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(57)  Sang ché d& xudt hop chét c6 cong thirc (I) va/hoic mudi cia né vi/hodc chit
ddng phén di hinh ctia n6 va/hodc chit ddng phan 1ap thé cia né vi/hoic chét ddng phan
dbi anh cua né va/hodc raxemat ciia n6 va/hodic chit ddng phan khéng ddi quang ctia né
va/hodc chét chuyén héa sinh hoat tinh cta né va/hoic tién duoc chit cia n6 va/hoic
solvat ctia nd va/hodc hydrat cia né va/hodc dang da hinh ctia né cd 4i lyc va tinh chon
loc dbi vé6i don vi con thu thé axit gama—aminobﬁtyric A alpha 5 va déng vai tro 1am chét
didu bi di 1ap thé 4m tinh GABA, 05, nhd d6 hiru hidu trong viée diéu tri hodc ngin ngira
bénh lién quan dén thu thé GABA, a5, quy trinh diéu ché ching, va dugc phdm chira chi
minh chiing hogc két hop véi mot hogc nhiéu hoat tinh khéc.
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Linh vire k§ thuét dwoe dé cip

Sang ché @ xuét hop chét c6 cong thirc (I) c6 i luc va tinh chon loc dbi voi
don vi con thy thé axit gama-aminobutyric A alpha 5 (GABA, a5) va déng vai trd 1am
chét didu bi di 1ap thé am tinh GABA, 05 (GABA, 05 NAM), nh& d6 13 hiru ich trong
viéc diéu tri hodc ngén ngra bénh lién quan dén thu thé GABA, a5, quy trinh diéu ché

chung, va duoc phdm chira chiing.
Tinh trang k§ thuit cia sing ché

Axit gama-aminobutyric (Gamma-aminobutyric acid: GABA) 13 chit din
truyén than kinh tc ché chinh trong hé than kinh trung wong. Cac thu thé nhay cam véi
GABA duoc chia thanh hai ho chinh, thu thé GABA, didu hoa phéi tr va thu thé
GABAg két hop G-protein.

Thu th8 GABA, diéu hoa phéi tir trung gian gay ra phin 16n sy dan truyén
than kinh tc ché trong ndo dong vat c6 vi. Thu thé nay duoc cAu tao béi su tap hop 5
thanh phan cia nhiéu don vi con (al-6, P1-3, y1-3, 8, &, m, 0, p1-3) (Olsen and
Sieghart, Pharmacol Rev 2008, 60:243-260) tao thanh kénh CI diéu hoa phdi tir. Su
phan bd ctia don vi con thay ddi theo su phat trién va theo khu vuc trong ndo. Su thay
dbi cao nay din dén sy thay dbi rong rai trong céc co ché than kinh e ché va tao ra
kha ning ddi véi nhitng can thiép diéu tri cu thé (Fritschy and M&hler, J Comp Neurol
1995, 359:154-194). Vai trd sinh 1y va cAu tric dugc 1y cta cac thu thé GABA, phu
thudc nhiéu vio cAu tao don vi con. Céc nghién ctru trén chudt bién dbi gen da chung
minh réng thanh phén don vi con thu thé, dic biét lién quan dén cac loai phu a, xac
dinh dang k& duoc 1y cia cac hop chit tac dong 1én vi tri didu bién di 1ap thé nhay véi
benzodiazepin (benzodiazepin-sensitive allosteric modulatory site: vi tri BDZ)
(Rudolph and Knoflach, Nat Rev Drug Discov 2011, 10:685-697). Céc thu thé chira al
phan bd rong rii 1dm trung gian cho c4c tac dung an than va gy quén, trong khi cac

thu thé chira a2- va 03 c6 tac dung giai lo 4u, chéng co gidt va gidn co (Sieghart and
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Sperk, Curr Top Med Chem 2002, 2:795-816; Whiting et al, Drug Discov Today 2003,
8:445-450). Pon vi con a5 cb chira cac thy thé (a5GABAARs) 1a dugc wu tién biéu
hién & ving hai ma & ca loai gam nhim va dong vat linh trudng va dugce cho 1a ¢6 lién
quan dén cac chitc ning nhan thirc (Wisden et al, J Neurosci 1992, 12:1040-1062;
Quirck et al, Neuropharmacol 1996, 35:1331-1335; Sur et al., Brain Res | 1999,
822:265-270).

Cac thu thé chira 05 nay chd yéu 1a & ngoai sinap va gay ra uc ché truong luc

2/92

(Caraiscos et al., Proc Natl Acad Sci USA 2004, 101:3662-3667). Tac dung tc ché ctia

ching d6i véi sy hung phén cia cac té bio than kinh chinh ciia hdi hai mi va vé nio
6 thé gidi thich tac dung dang ké cta cac a5SGABALR trong nhén thirc, hoc tap va tri
nh¢ va kha ning hitu ich didu tri ciia ching trong céc rdi loan khac nhau bao gbém dot
quy, suy gidm nhén thirc, bénh tdm than phén liét, tinh trang lién quan dén sa st trf tué
hodc bénh lién quan dén suy nhan thiuc xa hoi (Soh and Lynch, Curr Drug Targets
2015, 16:735-746).

Céc chét didu bién ban dau hoat dong trén vi tri BDZ 14 cac hop chit khong
chon loc, hoidc 1a chét ting cuong GABA véi hiéu luc giai lo &u, an than, gdy mé hoac
chéng co gidt hoic thubc chen mot phr:?m, con dugce goi l1a chét chu van ngugc hodc
hodc chét didu bi di 14p thé Am tinh (NAM), v6i tac dung ning cao nhan thirc. Cac chit
cht van va chét tiém ning thu thé GABA, dugc dic trung 12 cac loai thudc hiéu qua
trong thuc hanh 14m sang (Foster and Kemp, Curr Opin Pharmacol 2006, 6:7-17),
trong khi NAM cho dén nay méi chi duoc thir nghiém trong cac thir nghiém hanh vi
dong vat va trong mot sb rat it nghién ctru trén ngudi (Soh and Lynch, Curr Drug
Targets 2015; 16:735-746). Két qua cho théy hoat dong c6 l¢1i, tuy nhién, thubc hoat
dong khong chon loc trén nhidu loai phu thu thé GABA, din dén céc tac dung phu
khong mong mudn trén thin kinh trung wong nhur an than, mt trf nhd, lam dung thudc,
lo léng, kich dong hodc co gidt. Do d6, nghién ciru GABA c¢6 xu huéng thiét ké cac
loai thudc méi nhim muc tiéu chon loc c4c loai phu thu thé GABA, cu thé trong s6 d6

1a cac a5GABA A Rs (MG6hler, Adv Pharmacol 2015, 72:1-36).
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Su can kiét cia don vi con a5 cho théy vai trd cia cac thu thé chira a5 d6i véi
tinh déo cua t& bio than kinh (Martin et al., J Neurosci 2010, 30:5269-5282) va dao
dong mang t€ bio than kinh tan s cao (Glykis et al., J Neurosci 2008 28:1421-1426),
cac qua trinh v& co ban lién quan dén su chﬁ v, xur Iy thong tin va tri nhé. Su gidm di
truyén hodc dugc 1y ctia chirc ning don vi con o5 din dén cai thién dang ké hiéu suét
nhén thirc & cac m6 hinh dong vat gdm nhidm (Mohler and Rudolph, F1000Research,
2017 6[F1000 Faculty Rev]:101). C4 hai thir nghiém in vitro va in vivo déu cho thiy
ring sy diéu bién di 14p thé 4m tinh cia GABA, o5 12 mot chién luge diy hira hen
trong viéc diéu tri hoic phong ngira cc tinh trang bénh 1y hodc cac triéu ching cia
ching. Chit chii van ngugc chon loc cia a5GABALR, cu thé 13 NGD 97-1 (Bednar et
al., Clin Pharmacol Ther 75, 2004 75:P30), aSIA (WO 02/06285 Al; Dawson et al., J
Pharmacol Exp Ther 2006, 316:1335-1345; Braudeau et al., J Psychopharmacol 2011,
25:1030-1042), L-655,708 (Quirck et al, Neuropharmacol 1996, 35:1331-1335; Atack
et al., Neuropharmacology 2006, 51:1023-102), aSTA-IT (WO 98/50385 A1l; Collinson
et al., Psychopharmacology 2006; 188:619-628), MRK-016 (WO 99/67245 A1; Atack
et al., J Pharmacol Exp Ther. 2009, 331:470-484), HT-2678 (Gupta et al., 241" ACS
National Meeting, Anaheim, CA, March 27-31, 2011, MEDI 17), PWZ-029 (WO
2007/018660 A2; Savic et al., Brain Res 2008; 1208:150-159; Biawat, Thesis at The
University of Wisconsin-Milwaukee, August 2014), TB-21007 (Chambers et al., J
Med Chem 2003, 46:2227-2240), ONO-8590580 (Higashino et al., XXIV International
Symposium on Medicinal Chemistry, Manchester, UK - August 29, 2016, Abstract
P280; Kawaharada et al., J Pharm Exp Ther 2018, 366:58-65), RO4938581 (Ballard et
al., Psychopharmacology 2009, 202(1-3):207-223), RO4882224 (Knust et al., Bioorg
Med Chem Lett. 2009, 19:5940-5944), basmisanil (WO 2009/071476 Al; WO
2012/059482 A1l; Hipp et al., Neuropsychiatric Electrophysiology 2016, 2(Suppl
1):A20) va thudc chen canh tranh aSGABA4R chon loc S44819 (Gacsalyi et al.,
Neuropharmacology 2017, 125:30-38) nhu mong dg¢i, dugce chimg minh 13 ¢6 hi€u qua
trong viéc 1am gidm suy giam nhén thirc trong cic nghién ctru tién 14m sang ma khong
c6 tac dung phu gay lo au, co gidt hodc van dong. Tac dung céi thi€én nhin thiic cla

aSIA da dugc chiimg minh & nhitng ngudi tinh nguyén khde manh trong mot nghién
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ctru thir nghiém ban dau (Nutt el al., Neuropharmacology 2007, 53:810-820). Ngoai
ra, basmisanil (dwgc ma hoa 1a RG1662 hodc RO5186582), hop chét chon loc 05 trong
qué trinh phat trién 1am sang trong suy giam nhan thirc lién quan dén bénh tdm thin
phan liét (NCT02953639), din dén su gia ting déng ké dao dong gamma tin sb cao
trong hoat déng dién ndo d6 (EEG) & bénh nhan héi chimg Down cho thiy mot kha
ning tao diéu kién anh huéng dén chirc ning nhan thirc (Bolognani et al., 67th Annu
Meet Am Acad Neurol Washington, DC, April 23, 2015, Abst P6.273). Cho dén nay,
khong thdy c6 tic dung phu thin kinh trung wong (CNS) nio cia thube chen o5 a5IA,
S44819 hodc basmisanil dd dugc thir nghiém lam sang (Atack et al., Pharmacol
Therap 2010, 125:11-26; Darmani et al., J Neurosci 2016, 36:12312-12320; Wandel et
al., Eur Neuropsychopharmacol 2015 25(Suppl2):S259). Trén cd s& dir lidu tién 14m
sang va cAc phat hién 14m sang, c6 thé du doan mot profil 1am sang thuan loi ctia cac

chat diéu bién 4m tinh chon loc don vi con a5.

Xét cho cing, do chirc nang cu thé va profil biéu hién than kinh trung wong
(CNS) dugc phan chia cua cac aSGABALR, can thiép chon loc va nhe nhang, diéu
chinh ti€u cuc chirc ning cda nd, co6 thé ¢6 loi ich diéu tri so véi cac thube khéng chon

loc.

Do d6, cac hop chét c6 4i luc va @6 chon loc cao dbi v6i cac a5SGABALR,
GABA, a5 NAM tuong tmg, c6 thé dugc sir dung, mot minh hogc két hop véi mot
hodc nhiéu hoat tinh khac, dé diéu tri hodc ngdn ngua cac rdi loan cta hé than kinh
trung wong khi c6 mot trong céc tri€u chiing va/hodc cac hoi ching cua bénh co thé
lién quan dén thu thé GABA, 5. Ching bao gom, nhung khong gi6i han &, céc rdi
loan nhan thirc than kinh (Collinson et al., J Neurosci 2002, 22:5572-5580) nhu bénh
Alzheimer (Alzheimer's disease: AD) (Kwakowsky et al., J Neurochem 2018,
145:374-392; Solas et al., Curr Pharm Des 2015; 21:4960-4971; Wu et al., Nat
Commun 2014, 4159), bénh AD tién triéu va suy giam nhén thirc nhe (Maubach, Curr
Drug Targets CNS Neurol Disord 2003, 2:233-239), tat ching nhén thirc do mach va
sa sit tri tué mach (Gacsalyi et al., Fur J Pharmacol 2018, 834:118-125), thoai héa
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thuy tran-thai duong bao gdm sa sit tri tué thuy tran-thai dwong, liét trén nhan tién
trién va hoi ching thin nén vé ndo (Murley and Rowe, Brain 2018, 5:1263-1285), sa
st tri tué thé Lewy (Khundakar et al., Acta Neuropathol Commun 2016, 4:66), tat
chimg tri nhé vd suy gidm nhdn thic lién quan dén tudi tic (Koh et al.,
Neuropharmacology 2013, 64:142-152), tat chimg nhan thirc lién quan dén bénh ung
thu n3o, bao gdm, nhung khong giéi han & u nguyén tiy bao (Sengupta et al., CNS
Oncol 2014, 3:245-247), sa st tri tué sau phau thuit (Cheng et al., J Neurosci 2006,
26:3713-3720), sa st tri tué€ do viém gay ra (Wang et al., Cell Rep 2012, 2: 488-496),
tat chtmg nhén thirc lién quan dén céc bénh bao gdm, nhung khong gidi han & dau nira
d4u va dau dau do cing thing (Russo et al., Am J Hum Gent 2005, 76:327-333), x0
cing rai rac (Stefano and Giorgio, Brain 2015, 138:2467-2468), bénh Parkinson
(Blaszczyk, Front Neurosci 2016, 10:269-277), bénh dong kinh (Schipper et al., Mol
Neurobiol 2016, 53:5252-5265), rbi loan tang dong thiéu tap trung va thiéu tip trung &
nguoi trudng thanh (Bollmann et al., Transl Psychiatry 2015, 8:¢589; Edden et al,,
Arch Gen Psychiatry 2014, 69:750-753) hodc cac bénh CNS khac bao gdm, nhung
khong chi giéi han &, réi loan stress sau chan thuong (Lu et al., Neuronal Plast 2017,
2017:5715816), bénh tdm than phén liét (Guidotti et al., Psychopharmacology 2005,
180:191-205), cac tri€u ching duong, &m va/hodc nhan thirc lién quan dén bénh tam
thin phan liét (Asai et al., Schizophrenia Res 2008, 99:333-340; Gill et al.,
Neuropsychopharmacology 2011, 36:1903-1911; Hauser et al., Mol Psychiatry 2005,
10:201-207; Redrobe et al., Psychopharmacology 2012, 221: 451-468), rbi loan ludng
cuc (Otani et al., Neurosci Lett 2005, 381:108-113), ri loan phd tu ky (autism
spectrum disorder: ASD) (Mendez et al., Neuropharmacology 2013, 68:195-201), réi
loan nhifm sic thé X gion (Curia et al, Cereb Cortex 2009, 19:1515-1520), hoi chimg
Prader-Willi (Bittel et al., J Med Gent 2003, 40:568-574), hoi chirng Down (Braudeau
et al., J Psychopharmacol 2011, 25:1030-1042; Martinz-Cue et al., J Neurosci 2013,
33: 953-966), bénh Huntington (Du et al., Front Mol Neurosci. 2017, 10:198), bénh u
xo than kinh typ I (Ribeiro et al., Cortex 2015, 64:194-208), rbi loan giic ngu
(Mesbah-Oskui et al., Neurotoxicol Teratol 2017, 61:115-122), chiing nghién ruou
(Stephens et al., Eur J Pharmacol 2005, 526:240-250), hdi chimg thai nhi ngdm ruou

5

5/92



51649

(Toso et al., Am J Obstet Gynecol 2006, 195:522-527), ri loan khi sic (Carreno et al.,
Int J Neuropsychopharmacol 2017, 20:504-509; Choudary et al., Proc Natl Acad Sci
US4 2005, 102:15653-15658; Fischell et al., Neuropsychopharmacology 2015,
40:2499-2509), rbi loan tAm thin (Wearne et al., Neuropharmacology 2016, 111:107-
118), rbi loan tAm than do thudc gdy nghién gy ra (Neugebauer et al., Behav Brain
Res 2018, 342:11-18), rbi loan lo 4u (Behlke et al., Neuropsychopharmacology 2016,
41:2492-2501; Botta et al., Nat Neuroscience 2015, 18:1493-1500), rdi loan lién quan
dén hoang s¢ (Botta et al., Nat Neuroscience 2015, 18:1493-1500; Crestani et al., Proc
Natl Acad Sci USA 2002, 99:8980-8985), r6i loan stress (Fischell et al.,
Neuropsychopharmacology 2015; 40:2499-2509), nghién hanh vi hodc nghién ma tiy
(Mick et al., Addict Biol 2017, 22:1601-1609), d6t quy (Clarkson et al., Nature 2010,
468:305-309; Lake et al., J Cereb Blood Flow Metab 2015, 35:1601-1609), dau do
bénh than kinh (Xiao et al., Proc Natl Acad Sci USA 2002, 99:8360-8365) va ching
dau do viém (Bravo-Hemandez et al., Eur J Pharmacol. 2014, 734:91-97; Munro et
al., Neuropharmacology 2011, 61:121-132). Viéc diéu hoa a5GABALR ciing c¢6 thé ¢6
loi trong viée diéu tri bénh va tinh trang bao gdm, nhung khéng chi gidi han & céc
bénh co thit phé quan nhu nhung khéng chi giéi han & bénh hen suyén, bénh phdi tic
ngh&n man tinh, va loan san phé quan-phdi (Gallos et al., Am J Physiol Lung Cell Mol
Physiol 2015, 308:1.931-942; Mizuta et al., Am J Physiol Lung Cell Mol Physiol 2008,
294:1.1206-1216;). Céc hop chit c6 kha ning didu hoa aSGABAAR dic biét duoc ky
vong 13 nhitng tmg ¢l vién hiru ich dé didu tri réi loan nhan thirc thin kinh, bénh

Alzheimer, va bénh tim than phén liét.

Nhiéu hop chét ¢6 cAu trac khéc nhau hoat dong trén don vi con a5 cuia thu thé
GABA, d3 duoc biét dén trong linh vuc k¥ thuat ndy (Guerrini et al., Expert Opin
Ther Patents 2013, 23(7):843-866), bao gbém isoxazol (vi du WO 2009/071464 Al,
WO 2009/071477 A1, WO 2010/097368 A1, WO 2010/112475 A1, WO 2010/127978
Al) va dan xuét triazol (vi du WO 2012/062687 A1, WO 2014/001281 Al).

6/92
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Ngoai ra, mot s6 din xuét isoxazol va triazol 1am chit cht vén cta thu thé
NR1 H4 (farnesoid X hodac FXR) dugc mo ta trong, vi du WO 2017/133521 A1, WO
2013/007387 A1, WO 2008/157270 A1 hoic WO 2007/140174 A2. Hon nita, cac dan
xudt tetrahydroisoquinolin 1am chat diéu bién LXR (thu thé X gan) b diéu bién dugc

mo ta trong, vi du WO 2007/047991 Al.

Mic du co rat nhiéu nghién ctru va chét diéu bién thu thé GABAA a5, nhu ciu
chura dugc dap tng van ton tai dé tao ra cac hop chét co thé hitu ich trong viée diéu tri

hodc phong ngira c4c bénh lién quan dén thu thé GABA, o5.
Ban chit k§ thuit cia sing ché

Sang ché dé xuit hop chit c6 cong thirc (I)

T
oy T
| |
R

A dugc biéu thi bing cong thirc

N%)jg\ N'zl;\ N':;/NL;\

nhém ™ | nhém “* , nhom hodc ™™

trong do:

R' 13 hydro hoic halogen,
n vam doc lap déu 1a 1 hoic 2,

R’ 1a hydro; C;_salkyl tuy v va doc 1ap dugc thé béng mot hodc nhiéu halogen,
Csalkoxy, -S(0),-C,4alkyl, hodc voi R*; NR*R’ hodc R®,
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R* va R® doc 1ap déu 13 hydro, C,alkyl hoic R”; hoic R* va R’ ciing véi
nguyén ti N ma ching gén vao tao thanh di vong tiy ¥ dugc thé, va

R R®vaR’1a vong cacbon, di vong hodc heteroaryl tuy y duogc thé

va/hodc mudi cia né va/hoic chét déng phén di hinh cia n6 va/hodc chét déng phéan
lap thé ctia n6 va/hodc chat déng phan d6i anh ctia né va/hodc raxemat cia nd va/hodc
“chét ddng phan khong dbi quang ctia né va/hodc chit chuyén héa sinh hoat tinh ctia né
va/hodc tién dugc chit cia n6 vashodc solvat ciia né va/hoic hydrat cia n6 va/hodc

dang da hinh cta né.

Sang ché dé xuét hop chit c6 cong thirc (I), nhur duge xac dinh & trén dé sir

dung trong viéc diéu tri hodc ngin ngra bénh lién quan dén thu thé GABA, a5.

Sang ché mé ta viéce sir dung hop chét ¢6 cong thire (I), nhu duge x4c dinh &
trén, dé san xuét thudc dé didu tri hodc ngin ngira bénh lién quan dén thu thé GABA,

as.

Sang ché mé ta phuong phép diéu tri hoic ngin ngira bénh lién quan dén thu
th8 GABA, a5 phuong phap nay bao gdm viéc ding cho d6i tugng, bao gdm con
nguoi, cin viéc diéu trj hodc ngan nglra nay mot lugng hiru hiéu it nhét mot hop chét

c6 cong thire (I), nhu dugce xéc dinh & trén.

