dich
lithi bohydrua 2M. Hon hgp nay dugc dé cho khudy ¢ 25°C trong 24 gio, 14 mg (0,38
mmol) natri bohydrua va 500 pl metanol dugc bd sung vao, va hdn hop nay dugc khudy
& 25°C trong 4 gid. Thém 14 mg (0,38 mmol) natri bohydrua dugc bd sung vao, va hdn
hop nay dugc khudy & 25°C trong 24 gid, nude dugce cAn than bd sung vao hdn hop phan
ung va pha hitu co dugce loai bd. Sau do, hdn hop nay duge chiét hai 14n bang etyl axetat,
va cac pha hitu co két hop dugc rira bang dung dich natri clorua bdo hoa, loc qua mang
loc ky nudce va co déc. Phéan cin duogc xtr Iy trong 2 m1 DMSO va tinh ché bang phuong
phap HPLC diéu ché. Quy trinh nay tao ra 30 mg N-[2-(2-{[tert-
butyl(dimetyl)silyl]oxy}etyl)-6-(hydroxymetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit.

UPLC-MS (Phuong phép A2): R, = 1,44 phiit
MS (ESIpos): m/z = 495(M+H)*
'H NMR (300 MHz, DMSO-d6): 8 [ppm] = -0,16 - -0,12 (m, 6 H), 0,75 - 0,79 (m, 9 H),

4,05 (t, 2 H), 4,48 (¢, 2 H), 4,69 (d, 2 H), 5,75 - 5,77 (m, 1 H), 7,57 (5, 1 H), 8,18 (dd, 1
H), 8,30 - 8,33 (m, 1 H), 8,38 (t, 1 H), 8,45 (d, 1 H), 8,51 (s, 1 H), 11,20 (s, 1 H).

Giai doan B:

OH

33 mg (0,07 mmol) N-[2-(2-{[tert-butyl(dimetyl)silyl]oxy} etyi)-6-
(hydroxymetyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit dugc hoa tan
trong 1 ml THF va phdi tron v6i 100 pl (0,10 mmol) dung dich tetrabutylamoni florua
1 M trong THF. Hdn hgp phén ung dugc khudy & 25°C trong 1 gid. Hon hop nay dugc
pha lodng bing nudc va chiét hai 1an bang etyl axetat, va c4c pha hitu co két hop dugc

rira bang dung dich natri clorua bdo hoa, loc qua mang loc ky nuéce, ¢d dic va lam khd
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trong didu kién ap sut giam thap. Thu dugc 25 mg N-[2-(2-hydroxyetyl)-6-
(hydroxymetyl)-2H-indazol-5-yl]-6-(triflometyl)pyridin-2-carboxamit (Vi du 7).

UPLC-MS (Phuong phap A2): Rt = 0,87 phut

MS (ESIpos): m/z =381 (M+H)"

IH NMR (300 MHz, DMSO-d6): § [ppm] = 3,87 (q, 2 H), 4,44 (t, 2 H), 4,69 (d, 2 H),
4,98 (t, 1 H), 5,70 - 5,81 (m, 1 H), 7,57 (s, 1 H), 8,11 - 8,23 (m, 1 H), 8,31 - 8,42 (m, 2
H), 8,43 - 8,49 (m, 1 H), 8,51 (s, 1 H), 11,20 (s, 1 H).

Vidu8

N-[6-(2-Hydroxypropan-2-yl)-2-(oxetan-3-ylmetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

50 mg (0,12 mmol) metyl 2-(oxetan-3-ylmetyl)-5-({[6-(triflometyl)pyridin-2-
yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chéit trung gian 4-1) dugc hoa tan
trong 500 pl THF va phéi tron véi 576 pl (0,58 mmol) dung dich metylmagie bromua
1M trong THF. Hdn hop phan ung dugc khudy & 25°C trong 60 phit. Sau d6, 20 ml
dung dich nuéc ammoni clorua bdo hoa dugc cAn than bd sung vao va hdn hop nay dugc
¢ dic. Pha nudc dugce chiét hai 1an béng etyl axetat, va cac pha hitu co dugc két hop,
lam kho qua magie sulphat, loc va c6 dac. Phan cin dugc hoa tan trong 2,0 ml DMSO
va tinh ché bang phuong phap HPLC diéu ché. Cac phan doan chira san pham dugc
dong khd. Thu duge 30 mg hop chét néu & d& muc.

UPLC-MS (Phuong phép A2): Re= 1,03 phut

MS (ESIpos): m/z =435 (M+H)"
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'H NMR (400 MHz, DMSO-d6): & [ppm] = 1,62 (s, 6 H), 3,45 - 3,61 (m, 1 H), 4,48 (t,
2 H), 4,66 (dd, 2 H), 4,72 (d, 2 H), 5,94 (s, 1 H), 7,57 (s, 1 H), 8,16 (d, 1 H), 8,33 - 8,42
(m, 2 H), 8,42 - 8,47 (m, 1 H), 8,72 (s, 1 H), 12,36 (s, 1 H).

Vidu9

N-[6-(Hydr0xymetyl)-2-(0xetan—3-ylmetyl)-2H-indazol-S-yl]-6-(triﬂometyl)pyridin-2-

carboxamit

~ 7/

OH

75 mg (0,17 mmol) metyl 2-(oxetan-3-ylmetyl)-5-({[6-(triflometyl)pyridin-2-
yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chét trung gian 4-1) duoc hoa tan
trong 1 ml hdn hgp THF/metanol (1:1), va 8 mg (0,21 mmol) natri bohydrua dugc bd
sung vao. Hon hop nay dugc dé cho khudy & 25°C trong 60 phut. Hon hop phéan tmg
duoc ¢6 dic, va phan cin duogc phdi tron véi nude. Huyén phu nay khudy manh liét
trong 15 phut, va cac chét rén loc ra bing cach hit, rira hai 1an bing nudc va hai 1an
bang dietyl ete, va 1am kho trong diéu kién 4p suit giam thap. Thu dugc 48 mg hop chét

néu ¢ dé muc.
UPLC-MS (Phuong phéap A2): R¢= 0,94 phut
MS (ESIpos): m/z =407 (M+H)"

'H NMR (300 MHz, DMSO-d6): § [ppm] = 3,55 (s, 1 H), 4,48 (t, 2 H), 4,61 - 4,77 (m,
6 H), 7,57 (s, 1 H), 8,18 (dd, 1 H), 8,33 - 8,49 (m, 3 H), 8,51 (s, 1 H), 11,21 (s, 1 H).

Vidu 10

N-{6-(2-Hydroxypropan-2-yl)-2-[3-(metylsulphonyl)propyl]-2H-indazol-5-yl}-6-
(triflometyl)pyridin-2-carboxamit
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Hén hop chira 500 mg (1,32 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-
yl]-6-(triflometyl)pyridin-2-carboxamit (hop chét trung gian 5-1), 569 mg kali cacbonat
va 114 mg kali iodua trong 5,0 ml DMF dugc khudy & nhiét do trong phong trong 15
phut. 414 mg 1-bromo-3-(metylsulphonyl)propan dugc bd sung vao va hdn hop nay
dugc khudy & nhiét do trong phong qua dém. Nude duge bd sung vao, hon hgp nay duge
chiét hai 14n bang etyl axetat va cac phan chiét dugc rira bang dung dich natri clorua va
c6 dic. Phin cin dugc tinh ché bang phuong phap sic ky cot (gradien
diclometan/metanol). Phan doan san pham dugc khudy véi dietyl ete, loc va lam kho.

Thu duge 59 mg hop chét néu & dé& muc.

UPLC-MS (Phuong phap A2): R¢= 1,02 phit

MS (ESIpos): m/z = 485 (M+H)+

IH-NMR (300MHz, DMSO-ds): & [ppm]= 1,63 (s, 6H), 2,26 - 2,42 (m, 2H), 2,99 (s,
3H), 3,06 - 3,16 (m, 2H), 4,55 (t, 2H), 5,96 (s, 1H), 7,60 (s, 1H), 8,16 (d, 1H), 8,33 -
8,48 (m, 3H), 8,73 (s, 1H), 12,37 (s, 1H).

Vidu 1l
N—[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indaz01-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

AN
Fool
N/ O
F CH3
F HN ﬁOH
/
N CH,
H,C =/
CH,
OH
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Phuong phap diéu ché 1

705 mg (1,57 mmol) metyl 2-(3-hydroxy-3-metylbutyl)-5-({[6-
(triflometyl)pyridin-2-yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chét trung
gian 4-4) ban diu dugc nap trong 10 ml THF va lam mat trong bé lam méat bang nudc
da. 2,6 ml (5,0 duong luong) dung dich metylmagie bromua 3M (trong dietyl ete) dugc
bd sung vao va hon hgp nay dugc & cho khudy trong khi 1am mat bang bé nuéc da trong
1 gid va & nhiét do trong phong trong 4,5 gio. Thém 1 dwong lugng dung dich
metylmagie bromua duge bd sung vao va hdn hop nay duge dé cho khudy & nhiét do
trong phong trong 20,5 gid. Thém 1 dwong luong dung dich metylmagie bromua nita
dugc bd sung vao va hdn hop nay dugc dé cho khudy ¢ nhiét d6 trong phong trong 22
gid. Hon hop phén tng duge phdi tron v6i dung dich nue amoni clorua bao hoa, khudy
va chiét ba 14n bang etyl axetat. C4c pha hiru co két hop duoc rira bang dung dich natri
clorua, duoc loc qua bd loc ki nudce va duogc ¢o ddc. Quy trinh nay tao ra 790 mg phﬁn
cin ma dugc tinh ché bang phwong phap HPLC diéu ché. Quy trinh ndy tao ra 234 mg
hop chit néu & d& muc va 164 mg phan doan san pham ma dugc khudy véi dietyl ete.
Sau khi loc bing cach hit tiép theo 12 1am khd, thu dugc thém 146 mg hop chét néu &

dé muc.

UPLC-MS (Phuong phap Al): R¢= 1,10 phut (b9 do UV: TIC), khdi lugng phat hién
duoc 450,00.

IH-NMR (400MHz, DMSO-de): & [ppm]= 1,14 (s, 6H), 1,61 (s, 6H), 1,99 - 2,08 (m,
2H), 4,42 - 4,55 (m, 3H), 5,93 (s, 1H), 7,56 (s, 1H), 8,15 (dd, 1H), 8,32 - 8,39 (m, 2H),
8,41 - 8,47 (m, 1H), 8,70 (s, 1H), 12,34 (s, 1H).

