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Linh vwe k§ thuit dwec dé cap

Séang ché dé cap dén 16p hop chét pyridon ding lam chét trc ché c-Met, dugc boc 19

cu thé 12 hop chit c6 cong thirc (I) hodc mubi dugc dung cta né.
Tinh trang ky thuit ciia sing ché

c-Met dugc ma hoa béi tién gen sinh ung thu Met 1a mot tyrosin kinaza thu thé ¢6
muc lién két cao thudc phan nhém RON. No¢ 1a thu thé da biét duy nhét d6i véi yéu tb
tan xa hodc yéu t6 sinh truéng té bao gan (hepatocyte growth factor: HGF). Protein c-
Met 13 dime khéc loai dugc lién két boi disulfua gdom cAu tric dudi phan tir o 50kD va
cAu trac dudi phan tir B 145kD, dime nay c6 thé dugc chia thanh ving ngoai bao va
vung ndi bao. Ving ngoai bao chira ba ving cAu trac véi chirc ning khac nhau: vang
lién két voi phdi tir dAu tan cing N (ving SEMA) bao phti toan bo chudi a va mot phan
chudi B, viing giau xystin véi bén lién két disulfua bao toan, va ving kiéu globulin mién
dich. Vung ndi bao cling gdm ba ving diéu hoa: ving cAn mang vdi vi tri phosphoryl
hoa Tyr1003, ving xtc tic tyrosin kinaza véi cac vi tri phosphoryl hoa Tyr1234 va
Tyr1235, va ving lién két da ning ddu tan cing C véi tyrosin lién két voi Tyr1349 va

Tyr1356.

HGF cam tng qua trinh phosphoryl hoa c-Met bang céch lién két v6i ving ngoai
bao cua no, va tuyén chon nhiéu yéu t6 k& nhu GAB1 (growth factor receptor binding
protein-1) va GAB2 (growth factor receptor binding protein-2) trong ving da ning dau
tan cling C, viing ndy con thu hit cic phan tir nhu SHP2, PI3K va cac phén tr khéc dé
lién két vao day, do d6 hoat hoa cac con duong RAS/MAPK, PI3K/AKT, JAK/STAT,
v.v., nho d6 diéu hoa sy sinh trudng, su di chuyén, su tidng sinh va su séng s6t cua té
bao. Hoat dong bit thuong cia con dudng c-Met c6 thé dan dén su phat sinh khéi u va
su di cdn, do muc biéu hién cao bét thuong cua c-Met da dugc phét hién trong nhiéu

bénh 4c tinh & ngudi nhur bénh ung thu bang quang, bénh ung thu da day, bénh ung thu
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phdi va bénh ung thu vi. Ngoai ra, c-Met ciing lién quan dén tinh khang thudc tri khéi

u doi v&i nhiéu chat e ché kinaza.

Tuong tac gifta c-Met va céc thu thé mang khéc nhau (twong tac) cAu thanh hé thong
mang phirc tap. Tuong tac giita c-Met va thu thé dinh b4m CD44 khuéch dai déap tng
clia peptit tin hiéu; twong tac gilta c-Met va thu thé protein ndo hoat hoa mic c-Met cua
phdi tir doc 18p HGF, va tiép theo ting cudng hiéu qua xdm nhép; tuong tac gitta c-Met
va thu thé tién gay chét té bao theo chuong trinh FAS thic dly su chét t& bao theo
chuong trinh; cac twong tac giita c-Met va cac tyrosin kinaza thu thé nhu EGFR,
VEGFR diéu hoa qu4 trinh hoat hoa 13n nhau, do d6 qua trinh tao mach bi 4nh hudng.
Tuong tac gitta c-Met va céc thu thé mang nay thac ddy su phat sinh khéi u, su di can

va cam ung tinh khéng thudc.

Yéu t6 phién ma HIF-1a 12 yéu t6 diéu hoa chinh ddi voi cac té bao khéi u thich
nghi véi stress moi trudng giam oxy huyét. Céac chét trc ché VEGFR khién cho khdi u
gidm oxy huyét & giai doan dAu diéu tri. Trong moi trudng gidm oxy huyét, HIF-1a didu
hoa ting muc c-Met, su gia tang ndng d6 c-Met theo cach nay thic day té bao khéi u di
can, tao ra su mé rdng hodc di cin vung cua khéi u, dan dén khéi u thoat khoi moi
truong thiéu oxy va tiép theo xay dung hé théng nhan dong v tinh c6 kha nang sinh
trudng xam 14n cao hon va manh hon. Tinh khang thubc ctia khéi u déi véi cac chét tre
ché EGFR c¢6 thé lién quan dén sy didu hoa ting mirc phéi tir HGF. Sy gia tang c-Met
dugc phat hién & 4% - 20% bénh nhan méac bénh ung thu phdi khong té bao nho khang
Gefitinib va Erlotinib, HGF phat trién tinh khang céc chét trc ché kinaza EGFR bang
cach sir dung GAB1 dé didu hoa con duong PI3K/AKT va ERK. Trong cac dong té bao
u hic séc td BRAF bi dot bién, cac nha nghién cru da phat hién ra rang su gia ting HGF
c6 thé khang tac dung cua chét tc ché BRAF 13 Ramurafenib. Do d6, twong tac gitra c-

Met va céc thu thé mang cam tng tinh khang liéu phép dich kinaza.

Hién nay, c6 nhiéu thudc khang khéi u trén thi truong, nhu thudc alkyl hoa, thudc
khang chét chuyén hoa, chit khang sinh khang kh&i u va céac chét didu bién mién dich,
v.v., song hiu hét cac thudc nay déu khong dung nap do doc tinh cao cua ching. Bing
nghién ctu chuyén séu v& sinh hoc phén tir khéi u, co ché phan t& cua sy phat sinh va
phat trién khéi u da dugc phat hién nhiéu hon va rd rang hon, va li¢u phap nhim dich
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phén tu d6i v6i nhidu khdi u 4c tinh da thu hat sy quan tdm rong ri. Cac thubc nham
dich phén tir ¢ tinh chon loc cao hon va c¢6 hiéu qua phd rong, ching an toan hon so
véi cac thube hoa tri gdy doc té bao, do d6 chi ra huéng phat trién méi trong linh vuc

diéu tri bénh ung thu.

Hién c¢6 hai loai thudc khang khdi u nhim dich tai con dudng c-Met: mot loai la
khang thé don dong khang HGF hodc c-Met; loai con lai 1a chét ac ché phan t nho
khang c-Met. Cac chét trc ché phén tir nho da vao giai doan nghién ctru 1am sang hoac

dang nghién ctru bao gbm PF-2341066, EMD-1214063, XL-184 va ARQ-197 v.v..

Trong s do, Tepotinib (EMD1214063) (W02009006959, ngay cong b52009.1.15)
¢6 hoat tinh chéng ung thu tdt nhat, n6 c6 hidu qua e ché cao dbi vi nhidu té bao khéi
u biéu hién c-Met qua muc (hoat tinh enzym c-Met I1C50=3,67nM, té bao MHCC97H

1C50=6,2nM), d& vio nghién ctru 1am sang giai doan IL.

Tuy nhién, méc du Tepotinib (EMD1214063) c6 tinh chon loc cao, nhugc diém cta
no6 la do 4n dinh chuyén hoéa thép va ty 1¢ thanh thai cao in vivo. Do do, rat can co cac

chét e ché c-Met &n dinh chuyén héa d& bu dép nhuge diém nay.
Ban chit ky thuit ctia sing ché

Sang ché d& xuét hop chit c6 cong thirc (I) hodc mubi dugc dung cua no,
R,
X
A Nw/©\|/5\
R, N~ O/\G
(D NS

R; dugc chon tir H hodc F;

R, dugc chon tir H hodc CHs;

trong khi R, khong phai la H, cAu hinh ctia nguyén tir cacbon gin v6i Rz 1a R hodc S;
A dugc chon tr nhom gbm phenyl, pyridyl, pyrazolyl, isoxazolyl, isothiazolyl va

thiazolyl, mdi gbc nay tuy y duoc thé bang 1, 2 hodc 3 Rs;
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R; duge chon tir CN, halogen, C(=O)NHa, hodc dugc chon tir nhom gdm Ci.6 alkyl,
C1.¢ heteroalkyl, va Cs.¢ xycloalkyl, mdi gbe nay tuy y duge thé bang 1, 2 hoic 3 Ro;

Ro dugc chon tir F, CL, Br, I, OH, CN, NH,, C(=0)NH_, hoic dugc chon tir nhom gbm
C13 alkyl va Ci.3 heteroalkyl, mdi gde nay tiy y dugce thé bang 1, 2 hodc 3 R’;

R’ dugc chon tir F, Cl, Br, I, CN, OH, NHz, CHs, CH3CH,, CF3, CHF hodc CHoF.

“hetero” trong C1.3 heteroalkyl hodc Ci-s heteroalkyl dugc chon tir nhém goém -O-, -
C(=O)NR’-, -C(=O)NH-, -NR’-, va -NH-;

trong trwdong hop bét ky trén day, s6 nguyén tir khac loai hodc nhém nguyén tir khac

loai doc 1ap duge chon tir 1, 2 hodc 3.

Theo mdot sb phuong 4n cua sang ché, Ry dugc chon tr F, Cl, Br, I, OH, CN, NHa,
C(=0)NH,, CHs, CH3CH>, CF3, CHF>, CH,F, NH,CH,, (NH2)2CH, CH30, CH3CH20,
CH30CH,, CH3NH hodc (CHs)2N.

Theo mdt s6 phwong 4n cla sang ché, R 1a H.
Theo mdt s6 phwong 4n cla sang ché,Ri 1aF.
Theo mdt sb phuong 4n cla sang ché, R, 1a H.
Theo mdt sb phwong 4n cla sang ché, Ry 12 CHs.

Theo mdt s phuong 4n clia sang ché, cau hinh ciia nguyén tir cacbon gan véi Ra 1a

Theo mdt s6 phuwong én cua sang ché, cau hinh cua nguyén tir cacbon gan v6i Rs la

Theo mot ) phuong 4n cua sang ché, R3 dugc chon tir CN, halogen, C(=O)NHoa,
hoic dugc chon tir nhom gbm C1.3 alkyl va C1.; heteroalkyl, mdi gbe nay tiry ¥ duoc thé

bang 1, 2 hodc 3 Ro.

Theo mot sb phuong an cua sang ché, R3 duge chon tir CN, F, Cl, Br, CH3, CH3CHo>,
CF3, CHF,, CHoF, CH30 hodc C(=O)NHa.
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Sang ché ciing dé xuat dugc pham chira luong hitu hiéu diéu tri cia hop chat dugc
md t& trén day hodc mudi dugc dung cua nd, cling nhu chat mang dugc dung.