Sang ché mo ta viéc st dung két hop hop chét ¢6 cong thirc (I) nhu duge xac
dinh & trén, v&i mot hodc nhidu hoat tinh khac dé diéu tri hodc ngin ngira bénh lién
quan dén thu th8 GABA, a5.

Sang ché dé xuét dugc phim chira hop chét c6 cong thire (I), nhu duge xac

dinh & trén 1am hoat chét.

Sang ché d& xuit thubc (duoc phdm két hop) chira hdn hop ciia hop chét c6

cong thirc (I), nhu dugc x4c dinh & trén véi mot hodc nhiéu hoat tinh khac.
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Sang ché d& xuit dugc phim chira hop chét ¢6 cong thirc (I), nhu duge x4c
dinh & trén 13m hoat chit riéng r& hoic két hop v6i mot hoic nhiéu hoat chét khac dé

str dung trong viéc didu tri hodc ngin ngira bénh lién quan dén thu thé GABA, a5.

Sang ché d& xuit quy trinh san xudt hop chét c6 cong thire (I), nhu duge xac
dinh & trén.

Sang ché con @ xuét viéc bao ché hoa hoc hodc duoc hoc duge phém chira
hop chét ¢6 cong thire (I), nhu duge xdc dinh & trén riéng ré, hoic két hop véi mot

hodc nhiéu hoat chat khac.
M5 ta chi tiét sang ché

Sang ché dé xudt hop chat c;c') cong thtee (I) ¢6 i luc va tinh chon loc ddi véi
thu thé axit gama-aminobutyric A chira don vi con alpha 5 (thu thé GABA, ad) va
déng vai trd 1am chét didu bi di 1ap thé Am tinh thu thé GABA, a5, nhd d6 13 hitu hidu
trong viéc diu tri hodic ngin ngira bénh lién quan dén thu thé GABA, a5, quy trinh
didu ché chung, duogc phém chtta chi minh ching hodc két hop v&i mét hodc nhiéu

hoat tinh khac va viéc st dung ching lam thube.

Sang ché dé cap dén hop chit c6 cong thirc (I):

Do s
N

O wm%faz

1

R

A duoc biéu thi bang cong thiic

trong do:

9/192
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R' 13 hydro hoic halogen,
nvam doc 1ap déu 13 1 hodc 2,

R%1a hydro; C_4alkyl tiy v va ddc 1ap dugce thé béng mot hodc nhiéu halogen,
Csalkoxy, -S(0),-Cyalkyl, hoic véi R*; NR*R® hoic RS,

R* va R® doc lap déu 14 hydro, Cyalkyl hoic R’; hoic R* va R’ cling véi
nguyén tir N ma ching gin vio tao thanh di vong tiy ¥ duge thé, va

R?, R® va R’ 14 vong cacbon, di vong hoic heteroaryl tity § dugc thé

va/hodc mudi ctia né va/hoic chét déng phan di hinh ctia né va/hodc chét déng phan
14p thé ciia né va/hodc chit ddng phan dbi anh ctia né va/hodc raxemat ciia n6 va/hodc
chét ddng phan khong dbi quang ctia né va/hoic chit chuyén héa sinh hoat tinh ctia né
va/hodc tién duge chit ctia né va/hoic solvat cia né va/hodc hydrat cia né va/hoic

dang da hinh cda nd.

Trir khi dugc dinh nghia khac, tit ca cac thuét ngit khoa hoc va k¥ thuat dugc
stt dung & ddy c6 cung nghia nhu thuong duoc hiéu b&i mot ngudi 6 trinh do trung
binh trong linh vire k§ thuat ma sang ché nay thudc vé. Mic du céc phuong phép va
vat liéu tuong tu hodc tuong duong v6i nhitng phuong phép dugc mo ta & day co thé
dugc st dung trong thyc hanh hodc thir nghiém séng ché, cac phuong phap va vt lidu

phtt hop dugc mo ta dudi day.

Danh phap dugc st dung dya trén danh phép hé théng TUPAC, trir khi ¢6 quy
dinh khéc.

10
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BAt ky hoa tri mé ndo xuét hién trén nguyén tir cacbon, oxy, luu huynh hoic
nito trong cac ciu tric & ddy cho thdy sy ¢6 mit ctia hydro, trir khi c6 quy dinh khéc.

binh nghia cac thuat nglt chung duogc st dung & day, cho du cic thuit ngit
duge dé cip c6 duoc trinh bay riéng 1é hoic két hop véi cac nhéms khic hay khong

dugc mo ta bén dudi.

Thuét ngit “tiiy chon" hodc "ty ¥" tic 13 sy kién hoidc tinh hudng duge mo ta
sau d6 c6 thé nhung khong can thiét x4y ra va mo ta bao gdm cic trudng hop su kién

hozc tinh hudng x4y ra va cac trudng hop khéng xay ra.

Thuét ngit “nhém thé” 13 chi mot nguyén ti 'hoéc mot nhom nguyén tr thay
thé mot nguyén tir hydro trén phan tir me.

Thuat ngflt “dugc thé” 13 chi réng mot nhém duge chi dinh c6 mot hodc nhiéu
nhém thé. | |

Khi cho biét s6 nhém thé, thuat nglt "madt hodc nhiéu" 12 @ chi pham vi tir mot
nhém thé dén sé luong cao nhat c6 thé thay thé, nghia 13 thay thé mot hydro dén thay
thé tit ca cdc hydro bing nhém thé. Mot, hai hodc ba nhém thé trén mét nguyén tir

nhét dinh, dic biét 13 trén mot nguyén t& cacbon dugc uu tién.

Trong truong hop b4t ky nhém nao cé thé mang nhiéu nhém thé va nhiéu
nhém thé c6 thé ¢6 duge dé xult, cdc nhém thé duge chon mot cach doc lép va khong

can phai gibng nhau.
Thuét ngit “khong dugc thé” tirc 1a nhém duge chi dinh khong ¢ nhém thé.

Thuit ngit “duoc thé tiy ¥ tirc 1a bat ky nguyén tir ndo ctia nhém dugc chi
dinh déu khong duoc thay thé hodc dugc thay thé béi mot hodc nhidu nhém thé, dugce
chon ddc 1ap tir nhém cac nhém thé cé thé c6. Khi biéu thi s lugng nhém thé, thuat

ngit “mot hodc nhiu” tirc 13 tir mot nhém thé dén s6 luong cao nhét c6 thé thay thé,

11
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nghia 13 thay thé mét hydro dén thay thé tit ca cac hydro bang cic nhém thé. Cac
nhém thé c6 thé bao gém, nhung khong chi giéi han &, Cy4alkyl, Ci_4alkoxy, halogen,
haloC;_4alkyl, haloC;_jalkoxy, hydroxyl, oxo va cac loai trong tu khac.

Thuét ngit ”C,alkyl” 12 dé chi riéng r& né hoic két hgp v6i nhém khac thanh
géc hydrocacbon mach théng hodc mach nhanh, mach don hoic mach da va chira tir 1
dén 4 nguyén tir cacbon. Vi du bao gdm, nhung khong chi gi¢i han &, metyl, etyl,
propyl, i-propyl (isopropyl), n-butyl, 2-butyl (sec-butyl) hodc z-butyl (tert-butyl)
nhém. Preferred alkyl nhom 1a C,_salkyl.

Thuét ngit “C;alkoxy” 1a dé chi riéng 1& né hoic két hop v6i nhém khic
thanh nhém -O-Cyalkyl, trong do: the C,alkyl 1a nhu duge xac dinh & trén. Vi du
bao gdm, nhung khong chi gi6i han &, metoxy, etoxy, i-propoxy, n-propoxy hoic ¢

butoxy. Preferred alkoxy nhom 1a C,_;alkoxy.

Thuét ngit “-S(0),-C;alkyl” 12 dé chi riéng r& né hoic két hop véi nhém khac
thanh C;_jalkyl nhém duge thé with -S(0),- trong d6: C;_4alkyl 1a nhu dugce xac dinh &
trén. Vi du bao gdm, nhung khong chi gi6i han &, metyl sulfonyl, etyl sulfonyl, i-
propyl sulfonyl, n-propyl sulfonyl, sec-butyl sulfonyl hodc #-butyl sulfonyl. Nhom
sulfonyl dugc uu tién 1a -S(0),-Cy_zalkyl.

Thuét nglr “halogen”, “halo” hodc “halogenua” la dé chi riéng 1& né hoic két
hop v6i nhém khéc thanh flo (fluorin), clo (chlorin), bromo (bromin) hodc iodo
(iodin), t6t hon 14 flo (fluorin), clo (chlorin) hodc bromo (bromin). Halogen dwgc wu

tién 1a flo va clo.

Thuét ngit “haloC_salkyl” 14 dé chi riéng r& n6 hodc két hop véi nhém khac
thanh C,alkyl nhu duge xac dinh & trén duoc thé v6i mot hodc nhidu halogen giéng
hodc khéc nhau trén nguyén tir cacbon bit ki ctia nhém C;_alkyl niy, bao gom ca su
thay thé halo vicinal cling nhu germinal. Thuat ngit “perhaloalkyl” 1a dé chi C,_alkyl
trong d6 tit ca cac nguyén tir hydro dugc thay thé bang cic nguyén tir halogen gibng

12
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- nhau hodc khac nhau. Vi du bao gém, nhung khong chi giéi han &, monohalo-, dihalo-
hoic trihalo-metyl, -etyl hodc -propyl, for vi du 3,3,3-triflopropyl, 2-floetyl, 2,2,2-
trifloetyl, flometyl, hodc triflometyl. Nhom haloalkyl dugce wu tién 12 haloC, salkyl.

Thuit ngit “vong cacbon” 13 dé chi riéng r& né hodc két hop véi nhém khac
thanh hé vong bao hoa, chua bdo hoa don hodc chua bdo hoa doi, hodc thom, dugc
ngung tu hodc néi ciu don vong héa tri mot hoic hai vong bao gdm 3 dén 14 nguyén
tr cacbon trong vong. Thudt ngir “xycloalkyl” 1a dé chi vong cacbon bdo hoa dugc
ngung tu hodc nbi ciu don vong héa tri mot hoic hai vong chira tir 3 dén 10 nguyén tir
cacbon trong vong. Vi du bao gdm xyclopropan, xyclobutan, xyclopentan, xyclohexan,
xycloheptan, xyclooctan, bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan hodc adamantan va
cac loai twong tu khac. Xycloalkyl dugc wu tién 1a vong don vong. Xycloalkyl don
vong duge wu tién 13 ¢6 tir 3 dén 6 canh. Thuét ngir “xycloalkenyl” 13 dé chi cic nhém
vong cacbon chua bdao hoa mot 1an hodc hai 1an, dugc ngung tu hodc ndi cau, don
vong héa tri mot hodc hai vong chira tir 3 dén 10 nguyén tir cacbon trong vong. Vi du
bao gbm xyclobuten, xyclopenten, xyclopentadien, xyclohexen, xyclohexadien,
xyclohepten, decalin va céc loai tuong tu khac. Xycloalkenyl duge uu tién 1a vong don
vong. Xycloalkenyl don vong dugc uu tién 12 ¢6 tir 4 dén 6 canh. Thuat ngit “aryl” 1a
dé chi cic nhém vong thom mot vong hodc hai vong, héa tri mot chira tir 6 dén 14
" nguyén tir cacbon trong vong. Nhém aryl hai vong chira it nhit mot nhém vong cacbon
thom. Vi du bao gém phenyl, dihydro-inden, inden, naphtyl, dialin, tetralin, anthryl,
azulenyl, indanyl va cac loai twong tur khéc. aryl dugc wu tién 13 ¢6 tir 6 dén 10 canh.

Aryl dugc uvu tién 1a vong don vong. Aryl don vong dugc uu tién 1a phenyl.

Thuat ngir “di vong” 1a dé chi riéng r€ nd hodc két hop véi nhom khac thanh
hé vong mdt vong, hai vong, dirge ngung tu, ndi cau hoiic vong spiro bio hoa hoidc
chwra bdo hoa mot phan, héa tri mot ¢é tir 3 dén 10 nguyén tir trong vong chira 1, 2, 3
hodc 4 nguyén t khac loai trong vong ddc 1ap dugce chon tr N, O va S, nguyén ti
trong vong con lai 1a cacbon. di vong dugc uu tién 1a vong don vong. Vi du vé di vong

don vong la aziridin, 2 H-azirin, oxiran, thiiran, azetidin, oxetan, thietan, azetidin-2-on,
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pyrolidin, pyrolidinone, pyrolin, pyrazolidin, imidazolin, pyrazolin, tetrahydrofuran,
dihydrofuran, dioxolan, tetrahydrothiophen, oxazolidin, dihydro-oxazol, isoxazolidin,
oxathiolan, sulfolan, thiazolidin, thiazolidindione, succinimid, oxazolidone, hydantoin,
piperidin, piperidinone, piperazin, tetrahydropyran, tetrahydrothiopyran, dihydropyran,
tetrahydropyridin, dioxan, thian, dithian, 1,1-dioxo-thian, morpholin, thiomorpholin,
1,1-dioxo-thiomorpholin, azepan, diazepan, homopiperazin, oxazepnayl va cac loai
tuong tu khac. Di vong don vong duoc uut tién 14 c6 tir 4 dén 6 canh. Di vong don
vong duoc wu tién 14 bio hoa. Vi du vé di vong hai vong, duge ngung ty, nbi cau hoic
spiro la pyrolizidin, dihydropyrolopyrol, tetrahydropyrolopyrol, furopyrol, thinopyrol,
indolin, indol, isoindol, benzoisothiazolone, decahydroisoquinolin, decahydroquinolin,
tetrahydroquinolin, dihydroquinolin, dihydroisoquinolin, chromen, isochromen,
benzoxazin, quinuclidin, azaadamantan, spiro[xyclobutan—1,35—indol], 1-
oxaspiro[4.5]decan, 1,6-oxaspiro[3.4]octan, 8-aza-bixyclo[3.2.1]octan, 8-oxa-3-aza-
bixyclo[3.2.1]octan, tetrahydro-spiro[isobenzofuran-1,2’-pyran], 1-
oxaspiro[4.4]nonan-2-on, 2-oxa-7-azaspiro[3.5]nonan, 1,4-dioxa-7-
azaspiro[4.4]nonan, 1,3-diazaspiro[4.4]non-2-en-4-on, 9-aza-bixyclo[3.3.1]nonan, 3-
oxa-9-azabixyclo[3.3.1]nonan, 3-thia-9-aza-bixyclo[3.3.1]nonan, 1,4-dithia-7-
azaspiro[4.4]nonan, 8-azaspiro[4.5]decan-7,9-dion, 1,3,8-triazaspiro[4.5]decan-4-on

va céac loai tuong tu khéc.

Thuit ngit “heteroaryl” 1a dé chi riéng 1& né hoic két hop véi nhém khac
thanh hé vong don vong hodc hai vong di vong thom hoéa tri mét co tir 5 dén 12
nguyén t trong vong, chira 1, 2, 3 hodc 4 nguyén it khac loai dgc 1&p dugc chon tir N,
O va S, nguyén tir trong vong con lai 13 cacbon. Nhém heteroaryl hai vong chira it nhit
mdt vong thom. Vi du vé heteroaryl 13 pyrol, furan, thiophen, imidazol, oxazol,
isoxazol, thiazol, isothiazol, triazol, tetrazol, oxadiazol, thiadiazol, tetrazol, pyridin,
pyrazin, pyrazol, pyridazin, pyrimidin, triazin, azepin, diazepin, benzofuran,
benzothiophen, indol, isoindol, isobenzofuran, benzimidazol, benzoxazol,
benzoisoxazol, benzothiazol, benzoisothiazol, benzooxadiazol, benzothiadiazol,

benzotriazol, purin, quinolin, isoquinolin, quinazolin, quinoxalin, carbazol, hodc
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acridin. Heteroaryl duogc wu tién 13 ¢6 tir 5 dén 10 canh. heteroaryl dugc uu tién 14

vong don vong. heteroaryl don vong dugce uu tién 14 ¢6 5 hodc 6 canh.

Thuét ngit “hop chét theo sang ché” hoic “hop chit c6 cong thirc (I), nhu
dugc x4c dinh & trén” 14 dé chi hg“p chét c6 cong thirc (I) vd/hoic mudi clia nd va/hodc
chét ddng phén di hinh ctia n6 va/hodc chit ddng phan 1ap thé ciia né va/hoic chét
ddng phan d6i anh cta né va/hodc raxemat ciia né va/hodc chat ddng phan khéng dbi
quang cua no va’/hodc chét chuyén hoéa sinh hoat tinh ctia né va/hodc tién duogc chét
cia nd va’hodc solvat cua nd va/hodc hydrat ctia nd va/hodc dang da hinh cua né.
Ngoai ra, hdn hop bit ky ctia cac phuong 4n 13 A, R'-R”, n va m 12 nhu duoc x4c dinh

sau ddy 12 nhém cac hop chat c6 cong thire (I) duge wu tién.

7
A9

Thuat nglt “mudi” 1a d€ chi mudi dugc dung va/hodc muoi khong duge dung.

Thuat ngit "mubi duoc dung" 13 dé chi dén mubi cong axit hoic mudi cong bazo
thong thuong, gitp duy tr tinh hiéu qua va dic tinh sinh hoc ciia hop chét c6 cong
thire (I) va cé thé duoc tao thanh vé6i chét hitu co khong ddc hai thich hgp hodc axit v
co hodc bazo hitu co hodc vo co. Vi du vé mudi cdng axit bao 26m cac mudi cb ngudn
gbc tir axit v co, ching han nhu, nhung khong gi6i han o, axit clohydric, axit
bromhydric, axit hydroiodic, axit sulfuric, axit sulphamic, axit phosphoric, axit nitric
va axit pecloric va c6 ngudn gbe tir cdc axit hiru co khac nhau, ching han nhu, nhung
khéng giéi han &, axit axetic, axit propionic, axit benzoic, axit glycolic, axit
phenylaxetic, axit salixylic, axit malonic, axit maleic, axit oleic, axit pamoic, axit
palmitic, axit benzen sulfonic, axit toluensulfonic, axit metansulfonic, axit oxalic, axit
tartric, axit sucxinic, axit xitric, axit malic, axit lactic, axit glutamic, axit fumaric va
cac loai tuong tu khéc. Vi du vé mubi cong bazo 13 mudi ¢6 ngudn géc tr amoni-,
kali-, natri- va hydroxit amoni bac bén nhu tetrametylamoni hydroxit. CAc mudi nay
thuong thé hién céc dic tinh hoa tan thuén lgi hon cac hop chit dugc sir dung dé didu
ché chung va do d6 thich hop hon dé st dung trong viéc bao ché cac dugc pham khac
nhau.
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Thuit ngit “mudi khong duoc dung” cé thé duge vu tién dé tinh ché hogc phan

tach cac hop chit c6 cong thire (I) va do d6 ciing nim trong pham vi cia séng ché.

Thuat ngit “tién dugc chat” dé chi din xut cta hop chét c6 cong thic (I) theo
sang ché ma ban than ching khong c6 tac dung chita bénh hhung chira cac nhom nhu
viy ma, sau khi phan hiy héa hoc hodc chuyén héa in vivo (bién nap sinh hoc) tré
thanh “chit chuyén héa c6 hoat tinh sinh hoc” ¢6 dap tmg véi hiéu qua didu tri. Cac
nhém phan hiy nhu vy lién quan dén hop chét c6 cong thirc (I) theo sang ché, dic
biét 14 cic nhém thich hop cho tién dugc chét, da biét trong linh vuc k¥ thuat va ciing
c6 thé 4p dung duoc cho hop chét theo sang ché (Rautio et al., Nat Rev Drug Discov
2008, 7:255-270).

Hop chét c¢6 cong thirc (I) c¢6 thé ton tai & cic dang dong phan hinh hoc khéc
nhau. Ngoai ra, cac h(jp chét nhét dinh c¢6 céng thic (I) c6 thé chira mot hodic nhidu
tam bAt dbi xtmg, do d6 ton tai & dang chit ddng phan 1ap thé va chéat ddng phan
khong dbi quang. Thuat ngit “ddng phan lap thé” 1a dé chi hop chat ma lién két phan
tr giéng hét nhau va da lién két, nhung khéc nhau vé cach sip xép cic nguyén tir ciia
né trong khong gian. T4t ca cac hop chit nay, nhu chit dong phan cis, chit déng phan
trans, hdn hop cht dong phan khong dbi quang, raxemat, hdn hop khéng phai raxemic
clia cht ddng phan ddi hinh, chét dong phan doi hinh tinh khiét va v& co ban tinh khiét
cling nim trong pham vi cia sang ché. Chit ddng phan dbi anh v& co ban tinh khiét
chira 18n dén 5% khdi luong, t6t hon 14 2% khdi lugng, t6t nhét 1a 1% khdi luong, cia

chét ddng phan ddi anh ddi dién twong tng.

Chét ddng phan quang hoc cé thé duoc diéu ché bing cach phan giai hdn hop
raxemic bang c4c phwong phép da biét, vi du, bing cach str dung axit hodc bazo quang
hoat dé tao ra ddng phan khong ddi quang mudi hodc biang cich tao ra chit ddng phan
khong d6i quang cong héa tri. Axit thich hop bao gdm, vi duy, axit tartaric, axit
diaxetyltartaric, axit dibenzoyltartaric, axit ditoluoyltartaric va axit camphorsulfonic.
Hon hop ddng phan khong dbi quang c6 thé dwoc tach thanh cic chit dong phan

khong dbi quang riéng r& dua trén su khac biét vé vat Iy vi/hodc héa hoc ctia ching,
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bing cac phuong phéap di biét d6i v6i ngudi c6 hiéu biét trung binh trong linh virc k¥
thut nay nhu phuong phép sic ky hoic két tinh phan doan. Sau d6, cac bazo hoic axit
quang hoat dugc giai phéng ra khéi mudi dong phan khong dbi quang mudi di tach.
Céc phuong phép tach chit ddng phan quang hoc khac nhau bao gdm phwong phap sic
ky bat di (vi du, c6t HPLC bét dbi) tiry ¥ duoc sir dung bang cach tao din xuat nhim
muc dich ti da hoa viéc tach chit dong phan d6i hinh. Cot HPLC bét dbi thich hop 1a
cOt Diacel, nhu c6t CHIRALPAK hoac CHIRALCEL, cé thé dugc lua chon thuong
xuyén nhu mong mudn. Khi 4p dung, viéc tich bing enzym dugc thuc hién bing cach
tao din xudt ciing c6 thé dugc sir dung. Hop chit quang hoat ¢ cong thire (I) ciing c6
thé duoc diéu ché bang cach st dung nguyén lidu ban dau quang hoat bing cich st

dung phuong phéap téng hop bit d6i ma khong cin didu kién phan tig raxemat héa.