Phuong phéap diéu ché 2

Hoén hop chira 500 mg (1,37 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-
yl]-6-(triflometyl)pyridin-2-carboxamit (hop chét trung gian 5-1), 569 mg kali cacbonat
va 114 mg kali iodua trong 5 ml DMF dugc khudy & nhiét do trong phong trong 15 phut.
344 mg (1,5 duong lugng) 4-bromo-2-metylbutan-2-ol dugc bb sung vao va hdn hop
nay dwoc dun néng dén 100°C trong 2 gid. Thém 0,5 dwong lugng 4-bromo-2-
metylbutan-2-ol dugc bd sung vao va hdn hop nay duogc khudy ¢ nhiét d6 trong phong
trong 16 gid. Hon hgp nay duoc phéi tron véi nude va chiét hai 14n bang etyl axetat, va

céc pha hitu co két hop dugc rira bing dung dich natri clorua bdo hoa va loc qua mang
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loc ky nudce va cd dac. Phén con lai duge tinh ché bang phuong phép tinh ché sic ky cot
trén silicagel (hexan/etyl axetat). Quy trinh nay tao ra 100 mg phén doan san phdm ma
duoc khudy voéi dietyl ete. Chét rin dugc loc ra va 1am kho. Thu dugc 60 mg hop chét

néu & d& muc.

'H-NMR (400MHz, DMSO-de): & [ppm]= 1,14 (s, 6 H), 1,61 (s, 6H), 1,99 - 2,07 (m, 2
H), 4,43 - 4,52 (m, 3 H) 5,94 (s, 1 H) 7,57 (s, 1 H) 8,15 (dd, 1H) 8,33 - 8,40 (m, 2 H),
8,42 - 8,48 (m, 1 H), 8,71 (s, 1 H), 12,35 (s, 1 H)

Vidu 12
N-{6-(2-Hydroxypropan-2-yl)-2-[2-(metylsulphonyl)etyl]-2H-indazol-5-yl } -6-
(triflometyl)pyridin-2-carboxamit

AN
Fool
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160 mg (0,44 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-y1]-6-
(triflometyl)pyridin-2-carboxamit (hop chét trung gian 5-1) dugc tao huyén phu cling
v6i 182 mg kali cacbonat va 36 mg kali iodua trong 1,0 ml DMF, va hdn hop nay dugc
khudy & nhiét do trong phong trong 15 phit. Sau d6, 123 mg 2-bromoetyl metyl sulphon
(0,66 mmol) dugc bd sung vao va hén hop nay duoc khudy & nhiét do trong phong qua
dém. Nude duge bd sung vao, hdn hgp nay duge chiét hai 14n bang etyl axetat va cac
phén chiét dugc rira béng dung dich nudc natri clorua bdo hoa, loc qua mang loc ky
nuée va ¢d dic. Tinh ché phin cin bang phuong phép HPLC diéu ché tao ra 20 mg hop

chit néu ¢ dé muc.
UPLC (Phuong phap A2): R¢= 1,01 phut;
MS (ESIpos): m/z =471 (M+H)+

I'H NMR (400 MHz, DMSO-ds): 8 [ppm]= 1,63 (s, 6 H), 2,90 (s, 3 H), 3,85 (t, 2 H),
4.86 (t, 2 H), 5,97 (s, 1 H), 7,59 (s, 1 H), 8,13 - 8,19 (m, 1 H), 8,37 (s, 1 H), 8,41 - 8,48
(m, 2 H), 8,74 (s, 1 H), 12,37 (s, 1 H).
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Vidy 13

6-(Diflometyl)-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxyprop an-2-yl)-2H-indazol-
5-yl]pyridin-2-carboxamit

=
F S 0]
N
F HN
—
H,C N OH
~ 7/
N
HO
CH, H,C CH,

Phuong phap diéu ché 1

Hon hop chira 250 mg 6-(diflometyl)-N-[6-(2-hydroxypropan-2-yl)-1H-indazol-
5-yl]pyridin-2-carboxamit (san pham thd cua hop chit trung gian 5-2), 144 mg kali
iodua va 239 mg kali cacbonat trong 2,5 ml DMF duoc khudy & nhiét do trong phong
trong 15 phit. 145 mg (0,87 mmol) 4-bromo-2-metylbutan-2-ol dugc bd sung vao, hdn
hop nay duogc khudy & 110°C trong 3 gid, thém 96 mg 4-bromo-2-metylbutan-2-ol dugc
bd sung vao va hon hgp nay dugc khudy ¢ 110°C trong 4 git. Nude dugce bd sung vao,
hén hop nay dugc chiét hai 1an béng etyl axetat va phan chiét duoc rira bang dung dich
nudce natri clorua ban bao hoa, loc qua mang loc ky nudc va cd dac. Tién hanh tinh ché
bing phuong phép sac ky cot trén silica gel (hexan/etyl axetat). Thu dugc 61 mg hop

chat néu ¢ d€ muc.

UPLC-MS (Phuong phép A1): Re= 1,00 phut (bd do UV: TIC), khéi lugng phat hién
duoc 432,00.

TH-NMR (300MHz, DMSO-ds): 8 [ppm]= 1,14 (s, 6H), 1,63 (s, 6H), 1,97 - 2,08 (m,
2H), 4,41 - 4,55 (m, 3H), 5,99 (s, 1H), 7,03 (t, 1H), 7,56 (s, 1H), 7,94 — 8,00 (m, 1H),
8.24 - 8,38 (m, 3H), 8,71 (s, 1H), 12,49 (s, 1H).

Phuong phap diéu ché 2

Twong tu nhu quy trinh diéu ché hop chét vi du 11 (Phuong phap diéu ché 1),
3,00 g metyl 5-({[6-(diflometyl)pyridin-2-yl]cacbonyl} amino)-2-(3-hydroxy-3-
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metylbutyl)-2H-indazol-6-carboxylat (hop chét trung gian 4-11) dugc cho phan tng voi
dung dich metylmagie bromua 3M (trong dietyl ete). Sau khi tinh ché san phdm tho bang
cach khudy véi dietyl ete, loc tiép theo 12 phuong phap HPLC didu ché, thu dugc 1,37
g hop chét néu & dé muc.

Viduy 14

6-CDiﬂometyl)-N-{6-(2-hydroxypropan-2-yl)-2-[2-(metylsu1ph0nyl)etyl]-2H-indazol-
5-yl}pyridin-2-carboxamit

=
F S 0]
N
F HN
-
H,C N 0
=N _\—/S/\/
HO /
CH O CH,

3

Hbn hop chira 250 mg 6-(diflometyl)-N-[6-(2-hydroxypropan-2-yl)-1H-indazol-
S-yl]pyridin-Z-éarboxamit (san pham tho ctia hop chét trung gian 5-2), 144 mg kali
jodua va 239 mg kali cacbonat trong 2,5 ml DMF dugc khudy & nhiét do trong phong
trong 15 phut, 162 mg 2-bromoetyl metyl sulphon (0,87 mmol) dugc bd sung vao va
hén hop nay duge khudy & 110°C trong 3 gid. Nude dugce bd sung vao, hdn hop nay
duge chiét hai 1an bang etyl axetat va phan chiét dugc rira béng dung dich nudc natri
clorua ban bdo hoa, loc qua mang loc ky nudc va co dac. Phén cin dugc tinh ché béng
phuong phap HPLC diéu ché va cac phan doan san pham dugc tinh ché tiép bang phuong
phép sdc ky cot trén silica gel (hexan/etyl axetat). Thu dugc 40 mg hop chét néu ¢ dé

muc.

IH-NMR (400MHz, DMSO-dg): & [ppm]= 1,65 (s, 6H), 2,90 (s, 3H), 3,85 (t, 2H), 4,85
(t, 2H), 6,03 (s, 1H), 7,04 (t, 1H), 7,59 (s, 1H), 7,98 (d, 1H), 8,25 - 8,36 (m, 2H), 8,43
(s, 1H), 8,75 (s, 1H), 12.52 (s, 1H).

Vidu 15

6-(Diflometyl)-N-[6-(2-hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-indazol-5-
yl]pyridin-2-carboxamit
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Giai doan A:

Didu ché N-[2-(3-{[tert-butyl(dimetyl)silylJoxy} propyl)-6-(2-hydroxypropan-2-
yl)-2H-indazol-5-yl]-6-(diflometyl)pyridin-2-carboxamit

=z
F X O ?HS
N o—si~CHs
F HN _/_/ CH
- 3
H,C —_ /N H,C CH,
HO

Hon hop chira 250 mg 6-(diflometyl)-N-[6-(2-hydroxypropan-2-yl)-1H-indazol-
5-yl]pyridin-2-carboxamit (hop chét trung gian 5-2), 48 mg kali iodua va 239 mg kali
cacbonat trong 2,5 ml DMF duoc khudy & nhiét do trong phong trong 15 phut. 219 mg
(0,87 mmol, 1,5 duong lugng) (3-bromopropoxy)(tert-butyl)dimetylsilan duoc b6 sung
vao va hdn hop nay duogc khudy & 110°C trong 3 gio. Thém 1 duong luong (3-
bromopropoxy)(tert-butyl)dimetylsilan dugc bd sung vao va hdn hop nay dugc khudy &
100°C trong 4 gio. Nudce dugce bd sung vao, hdn hop nay duge chiét bang etyl axetat va
phﬁn chiét duoc rra béng dung dich nudc natri clorua, loc qua mang loc ky nudce va cd
dic. Phan can dugc tinh ché bing phuong phap sic ky cot (hexan/etyl axetat). Thu duge

92 mg hop chét néu & dé myc.

Giai doan B:
a
F N O
N OH
F HN _/J
-
H,C N
~ 7/
HO

Tuong tu nhu quy trinh didu ché hop chét vi du 6, Giai doan B, 92 mg N-[2-(3-
{[tert-butyl(dimetyl)silyl]oxy} propyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl1]-6-
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(diflometyl)pyridin-2-carboxamit dwgc cho phan tmg v6i 0,53 ml dung dich
tetrabutylamoni florua 1M trong THF trong 1 gi¢. Lam sach bang nude nhu trong Vi du
6 va tinh ché bang phuong phap HPLC diéu ché tao ra 46 mg hop chit néu & d& muc.
UPLC-MS (Phuong phap Al): Re = 0,92 phut (b do UV: TIC), khéi lugng phat hién
duoc 404,00.