Sang ché cling dé xuat sir dung hop chit hodc mudi dugc dung ciia n6 hodc dugc

pham dugc md ta trén day @8 san xuét dugc pham dé diéu tri bénh ung thu.
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Sang ché tip trung vao viéc cai bién chinh xéc cAu trac cta vi tri chuyén héa, sao
cho tinh dn dinh chuyén héa cta hop chit nhim dich duoc cai thién & mic cao. Ngoai
ra, cAu trac 16i pyridon hoan toan méi dugc thiét ké va tong hop nham 1am cho lyc lién
két gitta hop chat nhdm dich va enzym C-Met dugc ting cuong dang ké, do d6 thu dugc
hoat tinh trc ché cao hon dbi véi su ting sinh cua khdi u. Trong khi do, két qua duoc
luc hoc in vivo cho thdy rang tdc @6 tang sinh khéi u & chudt nhit ding hop chat theo
sang ché 1a thip hon dang ké so véi Tepotinib (EMD1214063) & cling 1idu, con chimng
minh rang hop chit theo sang ché c6 hoat tinh rc ché u t6t hon. Hop chit theo sang ché
c6 thoi gian bén hily dai hon, thoi gian tic dung trén dich kéo dai, do bn dinh chuyén

héa cao hon va hoat tinh Grc ché wu viét hon.
M0 ta chi tiét sang ché
Céc dinh nghia

Tru khi ¢6 quy dinh khac, cac thudt ngit va cum tr sau duoc st dung trong ban mo
ta nay dugc du tinh c6 nghia nhu sau. Thuit ngit hodc cum tir cy thé khong dugc coi 12
khong gidi han hodc khong 10 rang trong truong hop thiéu dinh nghia cu thé, ma céan
duoc hidu theo nghia thong thuong. Khi tén thuong mai xuét hién trong ban mo ta nay,

n6 duge dung dé chi hang hoa tuong tmg hodc thanh phan hoat tinh cta no.

Thuét ngit "dugc dung" duoc sir dung trong ban md ta nay lién quan dén cac hop
chét, vat liéu, ché phém, va/hoic dang liéu, ma thich hop dé st dung tiép xuc vGi mo
ngudi va dong vat trong pham vi danh giay khoa t6t, ma khong gay doc, kich tmg, déap
tng di ing qud muc, hodc vin d& hodc bién ching khéc, twong xtng véi ty 18 loi

ich/nguy co hop 1y.

Thuat ngt "mudi duoc dung" chi mudi cta hop chét theo séng ché dugc didu ché
bang cach cho hop chét c6 phan tir thé cu thé theo sang ché phan g v6i axit hodc bazo
tuong ddi khong doc. Khi hop chét theo sang ché chira nhom chirc tuong dbi axit, mubi
cbng bazo cod thé duoc thu bang cach cho dang trung tinh cua hop chét tiép xtic v6i
luong du clia bazo trong dung dich tinh khiét hodc dung moi tro thich hop. Mudi cong
bazo dugc dung bao gém mubi cia natri, kali, canxi, amoni, amin hitu co hodc magie

hoic cac mudi twong ty. Khi hop chit theo sang ché chira nhom chirc tuong d6i bazo,
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mubi cong axit c6 thé dugc thu bang cach cho dang trung tinh clia hop chét tiép xtic voi
luong dd cua axit trong dung dich tinh khiét hodc dung moi tro thich hgp. Vi du vé& mudi
cong axit dugc dung bao gbm mudi axit v co, trong do axit v co bao gbm, vi dy, axit
clohydric, axit bromhydric, axit nitric, axit cacbonic, bicacbonat, axit phosphoric,
monohydro phosphat, dihydro phosphat, axit sulfuric, hydro sulfat, axit hydroiodic, axit
phosphoro, va dang tuong tu; va mudi axit hitu co, trong d6 axit hitu co bao gbm, vi du,
axit axetic, axit propionic, axit isobutyric, axit maleic, axit malonic, axit benzoic, axit
sucxinic, axit suberic, axit fumaric, axit lactic, axit mandelic, axit phtalic, axit
benzensulfonic, axit p-toluensulfonic, axit xitric, axit tartaric, va axit metansulfonic, va
dang tuong ty; va mubi clia axit amin (nhu arginin va dang tuong ty), va mudi clia axit
hitu co nhu axit glucuronic va dang twong tu (tham khao Berge et al., "Pharmaceutical
Salts". Journal of Pharmaceutical Science 66. 1-19 (1977)). Cac hop chét cu thé nhét
dinh theo sang ché chira c& nhom chiic bazo va nhém chirc axit va c6 thé dugc chuyén

héa thanh mudi cdng bazo hodc axit bat ky.

Tét hon 13, bang céch cho mudi nay tiép xic v6i bazo hodc axit theo cach thong
thuong, tiép theo tach hop chét gbc, nho d6 dang trung tinh ctia hop chét duoc tai sinh.
Su khéc nhau gitta dang gbc ctia hop chét va cac dang mudi ctia n6 nim & cac dic tinh

vat Iy cu thé, nhu do tan khac nhau trong dung méi phén cuyc.

"Mudi duoc dung" duge st dung trong ban mo ta nay thudce dAn xuét ctia hop chit
theo sang ché, trong do, hop chit gbc duge bién dbi bang cach tao mudi véi axit hodc
bazo. Vi du vé mudi dugc dung bao gdm nhung khong gi6i han & mudbi axit vo co hodc
axit hitu co cua géc bazo nhu amin, mubi kim loai kiém hoic mudi hitu co clia géc axit
nhu axit carboxylic, va dang tuong tu. Muébi duge dung bao gdbm mubi khong doc thong
thuong hodc mudi amoni bac bdn cia hop chét géc, nhu mubi dugc tao ra bgi axit v
co hodc axit hiru co khong doc. Mudi khong doc thong thudng bao gbém nhung khong
giéi han & mudi c6 ngudn gdc tlr axit vo co va axit hiru co, trong do axit vo co hodc axit
hitu co dugce chon tr nhom gbm axit 2-axetoxybenzoic, axit 2-hydroxyetansulfonic, axit
axetic, axit ascorbic, axit benzensulfonic, axit benzoic, bicacbonat, axit cacbonic, axit
xitric, axit edetic, axit etandsulfonic, axit etansulfonic, axit fumaric, glucoheptoza, axit

gluconic, axit glutamic, axit glycolic, axit bromhydric, axit clohydric, hydroiodua,
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hydroxyl, hydroxynaphtalen, axit isethionic, axit lactic, lactoza, axit dodexyl sulfonic,
axit maleic, axit malic, axit mandelic, axit metansulfonic, axit nitric, axit oxalic, axit
pamoic, axit pantothenic, axit phenylaxetic, axit phosphoric, axit polygalactanal, axit
propionic, axit salixylic, axit stearic, axit subaxetic, axit sucxinic, axit sulfamic, axit

sulfanilic, axit sulfuric, tanin, axit tartaric va axit p-toluensulfonic.

Mudi dugc dung theo sang ché c6 thé dugc didu ché tir hop chét gbc chira gbc axit
hodic bazo bang cac phuong phap hoéa hoc thong thuong. Néi chung, mudi nhu vy c6
thé duoc didu ché bang cach cho dang axit hodc bazo tu do ctia hop chét phan tng véi
ty luong axit hodc bazo thich hop trong nude hodc dung moi hitu co hodc hdn hop ctla
chung Néi chung, méi truong khong phai nude nhu ete, etyl axetat, etanol, isopropanol

hodc axetonitril dugc uu tién.

Ngoai dang mudi, hop chét theo sang ché con ton tai ¢ dang tién duogc chét. Tién
dugc chit cia hop chat dugc mo ta trong ban mo ta nay la hgp chét d& dang trai qua qua
trinh bién déi héa hoc trong didu kién sinh Iy dé dugc chuyén hoa thanh hop chat theo
sang ché. Ngoai ra, tidn dugc chét c6 thé dugc chuyén héa thanh hop chét theo sang ché

bang phurong phap hoa hoc hodc sinh hoa trong moi trudng in vivo.

Mot s hop chit theo sang ché co thé ton tai & dang khong solvat hodc dang solvat,
bao gdm dang hydrat. N6i chung, dang solvat 1a tuong duwong v6i dang khong solvat,

va cé hai dang ndy déu ndm trong pham vi cua séng ché.

Mot s& hop chét theo séng ché c6 thé c6 nguyén tir cacbon khong d6i xtng (tm
quang) hodc lién két d6i. Raxemat, chit dong phan khong d6i quang, chét ddng phan

hinh hoc va chét ddng phén riéng déu nam trong pham vi clia sang ché.

Trir khi ¢6 quy dinh khéc, lién két hinh ném va lién két dat nét (/ Y dugce dung
dé chi cAu hinh tuyét d6i ctia tam 1ap thé, ~ va " duogc dung dé chi cAu hinh twong
d6i ctia tam 1ap thé. Khi hop chit dugc md ta trong ban md ta nay chia lien két doi
olefin hodc tdm khong d6i xtng hink hoc khéc, cac chit ddng phan hinh hoc E va Z
dugc bao gdm trir khi ¢6 quy dinh khéc. Tuong tu, tAt ca cac dang tautome déu nim

trong pham vi cuia sang ché.
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Hop chét theo sang ché co thé ¢6 mit & dang chéat ddng phan 13p thé hodc hinh hoc
riéng. Sang ché bao ham tét ca cac hop chét nhu vay, bao gbdm chit déng phan cis va
trans, chét ddng phan dbi anh (-) va (+), chit ddng phan dbi anh (R) va (S), chét dong
phén khong dbi quang, chét ddng phan (D), chét ddng phan (L), va hdn hgp raxemic va
cac hdn hop khac, vi dy, hdn hop giau chit ddng phan ddi anh hodc chét dong phan
khong dbi quang, déu nam trong pham vi clia sng ché. Phan tr thé nhu alkyl ¢6 thé ¢6
nguyén ti cacbon khong dbi xtmg bd sung. T4t ca cac chét dong phan ndy va céc hdn

hop ciia ching nam trong pham vi cua sang che.

Chét ddng phan quang hoat (R) va (S), hodc chét ddng phan D va L ¢6 thé duoc diéu
ché bang cach st dung k¥ thuét tdng hop khong d6i xtig hoic céac chét phan tmg khong
d61 xtmg hoic cac k¥ thuat thong thuong khac. Néu cin thu mot loai chit ddng phan
dbi anh cta hop chit nhét dinh theo sang ché, thi chét ddng phan dbi anh mong mubn
tinh khiét c6 thé dugc thu bing cach tdng hop khong dbi xtng hoic tao din xuét bang
nhom phuy trg khong dbi xtmg tiép theo 14 tich hdn hop d6ng phan khong d6i quang thu
dugc va cit nhom phu trg. Theo cach khéc, khi phén tir chita nhom chirc bazo (nhu
amino) hoic nhém chirc axit (nhw carboxyl), hop chét phan {mg v6i axit hodc bazo
quang hoat thich hop d8 tao ra mudi cua chit dong phan khong d6i quang ma tiép theo
dugc tach ddng phan khong ddi quang bang phuong phép thong thuong da biét trong
[inh vue nay thu duoc chét ddng phan dbi anh tinh khiét. Ngoai ra, chat ddng phéan dbi
anh va chit ddng phan khong d6i quang thuong dugc tach bang phuong phép sic ky str
dung pha tinh khong dbi xtmg va tiy y két hop vé6i phuong phap dan xuét hoa hoc (vi

du, carbamat dugc tao ra tir amin).