Hop chét c6 cong thirc (I) c6 thé ton tai & cac dang da hinh khic nhau. Nhu d4
biét trong 1inh vuc k¥ thudt nay, hién tugng da hinh 13 kha nang cia hop chét két tinh &
nhiéu dang tinh thé, tac 12 & dang da hinh. Dang da hinh cta hop chét cu thé c¢6 thé
duge x4c dinh biang cong thirc hodc thanh phan héa hoc gidng hét nhau va khac nhau
v& chu triic héa hoc cua ching giéng nhu cdu tric tinh thé ctia hai hop chét héa hoc
khac nhau.

Hop chét c6 cong thie (I) va mubi ciia ching ciing ¢6 thé ¢ mit dudi dang
solvat hodc hydrat, cling ndm trong pham vi ctia sang ché. Thuat ngi "solvat” dé chi t6
hop khong cong héa tri ctia dung mdi va chit hoa tan. Thuat ngit "hydrat” dé chi td

hop ty lugng hodc khong ty lugng khong cong hda tri cuia nude va chét hoa tan.

Sang ché dé xuét dugc phdm chira it nhat mot hop chit c6 cong thirc (I), nhu

dugce xac dinh & trén 1am hoat chét.

Sang ché d& xuét dugc phdm chira hdn hop ciia hop chét ¢ cong thire (T), nhu
duoc xac dinh & trén v6i mot hodc nhiéu hoat tinh khac. Dugc phdm c6 thé chira it

nh4t mot hop chit theo sang ché cing véi mot hodc nhidu hoat chét khac & dang liu

17



51649 18/92

duy nhit hodc tach biét. Ché phdm hdn hop co thé dugc dung dong thoi, riéng biét

hoac lién tuc.

Thuit ngit “dugc phim” hodc “ché phdm”) 12 @ chi hdn hop hoic dung dich
chtra lugng hitu hiéu c6 tdc dung diéu tri hoat chét cung véi cac ta duge duge dung

dugc st dung cho mét doi tuong, vi du, mot ngudi c¢6 nhu cau di€u tri nay.
Sang ché con dé cap dén cheé pham hda hoc va duge hoc cua duge pham nay.

Dugc phdm theo sang ché c6 thé dugc bao ché thanh cac dang bao ché dugc
khac nhau nhu, nhung khong chi giéi han &, dang bao ché rin ding qua dudng miéng
nhu vién nén (vi du, dung qua khoang miéng, ngdm duéi ludi, vién sui, nhai, phan tdn
qua duong miéng), vién nang, thudc vién, thuéc hoin, mang phén tin qua dudng
miéng, dang hat, dang bot; ché phdm dang 16ng nhu dung dich, nhii trong, huyén phu,
xi-rd, con ngot, dang gié; dang bao ché dung ngoai duong tiéu héa nhu tiém tinh
mach, tiém bép, tiém dudi da; cac dang thube khac nhu thube nho mit, ché phim nhin
khoa dang ban rin, ché phim ding cho da dang ban rin (nhu thuéc md, kem, bot
nhio), hé théng diéu tri qua da, thubc dan, vién nang ding qua truc trang, dung dich
ding qua truc trang, nhii trong va huyén phu, v.v.

Dugc pham theo sang ché c¢é thé duge st dung theo nhidu cich khac nhau,
ching han nhu, nhung khéng giéi han & dudong ubng, truc tring, niém mac, qua da
hodc dudng rudt; ding dudng tiém bao gdém tiém bip, tiém dudi da, tiém tinh mach,
tiém ndi tuy cling nhu tiém nodi nhin, trong mang no, truc tiép trong nio that, trong

mang bung, ti€ém trong miii hodc ndi nhan va thudéc nhé mat.

Theo c4ch khéc, hop chit ¢ thé dugc str dung tai chd va khong toan than, vi
du bang cé4ch tiém truc tiép hop chét vao than hodc tim, thudng 12 dudi dang ché phim
giai phéng cé kiém soéat. Ngoai ra, thudc c6 thé duogc st dung trong mot hé chit mang

duoc nhim muc tiéu, vi du nhu trong mot khang thé dic hiéu dugc bao boc bai
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liposom. CAc liposom chuyén hoat chit mot cach chon loc dén co quan dich dé hép thu

/4

no.

Dugc phim c6 thé duoc st dung theo nhidu cich khac nhau va & cac dang
duoc phdm khéc nhau. Hop chét theo sang ché co thé duoc st dung mot minh hodc két
hop véi cac ta duge dugc dung, voi lidu lugng don hodc nhidu lidu. Liéu cin thiét ¢é
dat dugc hiéu qué diéu tri thich hop co thé rat khic nhau va phai luon dugce diéu chinh
theo nhu cdu cia timg c4 nhan lién quan dén mirc do bénh, tinh trang va cn ning cia
bénh nhén dang duoc didu tri va d6 nhay cam véi hoat chit, cach ché d6 liéu luong. va

s6 14n diéu tri hang ngay.

Déi véi cach st dung don gian, dugc phdm duge vu tién st dung bao gdm cac
don vi lidu lugng chira (cac) hoat chit dugc sir dung mot 14n, hoic mot sé lwong nhod
nhiéu hodc mot nira, mot phén ba, mot phén tu. Pon vi liéu lugng nhu vay, vi dy, vién
nén c6 thé duoc tao ra & dang c6 rinh mot nira hoic mot phan tu dé tao diéu kién cho
viéc chia nhé mot nra hodc mot phén tr vién nén dé dinh luong (cac) hoat chit cin

thiét.

Dugc phém chira chira hoat chit theo sang ché thuong chtra tor 0,01 dén
500mg hoat chét trén mdi don vi liéu luong. T4t nhién, cling co thé s6 lugng hoat chét

trong mdi cong thirc vuot qua gisi han trén hodc ting hodc giam.

Sang ché con dé cap dén dugc pham de st dung cho tré em nhu, nhung khong
chi giGi han 6, dung dich, xi-rd, con ngot, huyén phu, bt d€ bao ché huyen phu, vién
nén phin tan hoic vién sui, vién nén dang nhai, vién nén phan tan trong miéng, vién

nén hodc vién nén dugc phi, bdt hodc vién sii qua duong miéng, vién nang.

Dugc phim theo sing ché c6 thé duoc bao ché bing ban than cac phuong phap
d3 biét nhu tron théng thuong, hoa tan, nhil héa, tao huyén phu, tao vi nang, déng
lanh, ép dun va tao céu, can mang, phu mang, tao hat, tao vién nang, tao vién boc

dudng hoic €p.
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Dugc phim theo sang ché c6 thé dugc bao ché theo cach thong thuong bing
cach st dung mot hodc nhiéu ta duge chép nhan dugc vé sinh Iy (dugc ly), ma thic
day viéc dua hoat chat vio cac dang dugce dung. Thuit ngit “ta dugc sinh 1y hodic dugc
dung” biéu thi b4t ky thanh phin nao duogc sir dung trong viéc bao ché san phdm duoc
phém khong c6 hoat tinh diéu tri va khong ddc hai. Dang bao ché thich hop phu thudc
vao kidu ding dugc chon. K¥ thuit va ta duoc bét ky di biét trong linh vire k¥ thuét

déu cé the dugce st dung.

Céc ta duge c6 thé dung dugc trong bao ché c6 thé dugc chon tir cic loai sau
nhu, nhung khong chi giéi han &, chét don ctia vién nén va vién nang, chét gin két cia
vién nén va vién nang, chét giai phéng thubc cai bién, chit gay r, chat trugt, chit boi
tron, chét 1Am ngot, chét che vi, chit diéu vi, nguyén li¢u pha, chét hoat dong bé mit,
chit 1am én dinh, chit bao quan, hodc chét chéng oxy héa, chét tao dém, chét tao
phirc, chit thAm w6t hodc cht nhii hoa, mubi dé didu chinh 4p sudt thim thau, ta dugc
dong khd, chit tao vi nang, nguyén liéu thubc md, chat ting cudong d thim, chat hoa
tan, dung moi, vat liéu thudc dan, chit tao huyén phu. Céc ta dugce duge dung thich
hop c6 thé 13, vi du, tinh bot, xenluloza vi tinh thé, bot talc, glucoza, lactoza, gelatin,
silic dioxit, bot talc, magie stearat, natri stearat, glyxerol monostearat, din xuét
xenluloza, natri clorua, glyxerol, propylen glycol, nuéc, etanol va céc tad dugce tuong

tu.

Phuong 4n khéc theo sdng ché mé ta viéc st dung chét gan két cu thé c6 thé cai
thién d0 hoa tan, tinh hoa tan, d6 thim, kha nang hép thu hodc tinh sinh kha dung cda
hoat chit nhu, nhung khong chi giéi han &, polyme ua nuéc, t4 dugc ép dun néng
chay, chét hoat dong bé mat, chit tao dém, chit tao phtec, chét nhii héa, t4 dugc dong
kho, chét gy rd, chét tao vi nang, chit ting cudng do thdm, chit hoa tan, déng dung

mdi, chét tao huyén phu.

T4 duge duge mo ta trén ddy va cdc phuong phép didu ché khac nhau chi 13 cac
vi du dai dién. C4c nguyén liéu va k¥ thuat xir Iy khac da biét trong linh vuc k§ thuat

nay cfing c6 thé dugc s dung.
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Thuat ngit “hoat chét khac” 1a dé chi cac tac nhan diéu tri bao gém, nhung
khong chi gi¢i han & chét trc ché axetylcholinsteraza (nhu galantamin, rivastigmin,
donepezil, tacrin, phenserin, ladostigil vA ABT-089); chét chil van hodc chit d6i khang
thu th8 NMDA (nhu memantin, neramexan, EVT101, va AZD4282); cic khang thé
khang amyloid bao gbm khang thé don dong nhan héa khing amyloid (nhu
bapinuzumab, ACCOOI, CAD 106, AZD3102, HI2A11V1); beta- (nhu verubecestat,
va AZD3293) hoic chit e ché gama-secretaza (nhu LY450139 va TAK 070) hoic
c4c chét didu bién; chit tc ché tau phosphoryl héa; chit didu bién cdu hinh ApoE4;
chit trc ché p25/CDKS; chit d6i khang thy thé NK1/NK3; chit tc ché COX-2 (nhu
celecoxib, rofecoxib, valdecoxib, 406381 va 644784); chét trc ché LRRK?2; chét trc ché
HMG-CoA reductaza; cac thudc NSAID (nhu ibuprofen); vitamin E; chét trc ché van
chuyén glyxin; chit d6i khang vi tri glyxin (nhu lacosamit); chat chi van LXR B; chat
diéu bién thu thé androgen; chét chen su tao thanh AP oligome; chét d6i khang NR2B,
cac hop chat khang viém (nhu (R)-flurbiprofen, nitroflurbiprofen, ND-1251, VP-025,
HT-0712, va EHT-202); chit chii vin PPAR gama (nhu pioglitazon va rosiglitazon);
chét dbi khang thu thé hoic chét chii van ngugc CB-1 (nhu AVE1625); chit chi van
CB-2 (nhu 842166 va SAB378); chit d6i khang VR-1 (nhu AMGS517, 705498,
782443, PAC20030, VI 14380 va A425619); chit d6i khang thu thé bradykinin Bl
(nhu SSR240612 va NVPSAA164); chit chen vi chit déi khang kénh natri (nhu
VX409 va SPI860); NOS inhibitors (nhu SD6010 va 274150); thudc khang sinh; chit
tiét hormon sinh truéng (nhu ibutamoren, ibutamoren mesylat, va capromorelin); chit
mé& kénh kali; chdt cha vin AMPA hojc chét didu bién AMPA (nhw CX-717, LY
451395, 1Y404187 va S-18986); chét tc ché GSK3 (nhu AZD1080, SAR502250 va
CEP16805); chit chu van than kinh a7 nAChR chét chi van hoic PAM (nhu ABT-
126, AZD0328, EVP-6124, AVL-3288 hoic PNU-120596); phéi th MARK; chét chi
van M1 hodc M4 mAChR hodc PAM; chét d6i khang mGluR2 hoic NAM hoic PAM;
chat dbi khang mGluR5 (nhu AZD9272); chat chil van alpha; phdi tit ADAM-10;
thubc an thin, thudc ngd, thudc giai lo 4u, thubc chdng loan thin, xyclopyrolon,
imidazopyridin, pyrazolopyrimidin, thudc an than yéu, chit chi van va chat di khang

melatonin, tac nhan gay tiét melatonin; hoic chit déi khang va chat chi van exin; chét
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chi van va chdt dbi khang prokintixin; chit d6i khang kénh canxi typ T;
triazolopyridin benzodiazepin, barbiturat; chit déi khang 5-HTI1A (nhu lecozotan);
chat déi khang5-HT?2; chit chi van 5-HT4 (nhu PRX-03140); chit dbi khang 5-HT6
(nhu GSK 742467, SGS-518, FK-962, SL-65.0155, SRA- 333 va xaliproden); chat d6i
khang thy thé va chit cht van ngugc histamin H3 (nhu S38093, ABT-834, ABT 829,
GSK 189254 va CEP16795); chét tc ché PDE4 (nhu HT0712); chit (rc ché PDE9
(nhu BI40936); chit Gc ché PDE10; chit tc ché HDAC; chit d6i khang KCNQ; chét
lam ting cuong tin hiéu GABA, (nhu L-838,417, TPA-023, alphaxalon, ganaxolon,
gaboxadol, tiagabin, vigabatrin, bumetadin), va cic chét chen (nhu S44819), chét 1am
ting cudng tin hiéu GABAg (nhu baclofen), chét d6i khang thy thé Vla (nhu
balovaptan); chét e ché MAO-B; chét &rc ché van chuyén dopamin; chét Grc ché van
chuyén noradrenalin transport; chét cht van va chét chi van mét phﬁn D2; chét khéng
tiét cholin (nhu biperitn); chét (rc ché COMT (nhu entacapon); chét dbi khang thu thé
A2a adenosin; chét chi van gay tiét cholin; cac hop chat tir phenothiazin, thioxanthen
(nhu cloprothixen va thiothixen), dibenzazepin di vong (nhu clozapin), butyrophenon
(nhu haloperidol), cac phan loai tac nhan an than diphenylbutylpiperidin (nhu pimozit)
va indolon (nhu molindolon); loxapin, sulpirit; thudc tim thin khong dién hinh (nhu
aripiprazol, azanapin, brexpiprazol, cariprazin, iloperidon, lurasidon, olanzapin,
paliperidon, quetiapin, risperidon va ziprasidon); levodopa; chét chen kénh canxi (nhu
ziconotit va NMED160); chit tc ché MMP; tic nhan 1am tan huyét khéi; thubc giam
dau opioit (nhu codein, fentanyl, hydromorphon, levorphanol, meperidin, methadon,
morphin, oxycodon, oxymorphon, pentazocin, propoxyphen); pramipexol; ropinirol;
yéu t6 tic ché trung tin; SSRI hodc SSNRI; thubc chéng trdm cam ba vong; chit diéu
bién norepinphrin; lithi; valproat; gabapentin; pregabalin; rizatriptan; zolmitriptan;
naratriptan va sumatriptan hodc c4c loai thudc khac anh huéng dén cac thu thé hoic
enzym lam tdng hi€u qua, an toan, tién 1¢i, hodc gidm tic dung phu khéng mong mudn

hodc doc tinh ctia cac hop chét theo sang ché.

Theo mét phuong 4n, hoat chét khac 13 @ chi chét tc ché axetylcholinteraza

(nhu galantamin, rivastigmin, donpezil, tacrin, phenserin, ladostigil va ABT-089); chét
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chu van hodc dbi khang thu thé NMDA (nhu memantin, neramexan, EVT101, va
AZD4282); cac khang thé khing amyloid bao gdm khang thé don dong nhan héa
khang amyloid (nhu bapinuzumab, ACCOOIL, CAD 106, AZD3102, HI2A11V1);
beta- (nhu verubecestat, vd AZD3293) hodc chit Gc ché gama-secretaza (nhu
LY450139 va TAK 070) hoic cac chat diéu bién; chit wrc ché tau phosphoryl héa; chét
diéu bién cdu hinh ApoE4; chit trc ché van chuyén glyxin; chét chi van AMPA hosc
chét diéu bién AMPA (nhu CX-717, LY 451395, LY404187 va S-18986); chét chu
van than kinh a7 nAChR chét chi van hoic PAM (nhu ABT-126, AZD0328, EVP-
6124, AVL-3288 hoic PNU-120596); chit dbi khang 5-HT6 (nhu GSK 742467, SGS-
518, FK-962, SL-65.0155, SRA- 333 v xaliproden); chit d6i khang thu thé va chét
chu van nguoc histamin H3 (nhu S38093, ABT-834, ABT 829, GSK 189254 va
CEP16795); chat lam ting cudng tin hiéu GABA, (nhu 1-838,417, TPA-023,
alphaxalon, ganaxolon, gaboxadol, tiagabin, vigabatrin, bumetadin), va cic chit chen
(nhur S44819), chét 1am ting cudng tin hidu GABAg (nhu baclofen), chit d6i khang
thy thé V1a (nhu balovaptan); chit chi vAn mot phdn D2; chét chi van gay tiét cholin;
caic hop chit tir phenothiazin, thioxanthen (nhu cloprothixen va thiothixen),
dibenzazepin di vong (nhu clozapin), butyrophenon (nhu haloperidol),
diphenylbutylpiperidin (nhu pimozit) va indolon (nhu molindolon); loxapin, sulpirit;
thudc tAm thin khéng dién hinh (nhu aripiprazol, azanapin, brexpiprazol, cariprazin,

iloperidon, lurasidon, olanzapin, paliperidon, quetiapin, risperidon va ziprasidon).

Thuét ngir "chét didu bién" dung dé chi cac phan tir twong tac véi thu thé dich,

trong d6 tuong tac c6 the 1a vi du. cha van, doi khang, hodc chu van ngugc.

Thuat ngit “chat trc ché” dung d¢ chi cac phan tir canh tranh, lam gidm hoic
ngan can sy lién k&t ciia mot phoi ti cu theé vai mot thu the cu thé hodc lam gidm hodc

ngan chin su tc ché chirc ndng ciia mdt protein cu thé.

Thuat ngit “chat chi van” dung dé chi cac hop chat cé ai luc voi vi tri lién ket

thy thé va ting cudng hoat dong cia dap tng qua trung gian thu thé. “Chit chu van
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toan phin” c6 tac dung dép g toan bd, “chit chi van mot phan” c6 tac dung it hon

su kich hoat hoan toan ngay ca khi chiém toan bd qu:?m thé thu thé.

Thuit ngit “chit chi van ngrgc” dung d& chi cac hop chit tao ra tac dung
nguogc lai véi chét cha van béng cach lién két v6i cing mot vi trf lién két chét cha van,
hoic 1am gidm tic dung ctia chét chi van bing cach lién két tai mot vi tri lién két di

1ap thé khac.

Thuét ngir “chit ddi khang” dung d& chi cac hop chét 1am giam hodc ngin can
hoat dong cua mdt hop chit hodc vi tri thu thé khéc, hoic 1am giam tac dung ctia mot
chét chu van. “Chét dbi khang canh tranh” lién két v6i cing mot vi tri v6i chat chi van
nhung khong kich hoat n6, do d6 ngén chédn hoat dong cua chat chi van. “Céc chét dbi
khang khoéng canh tranh” lién két voi mot vi trf di 14p thé trén thu thé dé ngan chin sy
kich hoat cta thu thé. Lién két cua “chat dbi khang thudn nghich” véi thy thé 13 khoéng
cong hoa tri (c6 thé bi loai bd), trong khi lién két ctia “chat dbi khang khong thé dao
ngugc” 13 cong hoa tri (khong thé bi loai bd).

Thuét ngtr “chét didu bién di 14p thé” 1 d& chi cic hop chét lién két véi thy thé
tai mot vi tri khac biét v6i vi tri lién két cha van, tirc 12 véi vi tri di 1ap thé, trong d6
béng cach tao ra sy thay ddi chu trac trong thu thé, 1am thay ddi &i luc va/hodc hoat
dong cta thu thé dbi véi phéi tir ndi sinh hodic chit chi van. “Chét didu bién dj l4p thé
duong” hodc “PAM” lam tdng &i luc, trong khi “chit diéu bién di 1ap thé am” hoic
“NAM” 1am giam 4i luc do d6 1am giam hoat dong ctia thu thé mét cach gian tiép. Cac
hop chit ¢6 cong thire (I), nhur d4 dinh nghia & trén 14 cac chit diéu bién di 13p thé am
lién két véi vi trf lién két benzodiazepin v6i co ché chi van ngugc chon loc d6i v6i thu

thé GABA, 5.

Thuat ngir “hang so0 tc che” (K;) 1a deé chi ai lyc lién ket tuyét doi cua chat e
ché cu thé véi thu thé. N6 duge do bang cach sir dung céc thir nghiém lién két canh
tranh va bang voi nong dd ma chat ic che cu thé s&€ chiém mdt ntra so thu theé néu

khéng cé phéi tir canh tranh nao. Gi4 tri K; ¢ thé dugc chuyén d6i theo 16garit thanh
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gia tri pK; (-logKy), trong d6 gia tri cao hon cho thay hiéu luc 16n hon theo cép s6
nhan.