IH-NMR (400MHz, DMSO-de): & [ppm]= 1,64 (s, 6H), 2,05 (quin, 2H), 3,35 - 3,46
(m, 2H), 4,45 (t, 2H), 4,64 (t, 1H), 5,99 (s, 1H), 7,04 (t, 1H), 7,57 (s, 1H), 7,95 — 7,99
(m, 1H), 8,25 - 8,36 (m, 3H), 8,73 (s, 1H), 12,50 (s, 1H).

Vidu 16

N-[6-(2-Hydroxypropan-2-yl)-2-(4,4,4-triflobutyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit

| AN
F
N/ (@) F
. F
F HN F
-
H,C =,/
CH,
OH

Hdn hop chira 210 mg (0,58 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-
yl]-6-(triflometyl)pyridin-2-carboxamit (hop chét trung gian 5-1) trong 3 ml DMF dugc
phéi tron v6i 0,11 ml (0,87 mmol) 1,1,1-triflo-4-iodobutan va 239 mg kali cacbonat, va
hdn hop nay duoc khudy & 80°C trong 6 gid. Sau khi bd sung nudc, hon hop nay duge
chiét ba 14n bang etyl axetat, va c4c pha hitu co két hop dugc rira bang dung dich natri
clorua bdo hoa, loc qua mang loc ky nudc va cod dac. San pham tho dugc tinh ché bang
phuong phap HPLC didu ché. Thu dugc 19 mg hop chit néu & dé myc.

UPLC-MS (Phuong phép Al): R = 1,27 phut (bo do UV: TIC), khéi lugng phat hién
duoc 474,15.

'H-NMR (400MHz, DMSO-ds): 8 [ppm]= 1,62 (s, 6H), 2,10 - 2,33 (m), 4,49 (t, 2H),
5.94 (s, 1H), 7,59 (s, 1H), 8,13 - 8,18 (m, 1H), 8,32 - 8,41 (m, 2H), 8,41 - 8,47 (m,
1H), 8,72 (s, 1H), 12,35 (s, 1H).
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Vidu 17

N-{6-(2-Hydroxypropan-2-yl)-2-[3-(triflometoxy)propyl]-2H-indazol-5 -yl}-6-

(triflometyl)pyridin-2-carboxamit

150 mg (0,33 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit (hop chit trung gian 5-1) ban d4u dugc nap trong 2
ml THF. 58 mg (0,40 mmol) 3-(triflometoxy)propan-1-ol, 131 mg triphenylphosphine
va 71 pl diisopropyl azodicarboxylat (DIAD, CAS 2446-83-5) dugc bd sung vao va hdn
hop nay dugc khudy & nhiét do trong phong trong 19 gid. 0,83 ml dung dich natri
hydroxit (2M) dugc bd sung vao va hon hop nay duge khudy & 40°C trong 5 giod. Hoén
hop nay duogc pha lodng bing nude va chiét ba 1an bang etyl axetat, va cdc pha hiru co
két hop duoc cd dic va tinh ché bang phwong phap HPLC diéu ché. Thu dugc 16 mg

hop chét néu & dé muc duéi dang san pham tho,

UPLC-MS (Phuong phap A2): R = 1,26 phut (b9 do UV: TIC), khdi luong phat hién
duoc 490,14.

I'H-NMR (400MHz, DMSO-ds, c4c tin hiéu chon loc): 8 [ppm]= 1,61 (s, 6H), 1,84 (d,
1H), 2,32 (quint., 2H), 4,08 (t, 2H), 4,51 (t, 2H), 7,58 (s, 1H), 8,15 (d, 1H), 8,31 — 8,39
(m, 2H), 8,44 (d, 1H), 8,72 (s, 1H), 12,35 (s, 1H).

Vidy 18

N-{6-(2-Hydroxypropan-2-yl)-2-[3-(2,2,2-trifloetoxy)propyl]-2H-indazol-5 -yl}-6-

(triflometyl)pyridin-2-carboxamit
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CH,
OH

Twong tu nhu quy trinh didu ché hop chéit vi du 11 (Phwong phap didu ché 1), 52
mg (0,10 mmol) metyl 2-[3 -(2,2,2-trifloetoxy)propyl]-5-({[6-(triflomety])pyridin-2-
yl]cacbonyl}amino)-2H-indazol-6-carboxylat (hop chét trung gian 4-10) trong 3 ml
THF duoc cho phan tng vé6i 2 x 171 ul dung dich magie bromua 3M trong dietyl ete.
Tinh ché bing phuong phép HPLC didu ché tao ra 12 mg hop chét néu ¢ d& muc.

UPLC-MS (Phuong phap Al): R¢ = 1,25 phut (b6 do UV: TIC), khéi luong phét hién
duoc 504,16.

IH-NMR (500 MHz, DMSO-de): & [ppm] = 1,63 (s, 6H), 2,20(quin, 2H), 3,58(t,
2H),4,05(q, 2H), 4,47(t, 2H),5,94(s, 1H), 7,58 (s, 1H), 8,15 (dd, 1H), 8,32 (s, 1H), 8,36
(t, 1H), 8,45(d, 1H), 8,73 (s, 1H), 12,36 (s,1H).

Viduy 19
5-flo-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-

metylpyridin-2-carboxamit

F 2
N 0
HC” N
HN
—
H,C N OH
~ 7/
N
HO
CH H,C CH,

3

228 mg (0,31 mmol) metyl 5-{[(5-flo-6-metylpyridin-2-yl)cacbonylJamino}-2-
(3-hydroxy-3-metylbutyl)-2H-indazol-6-carboxylat (hop chét trung gian 4-8) ban dau
duoc nap trong 4,5 ml THF va lam mat bing bé lam mat bang nudc da. 0,63 ml dung

dich metylmagie bromua 3M (trong dietyl ete) dugc bd sung vao va hon hgp nay duge
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dé cho khudy trong khi 1am mat bang bé nudc da trong 2 gid va & nhiét do trong phong
trong 21 gid. Hon hgp phéan Gng dugc phéi tron véi dung dich nude ammoni clorua bao
hoa va chiét ba 1an bang etyl axetat. Cac pha hiru co két hop dwoc ¢ dic. Phin cin duge

tinh ché bang phwong phap HPLC didu ché. Thu duoc 82 mg hop chat néu & dé muc.

UPLC-MS (Phuong phap A2): R = 1,03 phut (b6 do UV: TIC), khéi luong phat hién
duoc 414,21.

IH-NMR (400MHz, DMSO-ds): & [ppm]= 1,13 (s, 6H), 1,63 (s, 6H), 1,99 - 2,05 (m,
2H), 2,55 - 2,59 (m, 3H), 4,42 - 4,50 (m, 3H), 5,95 (s, 1H), 7,54 (s, 1H), 7.83 (t, 1H),
8,05 (dd, 1H), 8,31 (s, 1H), 8,68 (s, 1H), 12,33 (s, 1H).

Vidu 20
N-[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-

metylpyridin-2-carboxamit

7
S 0]
H,C” N
HN
-
H,C N OH
~ 7/
N
HO
CH H,C CH,

3

278 mg (0,48 mmol) metyl 2-(3-hydroxy-3-metylbutyl)-5-{[(6-metylpyridin-2-
yl)cacbonyl]amino}-2H-indazol-6-carboxylat (hop chit trung gian 4-9) ban diu dugc
nap trong 5,0 ml THF va lam mat bing bé 1am méat bang nudc da. 0,97 ml dung dich
metylmagie bromua 3M (trong dietyl ete) dugc bd sung vao va hén hgp nay dugc dé
cho khudy trong khi 1am mat bang bé nudc d4 trong 2 gid va & nhiét do trong phong
trong 20,5 gio. Thém 0,48 ml dung dich metylmagie bromua 3M dugc bd sung vao va
h3n hop ndy duoc dé cho khudy & nhiét do trong phong trong 67 gid. Hon hop nay dugce
phéi trdn v6i dung dich nudc ammoni clorua bdo hoa va chiét ba lan béng etyl axetat,
va céc phan chiét dugc ria béng natri clorua solution, lgc qua mang loc ky nudc va co
dic. Phan can dugc tinh ché bang phuong phap HPLC diéu ché. Thu dugc 111 mg hop

chat néu ¢ dé muc.
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UPLC-MS (Phuong phép A2): Ri = 0,97 phit (b do UV: TIC), khéi luong phat hién
duoc 396,22.

T-NMR (400MHz, DMSO-ds): 8 [ppm]= 1,15 (s, 6H), 1,64 (s, 6H), 2,00 - 2,08 (m,
2H), 2,61 (s, 3H), 4,41 - 4,59 (m, 3H), 5.92 (s, 1H), 7.50 (dd, 1H), 7.56 (s, 1H), 7.90 -
7.99 (m, 2H), 8.33 (s, 1H), 8.70 (s, 1H), 12.39 (s, 1H).

Vidu 21

6-(2-Hydroxypropan-2-yl)-N- [6-(2-hydroxypropan-2-yl)-2-(4,4,4-triflobutyl)-2H-

indazol-5-yl]pyridin-2-carboxamit

"o CH,

Dung dich chita 72 mg (0,16 mmol) metyl 5-({[6-(2-hydroxypropan-2-
yl)pyridin-Z-yl]cacbonyl}amino)-2-(4,4,4-triﬂobutyl)-2H-indazol-6-carb0xylat (hop
chét trung gian 4-7) trong 10 ml THF dugc lam mat béng bé lam mat bang nudc da/nudc.
0,26 ml dung dich metylmagie bromua 3M trong dietyl ete dugc bd sung vao va hdn
hop nay dugc khudy trong 2 gi va sau d6 ¢ nhiét do trong phong trong 20 gio. Thém 1
dudng lugng dung dich metylmagie bromua 3M dugc bd sung vao va hdn hop nay dugce
khudy & nhiét d trong phong trong 24 gid. Dung dich nu6c amoni clorua bdo hoa dugc
bd sung vao, hon hop nay dugce chiét ba 14n bang etyl axetat va cac phan chiét dugc rira
bang dung dich natri clorua va c6 déc. Phuong phdp HPLC diéu ché tao ra 22 mg (31%
so vé6i Iy thuyét) hop chét néu & dé muc.