Hop chét theo séng ché c6 thé chira ddng vi nguyén ti c6 ty 1& khong ty nhién tai
mot hodc nhiéu nguyén tu cAu thanh hop chét. Vi du, hop chét ¢6 thé dugce danh dau
phéng xa bang ddng vi phéng xa, nhu triti H), iot-125 (1251) hogc C-14 (**C). Tét ca
cac dang ddng vi khdc nhau ciia hop chit theo sang ché, bat ké c6 hoat tinh phong xa

hay khong, déu ndm trong pham vi cia sang ché.

Thuét ngit "chit mang dugc dung" chi tdc nhén hodc mdi trudng mang bét ky ¢6
kha nang phan phdi lugng hitu hiéu clia hoat chit theo sang ché, khong ngan can hoat
tinh sinh hoc cua hoat chit va khong gay ra tac dung phu doc hai cho vat cht hodc bénh
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nhén. Chét mang tiéu biéu bao gém nuée, diu, thue vét va khoang chét, chét nén kem,
chét nén thubc ria, chét nén thudc m& va dang twong tu. Chét nén bao gém chét tao
huyén phu, chét lam dic, chit ting cudng tinh thdm va dang twong tu. Viéc didu ché
ching 13 da biét r& d6i véi chuyén gia trong linh vuc my phim hoic linh vyc dugc pham
dung khu tra. Thong tin thém v& chit mang c6 thé dugc dé cap trong Remington: The
Science and Practice of Pharmacy, 21st Ed, Lippincott, Williams & Wilkins (2005),

phan boc 16 clia nd dugc dua vao trong ban mo ta nay theo cach vién dan.

Péi véi duoc phém hozic hoat chit dugc, thuat ngft "lugng hitu hi¢u" hodc "lugng
hitu hiéu diéu tri" chi lvgng khong doc nhung du dé dat dugc tac dung mong mudn cua
dugc phdm hodc hoat chét. D4i v6i dang lidu ding qua dudng miéng theo sang ché,
"lugng hitu hiéu" cua hoat chét trong duogc phém chi lugng cin dé dat duoc tac dung
mong mubn khi két hop véi hoat chit khac trong dugc pham. Lugng hitu hiéu khac
nhau gitta cac dbi trong va duge xéac dinh thy theo do tudi va tinh trang chung cua dbi
tuong nhin ciing nhu hoat chét cu thé. Luong hitu hiéu thich hop trong trudng hop cu
thé c6 thé duoc xac dinh bai ngudi c6 trinh d trung binh trong linh vue nay dua trén

thi nghiém thong thuong.

Thuét ngit "thanh phn hoat tinh", "chAt diéu tri", "hoat chét" hoc "chat hoat tinh"
chi hoa chét c6 thé didu tri hitu hiéu r6i loan, bénh hoic tinh trang bénh ly dich.

"Tuy " hodc "mot cach tiy y" c6 nghia la sy kién hodc tinh trang tiép theo c6 thé
xay ra ma khong nhét thiét, thuat ngft nay bao gbm truong hop su kién hodc tinh trang

x4y ra va trudng hop trong d6 su kién hodc tinh trang khong xay ra.

Thuat nglt "dugc thé" c6 nghia 1a mot hodc nhiéu hon mot nguyén tir hydro trén
nguyén tu cu thé dugc thé bing phan ti thé, bao gdm doteri va céc bién thé hydro, mién
a héa trj ctia nguyén tir cu thé 14 binh thuong va hop chat dwoc thé 12 6n dinh. Khi phan
tr thé 13 nhom keto (tre 12 =0), n6 c6 nghia hai nguyén tir hydro dugc thé. Céc vi tri
trén vong thom khong thé duoc thé bang nhom keto. Thuét ngit "tuy y duoc thé" co
nghia nguyén tr ¢ thé dugc thé bing phan ti thé hodc khong, trir khi c6 quy dinh khac,

loai va s6 lugng phan tir thé ¢ thé tiy y mién 1a c6 thé thuc hién duoc v& mit hoa hoc.
Khi bién bat ky (nhu R) xay ra nhidu hon mdt 1an trong cAu tao hodc cAu tric cla
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hop chét, dinh nghia vé bién mdi khi c6 mit 12 doc 1ap. Do do, vi du, néu mot nhom
duoc thé bang 0-2 R, nhém nay co6 thé tuy ¥ dugc thé bang dén hai R, trong d6 dinh
nghfa v& R mi khi c6 mit 1 doc 1ap. Hon nira, t hop clia phan t thé va/hoic bién thé

cta n6 chi duge phép khi td hop nay tao ra hgp chét 6n dinh.

Khi lién két ctia phdn tir thé ¢ thé lién két ngang v6i hai nguyén ti trén vong, phan
tir thé nhu vy c6 thé duge lién két voi nguyén tir bat ky trén vong. Khi khi phén tir thé
liét ké khong chi ra nguyén tir ma nho dé né duge gén v6i hop chét dugc bao gdbm trong
cong thirc hoa hoc chung ma khong néu g, phén tix thé nhu vay co thé duoc lién két boi
nguyeén bat ky cta nd. Sy két hop céc phén tir thé va/hoidc cac bién thé cia chiing chi

dugce phép khi sy két hop nhu vay c6 thé tao ra hop chét on dinh. Vi du, don vi cAu tric

(X e O
hodc cd nghia 1a n6 co thé dugc thé & vi tri bt ky trén

xyclohexyl hodc xyclohexadien.

Trir khi ¢6 quy dinh khac, thuat ngit "hetero" thé hién nguyén tir khac loai hodc
nhém nguyén tir khac loai (vi dy, nhém nguyén tir chira nguyén tir khac loai), bao gbdm
nguyén tir ngoai trir cacbon (C) va hydro (H) va nhoém nguyén tir chira nguyén tir khac
loai trén day, vi dy, bao gdm oxy (0), nito (N), luu huynh (S), silicon (Si), germani (Ge),
nhom (Al), bo (B), -O-, -S-, =0, =S, -C(=0)0-, -C(=0)-, -C(=S)-, -S(=0), -S(=0)2-, va
nhém gdm -C(=0)N(H)-, -N(H)-, -C(=NH)-, -S(=0)2N(H)- va -S(=0)N(H)-, mdi phan
t&r nay 1a tiy y dugc thé.

Tru khi ¢6 quy dinh khac, thuat ngir "heterohydrocarbyl" hoic dang cu thé ctia n6
(nhu heteroalkyl, heteroalkenyl, heteroalkynyl, va heteroaryl, v.v.), chinh né hodc duédi
dang mot phén cua phﬁn tir thé khac, chi nhom hydrocacbon mach théng, mach nhanh
hodc mach vong 6n dinh hodc hodc td hop bét ky cta chiing, c6 s6 lugng nguyén tu
cacbon cu thé va it nhat mot nguyén tir khac loai. Theo mot sb phuong an, thuét ngitt
"heteroalkyl" chinh n6 hodc két hop voi thuat ngit khac chi gbc hydrocacbon mach
thang, mach nhanh bn dinh hodc t6 hop clia chung co sb lugng nguyén tir cacbon cu thé
va it nhat mot nguyén ti khac loai. Theo phuong an cu thé, nguyén tu khac loai dugc
chon tir B, O, N va S, trong d6 cac nguyén tir nito va luu huynh 14 tiy y duge oxy hoa
va nguyén ti nito 1a tuy y duge thé bac bbn. Nguyén tt khéc loai hodc nhom nguyén t
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khac loai c6 thé ndm & vi tri bén trong bét ky ctia heterohydrocarbyl, bao gbm vi tri tai
d6 hydrocarbyl gin voi phan con lai cta phan tir. Song cic thuat ngi "alkoxy",
"alkylamino" va "alkylthio" (hodc thioalkyl) dugc sir dung theo nghia thong thudong va
chinhom alkyl néi véi phén con lai cua phén tir 1an lugt nhd nguyén ti oxy, amino hodc
nguyén tt luu huynh. Céc vi du bao g6m, nhung khong giéi han &, -CH2-CH2-O-CH3,
_CHy-CH,-NH-CHjs, -CH,-CH,-N(CH3)-CH3, -CHz-S-CHa-CH3, -CH2-CHa, -S(O)-
CHs, -CH»-CH)-S(0)2-CHs, -CH=CH-O-CH;, -CH-CH=N-OCH; va —CH=CH-
N(CH3)-CHs. Dén hai nguyén it khac loai lién ké ¢6 thé c6 mt, nhu, -CH2-NH-OCHs.

Trix khi ¢6 quy dinh khéc, thuét ngit "alkyl" chi nhom hydrocacbon no mach thang
hoic mach nhanh, c6 thé duge thé mot 14n (vi du, -CH2F) hogc dugc the nhiéu 1an (vi
dy, -CF3), co thé ¢6 hoa tri mot (vi du, metyl), hoa tri hai (vi dy, metylen) hodc da tri
(vi dy, metenyl). Vi du vé alkyl bao gdbm metyl (Me), etyl (Et), propyl (nhu n-propyl va
isopropyl), butyl (nhu n-butyl, isobutyl, s-butyl, t-butyl), pentyl (nhu n-pentyl, isopentyl,

neopentyl) va dang tuwong tu.

Trir khi c¢6 quy dinh khéc, xycloalkyl bao gdm hydrocarbyl mot vong hodc nhiéu
vong 6n dinh bét ky, va nguyén tir cacbon bét ky 14 no, ¢6 thé dugc thé mot 1an hoic
nhiéu lan, va c6 thé ¢6 hoa tri mot, hoa tri hai hogc da tri. Vidu vé xycloalkyl bao gE”)m,
nhung khong gi6i han 0O, xyclopropyl, norbornanyl, [2.2.2]bixyclooctan,
[4.4.0]bixyclodecanyl va dang tuong tu.