Thuat ngit “ndng d6 hiéu dung dudi cuc dai” dung dé chi ndong do ciia mdt

hop chét cu thé cin thiét dé dat dugc 10% muc t6i da cia mot hiéu dung cu thé.

Thuat ngit “tinh chon loc chitc ndng” dé cap dén cac mirc do didu ché khac
nhau cia mot hop chét cu thé & cac kiéu phu thu thé khac nhau. Theo sang ché, hop
chéit dic biét chon loc chire nang néu né hoat dong nhu chit chi van ngugc tai thy thé
GABA, a5 bang cich giam tic dung cia GABA hon 20%, trong khi anh huéng dén
cac loai phu thu thé GABA 4 khéc dudi 10%.

Céc thult ngit “tinh trang”, “thiéu s6t”, “thiéu hut”, “khuyét tat”, “rbi loan”,
“bénh tat” hodc “trang thai bénh tat” dugc st dung thay thé cho nhau dé biéu thi bat ky
bénh, tinh trang, tri€u chimg, hdi ching, 16i loan hodc chi dinh nao.

Thuat ngir “bénh lién quan dén thu thé GABA, 057 1a @ chi cac bénh, tinh
trang hodc r6i loan ctia hé than kinh trung wong noi mot trong cac triéu ching va/hodc
hdi chimg cia bénh co thé lién quan dén thu thé thu thé GABA, a5. Nhiing bénh nay
bao gém, nhung khong gidi han 6, 16i loan thoai héa than kinh, rdi loan nhén thire thin
kinh, bénh tim than phan lit, r6i loan khi séc, rbi loan dau, rdi loan lién quan dén ma

ty va cac roi loan nghién hodc cac bénh khac.

Thuat ngit “nhan thtc” 13 d& chi cic qua trinh ma mét ddi tuong, t6t nhét 13
dong vat co vu, t6t hon 1a con ngudi, st dung dé t6 chirc thong tin, bao gdm thu nhan
thong tin (nhén thirc), Iya chon (chu ¥), biéu dién (hiéu) va luu giit (trf nhé) thong tin,
va stt dung n6 d& hudng dan hanh vi (1 ludn va phéi hop céc diu ra ciia dong co). Cac
can thiép dé cai thién chirc ning nhan thirc ¢6 thé dugc hudng vio bat ky mot trong

nhimg linh virc ¢t 15i nay.

Theo mot phuong 4n, cac hop chét c6 cong thire (I), nhu duge xac dinh & trén

hitu hiéu 1am chét ting cuong nhan thirc. Thuét ngir “chat ting cudng nhan thire” 1a dé
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chi su cai thién cac chirc ndng nhan thirc, dic biét 1a nhan thirc xa hoi, sy cha y phirc
tap, chirc ning diéu hanh, chirc ning van dong-tri gidc, ngdn ngit hoic hoc tip va tri
nhé. Nang cao nhan thic 1a mt bién phap can thiép nham cai thién mot hé théng con
theo mdt cach nao d6 ngoai viéc stra chita mot thir gi d6 bi hong hodc khic phuc mot

roi loan chirc ndng cu thé.

Céc bénh lién quan dén thu thé GABA, a5 c6 thé biéu hién bénh di kém véi
nhau. Bénh di kém cho biét mét tinh trang y t& ton tai dong thoi nhung doc 1ap véi mot
tinh trang khac & mdt bénh nhan, hodc mot tinh trang y té & mot bénh nhan ma nguyén
nhan, do hodc cé li€n quan dén mot tinh trang khac trén cuing mot bénh nhan. Tuy
nhién, trong cic bénh tim thin, tAm 1y hodc strc khoe tdm thin, bénh di kém khong
nhét thiét ngu ¥ sw hién dién cta nhidu bénh, ma thay vao dé, ching ta c6 thé phan 4nh
kha ning hién tai cta ching ta trong viéc cung cAp mét chan doan duy nhét cho tit ca

c4c triéu chimg.

Thuét ngir “rbi loan thoi hoa than kinh” bao gdm, nhung khong chi giéi han
&, bénh Alzheimer (Alzheimer's diseaza: AD), bénh Huntington (HD), bénh Parkinon

(PD), hoic ri loan cot bén teo co (amyotrophic lateral sclerosis: ALS).

Thuét ngit “r6i loan nhén thirc thin kinh” bao gém, nhung khéng chi gi¢i han
&, rbi loan suy giam nhan thirc, khiém khuyét v& tri nhé, tat chig vé tri nhé hoic suy
giam nhén thirc lién quan dén tudi tac, sa st tri tué (hodc cac dang khac ciia né nhu sa
sut tri tué & bénh Alzheimer, bénh Niemann Pick, bénh Parkinon, hodc bénh
Huntington, sa sut tri tué¢ thé Lewy (DLB), sa sut tri tu¢ thuy tran-thai duong, sa sut tri
tué mach (VaD), sa sut tri tu¢ dudi vd, sa sut tri tu¢ mach va dudi vo hdn hop, sa st tri
tué sau nhiéu 1an nhdi mau, sa sut tri tué sau phau thuét, hoic sa sut tri tué do viém gy
ra), suy giam nhén thic nhe (mild cognitive impairment: MCI), tat chirng nhén thtrc do
mach (vascular cognitive impairment: VCI), céc tinh trang ctia hé than kinh trung
uwong (CNS) xay ra sau dot quy, tat ching nhén thtc lién quan dén bénh ung thu no
(bao gdm, nhung khéng giéi han & u nguyén tiy bio), suy gidm nhén thic trong hoi
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chiitng Down (Down Syndrome: DS), hodc loan ning nhén thirc trong rdi loan trAm

cam ning (major depressive disorder: MDD).

Thuét ngl “bénh tdm thin phan 1iét” bao gdm, nhung khong chi giéi han &,
different forms of bénh tdm than phan liét, c4c triéu chitng duong, Am va/hodc nhan

thirc lién quan dén bénh tim thin phan liét, réi loan phan 1iét va rdi loan hoang tuéng.

Thuét ngit “réi loan dau” bao gdm, nhung khong chi gidi han &, dau nhan

cam, dau do bénh thin kinh hoic ching dau do viém.

Thuit ngit “rbi loan khi sic” bao gdm, nhung khéng chi gidi han &, réi loan
lién quan dén bénh trAm cam (nhu rdi loan trdm cam ning (major depressive disorder:
MDD), loan khi séc, r6i loan tAm than theo chu ky, r6i loan cam xGc theo mua/trAm
cam theo mua, trm cam sau chin thwong ndo (traumatic brain injury: TBI), trim cam
h4u san, rdi loan loan cam truée ky kinh nguyét, cac triéu chimg trdm cam lién quan
dén thoi ky mén kinh, trdm cam sau khi nghién/cai nghién ma tay, 161 loan ludng cuc,
161 loan ludng cuc trong giai doan 6n dinh, hoic céc giai doan trAm cam cia rdi loan
ludng cuc), r6i loan ludng cuc, r6i loan khi sic do cc chét gay nghién (ruou hodc ma

tiy) gy ra, hodc rdi loan khi sic khong biét dinh khac (MD-NOS).

Thuit ngir “cic bénh khac” bao gdm, nhung khong chi gii han o, 18i loan
ting dong thiéu tap trung va thidu tip trung & ngudi truéng thanh, cic tinh trang lién
quan dén stress khéac, dot quy, bénh u xo than kinh typ I, X0 cing rai ric, viém mang
ndo cip, chimg nghién ruou, hoi chimg thai nhi ngdm rugu, hogic cac bénh co thit phé

quan (nhu bénh hen suyén, bénh phdi tic nghén man tinh, va loan san phé quan-phdi).

Theo mdt phuong 4n, bénh lién quan dén thu thé GABA, a5 1a dé chi bénh
Alzheimer (AD), bénh Huntington (HD), bénh Parkinon, r6i loan c6t bén teo co
(ALS), rbi loan suy giam nhan thirc, khiém khuyét vé tri nhd, tat chimg vé trf nhé hoic
suy giam nhén thirc lién quan dén tudi tac, sa sat trf tué hodc cac dang khac ctia nd nhu

sa sut tri tué in bénh Alzheimer, bénh Niemann Pick, bénh Parkinon, hodc bénh
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Huntington, sa st trf tué thé Lewy (DLB), sa st tri tué thity tran-thai duong, sa stt tri
tué mach (VaD), sa sut tri tué dudi v, sa sut tri tué do mach va duéi vé hdn hop, sa
stt trf tué sau nhiéu 1dn nhdi mau, sa sut tri tué sau phiu thuat, hoic sa st tri tué do
viém giy ra), suy gidm nhdn thirc nhe (mild cognitive impairment. MCI), tat chimg
 nhéan thic do mach (vascular cognitive impairment: VCI), cac tinh trang cta hé than
kinh trung wong (CNS) xay ra sau dot quy, tit chimg nhan thirc lién quan dén bénh
ung thr nfo (bao gdm, nhung khéng gi6i han & u nguyén tity bao), suy gidm nhan thirc
trong hoi chitng Down (Down Syndrome: DS), loan ndng nhén thic trong r6i loan trAm
cam ning (MDD); different forms of bénh tAm than phan liét, cAc triéu ching duong,
am va/hodc nhin thirc lién quan dén bénh tAm than phan liét, 16i loan phan liét va 6
loan hoang tudng; dau nhan cdm, dau do bénh than kinh hoic ching dau do viém; rbi
loan lién quan dén bénh trim cam (nhu 161 loan trAm cam ning (MDD), loan khi séc,
rdi loan tAm than theo chu ky, réi loan cim xuc theo mua/trdm cam theo mua, trAm
cam sau chin thuong nao (TBI), trAm cam hau san, rbi loan loan cam trude ky kinh
nguyét, cac triéu ching trAim cam lién quan dén thoi ky mén kinh, trAm cam sau khi
nghién/cai nghién ma tiy, rdi loan ludng cuc, rbi loan Iudng cuc trong giai doan 6n
dinh, hodc céac giai doan trim cam cuia rdi loan ludng cuc), 1i loan ludng cuc, do cic
chét gy nghién (ruou hoic ma tiy) gay ra, roi loan khi sic khong biét dinh khac (MD-
NOS); rbi loan ting dong thiéu tap trung va thiéu tip trung & ngudi truéng thanh, cac
tinh trang lién quan dn stress khéc, dot quy, bénh u xo than kinh typ I, xo cimg rai
rac, viém mang nio cdp, ching nghién ruou, hdi chimg thai nhi ngim rugu, hoic cic
bénh co thit phé quan (nhu bénh hen suyén, bénh phdi tic nghén man tinh, va loan san
phé quan-phbi).

Theo mét phuong 4n, bénh lién quan dén thu thé GABA, a5 1a dé chi bénh
Alzheimer (AD), rdi loan suy giam nhan thirc, khiém khuyét vé tri nhé, tat chimg vé
tri nh¢ hodc suy giam nhan thirc lién quan dén tudi tac, sa sut tri tué, suy giam nhén
thirc nhe (MCI), tat chung nhan thitc do mach (VCI), céc tinh trang ctia hé than kinh
trung uong (CNS) xay ra sau dot quy, tat chimg nhén thtc lién quan dén bénh ung thu
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no, suy giam nhan thirc trong hdi chimg Down (DS), loan ning nhan thirc trong réi

loan trAm cam ning (MDD) hoic bénh tAm than phéan liét.

Sang ché d& xuét phuong phép didu tri hodc ngin nglra bénh lién quan dén thu
th8 GABA, a5, hodc dé ting cudong nhén thirc, phuong phép niy bao gém viéc ding
cho d6i trong, t6t hon 13 dong vét c6 va, tot hon nira 12 ngudi, cAn viée didu tri hay
ngan ngira nay, mot luong hiru hiéu c6 tic dung didu tri hop chét c6 céng thic (I), nhu
dugc xéac dinh & trén riéng r& hodc voi it nhit mot ta duge dugc dung & dang dugc

phim.

Sang ché d& xuét phuong phép didu tri hodc ngin ngira bénh lién quan dén thu
th8 GABA, a5, hoic dé ting cudng nhan thic, phuong phap nay bao gdm viéc ding
cho d6i turong, tot hon 14 dong vat c6 vi, t6t hon nira 13 nguoi, can viéc didu tri hay
ngin ngira nay, mot luong hitu hiéu c6 tic dung didu tri hop chét ¢ cong thirc (I), nhu

duoc x4c dinh & trén két hop v6i mot hodc nhiéu hoat tinh khac.

Sang ché d& xuit phuong phép diéu tri hodc ngin ngira of 11 loan thoai héa
than kinh, r6i loan nhén thtrc than kinh, bénh tim thin phan liét, 161 loan khi séc, rbi
loan dau, ri loan lién quan dén ma tay va cac 161 loan nghién hodc cic bénh khac,
hoic it nhit mot trong sb cac triéu chimg va/hodc cac triéu ching clia nd, trong d6 mot
trong s céc triéu chimg va/hodc cac triéu chimg cia bénh ¢ thé lién quan dén thu thé
GABA, 05, & dbi tuong, t6t hon 13 dong vat c6 vi, tdt hon nira 12 ngudi, méc phai cac
bénh ndy, hoiic dé ting cudong nhan thirc. Phuong phép niy bao gém viéc ding cho d6i
tuong, tot hon 1a dong vat c6 vu, t6t hon nita 14 nguoi, can viéc diéu tri hay ngén nglra
nay, mot lugng hitu hiéu c6 tac dung diéu tri hop chét ¢ cong thie (I), nhu duge x4c
dinh & trén. Phuong phap didu tri ¢ thé bao gdm viéc dung cho di twong tét hon 14
dong vat c6 vi, tot hon nita 13 ngudi, cin sy diéu tri ndy mot hrong hitu hidu c6 tac

dung diéu tri duqd phim chira hop chét c6 cong thire (I), nhu duogc xé4c dinh & trén.

Sang ché d& xudt phuong phap diéu tri hodc ngin ngira bénh Alzheimer (AD),
1di loan suy giam nhéan thc, khiém khuyét vé tri nh6, tit ching vé trf nhé hodc suy
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giam nhén thirc lién quan dén tudi tac, sa sit tri tué, suy giam nhan thirc nhe (MCI), tat
chimg nhéan thitc do mach (VCI), cac tinh trang cta hé than kinh trung wong (CNS)
xdy ra sau dot quy, tit ching nhén thirc lién quan dén bénh ung thu nio, suy giam
nhéin thic trong hoi chirng Down (DS), loan ning nhén thtc trong 16i loan trAm cam
ning (MDD) hoic bénh tdm than phan liét, hoic it nhit mdt trong sb cac triu chimg
va/hodc cac tri€u ching cua né, & dbi tuong, t6t hon 13 dong vt ¢6 v, tdt hon nira 12

nguoi, mac phai cac bénh nay, hodc dé ting cudng nhén thic,.

Sang ché dé xuét hop chat c6 cong thirc (I), nhu duge x4c dinh & trén dé sir
dung trong viéc didu tri hodc ngin ngira bénh lién quan dén thu thé GABA, a5, hoic

dé sir dung 13m chét ting cuong nhan thic.

Sang ché d& xuit hop chét c6 cong thirc (I), nhu duge xéc dinh & trén két hop
v&i mot hodc nhiéu hoat tinh khac dé sir dung trong viéc diéu tri hodc ngdn nglra bénh

lién quan dén thu th8 GABA, a5, hoic dé si dung lam chét tang cuong nhan thic.

Sang ché d& xudt hop chét c6 cong thirc (I), nhu duge x4c dinh & trén dé st
dung trong viéc diéu tri hodc ngin ngira 16i loan thoai héa than kinh, rdi loan nhan
thire thin kinh, bénh tim than phan liét, 161 loan khi sic, rdi loan dau, rdi loan lién
quan dén ma tiy va céc réi loan nghién hodic cac bénh khéac, hoic it nhdt mot trong sd

céc triéu chirng va/hoic cac tri€u chiig ctia no, hodc lam chat tdng cuong nhan thic.

Sang ché d& xuét hop chét c6 cong thirc (I), nhu dugc xéc dinh & trén dé si
dung trong viéc diéu tri hodc ngin ngira bénh Alzheimer (AD), rdi loan suy gidm nhan
thirc, khiém khuyét vé trf nhd, tat chimg v tri nhé hodc suy giam nhén thtc lién quan
dén tudi tac, sa sut tri tué, suy giam nhan thirc nhe (MCI), tit chimg nhén thirc do
mach (VCI), céc tinh trang ctua h¢ than kinh trung wong (CNS) xay ra sau dot quy, tat
chimg nhén thire lién quan dén bénh ung thu nio, suy gidm nhan thirc trong hoi chimg
Down (DS), loan ning nhén thirc trong rdi loan trdim cam ning (MDD) hoic bénh tim
thdn phan liét, hodc it nhit mot trong sd cac triéu ching va/hodc céc tridu chimg cta

nd, hodc lam chat ting cudng nhén thirc.
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Sang ché d& xut viéc sir dung hop chét ¢ cong thire (I), nhu dugc xac dinh &
trén dé san xuét thubc dé didu tri hoic ngan ngira bénh lién quan dén thu thé GABA,

a5, hoic dé tdng cudng nhén thirc.

Sang ché dé xut viéc sir dung hop chét cé cong thire (I), nhu dugc xac dinh &
trén két hop v6i mot hodc nhiéu hoat tinh khéc, dé san xuét thude dé didu tri hoc ngin

ngira bénh lién quan dén thu thé GABA, a5, hoic dé tang cudng nhan thirc.

Sang ché dé xuit viéc st dung hop chét c6 cong thire (I), nhu dugce xac dinh &
trén d& san xuét thubc dé didu tri hoic ngin ngira 161 loan thoai héa than kinh, réi loan
nhan thirc thdn kinh, bénh tdm thin phan liét, t6i loan khi sic, réi loan dau, rdi loan
lién quan dén ma tly va cac r6i loan nghién hodc cac bénh khac, hogc it nhét mot trong

s0 cac triéu chimg va/hodc céc tri€u chimg cuia nd, hoic de ting cudng nhén thirc.

Sang ché d& xuit viéc sir dung hop chét ¢ cong thire (I), nhu duge xac dinh &
trén dé san xuit thudc dé didu tri hodic ngan ngira bénh Alzheimer (AD), réi loan suy
giam nhén thire, khiém khuyét vé tr nhd, tat ching vé tri nhé hodc suy giam nhan thirc
~ lién quan dén tudi tac, sa sht tri tud, suy giam nhén thirc nhe (MCI), tit ching nhin
thirc do mach (VCI), cac tinh trang cia hé than kinh trung wong (CNS) x4y ra sau dot
quy, tit chimg nhan thirc lién quan d&én bénh ung thu ndo, suy gidm nhan thirc trong
hoi chirng Down (DS), loan nang nhan thirc trong rdi loan trdm cam ning (MDD) hoic
bénh tdm thin phéan liét, hodc it nhit mot trong s6 cac triéu chirng va/hodc céc triéu

chirng ctia no, hoac deé ting cudong nhén thirc.

Sang ché con a8 cap dén dugc phim chira hop chét c¢6 cong thire (I), nhu duge
x4c dinh & trén dé st dung trong viéc diéu tri hodc ngén ngua bénh lién quan dén thu

thé GABA, a5, hoic dé ting cudng nhan thic.

Sang ché con d& cap dén dugc pham chira hop chat c6 cong thie (I), nhu duge
xac dinh & trén v6i mot hodc nhidu hoat tinh khac d& sir dung trong viée diéu tri hodc

ngin ngira bénh lién quan dén thu th8 GABA, 05, hodc dé ting cudng nhén thirc.
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Thuat ngir “viéc diéu tri” dé chi viéc 1am thuyén giam tinh trang bénh 1y cu thé,
khir bé hodc gidm mot hodc nhiéu triéu chirng cua tinh trang bénh 1y, 1am cham hodc
khir b6 su tién trién cua tinh trang bénh, va ngin ngira hodc tri hodn su tai phat cta
finh trang bénh 1y ctia bénh nhan hodc déi tuong di méc bénh hoic duge chin dodn
méc bénh. "Ngin hgfra" (hodc diéu tri dy phong hoic tri hodin su xuét hién ctia bénh)
thuong duge thuc hién bing cach ding thudc theo cich gibng hodc twong tir nhu khi
nd dugc dung cho bénh nhan mic bénh hodc tinh trang bénh ly da phat trién.

Thuat nglt “lugng hitu hi¢u cé tac dung diéu tri” dé chi luegng hoat chit din dén
viéc diéu tri, chita bénh, ngin ngura hodc cai thién bénh hodc tinh trang bénh 1y hoic
tdc dung phuy, va lam gidm sy tién trién cta bénh hoic tinh trang bénh 1y so vé6i dbi
twong tuong tng khong tiép nhan lugng nhu vay. Thuit ngit ndy ciing bao gdm luong
hiru hiéu dé ting cudng chirc ning sinh Iy binh thuong. Dé st dung trong tri lidu, hop
chét c6 cong thie (I) vd/hodc chit dong phan hinh hoc cla ching va/hoic chét dong
phan 1ap thé cta chung vd/hodc chit ddng phan ddi hinh cia ching va/hodc raxemat
ctia chung va/hodc chit ddng phan khong dbi quang ctia chiing va/hodc tién dugc chét
ctia ching vd/hodc solvat clia ching vi/hodc hydrat cia ching vi/hodc chét da hinh
cta ching ciing nhu mubi dugc dung bt ky ciia chung cé thé dugce ding véi luong
hitu hi€u c6 tac dung didu tri dudi dang hoa chét thé. Ngoai ra, hoat chét c6 thé duoc
bao ché sén dudi dang dugc phém. Luogng hitu hiéu cé tac dung diéu tri chinh x4c cua
hop chét ¢c6 cﬁng thirc (I) nhu dugc xac dinh & trén phu thudc vao mot sb yéu td bao
gdm, nhung khong chi giéi han &, do tudi va trong lugng co thé cia ddi tuong (bénh
nhan) dugc diéu tri, loai bénh chinh x4c can diéu tri va mac do nghiém trong cda no,

ban chat cia sdn pham thudc va duong dung thudc.