UPLC-MS (Phuong phap A2): R¢ = 1,15 phut (b6 do UV: TIC), khéi lugng phét hién
duoc 464,20.

IH-NMR (400MHz, DMSO-ds): & [ppm]= 1,56 (s, 6H), 1,64 (s, 6H), 2,07 - 2,34 (m,
4H), 4,49 (t, 2H), 5,32 (s, 1H), 6,05 (s, 1H), 7,60 (s, 1H), 7,87 (dd, 1H), 7,99 - 8,05 (m,
2H), 8,35 (s, 1H), 8,79 (s, 1H), 12,45 (s, 1H).
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Vidu 22

N-{2-[2-(1-Hydroxyxyclopropyl)etyl]-6-(2-hydroxypropan-2-yl)-2H-indazol-5-y1} -6-
(triflometyl)pyridin-2-carboxamit

250 mg (0,69 mmol) N-[6-(2-hydroxypropan-2-yl)-1H-indazol-5-y1]-6-
(triflometyl)pyridin-2-carboxamit (hop chit trung gian 5-1) ban dau dugc nap trong 5
ml DMSO. 159 mg (0,96 mmol) 1-(2-bromoetyl)xyclopropanol, 285 mg kali cacbonat
va 171 mg kali iodua duwgc bd sung vao va hdn hop nay dugc khudy & 100°C trong 5
gidr. Nude duge bd sung vao va hdn hop nay duoc chiét ba 14n bang etyl axetat. C4c pha
hitu co két hop dugc rira béng dung dich natri clorua, loc qua bd loc ki nudc va co dac.
Phan cin duoc tinh ché bang phuong phap HPLC didu ché (cot: Waters XBridge C18
51 100x30mm, chét rira gidi A: nue + 0,1% thé tich axit formic (99%), chét rira giai
B: axetonitril). Pong kho tao ra 45 mg hop chit néu & dé muc.

IH-NMR (500MHz, DMSO-de): & [ppm]= 0,18 - 0,22 (m, 2H), 0,48 - 0,52 (m, 2H), 1,62
(s, 6H), 2,08 (t, 2H), 4,54 - 4,60 (m, 2H), 5,36 (s, 1H), 5,96 (s, 1H), 7,57 (s, 1H), 8,16
(dd, 1H), 8,34 - 8,39 (m, 2H), 8,45 (d, 1H), 8,72 (s, 1H), 12,36 (s, 1H).

Dénh gia hi€u qua sinh ly

Thir nghiém IRAK4 kinaza

Hoat tinh trc ché IRAK4 ctia cac hop chét theo séang ché duge x4c dinh trong thir
nghiém IRAK4 TR-FRET (TR-FRET = Time Resolved Fluorescence Resonance
Energy Transfer - truyén nang luong cong huong huynh quang phan gidi thoi gian) duoc

mo ta sau day.
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Protein dung hop tai tb hop tir GST (glutathion S-transferaza) dau tan cing N va
IRAK4 ngudi, duoc biéu hién trong cac té bao con trung da chuyén nhiém baculovirut
(Hi5, BTI-TN-5B1-4, dong té bao mua dugc tir hang Invitrogen, catalogue No. B855-
02) va duoc tinh ché bing phwong phap sac ky ai luc, duge st dung lam enzym. Nén st
dung cho phan tng kinaza 1a peptit biotin-Ahx-KKARFSRFAGSSPSQASFAEPG
biotinyl hoa (tdn cing C ¢ dang amit) ¢ thé dugc mua, vi du, tir Biosyntan GmbH

(Berlin-Buch).

Dé thir nghiém, 11 ndng do khac nhau nam trong khoang tir 20uM dén 0,073nM
duoc didu ché tir dung dich DMSO 2mM chira hgp chat thir nghiém. 50nl dung dich
tuong tmg dwoc hit bang pipet vao trong dia vi chuén d6 384 15 thé tich nho mau den
(Greiner Bio-on, Frickenhausen, Germany), 2pl dung dich chita IRAK4 trong dung dich
dém thtr nghiém [SOmM HEPES pH 7,5, 5mM MgCI2, 1,0mM dithiothreitol, 30pM
natri orthovanadat hoat héa, 0,1% (khéi lwong/thé tich) ctia gama-globulin bd (BGG)
0,04% (thé tich/thé tich) nonidet-P40 (Sigma)] dugc bd sung vao d6 va hon hop duge &
trong thoi gian 15 phut dé cho phép lién két so bod gifra cac hop chét véi enzym trude
khi phéan g kinaza. Sau d6, phan mg kinaza dugc khai dAu bang viéc bd sung 3ul
dung dich chira adenosin triphosphat (ATP, 1,67mM = ndng d6 cubi trong Spl thé tich
thir nghiém: 1 mM) va co chét peptit (0,83uM = ndng do cudi trong 5 pl thé tich thur
nghiém: 0,5uM) trong dung dich dém thir nghiém, va hén hop tao ra duge u & nhiét do
22°C trong thdi gian phan g 45 phut. Nong do cia IRAK4 dugc diéu chinh theo hoat
tinh twong Ung cia enzym va dugc thiét 1ap theo cach sao cho thir nghiém duoc tién
hanh thuc hién trong pham vi tuyén tinh. Céc ndng do dién hinh theo thu tu khoang 0,2
nM. Phan Gng dugc ngimg bang cach bd sung 5 pl dung dich chua céac chét phan tmg
phét hién TR-FRET [0,1 pM streptavidin-XL665 (Cisbio Bioassays; France, catalogue
No. 610SAXLG) va 1,5 nM khéang thé khdng phosphoserin [Merck Millipore, "STK
Antibody", catalogue No. 35-002] va 0,6 nM khang thé khang IgG cta chudt danh déu
bing LANCE EU-W1024 (Perkin-Elmer, ma s6 san pham AD0077, theo cach khic ¢6
thé st dung khang thé khang IgG cua chudt danh diu bang terbium cryptate tir Cisbio
Bioassays) trong dung dich nuéc EDTA (100mM EDTA, 0,4% [khdi luong/thé tich]
albumin huyét thanh bd [BSA] trong 25mM HEPES pH 7.5).
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Hdn hop tao ra dugc u & nhiét do 22°C trong thoi gian 1 gio dé cho phép hinh
thanh phtrc gifta co chat biotinyl héa phosphoryl héa va cac chat phan tng phat hién.
Sau d6, lwong co chat phosphoryl héa duge danh gia bang cach xac dinh mirc truyén
nang lugng cong hudng tir khang thé khang IgG cta chudt danh dAu bang chelat europi
sang streptavidin-XL665. V& diém nay, su phat huynh quang tai buéc séng 620nm va
665nm duoc xac dinh sau khi kich thich tai buge séng 350nm trong dung cu xac dinh
TR-FRET, vi du dung cu Rubystar (BMG Labtechnologies, Offenburg, Germany) hoac
Viewlux (Perkin-Elmer). Ty 1€ phat xa tai budc song 665nm va 622nm dugc 14y 1am s6
do cua luong co chat phosphoryl hoa. Dit liéu duoc chuédn héa (phan tng enzym khong
c6 hop chat thir nghiém = e ché 0%; tit ca cac thanh phan thir nghiém khéc nhung
khong c6 enzym = tic ché 100%). Thong thuong, cac chét thir nghiém dugc phéan tich
trén cung dia vi chuan d¢ tai 11 ndng d6 khac nhau nim trong khoang tir 20 pM dén
0,073 nM (20 uM, 5,7 uM, 1,6 uM, 0,47 uM, 0,13 pM, 38 nM, 11 nM, 3,1 nM, 0,89
nM, 0,25 nM va 0,073 nM). C4c dung dich pha losing hang loat dugc diéu ché trude khi
thir nghiém (tir 2 mM dén 7,3 nM trong DMSO 100%) bang cach pha lodng hang loat.
Céc gi4 tri ICso dugc tinh toan bing cach khép 4 thong sd.

Bang 1: Gia tri ICso ctia cac hop chéit vi du trong thir nghiém phén tich IRAK4 kinaza

. ICso , ICso
Vidu (M Vidu (M

1 30,6 16 21,5

2 135,6 17 36,0

3 7,2 18 47,5

4 52,7 19 8.9

5 264,5 20 13,3

6 35,7 21 117,2

7 8673 22 3,7

8 15,0

9 103,8

10 18,5

11 3,4

12 10,7

13 1,3

14 10,8

15 12,3
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Hoat tinh (e ché cua cac hop chét c6 cong thire chung (I11) theo sang ché dbi voi
IRAK4 duoc x4c dinh twong tu trong thir nghiém IRAK4 TR-FRET dugc md t4 trén
day. Céc gia tri sau day duoc dua ra lam vi du: hop chét trung gian 4-2 véi ICso = 21,7
nM, hop chét trung gian 4-3 vé6i ICso = 13,0 nM va hop chét trung gian 4-4 v&i ICso =
6,2 nM.

Sy tiét TNF-o trong cac té bao THP-1

Thtr nghiém nay dugc thiét ké thé thr nghiém cac chét v& kha ning trc ché cta
chiing d6i véi sy tiét TNF-a (yéu t6 hoai tir khdi u alpha) trong céc té bao THP-1 (dong
té bao bénh bach ciu cip loai té bao don nhan to & ngudi). TNF-a 1a mot xytokin c6 lién
quan dén c4c qu4 trinh viém. Trong xét nghiém nay, su tiét TNF-a dugc khoi phét bang

cach 1 v6i lipopolysacarit vi khuan (LPS).

Céc té bao THP-1 duoc gift trong gidng nudi cay té bao dang huyén phu lién tuc
[méi trudng RPMI 1460 véi L-Glutamax (Gibco, Cat. No, 61870-044) c6 bd sung huyét
thanh bao thai bé (FCS) 10% (Invitrogen, Cat. No, 10082-147), 1%
penicillin/streptomycin (Gibco BRL, Cat. No. 15140-114)] va khong vuot qua ndng do
té bao 1x10° t& bao/ml. Thir nghiém dugc thuc hién trong mdi trudng nudi cay té bao

(méi treong RPMI 1460 v6i L-Glutamax ¢o6 bd sung FCS 10%).