Trur khi ¢6 quy dinh khac, thuat ngit "halo" hogc "halogen” chinh n6 hoac dudi dang
mot phén cua phﬁn ttr thé khac chi nguyén t flo, clo, brom hodc iot. Hon thé nita, thuét
ngit "haloalkyl" c6 nghia 1a bao gbdm monohaloalkyl va polyhaloalkyl. Vi du, thuat ngte
"halo(C1-C4)alkyl" c6 nghia la bao gdm, nhung khong gidi han o, triflometyl, 2,2,2-
trifloetyl, 4-clobutyl, 3-bromopropyl va dang tuong tu. Vi du v& haloalkyl bao gbm,
nhung khéng gi6i han & triflometyl, triclometyl, pentafloetyl va pentacloetyl.

Hop chét theo sang ché co thé duge didu ché bang nhiéu phuong phap tong hop da
biét ro dbi voi ngudi co trinh d§ trung binh trong linh vuc nay, bao gdm phuong 4n liét
ké sau, phuong 4n duoc tao ra bang phuong an liét ké sau két hop vé6i cac phuong phap

tdng hop hoa hoc khac va phuong phap thay thé twong duong da biét rd ddi v6i nguoi
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¢6 trinh dd trung binh trong linh vuc nay. Phuong 4n vu tién bao gbm, nhung khong

gi¢i han ¢ phuong 4n theo sang ché.

Tét ca cac dung mdi dugce s dung trong sang ché 1a c6 ban trén thi truong. Sang
ché str dung cac chir viét tit sau: aq chi nuéc; HATU chi O-(7-azabenzotriazol-1-yl)-
N,N,N'N'-tetrametyluroni hexaflophosphat; EDC chi N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit hydroclorua; m-CPBA chi 3-cloperoxyaxit benzoic; eq chi duwong luong;
CDI chi carbonyl diimidazol; DCM chi diclometan; PE chi ete diu héa; DIAD chi
diisopropyl azodicarboxylat; DMF chi N,N-dimetylformamit; DMSO chi dimetyl
sulfoxit; EtOAc chi etyl axetat; EtOH chi etanol; MeOH chi metanol; CBz chi
benzyloxycarbonyl, 12 nhém bao vé amino; BOC chi tert-butylcarbonyl, 12 nhém béo
vé amino; HOAc chi axit axetic; NaCNBH3 chi natri xyanobohydrua; rt chi nhiét do
trong phong; O/N chi qua dém; THF chi tetrahydrofuran; Boc,O chi di-tert-
butyldicacbonat; TFA chi axit trifloaxetic; DIPEA chi diisopropyletylamin; SOCl, chi
thionyl clorua; CS» chi cacbon disulfua; TsOH chi axit p-toluensulfonic; NFSI chi N-
flo-N-(benzensulfonyl) benzensulfonamit; NCS chi N-closucxinimit; n-BusNF chi
tetrabutylamoni florua; iPrOH chi 2-propanol; mp chi diém noéng chay; LDA chi lithi

diisopropylamit.

Cac hop chat dugc dit tén mot cach thi cong hodc béng phén mém ChemDraw®,

cac hop chét c6 ban trén thi truong st dung tén thu muc cua nha cung cép.
MG ta chi tiét cAc phwong 4n wu tién

Cé4c phuong 4n sau minh hoa thém sang ché, song sang ché khong bi gidi han & do.
Trong khi sang ché dugc md ta chi tiét va tham chiéu dén cac phuong an cu the cua no,
ngudi ¢6 trinh do trung binh trong linh vye nay s&€ hiéu rang céac thay doi va cai bién co

thé duogc thuc hién ma khong vuot ra khéi tinh than va pham vi cla sang ché.

Phwong an 1 (1-1va 1-2)

F
NGO
N N~ O/\O
N{
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1G-1/1G2 Phuong an 1 (1-1/1 2)

Budc A:

Dung dich chtra hgp chét trung gian 7C (phuong phap tong hop xem phuong an 7)
(20,4 g, 50,88 mmol) va mangan dioxit (44,23 g, 508,7 mmol) trong DCM (300 mL)
duoc khudy & nhiét do trong phong trong 16 gio. Sau khi phan tng két thiic, hon hop
duoc loc va ¢6 thu duge hop chét trung gian 1A (18,4 g) dugc sir dung tryc tiép cho
buéc tiép theo. LCMS (ESI) m/z: 398(M+1).

Budce B:

Metylmagie bromua (3 M, 38,58 mL) duoc bd sung vao dung dich chtra hop chét
trung gian 1A (23,0 g, 57,87 mmol) trong THF (200 mL) & 0°C. Dung dich dugc khudy
& nhiét d trong phong trong 1 gio. Sau phan ung két thic, hon hop dugc dap tit bang
dung dich natri clorua bdo hoa (300 mL), dugc chiét biang etyl axetat (200 mL*2), dugc
sdy kho trén natri sulfat khan, dugc loc va c6 thu dugc hop chét trung gian 1B (22,76 g,
hidu suat 95,11%). LCMS (ESI) m/z: 414(M+1). HNMR (400MHz, CLOROFOM-d) &
=8,46 (s, H), 8,38-8,33 (m,1H), 8,26 (td, J=1,9,6,9 Hz, 1H), 7,53 - 7,44 (m, 2H), 5,02
(q, J=6,4 Hz, 1H), 4,31 - 4,12 (m, 2H), 3,95 (d, J=6,4 Hz, 2H), 2,78 (br t, J=12,1 Hz,
2H), 2,13 (br s, 1H), 2,08 - 1,96 (m, 1H), 1,86 (br d, J=12,9 Hz, 2H), 1,58 (d, J=6,5 Hz,
3H), 1,49 (s, 9H), 1,39 - 1,29 (m, 2H).
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Budce C:

Diisopropyletylamin (21,34 g, 165,12 mmol) va metansulfonyl clorua (9,12 g,
79,62 mmol) duge bd sung vao dung dich chira hop chét trung gian 1B (22,7 g, 55,04
mmol) trong DCM (300 mL) & 0°C. Dung dich phan tng dugce khudy & nhiét do trong
phong trong 1 gid. Sau khi phan Gng két thuc nhu duoc theo ddi bang TLC, hdn hop
duoc rira bing dung dich amoni clorua bdo hoa (200 mL) hai 13n, duoc sy kho trén
natri sulfat khan, duoc loc va cd thu dugc hop chét trung gian 1C (30 g, san pham tho)

duoc st dung truc tiép cho bude tiép theo.
Budc D:

Kali cacbonat (10,68 g, 77,30 mmol), kali iodua (641,58 mg, 3,86 mmol) va 5-
bromo-3-flo-1H-pyridin-2-on (11,13 g, 57,97 mmol) dugc bd sung vao dung dich chira
hop chét trung gian 1C (19 g, 3,86 mmol) trong DMF (100 mL) & nhiét d0 trong phong.
Dung dich phan tng dugc khudy & 90°C trong 3 gid. Sau phan ng két thic, etyl axetat
(300 mL) duoc bd sung vao dung dich va dung dich thu duge dugc rira bang nudc mudi
(300mL) ba 1an. Pha hitu co dugc siy kho trén natri sulfat khan, duoc loc va ¢ thu
duoc hgp chit trung gian 1D (5,8 g hidu suit 25,54%). HNMR (400MHz,
CLOROFOM-d) § = 8,47 (s, 2H), 8,41 - 8,32 (m, 2H), 7,55 - 7,47 (m, 1H), 7,39 (d,
1=7,7 Hz, 1H), 7,15 (dd, J=2,4, 8,4 Hz, 1H), 7,11 - 7,07 (m, 1H), 6,52 (g, J=7,0 Hz, 1H),
431 -4,12 (m, 2H), 4,01 - 3,93 (m, 2H), 2,87 - 2,72 (m, 2H), 2,09 - 1,98 (m, 1H), 1,89
- 1,80 (m, 5H), 1,49 (s, 9H), 1,39 - 1,30 (m, 2H).

Buoc E:

Trong moi trudong khi nito, hop chét trung gian 1D (2,0 g, 3,4 mmol), 4,4,5,5-
tetrametyl-2-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)-1 ,3,2-dioxaborolan (1,04 g,
4,09 mmol), axetat kali (668,21 mg, 6,81 mmol) va Pd(dppf)Cl> (498,20 mg, 680,87
umol) dugc hoa tan trong dioxan (30 mL) 6 nhiét d6 trong phong. Dung dich phén Gng
dugce khudy & 90°C trong 2 gio. Sau phan ng két thuc, dung dich (30 mL) chira hop

chét trung gian 1E trong dioxan dugc thu va dugc st dung truc tiép cho budc tiép theo.

Bude F (1F-1, 1F-2):
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Trong mbi trudng khi nito, dung dich (30 mL) chira hop chét trung gian 1E (1,92 g,
3,03 mmol) trong dioxan, natri cacbonat (642,30 mg, 6,06 mmol), 2-bromo-5-
xyanopyridin (665,42 mg, 3,64 mmol) va Pd(dppHCl» (443,43 mg, 606,0 pmol) dugce
hoa tan trong dioxan (40 mL) va nudce (6 mL) & nhiét dd trong phong. Phan tmg dugc
khudy & 90°C trong 3 gio. Sau phan tng két thic, hdn hop duge loc va nude (100 mL)
duge bd sung vao phan loc va dugc chiét bang etyl axetat (60 mL*3). Pha hitu co' dugc
séy kho trén natri sulfat khan va tiép theo dugc loc va cd. San phérn tho duoc tinh ché
bing tAm didu ché, va hop chit trung gian 1F-1 (52,819, 490 mg, hiéu suit 26,04%) va
hop chét trung gian 1F-2 (53,933, 480 mg, hiéu suét 25,95%) dugc tach bang SFC (loai
cdt: AS (250 mm*30 mm,10 um); pha dong: [B: 0,1% NH3;H.O EtOH]; B%: 55%-55%,

10 phut; 200 minmin).
LCMS (ESI) m/z: 611 (M+1).

HNMR  (hop chét trung gian 1F-1) (400MHz, METANOL-d4) § =8,73 (dd, 1=0,9,

5.0 Hz, 1H), 8,55 (s, 2H), 8,39 (s, 1H), 8,34 - 8,26 (m, 2H), 8,17 - 8,08 (m, 2H), 7.58 -
7.49 (m, 3H), 6,50 (q, J=7,2 Hz, 1H), 4,15 (br d, J=13,3 Hz, 2H), 4,06 (d, J=6,3 Hz, 2H),
2,84 (br s, 2H), 2,14 - 2,01 (m, 1H), 1,97 (d, J=7.3 Hz, 3H), 1,87 (br d, I=11,9 Hz, 2H),
1,48 (s, 9H), 1,35 - 1,28 (m, 2H).

HNMR (hop chét trung gian 1F-2) (400MHz, METANOL-d4) § = 8,73 (dd, J=0,8,
5.0 Hz, 1H), 8,55 (s, 2H), 8,39 (s, 1H), 8,34 - 8,26 (m, 2H), 8,16 - 8,09 (m, 2H), 7.61 -
7,49 (m, 3H), 6,50 (q, J=7,2 Hz, 1H), 4,15 (br d, ]=13,2 Hz, 2H), 4,06 (d, J=6,3 Hz, 2H),
2.84 (br s, 2H), 2,12 - 2,01 (m, 1H), 1,99 - 1,95 (m, 3H), 1,87 (br d, 1=10,9 Hz, 2H),
1,48 (s, 9H), 1,35 - 1,29 (m, 2H).