Thuét ngit “dbi twgng” ding dé chi dong vat c6 xuong sdng. Theo mot sb
phuong 4n, ddng vat ¢6 xuong séng 14 dong vt c6 vi. Dong vét c6 vii bao gdm con
ngudi, dong vat linh trudng khong phdi ngudi nhu tinh tinh va céc loai vugn va khi
khac, ddng vat trang trai nhu gia suc, ngyua, clru, dé va lon, dong vat nudi nhu thd, chd

va meo, dong vat thi nghiém bao gdm ca dong vat gim nhim, ching han nhu nhu
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chudt céng, chudt nhit va chudt lang. Theo mot $6 phuong 4n, dong vat c6 va 1a

nguoi. Thudt ngil dbi tugng khéng biéu thi d6 tudi hoic gidi tinh cu thé.

Theo mét phwong 4n, sang ché d& cap dén hop chét c6 cong thire (I'):

b2 N /
1
R

R' dén R7, n va m 13 nhu dugc x4c dinh & trén ddi véi hop chit ¢ cong thirc

trong do:

(@.

A duoc biu thi bing cong thirc

(0] N Nen”
NG e V)
§ a1 N §\a1 = §a1
b1 www b1 M"‘W‘ b1 wwwe
nhém , thom ,hodc nhdém ,

trong d6 vi tri “al” ctiia vong A bat ky dugc gan véi vi tri “a2” va trong do vi tri “b1”

clia vong A bat ky dugc gan vai vi tri “b2”.

Theo mot phuong 4n, sang ché dé cap dén hop chat c6 cong thire (I-a):

N\ . /o
N
| = m‘<R2
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trong do:
R' 12 hydro hoic halogen,
n vam doc 1ap déu 13 1 hoic 2,

R? 12 hydro; C;alkyl thy ¥ va doc 1ap dugc thé bing mot hoic nhiéu halogen,
Csalkoxy, -S(0),-C_salkyl, hoidc v&i R*; NR*R® hodc R,

R* va R® doc 14p déu 1a hydro, C,4alkyl hodc R’: hoidc R*va R’ cung véi
nguyén tir N ma ching gin vio tao thanh di vong tiy ¥ dugc thé, va

R}, R®vaR’1a vong cacbon, di vong hodc heteroaryl tuy ¥ dugc thé,

va/hodc mubi cia nd va/hoic chit ddng phén di hinh ctia né va/hoic chit ddng phan
1ap thé ciia né va/hodc chét déng phéan dbi anh cia n6 vd/hodc raxemat cia nd va/hoic
chit ddng phan khong dbi quang ciia n6 va/hodc chit chuyén héa sinh hoat tinh ctia né
va/hodc tién dugc chit cua n6 va/hodc solvat ciia nd va/hoic hydrat ciia né va/hoic

dang da hinh cua no.

Theo mdt phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I-b):
7
N\N \ 9] N\ . o)
/)
L

trong do:
R' 13 hydro hoic halogen,

n va m ddc 1ap déu 13 1 hoic 2,
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R? 13 hydro; C,4alkyl tuy ¥ va doc 14p dugc thé bing mot hoic nhiéu halogen,
Ci4alkoxy, -S(0),-C;_4alkyl, hodc véi R3: NR*R’ hoic R,

R* va R’ doc 1ap déu 1a hydro, C,4alkyl hodc R’; hodc R* va R’ cing véi
nguyén tir N ma ching gén vao tao thanh di vong tiy ¥ dugc thé, va

R}, R°vaR’1a vong cacbon, di vong hodc heteroaryl tiy y dugc thé,

va/hodc mubi cia né vi/hodc chit ddng phan di hinh ciia né va/hoic chit ddng phan
1ap thé cia n6 va/hodc chit déng phan dbi anh cua né vi/hoic raxemat clia né va/hoic
chit ddng phan khong déi quang clia né va/hoic chat chuyén héa sinh hoat tinh ciia né
va/hoic tién duoc chit ctiia n6é va/hodc solvat cia n6 va/hoic hydrat cia né va’hoac

- dang da hinh cua né.
Theo mot phuong 4n, sang ché dé cap dén hop chét ¢ cong thirc (I-c):

/
/N\N

/
N~ O Ny A /O
L
m R

trong do:
R' 13 hydro hoic halogen,
n va m doc 14p déu 12 1 hoic 2,

R? 13 hydro; C,alkyl tiy ¥ va doc 1ap dugc thé bing mot hoic nhiéu halogen,
C.salkoxy, -S(0),-C;salkyl, hoic véi R*; NR*R® hoidc R®,

R* va R® doc 1ap déu 1a hydro, Cyualkyl hodc R’; hodc R* va R’ cing véi
nguyén tir N ma ching gn vao tao thanh di vong tiy ¥ dugc thé, va
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R, R® va R 1 vong cacbon, di vong hoic heteroaryl tily ¥ dugc thé,

va/hodc mudi ciia n6 va/hodc chit ddng phan di hinh ctia né va/hogc chit ddng phan
1ap thé ctia n6 va/hoic chit ddng phan ddi anh ctia n va/hoic raxemat ciia né va/hosic
chét ddng phan khong d6i quang ctia n6 vi/hoic chét chuyén héa sinh hoat tinh ciia né
va/hodc tién duge chit cia nd va/hodc solvat ciia né va/hoic hydrat clia né va/hoic
dang da hinh cta né.

Theo mot phwong 4n, séng ché dé cdp dén hop chét c6 cong thire (1), trong d6
R' 13 hydro.

Theo mét phwong 4n, sang ché dé ¢ap dén hop chét c6 cong thire (I), trong d6

R! 12 flo, clo hoic brom.

Theo mét phuong 4n, séng ché dé cap dén hop chit c6 cong thirc (1), trong d6
R? 13 hydro.

Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (1), trong d6
R? 13 Cy_alkyl.

Theo mét phwong 4n, sang ché dé cap dén hop chit c6 cong thirc (1), trong d6
R? 13 haloC_salkyl.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thirc (1), trong d6
R’ 13 C;_salkoxyC;_salkyl.

Theo mét phwong 4n, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6
R? 13 metoxymetyl.

Theo mot phwong 4n, sang ché dé cap dén hop chit c6 cong thire (I), trong d6
R? 13 Cy_salkyl-S(0),-C; 4alkyl.
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Theo mot phwong 4n, sang ché dé cap dén hop chét c6 cong thirc (I), trong d6

R? 14 metylsulfonylmetan hoic etylsulfonylmetan.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), trong d6

R? 14 C,alkyl duge thé with vong cacbon, di vong hoic heteroaryl tily § duoc thé.

Theo mot phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (I), trong d6
R”1a NR'R’.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thic (I), trong d6
R? 14 NR*R’ va R va R’ 13 hydro.

Theo mét phuong 4n, sang ché dé cap dén hop chit c6 cong thirc (1), trong d6
R? 1aNR'R® va R* va R’ 14 Cy4alkyl.

Theo mét phuong 4n, sang ché d& cap dén hop chét c6 cong thire (I), trong d6
R? 13 NR*R® va R* 14 hydro, R 1a C,_salkyl.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thie (I), trong d6
R? 14 NR*R’ va R* 13 hydro, R’ 13 vong cacbon, di vong hodc heteroaryl tiiy ¥ dugc
thé.

Theo mot phuong 4n, sang ché dé cip dén hop chit c6 cong thirc (I), trong d6
R? 1a NR*R® va R* 1a Cisalkyl, R’ 1a Ci4alkyl hodc vong cacbon, di vong hodc
heteroaryl tiy ¥ duoc thé.

Theo mdt phuong 4n, sang ché @& cap dén hop chét c6 cong thire (I), trong d6
R? 1a NR*R® va R* va R® cing vé6i nguyén tir N ma ching gin vio tao thanh di vong
tiy ¥ dugc thé.

Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thire (I), trong d6
R? 1a NR*R® va R* 13 hydro, R® 1a duoc thé tiy ¥ di vong hodc R* va R’ cing véi

nguyén tir N ma ching gén vao tao thanh an dugc thé tiy y vong don vong di vong.
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Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cong thire (I), trong d6

R? 12 vong cacbon, di vong hoic heteroaryl tity ¥ dugc thé.

Theo mot phuong 4n, sang ché d& cap dén hop chét ¢ cong thire (I), trong d6
R? 13 thy ¥ dugc thé Cyxycloalkyl, Ce.qaryl, Csedi vong chita 1 hodc 2 nguyén tir
khac loai trong vong ddc 14p duge chon tir N, O va S hodc Cs_gheteroaryl chira 1 hodc
2 nguyén tir khac loai trong vong doc 14p dugce chon tir N va O.

Theo mot phuong 4n, sang ché d& cip dén hop chét ¢ cong thire (I), trong d6
R* 14 Csexycloalkyl, Cq.qparyl, C44di vong chira 1 hodc 2 nguyén tir khac loai trong
vong ddc 1ap duogc chon tir N, O va S hodc Cs_gheteroaryl chira 1 hodc 2 nguyén tir
khac loai trong vong doc 1ap dugc chon tir N va O dugce thé with Cyalkyl, C,alkoxy,
halogen, haloC;_salkyl, haloC,;_jalkoxy, hydroxyl hodc oxo.

Theo mot phuong 4n, sang ché d& cap dén hop chit c6 cong thirc (), trong d6
the vong cacbon, di vong hodc heteroaryl tiy ¥ duoc thé duge chon tir nhém chira
xyclopropyl, xyclobutan, xyclohexan, phenyl, oxetan, tetrahydrofuran,
tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol va morpholin.

Theo mot phuong 4n, sang ché d& cap dén hop chét ¢ cong thire (I), trong d6

nlalvamla?2.

Theo mot phuong 4n, sang ché d& cip dén hop chét cé cong thirc (I), trong d6

nla2vamlal.

Theo mot phuong 4n, sang ché dé cap dén hop chét cé cong thic (I), trong d6

nvamlal.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thic (1), trong d6

nla2vamla2.

Theo mdt phwong 4n, sang ché @& cip dén hop chét c6 cong thire (I), trong do:
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R'1a halogen, n va m ddc lap déu 1 1 hodc 2 va R’1a Ci4alkoxyCy_salkyl.
Theo mét phuong 4n, sang ché dé cap dén hop chét c6 cong thire (1), trong do:

R' 13 halogen, n va m doc 14p déu 13 1 hodc 2 va R? 13 Cyalkyl-S(0),-C,.
43]_1(}’1.

Theo mdt phuong 4n, sang ché d& cap dén hop chit c6 cong thire (1), trong do:
R! 12 halogen, n va m doc 14p déu 13 1 hodc 2 va R* 1a NR'R”.
Theo mdt phuong 4n, sang ché d& cap dén hop chét c6 cong thie (1), trong d6:

R'1Ia halogen, n va m dgc 1ap déu 12 1 hoac 2 va R*1a vong cacbon, di vong

hoic heteroaryl tiry ¥ dugc thé.
Theo m@f phwong 4n, sang ché dé cap dén hop chit c6 cong thire (I), trong d6:
R 12 flo, brom hoic clo,
R? 1a C,salkyl, CyqalkoxyC_salkyl, Cy_salkyl-S(0),-C_salkyl, NR*R’ hoic RS,
R*vaRr’ doc lap déu 1a hydro, C;_4alkyl hodc R’,va

R va R 1a Ciexycloalkyl, Cg.qparyl, C44di vong chita 1 hodc 2 nguyén ti
khéc loai trong vong doc 1dp dugc chon tir N, O va S hodc Csgheteroaryl chira 1 hodc
2 nguyén tir khac loai trong vong ddc 1dp dugc chon tir N va O tuy y dugc thé béng C..
salkyl, C,_4alkoxy, halogen, haloC;_jalkyl, haloC,_4alkoxy, hydroxyl hodc oxo.

Theo mot phuong 4n, sang ché dé cap dén hop chat c6 cong thire (I), trong do:
R! 14 flo hoic clo,

R? 13 C, 4alkoxyC,_salkyl, metylsulfonylmetan, etylsulfonylmetan, NR'R’ hoic
RS,
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R* vaR® doc 1ap déu 12 hydro, C,_salkyl hoic R’, va

R® va R” 12 vong cacbon, di vong hodc heteroaryl selected from nhém chira
xyclopropyl,  xyclobutan, xyclohexan, phenyl, oxetan, tetrahydrofuran,
tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol va morpholin tuy §
dugc thé bang Cyalkyl, C,alkoxy, halogen, haloC;_salkyl, haloC,_4alkoxy, hydroxyl

hodc oxo.
Theo mdt phuong 4n, sang ché dé cap déﬁ hop chét c6 cong thirc (1), trong do:
R' 12 halogen,
nlalvamla2

R? 14 Cualkyl tuy ¥ va doc 14p dugc thé bing C,alkoxy, -S(0),-C,alkyl;
NR*R’ hozc R®,

R* va R® doc lap déu 14 hydro, C;alkyl hodc R”; hoic R* va R’ cling véi
nguyén tir N ma ching gin vio tao thanh di vong tiy v duoc thé, va

| R’ , RévaR’1a vong cacbon, di vong hodc heteroaryl tuy y dugc thé.
Theo mdt phuong 4n, sang ché dé cap dén hop chat c6 cong thire (I), trong do:
R'1a flo, clo hodc brom,
nlalvamla2
R21a C, salkyl, C,_salkoxyC;salkyl, Cy_3alkyl-S(0),-Cyalkyl, NR'R® hoic R,
R*va R’ doc lép déu 1a hydro, C,_salkyl hodc R’, va

ROvaR"1a Cssxycloalkyl, Cg.jparyl, Csdi vong chira 1 hodc 2 nguyén tir
khéc loai trong vong doc 1dp dugc chon tit N, O va S hodc Csgheteroaryl chira 1 hodc
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2 nguyén t khac loai trong vong ddc 1ap dugce chon tir N va O tuy y dugce thé bang C,_
salkyl, Cy_salkoxy, halogen, haloC;_salkyl, haloC, salkoxy, hydroxyl hodc oxo.

Theo mdt phwrong 4n, sang ché d& cap dén hop chat c6 cong thirc (I), trong do:
R 12 flo hoic clo,
nlalvaimla?2

R? 13 C, 4alkoxyC_salkyl, metylsulfonylmetan, etylsulfonylmetan, NR*R’ hoic

R*va R’ doc 1ap déu 12 hydro, Cysalkyl hoac R7, va

R® va R” 13 vong cacbon, di vong hoic heteroaryl selected from nhém chira
xyclopropyl,  xyclobutan, xyclohexan, phenyl, oxetan, tetrahydrofuran,
tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol va morpholin tiy y
dugc thé béng Ci.alkyl, Cy_4alkoxy, halogen, haloC;_salkyl, haloC, salkoxy, hydroxyl

hoéé 0XO0.
Theo modt phwong 4n, sang ché dé cap dén hop chit c6 cong thire (I), trong do:
R' 13 halogen,
nla2vamlal

R? 13 C,alkyl tiy ¥ va doc 14p duoc thé bang C,alkoxy, -S(0),-C_salkyl;
NR*R’ hoic R®,

R* va R® doc 1ap déu 13 hydro, C;alkyl hodc R”; hoic R* va R’ cling véi
nguyén tir N ma chiing gin vao tao thanh di vong tily y dugc thé, va

R®, R® va R7 1a vong cacbon, di vong hoic heteroaryl tiy y dugc thé.
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Theo mot phuong 4n, sing ché d& cip dén hop chét c6 cong thire (I), trong do:
R' 13 flo, brom hoic clo,

nla2vamlal

R? 12 C, salkyl, CyalkoxyCisalkyl, C,_salkyl-S(0),-Cysalkyl, NR*R® hodc R®,
R* va R® doc lap déu 13 hydro, C,4alkyl hoic R, va

R® va R7 14 Cj¢xycloalkyl, Cgjoaryl, Caedi vong chira 1 hodc 2 nguyén tir
khac loai trong vong ddc 14p dugc chon tir N, O va S hodc Csgheteroaryl chtra 1 hodc
2 nguyén tir khac loai trong vong doc 14p dugc chon tir N va O tuy y dugce thé bé'mg Ci
salkyl, Cy_alkoxy, halogen, haloC,_salkyl, haloC,_4alkoxy, hydroxyl hodc oxo.

Theo mot phuong 4n, sang ché @& cap dén hop chit c6 cong thire (I), trong do:
R' 14 flo hodc clo,
nla2vamlal

R%1a Ci4alkoxyCi_salkyl, metylsulfonylmetan, etylsulfonylmetan, NRR’ hodc

R* va R’ doc 1ap déu 13 hydro, C,_salkyl hoc R7, va

R® va R” 13 vong cacbon, di vong hoic heteroaryl selected from nhém chira
xyclopropyl,  xyclobutan, xyclohexan, phenyl, oxetan, tétrahjrdrofuran,
tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol va morpholin tiy y
duoc thé bing C,alkyl, C,4alkoxy, halogen, haloC, salkyl, haloC,salkoxy, hydroxyl

hoac oxo.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thirc (I), trong do:
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R' 13 halogen,
nvamlal,

R% 1a Ciqalkyl tuy ¥ va ddc 1dp dugc thé bﬁng Cy4alkoxy, -S(0),-Cysalkyl;
NR*R® hodc R,

R* va R® doc 1ap déu 13 hydro, Cjalkyl hoic R’; hoic R* va R’ clng véi
nguyén tir N ma ching gén vao tao thanh di vong tiy y duoc thé, va

R°vaR’1a vong cacbon, di vong hoac heteroaryl tiry y duoc thé.

Theo mdt phuong 4n, sang ché d& cap dén hop chat c6 cong thire (1), trong d6:

R! 14 flo, clo hoic brom,

nvamlal,

R?1a Cysalkyl, C;_salkoxyCisalkyl, C salkyl-S(0),-Cysalkyl, NR'R’ hoic R,
| R* va R® doc 1ap déu 12 hydro, C;_salkyl hoic RV, va

RO va R 1a Cjsxycloalkyl, Cg.qparyl, C4di vong chtra 1 hodc 2 nguyén tir
khéc loai trong vong ddc 14p duge chon tir N, O va S hodc Csheteroaryl chira 1 hodc
2 nguyeén tir khac loai trong vong doc 14p dugc chon tir N va O tiy ¥ dugc thé bang C,.
salkyl, C,_salkoxy, halogen, haloC,_4alkyl, haloC,_salkoxy, hydroxyl hodc oxo.

Theo mdt phuong &n, sang ché dé cap dén hop chét c¢6 cong thire (I), trong d6:
R! 12 flo hodc clo,
nvamlal,

R? 13 C,4alkoxyC,_salkyl, metylsulfonylmetan, etylsulfonylmetan, NR*R’ hoic
R,
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R* va R® doc 1ap déu 13 hydro, C,_salkyl hozc R, va

R® va R’ 13 vong cacbon, di vong hoic heteroaryl selected from nhém chira
xyclopropyl,  xyclobutan,  xyclohexan, phenyl, oxetan, tetrahydrofuran,
tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol va morpholin tuy ¥
duoc thé bﬁng Cialkyl, C;_salkoxy, halogen, haloC,_4alkyl, haloC, salkoxy, hydroxyl

hodc oxo.
Theo mot phuong 4n, sadng ché dé cap dén hop chit c6 cong thirc (I), trong do:
R' 13 halogen,
nvamla?2,

R? 12 Cyualkyl thy ¥ va doc 1ap duogc thé bang C,alkoxy, -S(0),-C;alkyl;
NR*R’ hoic RS,

R* va R® doc lap déu 1a hydro, Calkyl hoic R”; hoic R* va R’ cing véi
nguyén tr N ma ching gin vao tao thanh di vong tly y dugc thé, va

R® va R” 12 vong cacbon, di vong hoic heteroaryl tiry ¥ duoc thé.

T hop bét ky vé céc phuong é4n cua A, R'-R’, n va m nhu duoc x4c dinh &

trén 13 céc nhém dugc wu tién cta hop chét ¢é cong thic (I).