Trong mdi truong hop, 2-2,5u] huyén phi t& bio (twong Gng véi 4000 t€ bao)
mbi giéng dugc phan phdi vao dia thir nghiém 384 giéng (Greiner, Cat. No. 784076),
trong timg giéng dd hoa tan tir 40-50 nl chat trong DMSO 100%. Viéc nay dugc thuc
hién bing 10 ndng do khac nhau trong khoang tir 20 uM dén 0,073 nM dbi véi mdi chat.
Té bao dugc 0 & nhiét d6 trong phong trong thoi gian 15 phat. Sau d6, 2-2,5ul dung dich
LPS 0,1pg/ml (Sigma, Escherichia coli 055:B5, Cat. No. L5418) di hoa tan trong mdi
truong nudi cy té bao (ndng do cudi 0,05 pg/ml) dugc phan phdi vao trong mbi 16. BE
1am ddi ching trung tinh, céc té bao duge xir 1y bang 0,05 pg/ml LPS va 1% DMSO va
@& 1am déi chimg G ché, cac té bao chi dugce xtr Iy bang 1% DMSO.

Céc dia dugc ly tam véi toc do 80 g trong thoi gian 30 gidy va dugc i ¢ nhiét do
37°C, 5% CO, va 95% d6 4m moi truong trong thoi gian 17 gid. Lugng TNF-a dugc
xac dinh str dung bo kit phéat hién TNF-alpha HTRF (Cisbio, Cat. No. 62TNFPEB/C).
Cudi thir nghiém nay, trong mdi trudng hop, 2 pl dung dich phat hién chira thé tiép hop
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khang TNF-a-XL665 va thé tiép hop khang TNF-a-cryptate, dugc hoa tan theo hudng
dAn ctia nha san xuét trong dung dich dém hoan nguyén, duoc bd sung vao dé thir nghiém
huynh quang phan gidi thoi gian dbng nhit HTRF (Homogeneous Time-Resolved
Fluorescence). Sau khi bd sung, hdn hgp duoc u ¢ nhiét do trong phong trong thoi gian
3 gio hodc & nhiét d§ 4°C qua dém. Sau do, céc tin hiéu dugc doc tai 620/665nm st

dung dung cu xéc dinh cho phép thuc hién HTRF nhu dung cu BMG PheraStar.

Hoat tinh cua cac chat dugc bidu thi & dang ty 1€ giira dbi chimg trung tinh va ddi
chimg trc ché tinh theo %. C4c gia tri ICso dugc tinh toan bing céch khép 4 thong sb.
Bang 2: Gia tri ICso ctia cac hop chét vi du v& kha ning tiét TNF-o trong céc té bao
THP-1

Vidu IC50
[nM]
1 1,0
2 15,1
3 0,7
4 5,6
5 5.4
6 0,9
7 16,4
8 1,0
9 6,5
10 1,0
11 0,2
12 0,3
13 0,1
14 0,2
15 0,2
16 0,2
17 0,5
18 0,3
19 0,1
20 0,2
21 1,8
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Su san sinh xytokin do LPS (lipopolysacarit) kich thich in vitro trong cac té bao don

nhan mau ngoai vi (peripheral blood mononuclear cells - PBMC) cua ngudi

Tac dung cua hop chit c6 cong thirc chung (I) theo sang ché 1én sy san sinh
xytokin do kich thich & cac PBMC ctia nguoi duge khao sat. O day, su san sinh xytokin
duoc kich thich bng LPS, mot phdi tir TLR4, phdi tir nay dan dén sur hoat hoa duong
truyén tin hidu qua trung gian IRAK4.

Cac PBMC cua nguoi thu duge tir mau toan phan ctia ngudi da dugce chéng dong.
Nham muc dich nay, 15 ml Ficoll-Paque (Biochrom, Cat. No. L6115) dau tién duogc
chuyén bang pipet vao cac dng Leucosep va 20 ml mau ngudi duge bd sung vao. Sau
khi ly tdm méu & toc do 800g trong thoi gian 15 phit & nhiét do trong phong, huyét
tuong bao gdm ca tiéu cau dugce 14y ra va loai bs. PBMC dugc chuyén vao cac ong ly
tam va dugc két hop véi dung dich nude mubi dém phosphat PBS (phosphate-buffered
saline) (Gibco, Cat. No. 14190). Huyén phu té bao duoc ly tim & nhiét do trong phong
v6i the do 250 trong thdi gian 10 phut va 16p ndi trén bé mat dugc 14y ra. PBMC duge
tai huyén phu trong moi trudng day da (RPMI 1640, khong c6 L-glutamin (PAA, Cat.
No. E15-039), FCS 10%; 50 U/ml penicillin, 50pg/ml streptomycin (PAA, Cat. No.
P11-010) va 1% L-glutamin (Sigma, Cat. No. G7513)).

Thir nghiém ciing dugc thyc hién trong moi trudng day du. Cac PBMC dugc gieo
vao cée dia 96 giéng v6i mat do té bao 2,5x10° t& bao/giéng. Cac hop chét theo sang ché
duoc pha loang hang loat trong thé tich DMSO 100% khéng dbi va dugc st dung trong
thir nghiém véi 8 ndng do khéc nhau nam trong khoang tir 10 pM dén 3 nM, sao cho
ndng do DMSO cubi cling 1a DMSO 0,4%. Trudc khi thue sy kich thich, cac té bao duge
1 so bd véi no trong thoi gian 30 phut. Dé kich thich sy tiét xytokin, cac té bao dugc
kich thich bing 0,1 pg/ml LPS (Sigma, Cat. No. L2887) trong thoi gian 24 gio. Kha
ning séng cua té bao dugc x4c dinh s dung thir nghi¢m phat quang CellTiter-Glo
(Promega, Cat. No. G7571 (G755/G756A)) theo hudng din cua nha san xuit. Luong
TNF-a tiét ra trong 16p bé mit mdi trudng nudi cly té bao dugc xéac dinh st dung bd
dung cu nudi cly mé Human Prolnflammatory 9-Plex Tissue Culture Kit (MSD, Cat.
No. K15007B) theo huéng din ctia nha san xut. Vi du, hgp chat vi du 11 va hop chét
vi du 12 ¢6 hoat tinh <1 pM.
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Su tiét interleukin (IL)-23 do TLR-4/TLR-7 kich thich in vitro cia té bao dudi gai

(dendritic cell - DC) cua nguoi

Téac dung cua cac hop chit c6 cong thirc chung (I) theo sdng ché dén su san sinh
do kich thich cua cac xytokin gay viém IL-23 déng vai trd chinh trong sy tao thanh cac
té bao TH-17 duoc khao sat trong cac té bao DC ngudi. Da cho rang cac té bao TH-17
déng vai trd quyét dinh trong sinh bénh hoc clia cac rdi loan nhu viém khép dang thép,
bénh viém kh6p vay nén, bénh Bekhterev (viém cot séng dinh khép) hodc da xo cling
(Lubberts, Nat. Rev. Rheumatol., 2015; Marinoni et al., Auto. Immun. Highlights, 2014;
Isailovic et al., J. Autoimmun., 2015; Staschke et al., J Immunol., 2009). Dé phat hién
tac dung ctia cac hop chét theo séng ché dén su san sinh IL-23, céc bach ciu don nhén
so cAp cua ngudi (phan 14p duge tir PBMC ngudi béng cach sir dung phuong phép tach
tir tinh [Miltenyi Biotech, Monocyte Isolation Kit, Cat. No. 130-091-153] va béng cach
bd sung cac yéu tb sinh trudng (GM-CSF nguoi tai td hop [PeproTech, Cat. No. 300-
03] va IL-4 [PeproTech, Cat. No. 200-04]) trong moi truong day di (VLE (Iugng ndi
doc tbc rét thip) RPMI 1640 [Biochrom AG, Cat. No. FG1415], 10% huyét thanh thai
bd (FBS) [Gibco, Cat -No. 10493-106]; 50 pM B-mercaptoetanol (Gibco, Cat. No.
31350], 50 U/ml penicillin va streptomycin [Gibco, Cat. No. 15140-114]) dugc biét hoa
trong giéng nudi cdy trong 6 ngay thanh DC. Sau khi cac t& bao DC da duoc thu hoach,
ching dugc tao huyén phu lai trong méi truong diy du va gieo v6i mat do té bao 2x10°
té bao/giéng vao dia 96 giéng (Costar, Cat. No. 3599). Céc hop chét theo sang ché dugc
pha loang hang loat trong thé tich DMSO 100% khong dbi va dugc su dung trong thir
nghiém véi 9 ndng do khac nhau nam trong khoang tir 10 pM dén 1 nM. O day, dam
bao rang néng d6 DMSO ¢6 mt luén 1a DMSO 0,1% dbi v6i mdi ndng do trong s6 9
ndng d6 duge dung. Cac DC dugc U trudce trong 30 phit véi cac hop chit theo sang ché.
Sau d6, cac DC duoc kich thich dé tao ra IL-23 béang cach bd sung 10 ng/ml LPS (Sigma,
Escherichia coli serotype 0127:B8, Cat. No. 1L3129) (phdi tr TLR4) va 2,5 pg/ml phoi
tir TLR-7/8 R848 (Invivogen, Cat. No. tlrl-r848-5), ca hai phéi tir nay hoat héa dudng
truyén tin hiéu qua trung gian IRAK4, trong mdy u (37°C, do 4m tuong d6i 95%, 5%
CO) trong 24 gid. Sau khi 0 trong 24 nhu vay, thu lay dich ndi va phan tich bang bo
thir nghiém hIL-23 ELISA c6 ban trén thi truong (eBiosciences, Cat. No. 88-7237-88),
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tién hanh theo hudng dan ctia nha san xuét. Két qua e ché IL-23 trong cac DC ngudi

duoc thé hién lam vi du d6i v&i hop chat vi du 12 trong Fig. 1.