Bude G (1G-1, 1G-2)

Axit trifloaxetic (3 mL) dugc bd sung vao dung dich chtra hgp chét trung gian 1F-
1 (490 mg, 786,01 pmol) trong DCM (10 mL) & 0°C. Dung dich phan ing duoc khudy
& nhiét do trong phong trong 1 gid. Sau phan ung két thac, hdn hop duge 1am bay hoi
dén khb thu dugc hop chét trung gian 1G-1 (502 mg, san pham thd) duoc sir dung truc
tiép cho budc tiép theo. Hop chét trung gian 1G-2 (491 mg, san pham tho) duoc thu
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bang phuong phap gidng nhu hgp chét trung gian 1G-1.
Budc H:

Formalin (326,27 mg, 4,02 mmol, do tinh khiét 37%) va natri triaxetoxybohydrua
(511,03 mg, 2,41 mmol) dugc bd sung vao dung dich chira hop chét trung gian 1G-1
(502,00 mg, 803,74 mmol) trong DCM (10 mL) & 0°C. Dung dich phan Gng dugc khudy
& nhiét d6 trong phong trong 2 gid. Sau phan ung két thiic, hon hop duoc dap t4t bang
nude (50 mL) va DCM (30 mL*2). Pha hitu co dugc sdy kho trén natri sulfat khan,
duoc loc va cd. San phém tho thu duoc dugc tinh ché béng HPLC diéu ché thu dugc
phuong 4n 1-1 (150 mg, hiéu suat 35,41%).

Phuong 4an 1-2 (100,6 mg, hi¢u suit 23,91%) dugc thu bang phwong phép gidng
nhu phuong én 1-1, bat dAu tir hop chat trung gian 1G-2.

Phuong an 1-1:
LCMS (ESI) m/z: 525 (M+1).

HNMR (400MHz, METANOL-d4) 5 = 8,73 (d, J=4,9 Hz, 1H), 8,56 (s, 2H), 8,49
(s, 1H), 8,39 (s, 1H), 8,34 - 8,26 (m, 2H), 8,18 - 8,09 (m, 2H), 7,61 - 7,49 (m, 3H), 6,50
(q, J=7.2 Hz, 1H), 4,13 (d, J=5,8 Hz, 2H), 3,53 (br d, J=12,4 Hz, 2H), 3,03 (br t, J=12,4
Hz, 2H), 2,87 (s, 3H), 2,27 - 2,08 (m, 3H), 1,97 (d, ]=7,2 Hz, 3H), 1,81 - 1,63 (m, 2H).

Phuong an 1-2:

LCMS (ESI) m/z: 525 (M+1).

FINMR (400MHz, METANOL-d4) 5 = 8,72 (dd, J=0,8, 5,0 Hz, 1H), 8,61 - 8,46 (m,
3H), 8,38 (s, 1H), 8,33 - 8,25 (m, 2H), 8,16 - 8,08 (m, 2H), 7,58 - 7,47 (m, 3H), 6,49 (9,
J=7.1 Hz, 1H), 4,12 (d, J=5,9 Hz, 2H), 3,50 (br d, ]=12,2 Hz, 2H), 3,05 - 2,93 (m, 2H),
2.83 (s, 3H), 2,22 - 2,06 (m, 3H), 1,96 (d, J=7,2 Hz, 3H), 1,80 - 1,62 (m, 2H).

Phwong an 2 (2-1va2-2)
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2B-1/2B-2 Phuong an (2-1/2-2)

Budc A:

Trong mdi truong khi nito, hop chét trung gian 1D (1,0 g*2, 1,70 mmol), 3-metyl-
5-(4,4,5,5-tetrametyl-1,3,2-dioxab0r01an—2-yl)isothiazol (1,15 g, 5,10 mmol), kali
phosphat (1M, 3,4mL)val, 1-(tert-butylphosphino)feroxen paladi diclorua (11 0,80 mg,
170,00 pmol) duge hoa tan trong THF (10 mL) ¢ nhiét do trong phong. Dung dich phan
ung dugc khudy & 70°C trong 16 gio. Dung dich phan tng tiép theo dugc loc va nudc
(50 mL) duogc bd sung vao. Hon hop duoc chiét bang etyl axetat (30 mL*3). Pha hiru
co tiép theo dugc sy kho trén natri sulfat khan, dugc loc va cd. San phérn tho tiép theo
duoc tinh ché bang HPLC didu ché. Hop chét trung gian 2A-1 (52,529, 560 mg, hi¢u
suét 24,28%) va hop chat trung gian 2A-2 (t=3,494, 500 mg, higu suit 27,19%) dugc
tach bang SFC ( loai cot: AS (250 mm*30 mm,10 um); pha dong: [B: 0,1% NH3H20

EtOH]; B%: 35%-35%, 7,2 phut; 200 minmin).
LCMS (ESI) m/z: 605 (M+1)

HNMR  (hop chét trung gian 2A-1) (400MHz, METANOL-d4) § = 8,61 - 8,50

(m, 2H), 8,41 - 8,26 (m, 2H), 7,76 (d, J=2,1 Hz, 1H), 7,70 (dd, J=2,1, 10,0 Hz, 1H),
7,57 - 7,50 (m, 2H), 7,29 (s, 1H), 6,45 (q, J=7,1 Hz, 1H), 4,16 (br d, I=13.3 Hz, 2H),
4,07 (d, 7=6,1 Hz, 2H), 2,85 (br s, 2H), 2,45 (s, 3H), 2,08 (br s, 1H), 1,96 - 1,84 (m, SH),
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1,48 (s, 9H), 1,37 - 1,29 (m, 2H).

HNMR  Chop chét trung gian 2A-2)  (400MHz, METANOL-d4) § = 8,59 - 8,53
(m, 2H), 8,41 - 8,27 (m, 2H), 7,76 (s, 1H), 7,73 - 7,66 (m, 1H), 7,58 - 7,49 (m, 2H),
7.8 (d, 1=2,8 Hz, 1H), 6,45 (q, J=6,9 Hz, 1H), 4,16 (br d, I=13,6 Hz, 2H), 4,06 (dd,
1=3.9, 6,1 Hz, 2H), 2,94 - 2,78 (m, 2H), 2,44 (d, J=2,1 Hz, 3H), 2,07 (td, J=3,7, 9,6 Hz,
1H), 1,96 - 1,84 (m, 5H), 1,48 (s, 9H), 1,36 - 1,27 (m, 2H).

Buéc B: hop chit trung gian 2B-1 va hop chét trung gian 2B-2 duoc didu ché bang
phuong phap didu ché hop chit trung gian 1G-1.

Buée C: phuong an 2-1 va 2-2 dugc didu ché bang phuong phap diéu ché theo phuong

an 1.
Phuong an 2-1:
LCMS (ESI) m/z: 520 (M+1).

HINMR (400MHz, METANOL-d4) & = 8,73 (s, 2H), 8,35 (s, 1H), 8,29 (d, ]=7.2 Hz,
1H), 7,86 - 7,81 (m, 1H), 7,72 (dd, J=2,3, 10,0 Hz, 1H), 7,64 - 7,58 (m, 2H), 7,36 (s,
1H), 6,45 (q, J=7,1 Hz, 1H), 4,21 (d, J=5,9 Hz, 2H), 3,63 (br d, J=12,4 Hz, 2H), 3,15
(br t, J=11,9 Hz, 2H), 2,92 (s, 3H), 2,47 (s, 3H), 2,33 - 2,06 (m, 3H), 1,99 (d, I=7.2 Hz,
3H), 1,86 - 1,73 (m, 2H).

Phuong 4n 2-2:

LCMS (ESI) m/z: 520 (M+1).

FINMR (400MHz, METANOL-d4) & = 8,75 (s, 2H), 8,37 (s, 1H), 8,28 (d, I=7.2 Hz,
1H), 7,88 - 7,81 (m, 1H), 7,70 (dd, J=2,3, 10,0 Hz, 1H), 7,65 - 7,56 (m, 2H), 7,34 (s,
1H), 6,42 (q, J=7,1 Hz, 1H), 4,20 (d, J=5,9 Hz, 2H), 3,62 (br d, J=12,4 Hz, 2H), 3,12
(br t, J=11,9 Hz, 2H), 2,91 (s, 3H), 2,45 (s, 3H), 2,33 - 2,08 (m, 3H), 1,96 (d, J=7.2 Hz,
3H), 1,87 - 1,70 (m, 2H).

Phwong 4n 3
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Budc A:

Hop chét trung gian 3D duoc diéu ché bing phuwong phap didu ché hop chét trung
gian 1D.

Budc B:

Hop chét trung gian 3E duoc didu ché bang phuwong phép didu ché hop chat trung
gian 1F. Hop chét trung gian 3E-1 (t=2,805, 33 mg, hiéu suit 33,0%) va hop chét trung
gian 3E-2 (t=3,255, 33 mg, hidu sudt 33%) dugc tach bang SFC (loai cot: AS (250
mm*30 mm, 10 um); pha dong: [B: 0,1% NH3H20 EtOH]; B%: 40%-40%, 5 phut; 80
minmin). LCMS (ESI) m/z: 588 (M+1).

Budce C:

Hop chét trung gian 3F-1 (580 mg, san pham thd) va 3F-2 (520 mg, sén pham thd)
dwoc didu ché bing phuong phap diéu ché hop chét trung gian 1G.

Budce D:
Phuong an 3-1 va 3-2 dugc didu ché bang phuong phap didu ché theo phuwong 4n 1.

-2



37840

Phuong an 3-1:

LCMS (ESI) m/z: 502 (M+1).

HNMR (400MHz, METANOL-d4) & = 8,62 - 8,49 (m, 3H), 8,36 (s, 1H), 8,31 (br
d, 1=6.8 Hz, 1H), 7,91 (s, 1H), 7,77 (br d, ]=9,4 Hz, 1H), 7,57 - 7,49 (m, 2H), 7,26 (s,
1H), 6,71 (d, J=9,4 Hz, 1H), 6,42 (g, J=6,6 Hz, 1H), 4,13 (br d, J=5,1 Hz, 2H), 3,50 (br
d, J=11,9 Hz, 2H), 2,97 (br t, =12,2 Hz, 2H), 2,83 (s, 3H), 2,44 (s, 3H), 2,24 - 2,06 (m,
3H), 1,91 (br d, J=7,1 Hz, 3H), 1,80 - 1,61 (m, 2H).

Phuong an 3-2:

LCMS (ESI) m/z: 502 (M+1).