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thic (T), nhu dugc

x4c dinh & trén duoc chon tir nthém bao gdm cac hop chit:

1-[2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-7,8-dihydro-1,6-
naphtyridin-6(5H)-yl]etanon,

2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-yl]metoxy}-6-(oxolan-3-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,

44



51649 45/92

2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylmetoxy}-6-(1,2-oxazol-5-
carbonyl)-5,6,7,8-’tetrahydro- 1,6-naphtyridin,
6-xyclobutancarbonyl-2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl Jmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin,
6-xyclopropancarbonyl-2-{[3 —(4—ﬂopheny1)- 5-metyl-1,2-oxazol-4-yl]metoxy}-
5,6,7,8-tetrahydro-1,6-naphtyridin,
4-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yllmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-carbonyl)-1lambda6-thian-1,1-dion,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-6-(oxolan-2-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-yl)-2-metansulfonyletan-1-on,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl Jmetoxy}-6-(oxan-4-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-yljmetoxy}-6-(5-metyl-1,2-oxazol-
3-carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl Jmetoxy}-6-(1-metyl-1H-pyrol-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2,2 2-triflo-1-(2-{[ 3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on,
4-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yllmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(oxolan-2-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(oxolan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-[ (3R)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
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2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl|metoxy}-6-[(3S)-oxolan-3-
carbonyl]—5,6,7,8-tetrahydro- 1,6-naphtyridin,
6-xyclopropancarbonyl-2-{[ 1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-6-(1,2-oxazol-5-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)-2-metylpropan-1-on,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1lambda6-thian-1,1-dion,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)propan-1-on,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylmetoxy}-6-(pyridin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(pyridin-2-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
6-(3-clobenzoyl)-2-{[ 1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(oxan-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin, |
2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(oxolan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl|metoxy} -6-(oxan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

46/92

2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(3-metyloxolan-

3-carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(oxan-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
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2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy} -6-(pyridin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,7-naphtyridin-7-yl)etan-1-on,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl metoxy} —6—(4—
metoxyxyclohexancarbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
| 1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on, _
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-[ 6-
(triflometyl)pyridin-3-carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
~ 2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy}-6-[(3S)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(pyridin-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
(5S)-5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3 —triaiol-S—yl]metoxy} -5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
(5R)-5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)-2-metoxyetan-1-on,
1-etyl-4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)pyrolidin-2-on,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-(propan-2-yl)pyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)etan-1-on,
5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpiperidin-2-on,
xyclopropyl(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)metanon,
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1-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-y1)-3 -metansulfonylpropari— 1-on,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metansulfonyletan-1-on,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-yl)etanon, '
2,2 2-triflo-1-(2-{[ 1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)propan-1-on,
2,2-diflo-1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
2-flo-1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(4-flophenyl)-4-metyl-5-({[6-(oxan-4-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-1H-1,2,3-triazol,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-3-metylbutan-1-on,
5-[({6-xyclobutancarbonyl-5H,6H,7H-pyrolo[3,4-b]pyridin-2-yl} oxy)metyl]-
1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metylpropan-1-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5 —yi]metoxy} -5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2,2-dimetylpropan-1-on,
1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(4-flophenyl)-4-metyl-5-( {[6-(oxolan—2-.carbonyl)f5H,6H,7H—pyrolo [3.,4-
b]pyridin-2-yljoxy} metyl)-1H-1,2,3-triazol,
1-(4-flophenyl)-4-metyl-5-({[6-(oxolan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-ylJoxy} metyl)-1H-1,2,3-triazol,
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1-(4-flophenyl)-4-metyl-5-({[6-(oxan-3-carbonyl)-5H,6H,7H-pyrolo[ 3,4-
b]pyridin-2-ylJoxy}metyl)-1H-1,2,3-triazol,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl]metoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
3-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
2-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(2-{[4-(4-clophenyl)-1-metyl-1H-1,2 3-triazol-5-yl]metoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)propan-1-on,
2-flo-1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[ 3,4-b]pyridin-6-yl)etanon,
4-(4-flophenyl)-1-metyl-5-({[6-(oxolan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-ylJoxy} metyl)-1H-1,2,3-triazol,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metylpropan-1-on,
4-(4-flophenyl)-1-metyl-5-({[6-(oxolan-2-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-ylloxy} metyl)-1H-1,2,3-triazol,
4-(4-flophenyl)-1-metyl-5-({[6-(oxan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy} metyl)-1H-1,2,3-triazol,2- {[1-(4-flophenyl)-4-metyl-1H-1,2,3-
triazol-5-ylJmetoxy}-N-(1-metyl-5-oxopyrolidin-3-yl)-5,6,7,8-tetrahydro-1,6-
naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]Jmetoxy} -N,N-dimetyl-
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy} -6-(pyrolidin-1-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
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2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl]metoxy} -N-(oxolan-3-yl)-
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
N-(2-clophenyl)-2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(morpholin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
N-(4-clophenyl)-2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit, ,
2-{[3-(4-flophenyl)-5-metyl-1,2-o0xazol-4-ylJmetoxy}-6-(morpholin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy}-N,N-dimetyl-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-6-(pyrolidin-1-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin, |
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl Jmetoxy}-6-(piperidin-1-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin, va
2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-N-(oxolan-3-yl)-
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit.

Vi du thye hién sang ché

Khi md ta cac quy trinh tdng hop chung cia cic hop chit ¢6 cong thirc (I), thir

nghiém sinh hoc, Chit trung gian va Vi du, cac chit viét tit sau dugc st dung:

BOC = fert-butoxycarbonyl

Boc,0 = di-fert-butyl dicacbonat

DCM = diclometan

PBr; = phospho tribromua

TFA = axit trifloaxetic

DIPEA = N-etyl-N-(propan-2-yl)propan-2-amin
BzOH = rugu benzylic
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18-crown-6 = 1,4,7,10,13,16-hexaoxaxyclooctadecan
Pd/C = paladi trén cacbon

AcCN = axetonitril

triphosgen = bis(triclometyl)cacbonat

Tris = 2-amino-2-(hydroxymetyl)propan-1,3-diol
TLC = sic ky 16p mong (¢thin layer chromatography)

brine = dung dich mudi c6 ndng d6 cao (thudng 13 natri clorua)

Sang ché con dé cap dén quy trinh tong hop hop chét c6 cong thirc (I). Nhidu
phuong phép de cac hop chit theo sang ché dugc minh hoa trong phén So @6 va Vi du
sau day. Céc chét ban dau dugc mua hoic dugc tao ra theo cc quy trinh da biét trong

linh vuc k¥ thudt nay hodc dugc minh hoa & day.

Quy trinh téng hop cac chit trung gian c6 cong thirc (IIT) duge thé hién trong
So d6 1, trong d6 A va R' 1a nhu duoc x4c dinh trong phuong 4n bat ky duoc mo ta

d6i voi cong thic (I).

Theo So dd 1, cho hop chit c6 cong thirc (II) trong dung méi thich hop, nhu
diclometan phan Gng véi tac nhan brom hda, ﬁhut PBr; dé thu dugc chét trung gian ¢
cong thie (IID). Cac din xuit hydroxy cé cong thirc (II) 1a di biét trong linh vuc ky
thuat nay (vi du WO 2013/057123 A1, WO 2012/062623 Al) hodc c6 thé dugc tong
hop bang cac phuong phap théng thuong.

o OH PBr,/DCM ° Br

R' () R' ()

Sodd 1

Céc chat phan Gng va cic budc clia quy trinh cu thé duge can dén cho cac

phan tmg trén duogc néu trong phin Chét trung gian.

51



51649 52/92

Hop chit c6 cong thirc (I) c6 thé dugc tong hop theo So d6 2, trong d6 A, R',
R n va m 14 nhu dugc x4c dinh trong phurong an bit ki dugc moé ta ddi vé6i cong thire

@.

Theo So db 2, viéc bao vé din xuit amin hai vong c6 cong thirc (IV) ¢6 sén &
quy md cong nghiép s& tao ra N-BOC amin cé cong thirc (V). Phan tmg c6 thé dugc
thire hién véi su ¢6 mit cia BOC anhydrit trong diclometan bﬁng cach st dung bazo
nhu trietylamin. Xl’il}'f dan xuét clo ¢6 cong thire (V) véi rugu benzyl thu duoc chit
trung gian ete benzyl c6 cong thue (VI), tiép theo 1a xtic tac paladi phan cét ete benzyl
c6 cong thirc (VI) dé thu dugc din xuit hydroxy mong mudn c6 cong thire (VII). Qua
trinh ete héa gitra rugu c6 cong thire (VII) va cic chat trung gian ciia cong thirc (III) cb
thé dugc thuc hién khi cé mat K,COs trong axetonitril dé tao thanh din xuét ete c6
cong thire (VIID). Khir bao vé dan xuét ete ¢6 cong thire (VIII) bang cach sir dung axit
nhu etyl axetat bdo hoa voi hydro clorua hoic TFA trong diclometan thu duge cht
trung gian cudi cing cua cong thirc (IX). Cudi cling, cic din xut amin c6 cong thiic
(IX) c6 thé dugc axyl héa bang R*COCI ¢6 cong thirc (X) v6i su ¢6 mit ciia mot bazo
(Et;N); hodc khi R? = NR'R’, c4c din xuét amin ¢ cong thirc (IX) c6 thé phan tmg
v6i HNR'R® ¢6 cong thire (XI) bang cach st dung triphosgen véi su ¢ mit ciia mot
bazo (DIPEA) dé tao thanh hop chit c¢6 cong thirc (I). Axyl clorua cé cong thic (X) va
c4c amin c¢6 cong thuc (XI) c6 thé duoc mua hodc c6 thé dugc didu ché bang cac
phuong phap thong thuong, trong d6 dinh nghia cua R” 12 giéng nhu duoc mo ta & trén

d6i v6i cong thirc ().
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triphosgen, . DIPEA/DCM

So dd2

Céc chét phan Gng va cic budc quy trinh chi tiét cin thiét cho cac phan tng

trén dugc néu trong cac Vi du

Dir liéu hoat tinh ctia mdi hop chét c6 cong thic (I) theo sang ché duoc xac

dinh in vitro bang cac phuong phap dugc mé ta dudi day.
Vi du sinh hoc 1: Thir nghiém gdn két

Protein GABA, 05B3y2 dugc st dung cho thir nghiém lién két thu thé co
ngudn gbc tir mang duoc tao ra tir té bao HEK (Millipore CYL3073) biéu hién thu thé
GABA, 05B3y2 tai td hop & ngudi. Té bao dugc luwu trit va nudi cdy trong nha theo
huéng dan cia nha cung cip (Millipor). Vién té bao duge dong nhét trong dém Krebs
Henseleit d3 dugce cai bién 10 14n (dung dich dém chudn bi mang): 20mM Tris,
120mM NaCl, 100mM KCI, 25mM CaCl, va 25mM MgCl,, pH = 7,4 & 4°C st dung
tdc @6 cuc dai Ultra Turrax (Janke & Kunkel) trong 15 giéy. Chét ddng nhit dugce ly
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tam & 40.000g (x10m/s”) trong 30 phiit & 4°C. Chét ndi 1én trén dugc loai bd va vién
thu duge dugce rra trong dung dich dém chuén bi mang. Vién nén dugc tai tao huyén
phu trong dung dich dém chuin bi mang va cic phan phan uéc 1,4ml duge bao quéh o
-70°C cho dén khi str dung.

Cac thtr nghiém lién két thy thé duoc thuc hién & dinh dang 96 giéng trong cAc
dia giéng sau. Dbi véi mdi dia 96 giéng, mot dng tuyn cia chét ddng nhit mang duoc
1am tan bang va pha lodng trong dung dich dém lién két (50mM Tris pH = 7,4, 100mM
KCI) va 200puL duge phan phéi vao mdi giéng. Phbi tir phong xa ["H]R0151788
(Perkin Elmer: NET757250UC) dugc chuén bi trong dung dich dém lién két va duogc
thém vao mdi giéng véi thé tich 50pL d& c6 ndng d6 cubi cing 13 0,5nM. Hop cht thir
nghiém & (cac) ndng d6 thich hop duge bd sung thém 50uL. Thé tich thir nghiém cubi
cung 1a 300pL. Qua trinh 4 dugc thuc hién trong 60 phut & 4°C. Déi vai lién két
khéong dic hidu, 10uM diazepam khong dén nhin duge st dyng. Céc mau sau khi &
dugce loc qua UniFilter® GE/B™ béng cach st dung Filtermate Harvester (Perkin
Elmer) v rira bing dung dich dém lién két 5x1ml. Pia dugc 1am kho & 40°C trong
mdt gid va 40pL cocktail 14p lanh Microscint (Perkin Elmer) dugc thém vao mdi

giéng. Pa dugc doc bing phan mém Microbeta (Perkin Elmer).

Lién két phdi tir phong xa dic hiéu (specific radioligand binding: SB) dugc
coi 1a su khac biét giita lién két téng (Tot) va lién két khong dic hidu (non-specific
binding: NSB). Két qua dugc bidu thi bang phan trim trc ché thu dugc lién két cu thé

khi c6 mit ciia hop chét quan tAm.

Pé x4c dinh ICs, va K, t6i thidu sdu ndng do thubc véi miu lip ba dugc sir
dung. Gié tri ICs, (nghia 12 ndng d6 ctia hop chat e ché 50% lién két cu thé) dugc tinh
toan tir cac dudng cong ndng do-thay thé bang cach 1am khép sigmoidal sir dung phan
mém hodc igin 7.5. Gia tri K; (tirc 12 hing sd tic ché) dugc tinh toan bang phuong trinh
Cheng-Prusoff K; = ICs¢/[1+(L/Kp)], trong do6 [L] 1a ndng d6 ctia phdi tir phong xa va
Kp 12 4i luc cta phdi tir duge gin nhin di véi thu thé. Kp duge x4c dinh tir céc phan

tich D6 bao hoa.
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Hop chét theo sang ché dd dugc thir nghiém trong thir nghiém mé ta & trén va
tit ca déu dugc phat hién c6 4i luc cao dbi vai thu thé GABA, a5 (Ki< 200nM). Puoc
wru tién 14 hop chét ¢6 Ki <50nM.
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Bang 1 cho théy Két qua tht nghiém hGABA, a5 K tiéu biéu, dat duogc béng

thir nghiém lién két dugc mo ta & trén.

Vi | hGABA,oSK, | Vi | bGABA,wK, | Vi | hGABAxw K
du (M) du (nM) du (nM)
1 28 31 4 61 43
2 7.0 32 2 62 57
3 5.0 33 1 63 95
4 16 34 112 64 25
5 78 35 7 65 28
6 27 36 98 66 59
7 6.3 37 69 67 20
3 37 38 13 63 75
9 6.2 39 2% 69 25
10 21 20 56 70 9.2
1 1 | 67 71 56
2 14 n 3 7 29
3 43 e 30 73 13
12 23 24 54 7 16
5 5 45 32 75 38
16 0 16 34 76 30
17 69 ¥ 72 77 66
18 50 13 33 78 23
19 9 29 12 79 108
20 2% 50 0.8 30 38
21 35 51 31 31 37
2 57 52 37 32 52
23 45 53 I 33 38
24 46 54 53 34 3.9
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25 29 55 13 _ 85 36
26 80 56 17 86 6,5
27 137 57 14
28 43 58 13
29 | 18 59 31
30 82 60 1,2

Vi du sinh hoc 2: Thir nghiém chirc ndang

Céc dong té bao HEK293 ciia ngudi bidu hién cac thu thé GABA, a1p3y2 va
GABA, a5B3y2 duoc sit dung trong céc thir nghiém chirc ning bang cach sir dung hé
thdng kep ban va tu dong QPatch.

Céc dong té bao HEK293 biéu hién 6n dinh céc don vi con thu thé GABA,
alB3y2 tai td hop cua ngudi (Millipore, CYL3073) hodc cic don vi con thu thé
GABA, a5p3y2 téi td hop cia ngudi (Millipore, CYL3053) dugc nudi cdy trong moi
treong DMEM duge bd sung 10% FBS (Gibco), truyén hai 1dn mdi tudn va dugc dan

trén céc dia Petribco da dugce phu poly-d-lysin trude do.

Ban ghi kep miéng v4 té bao toan than trr dong duge thuc hién tir cac té bio 2-
4 ngay sau khi dan méng. Té bao dugc tach ra bing cach xir Iy trypsin/EDTA (Sigma)
(2 phut trong 0,25% trypsin & 37°C), sau d6, sau khi ly tdm (125G, 3 phiit, 2 14n), dugc
tAi tao huyén phil trong méi trudmg trén co s& khong c6 huyét thanh (Gibco, CHO-S -
SFM-II) chita 12,5mM HEPES, 1 x penixilin-streptomyxin-amphoterixin (SigmaMix)
va chét e ché trypsin dau nanh (Sigma, 0,04mg/ml).

Hdn dich té bao, ciing nhu dung dich ngoai bao (130 mM NaCl, 5 mM KCl,
5.1 mM HEPES, 4.9 mM HEPES-Na, 10 mM CaCl,, 2 mM MgCl,, 10 mM glucoza va
0.1% DMSO, pH=7.35-7.4) va dung dich néi bao (80mM KCI, 50mM KF, 36mM
KOH, 10mM EGTA, 10mM HEPES, 1,75mM MgCl,, 0,5mM CaCl,, 4 mM Na,ATP.
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14 mM photphocreatin, 50U/ml creatin-phosphokinaza, 0,3mM GTP, pH = 7,25-7,3)
dugc thém \}éo hé théng kep miéng vé tr dong QPatch-HTX (Sophion) & ché @6 mot 6
& nhiét d6 phong. Dong dién hudng vao dugc tao ra & dién thé gitr -80mV bing cac
tng dung kéo dai 3 gidy cia GABA chu vé4n dbi chimg & ndng d6 hitu hiéu duéi cuc
dai (1pM) & cAc khoang thoi gian 2-4 phiit dAu tién trong DMSO phut hop véi ndng do
(0,1 hodc 0,3%) dung dich débi ching trong ndm 14n, sau d6 v&i su ¢6 mit cia hop chét
thir trong bén 14n, cubdi cing trong dung dich dbi chimg mot 1an nira trong ba 1an (ria
sach). Vao cubi thir nghiém, 100pM GABA dugc sir dung dé 1am bdo hoa phan ting
cia GABA va @ danh gia hiéu qua cua tmg dung GABA dbi chimg. Céc tin hiéu hién
tai dugc loc thong thép & 100Hz va duoc ghi lai & tbc do léy mau 1kHz.

Phan tram diéu bién dugc tinh toan tir viéc so sanh céc bién d6 dong dién dinh

do GABA tao ra khi c6 va khong ¢4 hop chét thir nghiém.

Hop chat theo sang ché dugc thir nghiém & 10uM trong thir nghiém dugc mo
ta & trén, va tAt ca ddu dugc phat hién c6 hoat tinh didu bién di l4p thé Am tinh GABA,
a5 va tinh chon loc dbi véi loai phu a5 so véi al. Cac hop chit dugc wu tién c6 hiéu

qua chirc nang & loai phu a5 dudi -20%.
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Bang 2 cho thiy két qua thir nghiém hiu qua chtic ning hGABA, a5 va

hGABA, ol tiéu biéu, thu dugc bang thir nghiém duge mo t & trén.

Hiéu qud hGABA, a5 (%)

Hiéu qua hGABA, al (%)

Vidu

2 -40 -14
6 -38 -10
8 -39 -2
9 -37 -9
13 -34 -3
14 -36 0
15 -43 -8
16 -39 -7
17 -37 -6
18 -45 -5
23 -47 -4
25 -40 -9
28 -40 -6
29 -25 -2
32 -32 -7
40 -42 -12
41 -40 -7
43 -37 -9
44 -44 -5
45 -30 -7
47 -34 -10
49 -26 -4
53 -39 -1
54 -37 -5
55 -45 -15
56 -40 -14
58 -40 -21
60 -27 -8
61 -41 -20
62 -34 -23
63 -34 -16
64 -39 -12
65 -41 -22
75 -35 -3
78 -34 -3

Séang ché s& dugc minh hoa thém bang phan Chét trung gian va Vi du sau day

ma khong gi¢i han pham vi ciia sang che doi véi chung. Tir md ta & trén va phan Chat

trung gian va Vi du, ngudi c6 k§ ning trung binh trong linh vuc nay c6 thé x4c dinh

chic chan cic dic diém co ban ctia sang ché va khong xa rdi ban chat va pham vi cua

nd, c6 thé thuc hién mot so thay doi va stra doi dé di€u chinh sang ché cho cac Ung
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dung va didu kién khac nhau. Két qua 13, sang ché khong bi gi6i han trong cac vi du

minh hoa sau diy, ma 1a pham vi dugc xac dinh bdi cac yéu cau bao ho.

N6i chung, cac hop chét ¢ cong thirc (I) ¢ thé duoc didu ché theo kién thirc
chung phd bién cta ngudi c6 ky ning trung binh trong linh vuc nay va/hodic cac
phwong phép duoc mé ta cho cac vi du 1am viéc va/hodc chit trung gian. Ngudi c6 k¥
ning trung binh trong linh vuc ndy ¢ thé d& dang lya chon dung méi, nhiét do, 4p suit
va céc diéu kién phan g khac. Nguyén liéu ban déu c6 sén trén thi truong va/hodc cd
thé d& dang chudn bi béi ngudi cé k§ ning trung binh trong linh vuc nghé thuét theo
quy trinh trong tai liéu. Trong qué trinh chuan bi cic hop chat, cic k¥ thuat két hop c6
thé dugc st dung, vi du, khi céc chit trung gian 13 thich hop cho viéc st dung cac
phuong phép nay.

Chét trung gian 1

4-(bromometyl)-3-(4-flophenyl)-5-metyl-1.2-oxazol

4,98g (24,0mmol) [3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetanol
(WO 2013/057123 A1, Hoffmann-La Roche) dugc hoa tan trong 80ml diclometan
khan, va 9,76g (3,39ml, 36,1mmol) phospho tribromua dugc thém tirng giot vao dung
dich d3 duoc khudy. Hon hop phan tng dugc khudy trong 1 gid & nhiét do trong
phong, va dugc rét vao 50ml dung dich natri bicacbonat bio hoa. Hon hgp phan tng
dugc khudy trong 10 phit nita, va cic pha dugc tach riéng. Pha hitu co dugc rira bing
nude, 1am khé trén natri sulfat khan, va dugc 1am bay hoi dé thu duge 5,89g (97%)
hop chét néu & d& muc nay duéi dang chat rén mau vang hoi ndu. MS (ESI) m/z: 269,9
[M+H]".
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Chét trung gian 2

5-(bromometyl)-1-(4-flophenyl)-4-metyl-1H-1.2.3-triazol

Theo céach twong tr véi Chat trung gian 1, [1-(4-flophenyl)-4-metyl-1H-1,2,3-
triazol-5-ylJmetanol (WO 2012/062623 Al, Hoffmann-La Roche) dugc chuyén héa
thanh hop chét néu & & muc nay (114mg, 87%), thu dugc chit nay dudi dang diu
trong subt. Hop chét niy 13 khong n dinh vA phan hay tir tir khi dé yén; do d6, chat

nay dugc tao ra in situ trong budc phan ing ete héa.

Chét trung gian 3

5-( bromometvl)- 1-(4-clophenvyl)-4-metyl-1H-1.2.3-triazol -

Cl

Theo cach twong tw v6i Chit trung gian 1, [1-(4-clophenyl)-4-metyl-1H-1,2,3-
triazol-5-ylJmetanol (WO 2012/062623 A1, Hoffmann-La Roche) dugc chuyén héa
thanh hop chit néu & d& muc nay (210mg, 81,7%), thu dugc chit nay dué6i dang dau
trong subt. Hop chét nay 13 khong 6n dinh va phan hiy tir tir khi dé yén; do do, chit

nay dugc tao ra in sifu trong budc phan ng ete hoa.