Sy san sinh IFNa do kich thich TLR-7/8 hodc TLR-9 in vitro boi té bao dudi gai twong
bao nguoi (pDC)

Vi su hd trg cua thir nghiém nay, tac dung ctia cac hop chét c6 cong thirc chung
(I) theo sang ché dén sy san sinh IFN« (interferon-alpha) trong pDC ngudi, mot xytokin
chinh trong sinh bénh hoc ctia bénh lupus ban do hé théng (Mathian et al., Arthritis
Rheum, 2009; Crow M.K., Rheum Dis Clin N Am, 2010) c6 thé dugc thir nghiém. Nham
muc dich nay, cac t& bao PBMC ngudi duge phén 1ap tir méu toan phéan nhu mo ta trén
day va cac DC twong bao (pDC) dugc phén 1ap tir d6 bang cach sir dung kit tich t€ bao
¢6 ban trén thi trudng (Miltenyi Biotech, Plasmacytoid Dendritic Cell Isolation Kit IT,
Cat. No. 130-097-415). Cac pDC thu dugc dugc tao huyén phu lai trong mdi truong day
du (RPMI 1640 + GlutaMax [Gibco, Cat. No. 61870-010] c6 bd sung 10% FBS [Gibco,
Cat. No. 10493-106] va 50 U penicillin/streptomycin [Gibco, Cat. No. 15140-114]) va
gieo & mat dd t& bao 5x10* té bao/giéng trong dia vi chuén do 96 giéng (Costar, Cat. No.
3599). Céc hop chét theo sang ché dugc pha lodng hang loat trong thé tich DMSO 100%
khong d6i va duge st dung trong thir nghiém vé6i 9 ndng d6 khac nhau nim trong khoang
fir 10 xM dén 1 nM. Pam béo ring ndng dd DMSO c6 mit luén 1a DMSO 0,1% dbi véi
mdi ndng do trong s6 9 ndng dd duge thir nghiém. Cac pDC dugc u trude trong 30 phut
v6i chc hop chét theo sang ché. Cac pDC duge kich thich bang phdi tr TLR7/8
(imiquimod, R837, Invivogen, Cat. No. tlrl-imq) hoéc bang phdi tir TLR-9 (CPG-A,
ODN2216, Invivogen, Cat. No. tlrl-2216-1) va viéc nay dAn dén su hoat hoa cac duong
truyén tin hiéu qua trung gian IRAK4. Sau khi 1 trong 24 gi0, dich ndi nudi ciy té bao
duo 14y ra va phén tich bang cach st dung bd thir nghiém ELISA IFNa nguoi (IFNalpha
Multi-Subtype ELISA Kit, pbl Assay Science, Cat. No. 41105-1). Két qua wrc ché IFNa,
trong cac DC tuong bao nguoi duogc thé hién 1am vi du dbi v6i hop chét vi du 12 trong

Fig. 2.
MO0 hinh viém qua trung gian TLR in vivo

Céc hop chat c¢6 cong thirc chung (I) theo sang ché dugc khao sat vé hiéu qua in

vivo ciia chung trong md hinh viém qua trung gian in vivo TLR. M6 hinh co hoc nay dac
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biét thé hién tac dung tiém ning cua céac hop chit theo séng ché 1én céc réi loan qua
trung gian TLR4 khi mo hinh viém qua trung gidn LPS dugc sir dung. Trong md hinh
nay, chudt nhét cai Balb/c (khoang 8 tudn tudi; Charles River Laboratories, Germany)
duge phan thanh cac nhém gdm 5 dong vat mdi nhém. Nhém ddi chimg duge xtr ly
béng chit mang, trong d6 hop chét dd duoc hoa tan (chat mang) va cling duge xur ly
béng chat mang, trong d6 LPS da dugc hoa tan. Cdc nhém diéu tri bang hop chét ciing
nhu nhém ddi ching duong dugc cho dung 0,2 mg LPS/kg thé trong (Sigma, Cat. No.
1.4391) (lipopolysacharit tir E. coli 0111:B4) trong mang bung (i.p.). Ngoai ra, nhém
d6i ching duong duge xt ly bang thé mang hop chit mo t& & trén. Hop chét duoc st
dung theo dudng ubng 16 gid trude khi kich thich gy viém bang cach sir dung LPS. pé
khao sat tac dung cua hop chit theo sang ché 1én qua trinh viém, mau méu dugc lay tir
dong vat sau thoi gian 1,5 gio. Nong dd ctia c4c xytokin cu thé trong huyét twong duoc
xac dinh bang bd kit Mouse Prolnflammatory 7-Plex Tissue Culture (MSD, Cat. No.
K15012B) theo huéng din ctia nha san xuét. C4c chét e ché IRAK4 14 hitu hiéu trong
mo hinh viém qua trung gian TLR. Fig. 3 thé hién lwong TNF-o trong huyét twong, ma
giam theo cach phy thudc lidu khi st dung hop chat vi dy 11 so v6i nong d do LPS
kich thich.

M0 hinh viém qua trung gian IL-1p in vivo

Dé danh gia hiéu qua tiém ning cta cac hop chét c6 cong thirc chung (I) theo
sang ché trong céc 1di loan qua trung gian IL-1B, IL-1B dugc su dung theo duong trong
mang bung cho chuft cai Balb/c (khoang 8 tudn tudi, Charles River Laboratories,
Germany) va tac dung cia cac hop chét theo sang ché 1én su tiét xytokin qua trung gian
IL-1B duoc khao sét. M&i nhém ¢6 5 dong vat. Nhém ddi chimg duge diéu tri bing chat
dan diing dé hoa tan hop chat va IL-1B. Cac nhém diéu tri bing hop chit va nhém dbi
chting duong mdi nhém dugce cho st dung 90 pg IL-1B /kg thé trong trong mang bung.
(R&D, Cat. No. 401-ML/CF). Hop chét hogc chét din ctia né & nhém doi chimg duong
duoc st dung true khi dung T1-1B 6 gid. 2 gio sau khi dung TL-1B, TNF-a dugc xac
dinh trong huyét twong phan l8p dugc tir mau bang Mouse Prolnflammatory 7-Plex
Tissue Culture Kit (MSD, Cat. No. K15012B) theo hudng dAn cua nha san xuét. Viéc
stt dung IL-1p d4n dén ndng do TNF-a trong huyét tuong ting ma bj trc ché bang cach
diéu tri bang hop chit vidu 11 va 12. Quy trinh nay dugc minh hoa trén Fig. 4.
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Mo hinh bénh viém khép do ta dugc giy ra in vivo

Pé xé4c dinh hoat tinh khéng viém ciia cac hop chit c6 cong thirc chung (I) theo
sang ché, cac hop chit nay dugc khéo sat vé hiéu qua in vivo ctia ching trong mo hinh
bénh viém khép. Nhdm muc dich nay, mdi chudt céng Lewis duc (khoang 100-125 g,
Charles River Laboratories, Germany) duoc cho stt dung 100 pl dung dich ta duge
Freund ddy di (CFA) (M. tuberculosis H37Ra [Difo Lab, Cat. No. -231141] hoa tan
trong ta dugc Freund khong day dua [Difco Lab, Cat. No. -263910]) duéi da & cudng
dudi vao ngay 0. Mdi nhém c6 n = 8 chudt. Thir nghiém c6 ca nhém d6i ching khoe
manh va nhém ddi ching méc bénh. Mdi nhom dbi ching duge didu tri qua dudng
miéng chi bing chat dan ciia hop chat thir nghiém. Tién hanh diéu tri voi liéu hop chét
thir nghidm khac nhau theo cach phong ngira, tirc 12 bt dau tir ngay 0, bing cach dung
qua dudng miéng. Vao ngay 0, tinh trang ban dau cua cac dong vat duge xac dinh thém
vé mit diém hoat dong ctia bénh (dénh gia mirc do nghiém trong ctia bénh viém khép
dua trén hé théng diém). G ddy, cac diém duge chim theo mitc do viém khop tir 0 dén
4 vé su c6 mit cua ban dé bao gém sung khép (0 = khong c6; 1 = nhe; 2 = vira phai; 3
— 15 rang; 4 = nang) ddi vdi ca hai chan sau va cong lai. D¢ xac dinh higu qua khang
viém ciia céc hop chét, hoat dong ctia bénh & cac chudt dugc tinh diém bang cach chdm
diém hoat dong ciia bénh bt dau tir ngay 8, khi ma chugt dau tién thé hién cac déu higu
ctia bénh viém khép, va sau d6 12 3 1an mét tudn, cho dén ngay két thic (ngay 20). Tién
hanh phén tich thong ké bang cach str dung phuong phap phén tich phurong sai mot nhén
t5 (ANOVA) va bang cach so sénh v6i nhém d6i chimg bang phuong phap phén tich
nhidu so sanh (kiém dinh Dunnett).

Viéc sit dung CFA duéi da & chudt cbng din dén bénh viém khép cép véi biéu
hién viém khép 16 rang & chudt. Bénh viém khép da gy ra nay bi e ché boi viée diéu
tri bang hop chat vi du 11. Quy trinh nady dugc minh hoa trén Fig. 5.

Mo hinh bénh viém khép do khang thé colagen gay ra & chudt nhat

Hiéu quéa khang viém ctia cac hop chét c6 cong thirc chung (I) theo sang ché dugc
kiém tra trong mo hinh bénh viém khdp & chudt khéc. Nhim muc dich nay, vao ngay 0,
mdi chudt nhit Balb/c cai (khoang 9 tudn tudi, Charles River Laboratories, Kingston,
Canada) duoc tiém trong tinh mach 200 pl hdn hop khang thé colagen (10 mg/ml;
ArthritoMab, MD Bioproducts) vao tinh mach dudi (trir nhém d6i chuing khoe manh
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trong nghién ctru). Vao ngay 6, mdi chudt nay duoc tiém tiép 200 ul LPS trong mang
bung. Mdi nhém ¢6 n = 10 chudt nhét. Thir nghiém c6 ca nhém dbi ching khée manh
v nhém déi chimg mic bénh. Mbi nhém d6i chimg dugc diéu tri qua dudng migng chi
bing chét din ctia hop chét thir nghiém. Tién hanh diéu tri v6i liu hop chat thir nghi¢m
khac nhau theo cach phong ngira, tirc 12 bt du tlr ngay 0, bang cach ding qua dudng
miéng. Trong toan b khoéa didu tri, mtrc do ctia bénh dugc tinh diém dya trén hé thong
chim diém dbi véi hoat dong ctia bénh trén ca bdn chan. Theo hé théng chdm diém nay,
chan khoe manh dugc chdm khong diém, trong khi d6 diém tr 1 [viém nhe, vi dy, viém
& (cac) ngdn chan] dén 4 [viém nang trai rong trén toan bd chan] dugc chim trong timg
trudng hop d6i véi mirc do viem khép cu thé ma da phat sinh tir cic nhém chan qua
khép ban chan dén khép mit ca chan, nhu dugc giai thich nhu sau:

e (= binh thuong

e 1 =ban do va sung nhe gidi han & cd chan hodc mét ca chan ho#ic ngén chan

e 2 =ban do va sung nhe trai rong tir mét ca chan dén xuong ban chan (2 doan)

e 3 = ban do6 va sung vua trai rong tu mét c4 chan dén khong qué cac khép ban

chan
e 4 =Dban d6 va sung ning bao quanh xwong ban chan, ban chan va ngén chan
Déi v6i thong sé nay, tinh trang ban dau dugc xac dinh mot ngay trudce khi bat

dAu thir nghiém (ngay -1) va diém hoat dong cua bénh sau d6 dugc tinh ba 1An mot tuan
tir ngay 8 tro di. Tién hanh phan tich thdng ké bang cach st dung phuong phap phan
tich phwong sai mot nhan 16 (ANOVA) va bing céch so sanh v6i nhém dbi chimg bang
phuong phap phan tich nhiéu so sanh (kiém dinh Dunnett).