FINMR (400MHz, METANOL-d4) 8 = 8,56 (s, 2H), 8,49 (br s, 1H), 8,36 (s, 1H),
8.30 (br d, J=6,7 Hz, 1H), 7,91 (d, J=2,4 Hz, 1H), 7,77 (dd, J=2.4, 9.4 Hz, 1H), 7,56 -
7.49 (m, 2H), 7,26 (s, 1H), 6,70 (d, 7=9,4 Hz, 1H), 6,41 (q, J=7,1 Hz, 1H), 4,13 (d, I=5,7
Hz, 2H), 3,54 (br d, 1=12,3 Hz, 2H), 3,05 (br t, ]=11,9 Hz, 2H), 2,87 (s, 3H), 2,44 (s,
3H), 2,21 - 2,08 (m, 3H), 1,91 (d, J=7,1 Hz, 3H), 1,79 - 1,67 (m, 2H).

Phwong an 4
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Bud6c A:

Hop chét trung gian 4A dugc didu ché bang phuong phép diéu ché hop chét trung
gian 1D.

Budc B:

Hop chét trung gian 4B duoc didu ché bang phwong phap didu ché hop chét trung
gian 1E.

Budce C:

Hop chét trung gian 4C dugc didu ché bang phuwong phap didu ché hop chét trung
gian 1F.

Budc D:

Hop chét trung gian 4D duoc didu ché bang phuwong phép diéu ché hop chat trung
gian 1G.

Budc E:

Phuong an 4 dugc didu ché bang phuwong phép didu ché phuong 4n 1. LCMS (ESI)
m/z: 510 (M+1). HNMR (400MHz, METANOL-d4) & = 8,59 - 8,47 (m, 3H), 8,37 (s,
1H), 8,32 - 8,24 (m, 1H), 8,17 (d, J=2,5 Hz, 1H), 7,95 (dd, J=2.0, 7,3 Hz, 1H), 7,85 -
7,73 (m, 2H), 7,51 - 7,46 (m, 2H), 7,41 (dd, ]=8,6, 10,5 Hz, 1H), 6,70 (d,J=9,5 Hz, 1H),
5,37 (s, 2H), 4,12 (d, J=5.8 Hz, 2H), 3,52 (br d, J=12,8 Hz, 2H), 3,08 - 2,96 (m, 2H),
2,85 (s, 3H), 2,26 - 2,09 (m, 3H), 1,79 - 1,63 (m, 2H).

Phwong an 5
F
Juessl
SEZAN N Ny
. baae
N\

-24-



7D 5A

5B 5C

Phuongan3

Budc A:

Hop chét trung gian 5A duoc didu ché bang phuong phap didu ché hop chét trung
gian 1D.

Budce B:

Hop chét trung gian 5B dugc didu ché bang phwong phap diéu ché hop chét trung
gian 1F.

Budce C:

Hop chét trung gian 5C dugc didu ché bang phwong phap didu ché hop chét trung
gian 1G.

Budce D:

Phuong én 5 dugc didu ché bang phuong phap didu ché Phuong an 1. LCMS (ESI)
m/z: 506 (M+1). HNMR (400MHz, METANOL-d4) & = 8,58 - 8,49 (m, 3H), 8,37 - 8,26
(m, 2H), 8,16 (dd, J=1,3, 2,1 Hz, 1H), 7,74 (dd, J=2,2, 10,2 Hz, 1H), 7,50 (d, J=5,3 Hz,
2H), 7,34 (s, 1H), 5,40 (s, 2H), 4,12 (d, J=5,8 Hz, 2H), 3,51 (br d, J=12,4 Hz, 2H), 3,06
- 2,94 (m, 2H), 2,84 (s, 3H), 2,47 (s, 3H), 2,23 - 2,07 (m, 3H), 1,80 - 1,62 (m, 2H).

Phwong 4an 6
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Budc A:

Hop chét trung gian 6A dugc didu ché bang phuong phap diu ché hop chét trung
gian 1E.

Budc B:

Hop chét trung gian 6B duoc didu ché bang phuong phap didu ché hop chét trung
gian 1F.

Budce C:

Hop chit trung gian 6C dugc didu ché bang phuwong phap didu ché hop chét trung
gian 1G.

Budce D:

Phuong 4n 6 duge didu ché bing phuong phép diéu ché Phuong én 1. LCMS (ESI)
m/z: 493 (M+1). HNMR (400MHz, METANOL-d4) § = 8,75 (d, J=5,0 Hz, 1H), 8,69
(d, 1=2,4 Hz, 1H), 8,58 - 8,43 (m, 3H), 8,34 (s, 1H), 8,30 - 8,22 (m, 2H), 8,13 (s, 1H),
7.55 (dd, J=1,1, 5,0 Hz, 1H), 7,51 - 7,44 (m, 2H), 6,71 (d, J=9,5 Hz, 1H), 5,39 (s, 2H),
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4,10 (d, J=5,9 Hz, 2H), 3,54 (br d, J=12,0 Hz, 2H), 3,04 (br t, ]=12,0 Hz, 2H), 2,87 (s,
3H), 2,23 - 2,07 (m, 3H), 1,79 - 1,65 (m, 2H).
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Phuong 4n 7 /\O“\
Budc A:

Trong méi trudng khi nito, metan disulfonyl clorua (45,15 g, 394,15 mmol) dugc
bd sung bang cach nhé giot vao dung dich chira tert-butyl-4-(hydroxymetyl)piperidin-
1-carbomat (68,00 g, 315,85 mmol) va diisopropyletylamin (81,64 g, 631,71 mmol)
trong diclometan (800 mL) trong khi khudy. Sau khi bd sung bang cach nhé giot két
thuc, dung dich phan tng dugc khudy & 25°C trong 2 gio. Sic ky 16p méng dugc su
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dung dé dam bao phéan Gng két thic. Dung dich phan tng dugc rira bang dung dich
amoni clorua bdo hoa (500 mL*2) va nudc mudi (300 mL *2) va dugc sdy kho trén
natri sulfat khan, duoc loc va c6 thu dugc hop chét trung gian 7A (chét 16ng dang dau
mau do, 95,00 g, hiéu suét 100%) dugc st dung tryc tiép cho budc tiép theo ma khong

cAn tinh ché thém.
Buéc B

Trong mdi trudng khi nito, kali cacbonat (74,12 g, 536,28 mmol) duge bd sung vao
dung dich chira hgp chét trung gian 7A (94,40 g, 321,77 mmol) va 2-clopyrimidin-5-ol
(35,00 g, 268,14 mmol) trong DMF (1,00 L). Dung dich phén tng duoc dé & 80°C trong
16 gio, va sic ky 16p moéng duge sit dung dé phat hién sy két thic phan ung. Tiép theo
dung dich phéan tng dugc lam ngudi dén nhiét do trong phong va dugc cd, tiép theo
nude (500 mL) duoc bd sung vao phan cin va dugc chiét bing etyl axetat (300 mL*3).
Pha hitu co dugc rira bang nuéce mudi (400 mL*2) va dugc sdy kho trén natri sulfat
khan, tiép theo dugc loc va co. Tiép theo cdn dugc tinh ché béng sdc ky cot thu dugc
hop chét trung gian 7B (chit rdn mau vang nhat, 84,00 g, hiéu suit 95,05%). LCMS
(ESI) m/z: 327,7 (M+1). IHNMR (400 MHz, DMSO-d6) 6 ppm 1,08 - 1,25 (m, 2 H)
1,40 (s, 9 H) 1,69 - 1,78 (m, 2 H) 1,88 - 2,03 (m, 1 H) 2,58 - 2,88 (m, 2 H) 3,89 - 4,05
(m, 4 H) 8,50 - 8,57 (m, 2 H)

Budce C:

Trong mbi trudng khi nito, dung dich da tron chira hop chét trung gian 7B (84,00
g, 254,85 mmol), axit [3-(hydroxymetyl)phenyl]boronic (42,60 g, 280,34 mmol),
Pd(PPhs)2Cl> (17,89 g, 25,49 mmol) va kali cacbonat (70,45 g, 509,71 mmol) trong 1.4-
dioxan (1,00 L) va nuée (200,00 mL) dugc khudy & 80°C trong 16 gio. Tiép theo dung
dich phan tng dugc 1am ngudi dén nhiét do trong phong tiép theo duoc loc, tiép theo la
chiét bang diclometan (500 mL*3), tiép theo céc 16p hitu co duge két hop vé6i nhau,
dugc rira bang nuéc mubi (500 mL *2) va dugc sdy kho trén natri sulfat khan, tiép theo
duoc loc va cd. Phan cin dugc tai két tinh bang metanol thu dugc hop chét trung gian
7C (cht rin mau tring, 77,60 g, hiéu sudt 76,22%). LCMS (ESI) m/z: 400,1 (M+1).
1HNMR (400 MHz, DMSO-d6) § ppm 1,14 - 1,31 (m, 2 H) 1,45 (s, 9H) 1,75 - 1,87
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(m, 2 H) 1,95 - 2,10 (m, 1 H) 2,66 - 2,93 (m, 2 H) 3,94 - 4,22 (m, 4 H) 4,63 (d, J=5,62
Hz, 2 H) 5,34 (t, J=5,81 Hz, 1 H) 7,41 - 7,54 (m, 2 H) 8,21 (d, ]=7.46 Hz, 1 H) 8,35 (s,
1 H) 8,68 (s, 2 H)

Buéce D:

Trong mdi trudng khi nito, metan disulfonyl clorua (3,44 g, 30,04 mmol) dugc bd
sung bang cach nhé giot vao dung dich chira hop chét trung gian 7C (10,00 g, 25,03
mmol) va diisopropyletylamin (6,47 g, 50,06 mmol) trong diclometan (100,00 mL)
trong khi khudy. Sau khi bd sung két thac, dung dich phéan Gng dugc khudy & 25°C trong
2 gid. Sic ky 16p mong dugce sir dung dé phat hién su két thiic phan ing. Dung dich
phan ung dugc rua bang dung dich amoni clorua bdo hoa (500 mL*2) va nudc mudi
(300 mL*2), dugc séy kho trén natri clorua khan, duogc loc va c¢b thu duge hop chét
trung gian 7D (chét rdn mau xam, 14,00 g, hiéu suét 100%) dugc st dung truc tiép cho

budc tiép theo ma khong cin tinh ché thém. LCMS (ESI) m/z: 478,1 (M+1).
Buéc E:

Trong moi trudng khi nito, kali cacbonat (6,95 g, 50,26 mmol) duoc bd sung vao
dung dich chira hop chét trung gian 7D (12,00 g, 25,13 mmol) va 5-bromo-3-flo-1-H-
pyridin-2-on (5,79 g, 30,16 mmol) trong DMF (100,00 mL) & 25°C. Dung dich phan
ung duoc dé & 90°C trong 3 gio, tiép theo phan tng két thic nhu duge theo ddi bing
sic ky 16p moéng. Tiép theo dung dich phan tmg dugc lam ngudi dén nhiét do trong
phong va dugc cd. Phin cin dugc rira bang nudce (100 mL), duoc chiét bang ety] axetat
(100 mL *3) va tiép theo pha hitu co dugc rira bang nudce mudi (200 mL*2) va dugc
séy kho trén natri sulfat khan, tiép theo dugc loc va co. Can dugc tinh ché bing sic ky
cot thu duge hop chét trung gian 7E (chét ran mau vang, 9,60 g, hiéu sudt 66,62%).
LCMS (ESI) m/z: 574,9 (M+1). IHNMR (400 MHz, DMS0-d6) 3 ppm 1,09 - 1,27 (m,
2 H) 1,41 (s, 9 H) 1,77 (br d,J=11,13 Hz, 2 H) 1,90 - 2,10 (m, 1 H) 2,62 - 2,91 (m, 2 H)
3,87 -4,14 (m, 4 H) 5,16 - 5,30 (m, 2 H) 7,39 - 7,52 (m, 2 H) 7,76 (dd, J=9,66, 2,45 Hz,
1 H) 8,14 - 8,19 (m, 1 H) 8,24 (d, =7,58 Hz, 1 H) 8,28 (s, 1 H) 8,65 (s, 2 H)

Budc F:
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Trong mdi trudng khi nito, dung dich da tron chira hop chét trung gian 7F (200,00
mg, 348,77 mmol), 4,4,5 ,5-tetrametyl—2-(4,4,5,5-tetramety1—1,3,2-dioxaborolan-2-yl)-
1,3,2-dioxaborolan (92,99 mg, 366,21 mmol), Pd(dpph)Clz (25,52 mg, 34,88 pmol) va
kali axetat (102,68 mg ,1,05 mmol) trong 1,4-dioxan (10,00 mL) duoc khuéy G 70°C
trong 2 gi® thu dugc dung dich chira hgp chét trung gian 7F trong dioxan, dugc st dung

truc tiép cho bude tiép theo ma khong can tinh ché thém.
Buéce G:

Trong méi truong khi nito, dung dich da tron chira hop chét trung gian 7F trong
dung dich dioxan (210,00 mg, 338,43 umol), 2-bromopyridin-4-carbonitril (185,81 mg,
1,02 mmol), Pd(dppf)Clo-CH2CLa (55,28 mg, 67,69 umol) va kali cacbonat (93,55 mg,
676,86 pmol) trong 1,4-dioxan (10,00 mL) va nuéc (2,00 mL) duoc khudy & 80°C trong
3 gio. Dung dich phan ang tiép theo dwgc lam ngudi dén nhiét do trong phong, dugc
loc va ¢6. Can dugc hoa tan bang cach bd sung nude (50 mL) va duogc chiét bang etyl
axetat (30 mL *3). Tiép theo cac pha hitu co dugc két hop, dugc rira b%lng nuée mubi

(30 ml *2), dwoc séy kho trén natri sulfat khan, tiép theo 1a loc va ¢d. Can dworc tinh

ché bang sic ky 16p mong didu ché thu dugc hop chat trung gian 7G (chét rin mau vang,

50,00 mg, hiéu suét 24,76%). LCMS (ESI) m/z: 619,2 (M+23).
Budce H:

Trong mdi truong khi nito, axit trifloaxetic (4,62 g, 40,52 mmol, 3,00 mL) dugc )
sung vao dung dich chta hop chit trung gian 7G (50,00 mg, 83,80 umol) trong
diclometan (10,00 mL) & 0°C. Dung dich phan Gng dugc khudy & 25°C trong 1 gio, tiép
theo dugc ¢o thu dugc hop chét trung gian 7H (chét 16ng dang dau mau nau den, 60,00
mg, hiéu suit 100%, trifloaxetat), dugc st dung truc tiép cho budc tiép theo ma khong

cAn tinh ché thém. LCMS (ESI) m/z: 497,2 (M+1).
Buéc I:

Trong mdi truong khi nito, formaldehyt (40,87 mg, 503,50 pumol, 37,50 pL, dung
dich nu6c 37%) va natri triaxetoxybohydrua (64,03 mg, 302,10 umol) dugc bd sung
vao dung dich chira hop chét trung gian 7H (50,00 mg, 100,70 umol) trong diclometan
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(5,00 mL) & 0°C. Dung dich phan ting duoc dé & 25°C trong 16 gi0, tiép theo duoc cd.
Cin dugc tinh ché béng HPLC diéu ché thu duoc phuwong éan 7 (21,70 mg, higu suét
38 48%, format). LCMS (ESI) m/z: 511,1 (M+1). IHNMR(400 MHz, DMSO-d6) &
ppm 1,27 - 1,43 (m, 2 H) 1,77 (br d, J=9,78 Hz, 3 H) 1,99 (br t, J=11,43 Hz, 2 H) 2,22
(s, 3 H) 2,85 (br d, J=11,37 Hz, 2 H) 4,05 (d, J=5,99 Hz, 2 H) 5,39 (s, 2 H) 7,50 (d,
J1=5,01 Hz, 2 H) 7,75 (dd, J=5,01, 1,22 Hz, 1 H) 8,18 - 8,26 (m, 2 H) 8,28 (s, 1 H) 8,33
(s, 1 H) 8,40 (s, 1 H) 8,64 (s, 2 H) 8,78 (d,J=1,34 Hz, 1 H) 8,82 (d, J=5,01 Hz, 1 H)

Phwong 4n 8 (8-1va 8-2)

F F \ o—
0} SnB
A0 \/Tn% 2 /N‘%O\
N
N A O/\O (0] = 0/\@
No
Boc
8A

F
O PN
N'J\OAG - 1
0C

—_—
1 /\Q\I\
Boc

8C-1/8C-2

F F
Z AP
\ 0 N\)\O N-O N\)\
NH N
8D-1/8D-2 Phuong 4n 8 (8-1/8-2)

Budc A:

Trong mbi trwdong khi nito, dung dich chira hop chét trung gian 1D (1,50 g, 2,55
wmol), tributyl(lb-etoxyetylen)thiéc (1,14 g, 3,16 mmol, 1,07 mL) va Pd(dppf)Cl
(358,43 mg, 510,66 pmol) trong toluen (10,00 mL) duogc khudy & 100°C trong 3 gio.
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Axit clohydric (10,21 mL, dung dich nuéc 1N) duge bd sung vao dung dich phéan tng
sau khi dung dich dugc 1am ngudi dén nhiét do trong phong va tiép theo dung dich dugc
khqu & 25°C trong 1 gid, duge loc va cd. Cén duge tinh ché br?lng sic ky cdt thu duoc
hop chét trung gian 8A (chét 1éng chira dAu mau vang, 1,13 g, hiéu suét 80,48%). LCMS
(ESI) m/z: 573,1 (M+23). IHNMR (400 MHz, CLOROFOM-d) & ppm 1,50 (s, 9 H)
1,89 (d, J=7,03 Hz, 6 H) 1,98 - 2,10 (m, 2 H) 2,31 (s, 3 H) 2,72 - 2,86 (m, 2 H) 3,98 (d,
J=6,27 Hz, 2 H) 4,12 - 4,31 (m, 2 H) 6,54 (q, J=7,28 Hz, 1 H) 7,42 (br d, J=7,65 Hz, 1
H) 7,61 (dd, J=9,66, 2,26 Hz, 1 H) 7,65 - 7,74 (m, 1 H) 7,84 (d, J=1,38 Hz, 1 H) 8,38
(d, J=7,78 Hz, 1 H) 8,42 (s, 1 H) 8,47 (s, 2 H)

Budce B:

Trong moi trudng khi nito, dung dich chira hop chét trung gian 8A (1,13 g, 2,05
mmol) trong 1,1-dimetoxy-N,N-dimetyl-etan (5,00 mL) dugc khudy & 120°C trong 3
gidr. Tiép theo dung dich phan ting dugc 1am ngudi dén nhiét do trong phong va dugc
c6 dén khé thu dugce hop chét trung gian 8B (chét long dang diu mau nau den, 1,27 g,
hiéu suit 100%), hop chét nay dugc st dung truc tiép cho budc tiép theo ma khong can

tinh ché thém. LCMS (ESI) m/z: 620,1 (M+1).
Budc C:

Trong mdi trudng khi nito, hydroxylamin (213,61 mg, 3,08 mmol, mudi
hydroclorua) dugc bd sung vao dung dich chira hop chét trung gian 8B (1,27 g, 2,05
mmol) trong etanol (20,00 mL). Hoén hop duge dé & 80°C trong 16 gio, tiép theo dugc

¢d. Can duogc tinh ché bang HPLC diéu ché, cac raxemat dugc tich bang SFC diéu ché

(cot: AS (250 mm*30 mm, 10 um; pha dong: [0,1% NH3-H.O EtOH]; B%: 0%-55%,

5,2 phat; 150 minmin) thanh hop chét trung gian 8C-1 (chét ran mau tring, 380,00 mg,
hidu sudt 31,44%, tri s ee 100%, Rt=2,431 phit) va hop chét trung gian 8C-2 (chét ran
mau tring, 350,00mg, hidu suat 38,95%, tri s6 ee 100%, Rt=3,299 phit). LCMS (ESI)
m/z: 590,4 (M+1). ITHNMR (hop chét trung gian 8C-1) (400 MHz, CLOROFOM-d) o
ppm 1,31 - 1,38 (m, 2 H) 1,50 (s, 9 H) 1,82 - 1,94 (m, 5 H) 1,97 - 2,12 (m, 1 H) 2,29 (s,
3 H) 2,79 (br t, J=12,23 Hz, 2 H) 3,98 (d, ]=6,36 Hz, 2 H) 4,21 (br s, 2 H) 6,06 (s, 1 H)
6,59 (d, J=6,97 Hz, 1 H) 7,33 (dd, J=9,41, 2,20 Hz, 1 H) 7,40 - 7,46 (m, 1 H) 7.48 - 7,55
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(m, 1 H) 7,56 - 7,62 (m, 1 H) 8,36 (d, J=7,70 Hz, 1 H) 8,43 (s, 1 H) 8,47 (s, 2 H).