Chit trung gian 4
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5-(bromometyl)-4-(4-flophenyl)-1-metyl-1H-1,2.3-triazol

/
NN
N
= Br

Theo céach tuong tir véi Chat trung gian 1, [4-(4-flophenyl)-1-metyl-1H-1,2,3-
triazol-5-yl]metanol (WO 2012/062623 Al, Hoffmann-La Roche) dugc chuyén héa
thanh hop chét néu & dé muc nay (55mg, 73%), thu dugc chét nay dudi dang dau trong
subt. Hop chét nay 13 khong 6n dinh va phan hiy tir tir khi dé yén; do @6, chét nay

dugc tao ra in situ trong budc phan tng ete hoa.

Chét trung gian 5

5-(bromometyl)-4-(4-clophenyl)-1-metyl-1H-1.2.3-triazol

s/
N-N
N
= Br

Cl

Theo céach trong tu v6i Chét trung gian 1, [4-(4-clophenyl)-1-metyl-1H-1,2,3-
triazol-5-yl]Jmetanol (WO 2012/062623 A1, Hoffmann-La Roche) dugc chuyén héa
thanh hop chit néu & d& muc nay (120mg, 85%), thu dugc chat nay dudi dang diu
trong sudt. Hop chét nay 13 khéng 6n dinh va phan hity tir tir khi dé yén; do do, chit

nay duoc tao ra in situ trong bude phan ing ete hoa.

Vidul
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1-[2-{[3-(4-flophenvyl)-5-metyl-1.2-0xazol-4-ylJmetoxy}-7.8-dihydro-1.6-

naphtyridin-6(5H)-vyl]etanon

a.. tert-butyl 2-clo-7,8-dihydro-1,6-naphtyridin-6(5H)-carboxylat (WO
2013/079452 A1, Hoffmann-La Roche)

dung dich chtra 14,2g (65,0mmol) di-tert-butyl dicacbonat trong 10ml DCM
dugc thém tung giot vao huyén phu dic chtta 10,0g (59,3mmol) 2-clo-5,6,7,8-
tetrahydro-1,6-naphtyridin hydroclorua va 6,6g (9,0ml, 65,0mmol) trietylamin c6 san
& quy mo cong nghiép trong 150ml DCM qua mdt phéu nap trong vong 15 phut. Dung
dich tao thanh dwoc khudy & nhiét do tfong phong trong 2 gid va duoc theo ddi bing
cach stir dung TLC (xyclohexan-etyl axetat 1:1 lam dung moi rtra gidi). Sau khi hoan
thanh, hdn hop phan tmg dugc cb. Phan cin dugc hoa tan trong 50ml etyl axetat va
duoc rira ba lan béng 30ml nuée, 30ml nuée mudi, va 1am kho trén MgSQO,. Dung m6i
duoc 1am bay hoi duéi 4p sudt giam @& thu dugc hop chit néu & d& muc nay dudi dang
chét rin mau tring nho. Hidu sudt: 15,4g (97%). MS (ESI) m/z: 269,1 [M+H]".

b.: tert-butyl 2-(benzyloxy)-7.8-dihydro-1.6-naphtyridin-6(5H)-carboxylat
(WO 2016/107832 A1, Hoffmann-La Roche)

9,4g (167,4mmol) kali hydroxit rdn dugc thém vio vao dung dich d3 dugc 1am
lanh bing nuéc da chaa 15,0g (55,8mmol) tert-butyl 2-clo-7,8-dihydro-1,6-
naphtyridin-6(5H)-carboxylat trong 150ml toluen, tiép theo khudy trong 30 phut va
tiép theo thém timg giot dung dich chira 8,7ml (83,7mmol) rugu benzylic trong 150ml
toluen. Tiép theo, 1,5g (5,58mmol) 18-crown-6 rin dugc thém vao va hdn hop phan

ung duoc khqu & 130°C qua dém. Sau khi lam ngudi, loc cac chét vo co va co dich
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loc dudi ap suét gidm thu dugc phén can, chét nay dugc tinh ché béng cach sic ky
nhanh trén silicagel (xyclohexan-etyl axetat, 10:1 lam dung moi roa giai). Thu duge
hop chit néu & d& muc nay duéi dang chit rin mau tring. Hiéu suit: 10,5g (55,4%).
MS (ESI) m/z: 341,1 [M+H]".

c.: tert-butyl 2-0x0-1.5.7.8-tetrahydro-1.6-naphtyridin-6(2H)-carboxylat
(WO 2016/107832 Al, Hoffmann-La Roche)

Dung dich chta 4,0g (11,7mmol) tert-butyl 2-(benzyloxy)-7,8-dihydro-1,6-
naphtyridin-6(5H)-carboxylat trong 500ml etylaxetat va 150ml metanol dugc khudy
trong méi trudng nito cho dén khi hdn hop phan tng tré thanh dung dich trong sudt.
Chét xtc tac Pd/C (10% trong lugng, 200mg) dugce thém vao va khi hydro duogc thdi
qua hdn hop phan tmg trong 3,5 gid. Sau khi hoan thanh, theo ddi bing TLC
(cloroform-metanol 10:1 lam dung moéi rira gii), chét xuc tac duge loc ra va diéh loc
duoc ¢d dudi 4p sudt gidm dé thu duoc san pham tho. Sau khi tai két tinh dietyl ete,
hop chit néu & d& muc nay duoc tach ra dudi dang chit rin mau tréng. Hiéu suét: 2,6g

(89,0%). MS (ESI) m/z: 251,1[M+H]".

d.: tert-butyl 2-{[3-(4-flophenyl)-5-metyl-1.2-oxazol-4-yljmetoxy}-5.6.7.8-
tetrahydro-1,6-naphtyridin-6-carboxylat

9,10g (33,7mmol) 4-(bromometyl)-3-(4-flophenyl)-5-metyl-1,2-oxazol, va
8.43g (33, 7mmol) tert-butyl  2-oxo-1,5,7,8-tetrahydro-1,6-naphtyridin-6(2H)-
carboxylat dugc hoa tan trong 100ml axetonitril khan. Tiép theo, 9,31g (67,4mmol)
kali-cacbonat khan dugc thém vao dung dich, va huyén phil duoc khudy trong diéu
kién hdi lwu 5 gid. Budc chuyén héa dugc tiép tuc bang phép TLC
(DCM:MeOH=20:1 lam dung moéi rira giai, silica plate). Sau khi phan tng dugc hoan
thanh, hdn hop phan tng dugc loc, va duge 1am bay hoi dé thu dugc 15,6g san phém
thd dudi dang diu, chit nay duogc tinh ché tiép bing cach sic ky cot nhanh (silicagel,
dung méi rira giai: DCM:MeOH, 0-5% gradien). Hiéu suit: 11,6g (77%) chit rin
gidng thity tinh. MS (ESI) m/z: 440,3 [M+H]".
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e.. 2-{[3-(4-flophenyl)-5-metyl-1.2-oxazol-4-yllmetoxy}-5.6.7.8-
tetrahydro-1.6-naphtyridin

11,5¢ (26,2mmol) tert-butyl 2-{[3-(4-flophenyl)-5-metyl-1,2-o0xazol-4-
yllmetoxy}-5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxylat dugc hoa tan trong 200ml
etyl axetat. 180ml etyl axetat dugc bdo hoa bing hydro clorua duge thém timg giot vio
dung dich nay. Hon hop phan tng duoc khudy trong 15 phut & nhiét d§ trong phong.
Chét két tia mau tring tao thanh dugc loc, rira br?mg mot ph?m nhé etyl axetat, va dugc
1am khd trong binh hit Am chan khong d& thu dugc 10,2g chét rén tinh thé mau tring.
MS (ESI) m/z: 340,2 [M+H]". Hop chét thé dugc st dung trong budc tiép theo ma
khoéng can tinh ché thém.

f.:  1-[2-{]3-(4-flophenyl)-5-metyl-1.2-oxazol-4-yl]metoxy}-7.8-dihydro-
1.6-naphtyridin-6(5H)-vl]etanon

7,63g (22,5mmol)  2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-yl|metoxy}-
5,6,7,8-tetrahydro-1,6-naphtyridin dugc hoa tan trong 100ml diclometan khan. 6,83g
(9,4ml, 67,4mmol) trietyl amin khan duoc thém vao dung dich phan tng ldm mot 1an,
va hén hop phan tng dugc 1am lanh bing thing nudc da. Dung dich chira 1,60ml
(1,76g, 22,5mmol) axetyl clorua trong 20ml diclometan khan dugc thém ting giot vao
hdn hop phan tmg di dugce khudy trong 10 phut. Thing nuée 1am lanh duge loai bo, va
hén hop phan tng dugc d& 4m dén nhiét d¢ trong phong. Qua trinh chuyén hoéa duge
kiém tra bang phép TLC (DCM:MeOH=10:1 hoic xyclohexan:EtOAc=1:3 1am dung
mdi rira gidi, dia silic oxit). Hon hop phan tng duge rira bing dung dich natri hydro
cacbonat bdo hoa va véi nudc, 1am kho trén natri sulfat khan, va dugc lam bay hoi.
Thu duge 10,4g phin cin, phin nay duoc tinh ché bang cach sic ky cot nhanh
(silicagel, dung mdi rira giai: xyclohexan:EtOAc 40-80% gradien). Hiéu suét: 6,28g
(64%), chét rén v6 dinh hinh mau tring giéng v6i hop chdt néu & d& muc nay. MS
(ESI) m/z: 404,1 [M+Na]".
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Vi du Chu tric MS m/z Tén
0]
Ny Ng 2-{[3-(4-flophenyl)-5-metyl-
5 P ) 4382 | 1,2-oxazol-4-yljmetoxy}-6-
| [M+H]" | (oxolan-3-carbonyl)-5,6,7,8-
O tetrahydro-1,6-naphtyridin
F
O
Ny \ N 2-{[3-(4-flophenyl)-5-metyl-
| X B 435.1 1,2-oxazol-4-yl|metoxy}-6-
3 NN o M +},I]+ (1,2-oxazol-5-carbonyl)-
d 5,6,78-tetrahydro-1,6-
! naphtyridin
O
AN \ O N 6-xyclobutancarbonyl-2-{[3-
| 4221 | (4-flophenyl)-5-metyl-1,2-
4 7 N“VD [M+H]" | oxazol-4-yllmetoxy}-5,6,7,8-
0 tetrahydro-1,6-naphtyridin
F
O
AN \ O Ny 6-xyclopropancarbonyl-2-{[3-
I 408,1 | (4-flophenyl)-5-metyl-1,2-
> AN YA [M+H]" | oxazol-4-yllmetoxy}-5,6,7,8-
@ tetrahydro-1,6-naphtyridin
F
o \ o 4-(2-{[3-(4-flophenyl)-5-
AN Ny éZo metyl-1,2-oxazol-4-
6 | P 522,1 | yllmetoxy}-5,6,7,8-
, [M+Na]" | tetrahydro-1,6-naphtyridin-6-
O carbonyl)-1lambda6-thian-
F 1,1—di01’l
O
Ny Lo ng 2-{[3-(4-flophenyl)-5-metyl-
; » Nﬁ 460,2 | 1,2-oxazol-4-ylmetoxy}-6-
7 © [M+Na]" | (oxolan-2-carbonyl)-5,6,7,8-
@ tetrahydro-1,6-naphtyridin
F
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460,1
[M+H]"

1-(2-{[3-(4-flophenyl)-5-
metyl-1,2-oxazol-4-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)-2-metansulfonyletan-1-on

474,1
[M+Na]*

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-6-
(oxan-4-carbonyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin

10

471,1
[M+Na]”

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-6-
(5-metyl-1,2-oxazol-3-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

11

4472
[M+H]

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-6-
(1-metyl-1H-pyrol-3-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

12

436,3
[M+H]"

2,2 2-triflo-1-(2-{[3-(4-
flophenyl)-5-metyl-1,2-
oxazol-4-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)etan-1-on

13

465,1
[M+H]"

 yllmetoxy}-5,6,7,8-

4-(2-{[3-(4-flophenyl)-5-
metyl-1,2-oxazol-4-

tetrahydro-1,6-naphtyridin-6-
carbonyl)-1-metylpyrolidin-2-
on

14

382,2
[M+H]"

1-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)etan-1-on
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438,1

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-

15 NW/(> + | yllmetoxy}-6-(oxolan-2-
OI © [M+H] carbonyl)-5,6,7,8-tetrahydro-
! 1,6-naphtyridin
N
N’ LO N 2-{[1-(4-flophenyl)-4-metyl-
N | D 5 438.1 1H-1,2,3-triazol-5-
16 @ _ NYC VA | Ymetoxy)-6-(oxolan3-
o carbonyl)-5,6,7,8-tetrahydro-
d 1,6-naphtyridin
N
N LO N 2-{[1-(4-flophenyl)-4-metyl-
N m C 1381 | H-12,3-triazol-5-
17 = Nw WO M +f{]+ yllmetoxy}-6-[(3R)-oxolan-3-
O’ carbonyl]-5,6,7,8-tetrahydro-
/ 1,6-naphtyridin
N
N’ LO N 2-{[1-(4-flophenyl)-4-metyl-
N | X 5 438 1 1H-1,2,3-triazol-5-
18 = Nj/C M JF-I’I]JF yl]metoxy}-6-[(3S)-oxolan-3-
Ol carbonyl]-5,6,7,8-tetrahydro-
! 1,6-naphtyridin
N
N’ L o N 6-xyclopropancarbonyl-2-{[1-
N | X 408.1 (4-ﬂ0p}}enyl)-4-mety1—1H-
19 = N\’A M +f{]+ 1,2,3-triazol-5-ylJmetoxy} -
g 5,6,7,8-tetrahydro-1,6-
/ naphtyridin
N
N’ LO N _ 2-{[1-(4-flophenyl)-4-metyl-
N™ - | X N 435.1 1H-1,2,3-triazol-5-
20 @ ¥ NYQ M +I’-I]+ ylJmetoxy}-6-(1,2-oxazol-5-
o carbonyl)-5,6,7,8-tetrahydro-
! 1,6-naphtyridin
,911 o 4-(2-{[1-(4-flophenyl)-4-
Ny O._N_ / metyl-1H-1,2,3-triazol-5-
71 | P VCN‘ 465,1 | yllmetoxy}-5,6,7,8-
@ I [M+H]" | tetrahydro-1,6-naphtyridin-6-

carbonyl)-1-metylpyrolidin-2-
on
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410,1

1-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2,3-triazol-5-

carbonyl)-5,6,7,8-tetrahydro-

22 N\[)\ + | ylJmetoxy}-5,6,7,8-
I [MHHT™ |3 trahydro-1,6-naphtyridin-6-
] yl)-2-metylpropan-1-on
N \ 4-(2-{[1-(4-flophenyl)-4-
N PN O N 880 metyl-1H-1,2,3-triazol-5-
3 | P - 500,1 | yl]metoxy}-5,6,7,8-
| [M+H]" | tetrahydro-1,6-naphtyridin-6-
O carbonyl)-1lambda6-thian-
F 1,1-dion
N
N/ L . 1-(2-{[1-(4-flophenyl)-4-
N | X 396.3 metyl-1H-1,2,3-triazol-5-
24 N >+ | yllmetoxy}-5,6,7,8-
@ j)l/\ [M+H] tetrahydro-1,6-naphtyridin-6-
/ yl)propan-1-on
N
N/ | o N 2-{[1-(4-flophenyl)-4-metyl-
N | X Z N 445.4 1H-1,2,3-triazol-5-
25 AN gy | Yilmetoxy)-6-(pyridin-4-
g carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin
F
N
N/ LO N 2-{[1-(4-flophenyl)-4-metyl-
N S N7 | 4453 1H-1,2,3-triazol-5-
26 NN M +}’I]+ yllmetoxy}-6-(pyridin-2-
(|)[ carbonyl)-5,6,7,8-tetrahydro-
! 1,6-naphtyridin
N
N Ao 6-(3-clobenzoyl)-2- {[1-(4-
27 | P 4783 X flophenyl)-4-metyl-1H-1,2,3-
Cl | [M+H] | triazol-5-yl]metoxy}-5,6,7,8-
O tetrahydro-1,6-naphtyridin
F
N
N LO N 2-{[1-(4-flophenyl)-4-metyl-
N | X o 457 1 1H-1,2,3-triazol-5-
28 AN M +}’I + | yllmetoxy}-6-(oxan-4-
I [M+H]

1,6-naphtyridin
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29

438,1
[M+H]

2-{[1-(4-clophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(oxolan-3-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

30

4522
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(oxan-3-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

31

452,1
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(3-
metyloxolan-3-carbonyl)-
5,6,7,8-tetrahydro-1,6-
naphtyridin

32

468,2
[M+H]"

2-{[1-(4-clophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(oxan-4-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

33

461,2
[M+H]"

2-{[1-(4-clophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(pyridin-4-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

34

382,2
[M+H]

1-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-
tetrahydro-1,7-naphtyridin-7-
yl)etan-1-on

35

480,3
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(4-
metoxyxyclohexancarbonyl)-
5,6,7,8-tetrahydro-1,6-
naphtyridin
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36

398,1
[M+H]"

1-(2-{[1-(4-clophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yllmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)etan-1-on

37

513,2
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yllmetoxy}-6-[6-
(triflometyl)pyridin-3-
carbonyl]-5,6,7,8-tetrahydro-
1,6-naphtyridin

38

454,1
[M+H]"

2-{[1-(4-clophenyl)-4-metyl-
1H-1,2,3-triazol-5-
ylJmetoxy}-6-[(3S)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-
1,6-naphtyridin

39

4452
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
ylJmetoxy}-6-(pyridin-3-
carbonyl)-5,6,7,8-tetrahydro-
1,6-naphtyridin

40

465,2
[M+H]"

(5S)-5-(2-{[1-(4-flophenyl)-
4-metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
carbonyl)-1-metylpyrolidin-2-
on

41

4652
[M+H]"

(5R)-5-(2-{[1-(4-flophenyl)-
4-metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
carbonyl)-1-metylpyrolidin-2-
on

42

4281
[M+H]"

1-(2-{[1-(4-clophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)-2-metoxyetan-1-on
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43

4792
[M+H]

1-etyl-4-(2-{[1-(4-flophenyl)-
4-metyl-1H-1,2,3-triazol-5-
yllmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
carbonyl)pyrolidin-2-on -

44

4932
[M+H]"

4-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yllmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
carbonyl)-1-(propan-2-
yDpyrolidin-2-on

45

368,2
[M+H]"

1-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2,3-triazol-5-
yllmetoxy}-5H,6H,7H-
pyrolo[3,4-blpyridin-6-
yl)etan-1-on

46

479,1
[M+H]"

5-(2-{[1-(4-flophenyl)-4-
metyl-1H-1,2, 3-triazol-5-
yllmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
carbonyl)-1-metylpiperidin-2-
on

47

394,1
[M+HT*

xyclopropyl(2-{[1-(4-
flophenyl)-4-metyl-1H-1,2,3-
triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-
b]pyridin-6-yl)metanon

48

4742
[M+H]"

1-(2-{[3-(4-flophenyl)-5-
metyl-1,2-oxazol-4-
yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-
yl)-3-metansulfonylpropan-1-
on

49

446,1
[M+H]"

1-(2-{[3-(4-flophenyl)-5-
metyl-1,2-oxazol-4-
yljmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-
metansulfonyletan-1-on
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1-(2-{[3-(4-flophenyl)-5-
metyl-1,2-oxazol-4-

pyrolo[3,4-b]pyridin-6-yl)-3-
metylbutan-1-on

50 AN [1313?\’1;]* yl]metoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-
! yl)etanon
N
N L o N £ F 2,2,2-triflo-1-(2- {[1-(4-
N | T\ F 410.1 flophenyl)-4-metyl-1H-1,2,3-
51 Z N M +Ii1]+ triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-
b]pyridin-6-yl)etanon
F
N
N LO . 1-(2-{[1-(4-flophenyl)-4-
N o N—/_ 3801 metyl-1H-1,2,3-triazol-5-
52 _ % Mapr | yllmetoxy}-5,7-dihydro-6H-
[IMHHT | orolo[3,4-b]pyridin-6-
/ yl)propan-1-on
N ,
N/ L F 2,2-diflo-1-(2-{[1-(4-
N © | NS N_)‘F 404.1 flophenyl)-4-metyl-1H-1,2,3-
53 \L)v\; \\O M +ILI]+ triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-
b]pyridin-6-yl)etanon
F
N
N/ L o N 2-flo-1-(2-{[ 1-(4-flophenyl)-
N s wal 1g6q | 4-metyl-1H-1,23-triazol-5-
54 = \\o M +IiI]+ yl]metoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-
! yl)etanon
o)
NI/QL ’ 1-(4-flophenyl)-4-metyl-5-
N O Nx 4381 | ({[6-(oxan-4-carbony])-
55 m'“ S My | SHOH7H-pyrolo[3,4-
b]pyridin-2-ylJoxy} metyl)-
1H-1,2,3-triazol
F
N
N L . 1-(2-{[1-(4-flophenyl)-4-
N \Ej:N { 410.1 metyl-1H-1,2,3-triazol-5-
N ) N :
56 @ % o [M+H]" yl]metoxy}-5H,6H,7H
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408,1