Viéc st dung hdn hop khéng thé colagen dudng tinh mach bao gdm st dung LPS
trong mang bung sau d6 ¢ chudt nhét ddn dén bénh viém khép cp voi bidu hién viem
khép 16 rang. Bénh viém khép da gay ra ndy bi trc ché boi viée diéu tri bang hop chat
vi du 12. Quy trinh nay dugc minh hoa trén Fig. 6.

M5 hinh chudt nhat NASH in vivo

Dé gay ra NASH trong thyc nghiém, 200 pg streptozotocin (STZ; Sigma-Aldrich,
USA) duge tiém dudi da vao mdi chudt trong sb 45 chudt nhit C57BL/6 duc 2 ngay
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tudi. Bit dau tir 4 tudn tudi, cac chudt nay duge cho an tiry thich theo ché do an c6 ham
lugng béo cao (HFD; 57 keal% chit béo, #HFD32 ciia hang CLEA, Japan). O 6 tudn
tudi, cac chudt dugc chia ngiu nhién thanh 3 nhém (15 chudt mot nhém). Trong khi mot
trong sb cac nhém khong duoc didu tri theo cach bt ky, thi 2 nhém con lai duoc didu
tri qua duong miéng hing ngay bing chét din hodc hop chét thir nghiém trong 4 tuan.
Sau qué trinh diéu tri 4 tudn, tit c4 cac chudt b giét khong dau bang cc giy mé, va gan
duoc léy ra va c¢b dinh dé nghién ctru md hoc trong dung dich Bouin (H. Denk,
"Fixierung histologischer Préparate” [Fixing of Histological Preparations], in: P. Bock
(ed.): "Romeis Mikroskopische Technik" [Romei's Microscopy Techniques], Urban &
Schwarzenberg, Munich-Vienna-Baltimore 1989, 17th edition, page 97, ISBN 3-541-
11227-1). Sau d6, cdc mau gan dugc nhiing trong parafin va cac lat cit parafin day 5 um
duoc tao ra. Céc lat cit md hoc clia timg gan duge nhudm a) bang haematoxylin-eosin
(HC) d& xac dinh diém hoat dong ciia NAFLD (NAS), va b) bang do Picro-Sirius
(Waldeck, Germany) d& x4c dinh bénh xo gan. Diém hoat dong ciia NAFLD dugc xéc
dinh trén céc lat cit nhudm haematoxylin-eosin dya trén céc tiéu chuén do D.E khuyén
nghi. Kleiner et al., Hepatology 41 (2005), 1313-1321 (Béang 1). Dé dinh luong md hoc
cac vung Xo hda, 5 anh k¥ thuat s6 (DFC280; Leica, Germany) dugc chup d6i v6i mdi
14t cit véi do phong dai kinh hién vi 200 1an va ty 1¢ phan trim xo héa dugc xé4c dinh

béang cach sir dung phin mém Image] Software (National Institute of Health, USA).
MO hinh chudt db/db in vivo

St dung 30 chudt nhét db/db dyc 8 tudn tudi. Md hinh ndy duge chip nhan rong
rdi d6i voi bénh béo phi, khang insulin va tiéu dudng typ 2 (Aileen JF King; The use of
animal models in diabetes research; British Journal of Pharmacology 166 (2012), 877—
894). Trong qua trinh thir nghiém, cac chudt dugc cho an ché d6 an tiéu chudn (RM1(E)
801492, SDS) va udng nude tir voi tiy thich. Cac chudt dugce chia ngau nhién thanh 3
nhém (10 chudt mdi nhém) va diéu tri qua dudng miéng bang hop chat thir nghiém trong
6 tun. Trong qua trinh thir nghiém, méu dugc thu nhan tlr cac chudt & céc thoi diém
khac nhau the (tru6e khi bat dau diéu tri, 3 tudn sau khi bat dau diéu tri va 2 ngy trudc
khi két thuc didu tri) dé x4c dinh cac thong s6 vé do nhay insulin (vi du, HbAlc, ham
luong glucoza, ham lugng insulin). Ngoai ra, thir nghiém dung nap glucoza qua duong

miéng (oral glucose tolerance test -OGTT) dudi dang thong s6 dé xac dinh do nhay
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insulin duoc tién hanh truéce khi didu tri 1 ngdy va sau khi két thic diéu tri 2 ngay. Ngoai
ra, chi s6 HOMA-IR (mrc insulin khi d6i (mU/1) * murc glucoza khi d6i (mmol/l) /22,5)

duoc tinh toan.
Mo hinh ghép khéc loai lién quan dén u lympho té bao B in vivo

Hoat tinh chdng khdi u ctia cac hop chét c6 cong thire chung (I) theo sang ché
duoc nghién ctru trong cac md hinh ghép khéc loai & chudt. Nhiam muc dich nay, cac
chudt nhét C.B-17 SCID céi dugc cAy ghép dudi da bing cac dong té bao u lympho té
bao B ngudi, vi du, TMD-8. Khi kich ¢ trung binh khéi u dat 20-30 mm?, bét dau diéu
tri don tri qua dudng miéng bing hop chit theo sang ché hoic bang cach st dung hop
chét theo sang ché két hop véi liéu phap chuén, timg chit dugc sit dung qua dudng
miéng. Tuy nhién, cdc chudt dugc chia ngiu nhién truée d6. Viée diéu trj két thic ngay
khi nh6m déi chimg khong duoc diéu trj c6 khdi u 16n. Kich ¢& khdi u va thé trong dugc
x4c dinh ba 1n mét tudn. Mirc gidm thé trong 13 sb do doc tinh lién quan dén diéu tri (>
10% = t6i han, dimg didu tri dén khi phuc hdi, > 20% = doc, két thic). Dién tich khdi u
duge phat hién bing thuéc kep dién tir [chidu dai (mm) x chiéu rong (mm)]. Cudi thix
nghiém, trong luong khéi u cling duge x4c dinh. Hiéu qua chéng khdi u 13 ty 1¢ gitta
trong lwong khdi u cia nhém didu tri so véi nhom déi chimg (T/C) [trong lugng khéi u
ctia nhém didu tri vao ngay x/trong lugng khdi u ciia nhém d6i ching vao ngay x| hodc
ty 18 gitta dién tich khéi u cita nhém diéu trj so véi nhém ddi chimg [dién tich khdi u
cta nhém didu tri vao ngay x/dién tich khéi u ciia nhém ddi ching vao ngay x]. Hop
chét ¢6 T/C 16n hon 0,5 dugc coi 12 ¢6 hoat tinh (hitu hiéu). Tién hanh phan tich thong
ké bing céch sit dung phuong phép ANOVA mét nhan t6 va bang cach so sanh véi
nhém ddi ching bang phuong phap phan tich so sanh timng cap (kiém dinh Dunnett).
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YEU CAU BAO HQ

1. Hop chét c6 cong thire chung (I)

R
| S
- N/ 0]
HN
= 1
— /N—R
HO N
R R M

trong do:
R! 13 Ci-Ce-alkyl, trong d6 nhoém Ci-Cs-alkyl khong duogc thé hodc duoc thé

mot hodc nhiéu lan giéng hodc khac nhau béng halogen, hydroxyl, Cs-Ce-
xycloalkyl khong duoc thé hodc duoc thé mot 1an hodc nhiéu 14n bang
halogen, hodc nhém R, R7SO2, R’SO hoac R®0, hodc nhém duge chon

tu:

S on OH va /\y
H *. OH

trong d6 * 1 vi tri gan két cuia nhém véi phan con lai cia phan ti;

R2vaR? ludn duge x4c dinh giéng nhau va déu 13 hydro hogc Ci-Ce-alkyl;

R4

RS

1a halogen, xyano, C1-Cs-alkyl khong duoc thé hoic dugc thé mét 14n hoic
nhiéu 14n, gibng nhau hogc khac nhau hodc Cs-Ce-xycloalkyl khong dugce
thé hodc dugc thé mot 14n hodc nhiéu 1an, giéng nhau hodc khac nhau, va

c4c phan tir thé duge chon tir nhém gbm halogen va hydroxyl;

12 hydro, halogen hodc Ci-Cs-alkyl khong dugc thé hodc dugc thé mot lan
hodc nhiéu 14n bang halogen; '

12 di vong no mdt vong khong dugc thé hodc duogc thé mot hodc hai lan
béng metyl, c6 4 dén 6 nguyén ti trong vong, ma chira nguyén tir khéc loai

hodc nhém khéc loai tir nhém gdm O, S, SO va SOz;
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12 C1-Ce-alkyl, trong d6 nhém Ci1-Ce-alkyl khong dugce thé hodc dugc thé
mdt hodc nhidu 14n giéng hoic khac nhau bang halogen, hydroxyl hodc
Cs-Ce-xycloalkyl; ‘

ho#c R7 1a C3-Cs-xycloalkyl;

1a C1-Ce-alkyl, trong d6 nhém Ci1-Ce-alkyl khong dugce thé hodc duoc thé

mot hodc nhiéu lan giéng hodc khac nhau béng halogen;

va cac chat dong phan khong déi quang, chat ddng phan d6i anh, mudi, solvat

hoic solvat ciia mudi ctia ching.