5-[({6-xyclobutancarbonyl-
5H,6H,7H-pyrolo[3,4-

b]pyridin-2-ylJoxy} metyl)-

57 + | b]pyridin-2-yl} oxy)metyl]-1-
[M+H] (4-flophenyl)-4-metyl-1H-
) 1,2,3-triazol
N
N LO . } 1-(2-{[1-(4-flopheny1)-4-
N m"‘ 396.1 metyl-1H-1,2,3-triazol-5-
58 = \\O M +I’{ + | yllmetoxy}-5H,6H,7H-
[IMHHT | 5 vrolo[3 4-b]pyridin-6-yl)-2-
d metylpropan-1-on
N
N LO N 1-(2-{[1-(4-flophenyl)-4-
N T\r‘“% 4o | mety-TH-1,2,3-triazol-5-
59 @ _ S Ve | Yilmetoxy}-SH,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-
! 2,2-dimetylpropan-1-on
N
N LO N 1-(2- {[1-(4-clophenyl)-4-
N T\ 1841 metyl-1H-1,2,3-triazol-5-
60 _ )\ NAHT ylJmetoxy}-5,7-dihydro-6H-
IMHHT | rolo[3,4-b]pyridin-6-
J yl)etanon
N
N LO N ) 1-(4-flophenyl)-4-metyl-5-
| N~ T\ 4749 ({[6-(oxolan-2-carbonyl)-
61 @ AN vty | SHLSH.7H-pyrolo[3.4-
b]pyridin-2-yl]oxy} metyl)-
p 1H-1,2,3-triazol
N o]
N 10 N 1-(4-flophenyl)-4-metyl-5-
N T\ 4249 ({[6-(oxolan-3-carbonyl)-
62 @ _ S vty | SR TH-pyrolof3 4-
b]pyridin-2-yl]oxy}metyl)-
) 1H-1,2,3-triazol
N
N LO N 0 1-(4-flophenyl)-4-metyl-5-
N \“/\j::N ¢ 4382 ({[6-(oxan-3-carbonyl)-
63 @ _ 5 vty | SHL6H.7H-pyrolo[3,4-

1H-1,2,3-triazol
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N 7N
N’ i/ 4-(2-{[1-(4-flophenyl)-4-
N O Nx = 431, | metyl-1H-12,3-triazol-5-
| _— N S M +IiI]+ yl]metoxy}-SH,6_H.,7H-
pyrolo[3,4-b]pyridin-6-
carbonyl)pyridin
F
N”L 7 W 3-(2-{[1-(@-flophenyl)-4-
N O Ns wa 431y | metyl-1H-1,2,3-triazol-5-
\E;:/\ o M +ﬁ]+ yl]metoxy}—SH,6.H‘,7H—
pyrolo[3,4-b]pyridin-6-
carbonyl)pyridin
F
Nyl/y a 2-(2-{[1-(4-flophenyl)-4-
N O N =N 431y | metyl-1H-1,23-triazol-5-
| = N S (M +f—1]+ yl]metoxy}—SH,6.H.,7H-
pyrolo[3,4-b]pyridin-6-
carbonyl)pyridin
F
New”
N . 1-(2- {[4-(4-flophenyl)-1-
. T W / 1682 metyl-1H-1,2,3-triazol-5-
= \\O M +fIH]+ ylJmetoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-
! yl)etanon
N
N ) o 1-(2-{[4-(4-clophenyl)-1-
| AR / 384 1 metyl-1H-1,2,3-triazol-5-
_ S Npy | Ymetoxy}-S,7-dihydro-GH-
pyrolo[3,4-b]pyridin-6-
d yl)etanon
N‘N/

1-(2-{[4-(4-flophenyl)-1-

T\jj,\,f 3gpq | metyl-1H-1,23-triazol-5-

= \\o M +Ij—I]+ ylJmetoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-

yl)propan-1-on

F
N‘N/
N o N - 2-flo-1-(2- {[4-(4-flophenyl)-
havYe 1g6.q | l-metyl-1H-1,2,3-triazol-5-
~ b St | vilmetoxy}-5,7-dihydro-6H-
IMHH]™ | rolo[3 4-blpyridin-6-
! yl)etanon
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71

4242
[M+H]"

4-(4-flophenyl)-1-metyl-5-
({[6-(oxolan-3-carbonyl)-
5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-
1H-1,2,3-triazol

72

396,1
[M+H]"

| 1-(2-{[4-(4-flophenyl)-1-

metyl-1H-1,2,3-triazol-5-
yllmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-
metylpropan-1-on

73

4242
[M+H]"

4-(4-flophenyl)-1-metyl-5-
({[6-(oxolan-2-carbonyl)-
5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-
1H-1,2,3-triazol

74

4382
[M+H]"

4-(4-flophenyl)-1-metyl-5-
({[6-(oxan-3-carbonyl)-
5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy} metyl)-
1H-1,2,3-triazol .

Vidu75

2-{[1-(4-flophenvl)-4-metyl-1H-1.2.3-triazol-5-yljmetoxy} -N-(1-metyl-5-

oxopyrolidin-3-vy1)-5.6.7.8-tetrahydro-1.6-naphtyridin-6-carboxamit

Y

N'/N\
< jse
= N.__NH
Wor
F

N.——

N\
o)

N,N-diisopropyletylamin dugc thém lam mét 1in vao dung dich chira 284mg

(2,49mmol) 4-amino-1-metylpyrolidin-2-on trong 30ml diclometan khan 704mg

(0,95ml, 5,45mmol), va hdn hop phén tng dugc 1am lanh bing thing nudc d4, tiép
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theo 296mg (0,998mmol) bis(triclometyl)cacbonat dugc thém vao 1am mot 14n. Dung
dich vira thu duoc dugc khudy trong 30 phut, tiép theo 757mg (2,23mmol) 2- {[3-(4-
flophenyl)-5-metyl-1,2-oxazol-4-yllmetoxy}-5,6,7,8-tetrahydro-1,6-naphtyridin trong
10ml diclometan khan duoc thém timg giot vio hdn hop phin tng di dugc khudy
trong 5 phﬁt. Thing 1am lanh dugc loai bd, va hdn hop phan tng dugc dé 4m dén nhiét
d6 trong phong va duogc khudy trong 8 gir, Hon hop phéan tmg dugc rira bing dung
dich natri hydro cacbonat b3ao hoa va béng nude, lam kho trén natri sulfat khan, va
dugc lam bay hoi. Phin can thu duoc dugc tinh ché bing cach sic ky cot nhanh
(silicagel, dung moéi rtra giai: 100% DCM — 80% DCM : 20% MeOH (35 phut)),
Hiéu suét: 338mg (32%), chit rin vo dinh hinh mau tring giéng v6i hop chit néu & dé
muc nay, MS (ESI) m/z: 480,2 [M+H]",
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Vidu

Cau truc

MS m/z

Tén

76

4112
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yllmetoxy}-N,N-dimetyl-
5,6,7,8-tetrahydro-1,6-
naphtyridin-6-carboxamit

77

4372
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yllmetoxy}-6-(pyrolidin-1-
carbonyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin

78

4532
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yllmetoxy}-N-(oxolan-3-
y1)-5,6,7,8-tetrahydro-1,6-
naphtyridin-6-carboxamit

79

492,9
[M+H]"

N-(2-clophenyl)-2-{[1-(4-
flophenyl)-4-metyl-1H-
1,2,3-triazol-5-ylJmetoxy} -
5,6,7,8-tetrahydro-1,6-
naphtyridin-6-carboxamit

80

4532
[M+H]"

2-{[1-(4-flophenyl)-4-metyl-
1H-1,2,3-triazol-5-
yl]metoxy}-6-(morpholin-4-
carbonyl)-5,6,7,8-
tetrahydro-1,6-naphtyridin

81

4929
[M+H]"

N-(4-clophenyl)-2-{[1-(4-
flophenyl)-4-metyl-1H-
1,2,3-triazol-5-yllmetoxy} -
5,6,7,8-tetrahydro-1,6-
naphtyridin-6-carboxamit
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82 , l/

453,1

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yllmetoxy}-6-
(morpholin-4-carbonyl)-
5,6,7,8-tetrahydro-1,6-
naphtyridin

83 [/

4332
[M+Na]"

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-
N,N-dimetyl-5,6,7,8-
tetrahydro-1,6-naphtyridin-
6-carboxamit

84 |/

437.1
[M+H]"

(pyrolidin-1-carbonyl)-

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-6-

5,6,7,8-tetrahydro-1,6-
naphtyridin

85

4733
[M+H]"

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yl|metoxy}-6-
(piperidin-1-carbonyl)-
5,6,7,8-tetrahydro-1,6-
naphtyridin

86

4532
[M+H]"

2-{[3-(4-flophenyl)-5-metyl-
1,2-oxazol-4-yllmetoxy}-N-
(oxolan-3-yl)-5,6,7,8-
tetrahydro-1,6-naphtyridin-
6-carboxamit

Vi du diéu ché dwoc phflm

Céc vi du vé ché pham sau ddy minh hoa cho dugc pham ti€u bi€u cta sing

ché. Tuy nhién, sang ché khong bi gi6i han & cac ché phim dugc phim nay.

A) Dang lidu rin ding qua duong miéng

I. Vién nén

Hoat chét

0,01 —90%
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Chét don
Chét gén két
Chét gay rd
Chét 1am tron

Cac ta duoc cu thé khac

IT. Mang c6 thé phan ri trong miéng

Hoat chét
Téac nhan tao mang
Chét déo hoéa

Céc t4 duge cu thé khac

B) Dang liéu 1ong ding qua duong miéng

I11. Hn dich ding qua duong miéng

Hoat chat

Chéit mang 16ng
Téc nhan tao 4m
Chét tao dic

Tac nhan tao dém

Téc nhan tham thau
Chéat bao quan
IV. Xi-r6
Hoat chét
Dung méi
Thanh phan dudng

Téc nhan diéu vi

C) Dang liéu diing ngoai dudng tiéu hoa

1-99,9%
0-20%
0-20%
0-10%
0-50%
0,01 —90%
1-99,9%
0—-40%
0-50%
0,01 —50%
10 -99,9%
0-50%
0-50%

lugng vira du
0-350%

lugng vira du

0,01 —50%
10-99,9%
1-20%
0-10%

80
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V. Dich tiém trong tinh mach

Hoat chét 0,01 —50%

Dung méi 10 —99,9%

DPéng dung méi 0—99,9%

T4c nhan thdm thiu 0—50%

Téc nhan tao dém lugng vira da
D) Cac dang liéu khac

VL. Vién thudc dan

Hoat chit 0,01 —50%

Nén vién dan 1-99,9%

T4c nhan hoat héa bé mit 0-20%

Chét 1am tron 0-20%

Chét bao quan lwong vira du

VIL Thubc nhé mét

Hoat chét 0,01 —50%
Nuédce 0-99,9%
Dung mdi 0—99,9%
T4c nhan thdm thau 0-20%
Chét 1am ting do nhét 0—-20%

Téc nhan tao dém lugng vira du
Chéat bao quan lwong vira di

VIIIL Thudc nhé miii hodc khi dung

Hoat chét 0,01 —50%
Nuéce 0-99,9%
Dung moéi 0-99,9%
T4c nhan thim thiu 0—20%
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Chét 1am ting d6 nhét 0—20%

Poéng dung méi lugng vira da
Tac nhan tao dém lugng vira da
Chét bao quan lugng vira da
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Yéu cau bao ho

1. Hop chét c¢6 cong thic (I”)

(0]
b2 N
CJ S
1
R

()
trong do:

A duoc biéu thi bang cong thic

o A
Nﬁj@{m N'Nié\m

b1 b1 Www

nhém ,nhom ,hodc  nhém
R' 13 hydro hoic halogen,

nva m doc 1ap déu 1a 1 hoic 2,

83/92

NN Ny
N)ygﬁ\m N/77\§
b1 ww b >

R*1a hydro; C,_jalkyl tiy y va doc 18p duogc thé béng mdt hodc nhiéu halogen,

Calkoxy, -S(0),-C;alkyl, hodc véi R*; NR'R’ hoic R®,

R* va R® doc lap déu 1a hydro, Cj_jalkyl hodc R7; hodc R* va R’ cung véi

nguyén tr N ma ching gin vao tao thanh di vong, va

R’ , R°vaR’1a vong cacbon, di vong hodc heteroaryl tuy y dugce thé

va/hodc mudi cia nd va/hodc chat dong phan di hinh ctia né va/hodc chat dong phan

1ap thé ctia n6 va/hoadc chat dong phan doi anh ctia nd va/hodc raxemat cua nd va/hodc

chat ddng phan khéng d6i quang ciia né va/hoic solvat ctia né va/hodc hydrat ctia né,
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trong do vi tri “al” ciia vong A bat ky dugc gén vao vi tri “a2” va trong do6 vi tri “bl”

cuia vong A bat ky dugc gédn vao vi tri “b2”.

2. Hop chét theo diém 1, trong d6
R' 13 halogen,
n va m doc 1ap déu 12 1 hoic 2,

R? 14 Cyualkyl thy ¥ va doc lap dugc thé bing Ci4alkoxy, -S(0),-Cyalkyl;
NR'R’ hoic R®,

R* va R® doc lap déu 1a hydro, Cjalkyl hoic R’; hodc R* va R’ cing véi

nguyén tr N ma ching gin vao tao thanh di vong don vong, va

R’ , RvaR’1a Cs_ioxycloalkyl, Cs_joxycloalkenyl, Cg_jparyl, Cs.1odi vong tuy ¥
~dugc thé chira 1, 2, 3 hoic 4 nguyén tr khac loai trong vong ddc 1dp dugce chon tr N,
O va S hodc Cs_jpheteroaryl chira 1, 2, 3 hodc 4 nguyén tr khac loai doc 14p duogc chon
tu N, O va S.

3. Hop chét theo diém 1, trong do:
R' 1 flo, brom hoc clo,
R? 13 Cysalkyl, C ualkoxyC.salkyl, Calkyl-S(0),-Cy_salkyl, NRR® hoic RS,
R* va R’ doc 14p déu 13 hydro, C,alkyl hoac R’, va

REvaR’ 1a Csexycloalkyl, Cg_jparyl, C4edi vong chita 1 hodc 2 nguyén tir
khac loai trong vong doc 14p dugce chon tir N, O va S hodc Csheteroaryl chira 1 hodc
2 nguyén tir khac loai trong vong ddc 1dp dugc chon tir N va O tuy y duoc thé bang C;.
salkyl, C;_salkoxy, halogen, haloCy_4alkyl, haloC,_salkoxy, hydroxyl hodc oxo. ‘
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4. Hop chét theo diém 3, trong d6:
R! 13 flo hoic clo,

R? 13 C, 4alkoxyCy_salkyl, metylsulfonylmetan, etylsulfonylmetan, NR*R’ hoic
R,

R* va R’ d6c 14p déu 13 hydro, C,salkyl hodc R7, va

R® va R’ 1a xyclopropyl, xyclobutyl, xyclohexan, phenyl, oxetan,
tetrahydrofuran, tetrahydropyran, thian, pyrolidin, piperidin, pyridin, isoxazol, pyrol
va morpholin tuy y dugc thé béng Ciaalkyl, Cijalkoxy, halogen, haloC,_alkyl,
haloC,_salkoxy, hydroxyl hoic oxo.

5. Hop chét theo diém bét ki trong sb cac diém tir 1 dén 4 duge chon tir nhém bao
gbm cac hop chit:

1-[2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-yl|metoxy}-7,8-dihydro-1,6-
naphtyridin-6(5H)-yl]etanon, _
2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-yl|metoxy}-6-(oxolan-3-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-6-(1,2-0xazol-5-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
6-xyclobutancarbonyl-2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin,
6-xyclopropancarbonyl-2- {[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin,
4-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-carbonyl)-1lambda6-thian-1,1-dion,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl]metoxy}-6-(oxolan-2-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,
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1-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-yl)-2-metansulfonyletan-1-on,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy}-6-(oxan-4-carbonyl)-
5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl|metoxy}-6-(5-metyl-1,2-oxazol-
3-carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylmetoxy}-6-(1-metyl-1H-pyrol-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2,2 2-triflo-1-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on,
4-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yllmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl|metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl|metoxy}-6-(oxolan-2-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-(oxolan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl|metoxy}-6-[ (3R)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-ylJmetoxy}-6-[ (3S)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
6-xyclopropancarbonyl-2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-
yl]metoxy}-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-6-(1,2-0xazol-5-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl|metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)-2-metylpropan-1-on,
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4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yljmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1lambda6-thian-1,1-dion,

1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)propan-1-on,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl|metoxy}-6-(pyridin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(pyridin-2-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

6-(3-clobenzoyl)-2- {[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yljmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl|metoxy}-6-(oxan-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylmetoxy}-6-(oxolan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-ylJmetoxy} -6-(oxan-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin, -

2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl|metoxy}-6-(3-metyloxolan-
3-carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1-(4-clophenyl)-4-metyl-1H-1,2 3-triazol-5-yl|metoxy}-6-(oxan-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[1 -(4-clopheny1)—4-mety1- 1H-1,2,3-triazol-5-ylJmetoxy}-6-(pyridin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,7-naphtyridin-7-yl)etan-1-on,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy}-6-(4-
metoxyxyclohexancarbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)etan-1-on,

2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -6-[6-
(triflometyl)pyridin-3-carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
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2-{[1-(4-clophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl|metoxy}-6-[(3S)-oxolan-3-
carbonyl]-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(pyridin-3-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
(5S)-5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
(5R)-5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpyrolidin-2-on,
1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-yl)-2-metoxyetan-1-on,
1-etyl-4-(2-{[1 -(4—ﬂophenyl)—4-metyl- 1H-1,2,3-triazol-5-yllmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)pyrolidin-2-on,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-(propan-2-yl)pyrolidin-2-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)etan-1-on,
5-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,6,7,8-
tetrahydro-1,6-naphtyridin-6-carbonyl)-1-metylpiperidin-2-on,
xyclopropyl(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)metanon,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-5,6,7,8-tetrahydro-
1,6-naphtyridin-6-yl)-3-metansulfonylpropan-1-on,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yllmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metansulfonyletan-1-on,
1-(2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylJmetoxy}-5,7-dihydro-6H-
pyrolo[3,4-b]pyridin-6-yl)etanon,
2,2 2-triflo-1-(2-{[ 1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)propan-1-on,

88



51649

2,2-diflo-1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl Jmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
2-flo-1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(4-flophenyl)-4-metyl-5-({[6-(oxan-4-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-1H-1,2,3-triazol,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl|metoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-3-metylbutan-1-on,
5-[({6-xyclobutancarbonyl-5H,6H,7H-pyrolo[3,4-b]pyridin-2-yl} oxy)metyl]-
1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1 ,2,3-triazol-_S-yl]metoxy} -5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metylpropan-1-on,
1-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2,2-dimetylpropan-1-on,
1-(2-{[1-(4-clophenyl)-4-metyl-1H-1,2,3-triazol-5-yl|metoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(4-flophenyl)-4-metyl-5-({[6-(oxolan-2-carbonyl)-5H,6H,7H-pyrolo[3,4-
blpyridin-2-ylJoxy} metyl)-1H-1,2,3-triazol, |
1-(4-flophenyl)-4-metyl-5-({[6-(oxolan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy} metyl)-1H-1,2 3-triazol,
1-(4-flophenyl)-4-metyl-5-({[ 6-(oxan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-1H-1,2,3-triazol,
4-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
3-(2- {‘[ 1-(4-flophenyl)-4-metyl-1H-1,2, 3-triazol-5-yl|metoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
2-(2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-carbonyl)pyridin,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-yl]metoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
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1-(2-{[4-(4-clophenyl)-1-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-dihydro-
6H-pyrolo[3,4-b]pyridin-6-yl)propan-1-on,
2-flo-1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-5,7-
dihydro-6H-pyrolo[3,4-b]pyridin-6-yl)etanon,
4-(4-flophenyl)-1-metyl-5-({[6-(oxolan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-yl]oxy}metyl)-1H-1,2,3-triazol,
1-(2-{[4-(4-flophenyl)-1-metyl-1H-1,2,3-triazol-5-yllmetoxy}-5H,6H,7H-
pyrolo[3,4-b]pyridin-6-yl)-2-metylpropan-1-on,
4-(4-flophenyl)-1-metyl-5-({[6-(oxolan-2-carbonyl)-5H,6H,7H-pyrolo[ 3,4-
b]pyridin-2-yl]oxy}metyl)-1H-1,2,3-triazol,
4-(4-flophenyl)-1-metyl-5-({[6-(oxan-3-carbonyl)-5H,6H,7H-pyrolo[3,4-
b]pyridin-2-ylJoxy} metyl)-1H-1,2,3-triazol,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy} -N-(1-metyl-5-
oxopyrolidin-3-y1)-5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-ylJmetoxy}-N,N-dimetyl-
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1 ,2;3-tn'azol—5-y1]metoxy} -6-(pyrolidin-1-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -N-(oxolan-3-yl)-
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
N—(2-clopheny1);2- {[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl|metoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[1-(4-flophenyl)-4-metyl-1H-1,2,3-triazol-5-yl Jmetoxy} -6-(morpholin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
v N-(4-clophenyl)-2-{[1-(4-flophenyl)-4-metyl-1H-1,2 3-triazol-5-yl Jmetoxy} -
5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,
2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-yl jmetoxy}-6-(morpholin-4-
carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,
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2-{[3-(4-flophenyl)-5-metyl-1 ,2-0xazol-4-yllmetoxy}-N,N-dimetyl-5,6,7,8-

tetrahydro-1,6-naphtyridin-6-carboxamit,

2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylmetoxy}-6-(pyrolidin-1-

carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[3-(4-flophenyl)-5-metyl-1,2-0xazol-4-ylmetoxy}-6-(piperidin-1-

carbonyl)-5,6,7,8-tetrahydro-1,6-naphtyridin,

2-{[3-(4-flophenyl)-5-metyl-1,2-oxazol-4-ylJmetoxy}-N-(oxolan-3-yl)-

5,6,7,8-tetrahydro-1,6-naphtyridin-6-carboxamit,

va muodi dugc dung cia né.
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6. Dugc phdm chtra it nhat mot hop chét theo diém bét ki trong sb céc diém tir 1 &én 5

1am hoat chét va it nhat mét ta dugc duge dung.

7. Duge phim theo didm 6, trong d6 dwgc phidm niy con chira mdt hodc nhiéu hoat

tinh khac.

8. Hop chat c6 cong thire (IX7)

O
1
R
(IX)
trong do:
A duoc biéu thi bang cong thirc
0 N
Ny | N’ /\{
§\a1 N §\a1
_ blaww . bl 5
nhoém ,nhém , hodc

R'1a hydro hodc halogen,
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nvam doc lap déu 12 1 hoic 2,

trong d6 vi tri “al” ctia vong A bat ky dugc gén vao vi tri “a2” va trong d6 vi tri “b1”

cua vong A bat ky dugc gan vao vi tri “b2”.
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