2. Hop chét theo diém 1, trong do:

Rl

12 C1-Ce-alkyl, trong d6 nhém Ci-Ce-alkyl khong dugc thé hoac dugc thé
mot hodc nhiéu lan giéng hoac khac nhau béng flo, hydroxyl hodc nhém

RS, R7S0,, RSO hodc R*0O;

R2vaR? luén duge xac dinh giéng nhau va déu 1a hydro hodc Ci-Cs-alkyl;

R4

RS
R6

R7

R8

1a halogen, xyano hodc Ci1-Cs-alkyl, trong d6 nhom C1-Cs-alkyl khong
duoc thé hodc dugc thé mét hoic nhiéu lan giéng hodc khac nhau bang
halogen hodc hydroxyl;

12 hydro, flo, clo hodc C1-Cs-alkyl;

14 oxetanyl hodc tetrahydrofuranyl;

1a C1-Cy4-alkyl, trong d6 nhém Ci-Cs-alkyl khong dugc thé hoic dugc thé
mot 14n bang hydroxyl hodc bang xyclopropyl hodc dugc thé bang ba
nguyén tu flo;

1a nhém Ci-Cy-alkyl khong dugc thé hodc nhém Ci-Ca-alkyl duge thé ba

14n bang flo.

3. Hop chét theo diém 1 hodc 2, trong d6 R* 1a diflometyl, triflometyl hoac metyl.

4. Hop chét theo diém 1, 2 hoic 3, trong d6 R® 13 hydro hodc flo.

5. Hop chét theo diém 1, 2, 3 hodc 4, trong d6 R* va R3 déu 14 hydro hodc metyl.
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6. Hop chét theo diém 2, trong do:
R! 13 Cp-Cs-alkyl, trong d6 nhom Cz-Cs-alkyl khong dugc thé, hodc
nhom C,-Cs-alkyl dugc thé mot, hai hodc ba lan bang flo hozic
nhém Ca-Cs-alkyl duge thé mot 1an bang hydroxyl, R®, R7SO», hodc R*O,
hodc R! 12 nhém C;-Cs-alkyl dugc thé oxetanyl;
R?vaR? lubn duoc x4c dinh gidng nhau va déu 13 hydro hodc metyl;

R* lanhém C;-Cs-alkyl khong dugc thé hodc duoc thé mot 1an hoac nhiéu lan
bang halogen hogc nhém Ci-Cs-alkyl duge thé bang mot nhém hydroxyl hodc
nhém Ci-Cs-alkyl dwoc thé bang mot nhém hydroxyl va ba nguyén tir flo;

R’  lahydro, flo hodc Ci-Cs-alkyl;
R7  1aC;-Cs-alkyl;
R® 13 C1-Cy-alkyl, trong d6 nhém Ci-Cs-alkyl khong duge thé hodc dugc thé
mot, hai hodc ba 14n bang flo.
7. Hop chét theo diém 6, trong dé:

R! 13 nhém Cp-Cs-alkyl duoc thé bang hydroxyl hodc Ci-Cs-alkoxy hodc

triflometoxy hodc 2,2,2-trifloetoxy hodc triflometyl hoac
1a nhém C,-Cy-alkyl dugc thé metyl-SO2 hodc
1a nhém Ci1-Co-alkyl dwoc thé oxetan-3-yl;
R?vaR? ludn dugc x4c dinh giéng nhau va déu 12 hydro hodc metyl;

R* 14 metyl, etyl, triflo-C1-Cs-alkyl, diflo-Ci-Cs-alkyl, hydroxymetyl, 1-
hydroxyetyl, 2-hydroxypropan-2-yl va 2,2,2-triflo-1-hydroxyetyl;

R’  lahydro, flo hodc metyl.

8. Hop chét theo diém 7, trong do:

R! 12 4,4,4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-
metoxypropyl, 3-hydroxypropyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-
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2,2-dimetylpropyl, 3-triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 2-
(metylsulphonyl)etyl hodc 3-(metylsulphonyl)propyl;

R?2vaR? déu 14 metyl hodc hydro;
R*  ladiflometyl, triflometyl hodc metyl;

R’  lahydro hoic flo.

9. Hop chét theo diém 8, trong do:
R! 13 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-hydroxy-2-metylpropyl,

3-hydroxy-2,2-dimetylpropyl, 3-(metylsulphonyl)propyl hoéc 2-
(metylsulphonyl)etyl;

R2 vaR? déu 12 metyl;
R*  ladiflometyl hodc triflometyl;

R°  lahydro.
10. Hop chét theo diém 8, trong d6:

R! 14 3-hydroxy-3-metylbutyl, 3-hydroxybutyl, 3-hydroxy-2-metylpropyl,

3-hydroxy-2,2-dimetylpropyl, 3-(metylsulphonyl)propyl hodc 2-
(metylsulphonyl)etyl;

R?vaR? déu 1a metyl;
R*  lametyl;
RS  laflo, trong d6 R3 & vi tri ortho so v&i R%.
11. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 10, trong d6 hop chit nay dugc
chon tir:

1) N-[6-(2-Hydroxypropan-2-yl)-2-(2-metoxyetyl)-2H-indazol-5-y1]-6-
(triflometyl)pyridin-2-carboxamit

2) N-[6-(Hydroxymetyl)-2-(2-metoxyetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
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4)

5)

6)

7)

8)

9

10)

11)

12)

13)

14)

15)

16)

17)

18)
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N-[6-(2-Hydroxypropan-2-yl)-2-(3-metoxypropyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
N-[6-(Hydroxymetyl)-2-(3-metoxypropyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
N-[2-(2-Hydroxyetyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
N-[6-(2-Hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-indazol-5-yl1]-6-
(triflometyl)pyridin-2-carboxamit
N-[2-(2-Hydroxyetyl)-6-(hydroxymetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
N-[6-(2-Hydroxypropan-2-yl)-2-(oxetan-3-ylmetyl)-2H-indazol-5-yl]-6-
(triflometyl)pyridin-2-carboxamit
N-[6-(Hydroxymetyl)-2-(oxetan-3-ylmetyl)-2H-indazol-5-yl1]-6-
(triflometyl)pyridin-2-carboxamit
N-{6-(2-Hydroxypropan-2-yl)-2-[3-(metylsulphonyl)propyl]-2H-
indazol-5-yl}-6-(triflometyl)pyridin-2-carboxamit
N-[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-
5-yl]-6-(triflometyl)pyridin-2-carboxamit
N-{6-(2-Hydroxypropan-2-yl)-2-[2-(metylsulphonyl)etyl]-2H-indazol-5-
yl}-6-(triflometyl)pyridin-2-carboxamit
6-(Diflometyl)-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-
yl)-2H-indazol-5-yl]pyridin-2-carboxamit
6-(Diflometyl)-N-{6-(2-hydroxypropan-2-yl)-2-[2-
(metylsulphonyl)etyl]-2H-indazol-5-yl} pyridin-2-carboxamit
6-(Diflometyl)-N-[6-(2-hydroxypropan-2-yl)-2-(3-hydroxypropyl)-2H-
indazol-5-yl]pyridin-2-carboxamit
N-[6-(2-Hydroxypropan-2-yl)-2-(4,4,4-triflobutyl)-2H-indazol-5-yl1]-6-
(triflometyl)pyridin-2-carboxamit
N-{6-(2-Hydroxypropan-2-yl)-2-[3-(triflometoxy)propyl]-2H-indazol-5-
yl}-6-(triflometyl)pyridin-2-carboxamit
N-{6-(2-Hydroxypropan-2-yl)-2-[3-(2,2,2-trifloetoxy)propyl]-2H-
indazol-5-yl}-6-(triflometyl)pyridin-2-carboxamit
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20)

21)
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5-flo-N-[2-(3-hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-
indazol-5-yl]-6-metylpyridin-2-carboxamit
N-[2-(3-Hydroxy-3-metylbutyl)-6-(2-hydroxypropan-2-yl)-2H-indazol-
5-yl]-6-metylpyridin-2-carboxamit
6-(2-Hydroxypropan-2-yl)-N-[6-(2-hydroxypropan-2-yl)-2-(4,4,4-
triflobutyl)-2H-indazol-5-yl]pyridin-2-carboxamit; va
N-{2-[2-(1-Hydroxyxyclopropyl)etyl]-6-(2-hydroxypropan-2-yl)-2H-
indazol-5-yl}-6-(triflometyl)pyridin-2-carboxamit.

12. Dugc phdm chira hgp chét c6 cong thic (I) nhu duge xac dinh theo diém bat ky

trong s6 cac diém tir 1 dén 11 két hop véita duoc tro, khong doc, duge dung.

13. Quy trinh diéu ché hop chét ¢6 cong thire chung (IIT) tir hop chét c6 cong thire chung
{1):

A\ — = ;
N N—R
pre; / _0 ~. 7/
e N e N
o} o]
(I (D)
trong do

R! 1a 4,44-triflobutyl, 3-hydroxy-3-metylbutyl, 3-metoxypropyl, 3-

R4

RS

hydroxypropyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-2,2-dimetylpropyl,
3-triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 2-
(metylsulphonyl)etyl hodc 3-(metylsulphonyl)propyl;

1a diflometyl, triflometyl hodc metyl;

1a hydro hoéc flo;

béng phéan tng ctia hop chat (IT) véi cac alkyl halogenua dugc thé thich hop hodc

cac alkyl 4-metylbenzensulphonat v6i sy c6 mét cua kali cacbonat.
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14. Hop chét ¢6 cong thirc chung (I1T)

trong do

Rl

R4

RS

12 4,4,4-triflobutyl, 3-hydroxy-3-metylbutyl, 3-metoxypropyl, 3-
hydroxypropyl, 3-hydroxybutyl, 3-hydroxy-2-metylpropyl, 3-hydroxy-
2,2-dimetylpropyl, 3-triflometoxypropyl, 2-metoxyetyl, 2-hydroxyetyl, 2-
(metylsulphonyl)etyl, 3-(metylsulphonyl)propyl hodc 2-(1-
hydroxyxyclopropyl)etyl;

1a diflometyl, triflometyl hodc metyl; va

13 hydro hoéc flo;

va céc chét ddng phan khong dbi quang, chat ddng phan d6i anh, mudi, solvat

hodc solvat clia mudi ciia chung.

15. Hop chét ¢6 cong thirc chung (I11), trong d6 hop chét nay duoc chon tur:

metyl 5-{[(5-flo-6-metylpyridin-2-yl)cacbonyl]amino}-2-(3-hydroxy-3-

metylbutyl)-2H-indazol-6-carboxylat; va

metyl 2-(3-hydroxy-3-metylbutyl)-5-({[6-(triflometyl)pyridin-2-

yl]cacbonyl }amino)-2H-indazol-6-carboxylat.
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Fig. 1
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Fig. 5
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