1HNMR (hop chét trung gian 8C-2) (400 MHz, CLOROFOM-d) & ppm 1,30 -
1,37 (m, 2 H) 1,49 (s, 9 H) 1,81 - 1,94 (m, 5 H) 1,96 - 2,10 (m, 1 H) 2,29 (s, 3 H) 2,79
(br t, J=12,10 Hz, 2 H) 3,98 (d, ]=6,24 Hz, 2 H) 4,20 (br s, 2 H) 6,06 (s, 1 H) 6,59 (q,
1=7,05 Hz, 1 H) 7,33 (dd, J=9,29, 2,20 Hz, 1 H) 7,41 - 7,46 (m, 1 H) 7,48 - 7,54 (m, 1
H) 7,59 (d, J=1,59 Hz, 1 H) 8,36 (d, J=7,82 Hz, 1 H) 8,42 (s, 1 H) 8,47 (s, 2 H)
Bude D:

Hop chit trung gians 8D-1, 8D-2 duoc didu ché bang phuwong phap didu ché hop
chét trung gian 1G.
Buéc E:

Céc phuong an 8-1, 8-2 dugc didu ché bang phwong phép diéu ché theo phuong dn

Phuong é4n 8-1:
LCMS (ESI) m/z: 504,1 (M+1).

JHNMR (400 MHz, DMSO-d6) § ppm 1,54 - 1,72 (m, 2 H) 1,85 - 2,13 (m, 6 H)
2,24 (s, 3 H) 2,69 - 2,80 (m, 3 H) 2,86 - 3,16 (m, 2 H) 3,19 - 3,52 (m, 2 H) 4,09 (d,
1=6.27 Hz, 2 H) 6,29 (q, I=7,07 Hz, 1 H) 6,78 (s, 1 H) 7,47 - 7,60 (m, 2 H) 7,92 (dd,
1=10.42, 2,13 Hz, 1 H) 8,08 (s, 1 H) 8,21 - 8,35 (m, 2 H) 8,62 - 8,75 (m, 2 H) 10,37 -
10,80 (m, 1 H)

Céac phuong 4n 8-2
LCMS (ESI) m/z: 504,1 (M+1).

1HNMR (400 MHz, DMSO-d6) & ppm 1,57 - 1,74 (m, 2 H) 1,81 - 2,12 (m, 6 H)
2,23 (s, 3 H) 2,62 - 2,79 (m, 3 H) 2,86 - 3,05 (m, 2 H) 3,41 (br d, J=11,92 Hz, 2 H) 4,09
(d, 1=6,27 Hz, 2 H) 6,29 (q, J=6,99 Hz, 1 H) 6,79 (s, 1 H) 7,53 (d, J=5,02 Hz, 2 H) 7,92
(dd, J=10,48, 2,07 Hz, 1 H) 8,08 (s, 1 H) 8,20 - 8,34 (m, 2 H) 8,61 - 8,73 (m, 2 H) 10,75
(brs, 1 H)
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Phwong 4n 9

NC O Br

o
O /Cf L
N N. O‘B XN N\ .
" s EE—— Bt
N, o Nz O/\O
/\Q\IB NB

3D oc 9A

Y 0
NC N X N\|/©\rN\ = (0]
| _N Nl\)\o/\G - NC\G/CKYQ\W\NJ\
NB ZN N A 0/\@
NH

9B-1/9B-2

= (o]
NC@/CE/@/N\
| L
~N N A O/\G
Phuong 4n 9 (9-1/9-2) NN

oc

9C-1/9C-2

Budc A:

Trong mdi truong khi nito, hdn hop gém hop chét trung gian 3D (1,00 g, 1,76 mmol),
4.4.5,5-tetrametyl-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-y1)-1,3,2-dioxaborolan
(469,28 mg, 1,85 mmol), Pd(dppf)Cl> (128,78 mg, 176,00 umol) va kali axetat (518,17
mg, 5,28 mmol) trong 1,4-dioxan (15,00 mL) duoc khudy & 80°C trong 2 gio, tiép theo
hop chét trung gian 9A trong dioxan dugc thu va dugc st dung truc tiép cho budc tiép

theo ma khong cin xir 1y thém.
Budc B:

Trong moi truong khi nito, hdn hop gdbm hop chét trung gian 9A (1,09 g, 1,77 mmol)
trong  dioxan, 2-bromopyridin-4-carbonitril (485,89 mg, 2,66 mmol),
Pd(dppf)Clo-CH,Cl: (289,09 mg, 354,00 pmol) va kali cacbonat (489,26 mg, 3,54 mmol)
trong 1,4-dioxan (20,00 mL) va nuéc (4,00 mL) trong dung dich dugc khudy & 80°C
trong 3 gio. Tiép theo dung dich phan tng duoc lam ngudi dén nhiét do trong phong,

dugc loc va ¢d. Can dugc tinh ché bang sdc ky 16p mong diéu ché, cac raxemat dugc
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tach bing SFC didu ché (cot: AS (250 mm*30 mm,10 um) ; pha dong: [0,1% NHs-
H,O EtOH]; B%: 55%-55%, 8,2 phut; 100 minmin) thanh hop chét trung gian 9B-1
(chét long chira dau mau vang, 200,00 mg, tri s6 ee 100%, hiéu sut 19,06%, Rt=2,973
phut) va hop chét trung gian 9B-2 (chét 1éng chtra dau mau vang, 200,00 mg, tri s6 ee
100%, hiéu suit 19,06%, Rt=3,605phat). LCMS (EST) m/z: 593,1 (M+1).

Buéce C
Hop chét trung gian 9C-1, 9C-2 duge didu ché bang phuong phap didu ché 1G.
Budc D
Phuong an 9-1, 9-2 dugc didu ché bang phwong phap diéu ché phuong 4n 1.
Phuong 4n 9-1:

LCMS (EST) m/z: 507,1 (M+1). THNMR (400 MHz, DMSO-d6) § ppm 1,29 - 1,45
(m, 2 H) 1,80 (br d, J=10,54 Hz, 3 H) 1,88 (d, J=7,28 Hz, 3 H) 2,14 (br t, J=11,17 Hz,
2 H) 2,30 (s, 3 H) 2,94 (br d, I=11,29 Hz, 2 H) 4,05 (d, ]=6,02 Hz, 2 H) 6,32 (d, =715
Hz, 1 H) 6,62 (d, 1=9,66 Hz, 1 H) 7,46 - 7,55 (m, 2 H) 7,69 (dd, J=5,02, 1,25 Hz, 1 H)
8.19 - 8,26 (m, 3 H) 8,27 (s, 1 H) 8,43 (1, J=1,07 Hz, 1 H) 8,49 (d, ]=2,38 Hz, 1 H) 8,64
(s, 2 H) 8,77 (dd, J=5,02, 0,88 Hz, 1 H)

Phuong &n 9-2

LCMS (EST) m/z: 507,1 (M+1). THNMR (400 MHz, DMSO-d6) & ppm 1,27 - 1,46
(m, 2 H) 1,81 (br d, 1=10,54 Hz, 3 H) 1,89 (d, ]=7,28 Hz, 3 H) 2,17 (br t, I=11,17 Hz,
2 H) 2,31 (s, 3 H) 2,96 (br d, J=11,29 Hz, 2 H) 4,09 (d, ]=6,02 Hz, 2 H) 6,35 (d, I=7,15
Hz, 1 H) 6,65 (d, 1=9,66 Hz, 1 H) 7,42 - 7,57 (m, 2 H) 7,66 (dd, J=5,02, 1,25 Hz, 1 H)
821 -8.27 (m, 3 H) 8,29 (s, 1 H) 8,45 (t, J=1,07 Hz, 1 H) 8,51 (d,]=2,38 Hz, 1 H) 8,67
(s, 2 H) 8,79 (dd, I=5,02, 0,88 Hz, 1 H)

Phwong an 10
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Budc A:

Trong mdi truong khi nito, hdn hop gom hop chét trung gian 4A (200,00 mg, 346,53
pumol), 1-metyl-4-(4,4,5,5 -tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazol (108,15 mg,
519,80 pmol), Pd(dppf)Clz (25,36 mg, 34,65 umol) va natri cacbonat (110,19 mg, 1,04
mmol) trong 1,4-dioxan (10,00 mL) dugc khudy & 80°C trong 2 gio, tiép theo dung dich
phén Gng dugc lam ngudi dén nhiét d6 trong phong, dugc loc va c¢d. Cdn dugc hoa tan
bing cach bd sung nude (60 mL) va tiép theo dugc chiét bang etyl axetat (50 mL*3).
Tiép theo cic pha hiru co dugc két hop va duge rira bang nudc mudi (80 mL *2), va
duogc siy kho trén natri sulfat khan, dugc loc va cd. Can duoc tinh ché bang sc ky 16p
moéng didu ché thu dugc hop chit trung gian 10B (chét 1ong chira dau mau vang, 200,00
mg, hi€u suét 95,45%). LCMS (ESI) m/z: 557,3 (M+1).

Budc B:

Hop chit trung gian 10C dugc didu ché bang phuong phép didu ché hop chét trung
gian 1G.

Budce C:

Phuong an 10 dugc didu ché bang phuong phép didu ché phuong 4n 1. LCMS (ESI)
m/z: 471,2 (M+1). 1THNMR (400 MHz, METANOL-d4): 1,63 - 1,80 (m, 2 H) 2,09 -
2,25 (m, 3 H) 2,88 (s, 3 H) 3,05 (t, J=12,17 Hz, 2 H) 3,55 (d, J=12,67 Hz, 2 H) 3,91 (s,
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3 H) 4,12 (d, 1=5,90 Hz, 2 H) 5,34 (s, 2 H) 6,67 (d, ]=9.41 Hz, 1 H) 7,42 - 7,51 (m, 2
H) 7,75 (s, 1 H) 7,81 (dd, 7=9,35, 2,57 Hz, 1 H) 7,88 (s, 1 H) 8,05 (d, J=2,38 Hz, 1 H)
8.25 - 8,29 (m, 1 H) 8,33 (s, 1 H) 8,47 (s, 1 H) 8,55 (s, 2 H).

Phwong 4n 11
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Budc A:

Trong moi truong khi nito, dung dich chtra natri nitrit (2,52 g, 36,54 mmol) trong
nuge (50 mL) duge bd sung bang cach nhd giot vao dung dich da tron chira 3-
metyisothiazol-5-amin (5,00 g, 33,19 mmol, mudi hydroclorua) trong nudéc (14,00 mL)
va axit sulfuric (10,00 mL, dd tinh khiét 98%) & 0°C. Dung dich phan ung dugc khudy
& 0°C trong 1 gio, tiép theo dung dich chira kali iodua (6,06 g, 36,51 mmol) trong nu6c
(35 mL) dugc bd sung va dung dich dugc dé & 80°C trong 1 gio dé phan tmg. Dung dich
phan Gng duoc 1am ngudi dén nhiét do trong phong, duoc pha loang bang nude (100

mL) va dugc chiét bang diclometan (50 mL*2). Tiép theo pha hitu co duge két hop va
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duogc rira béng nuée mudi (25 mL*2), duogc séy kho trén natri sulfat khan, dugc loc va
cd. Céan dugc tinh ché bang sic ky cot thu duge hop chét trung gian 11A (chét rdn mau
vang, 4,00 g, hiéu suét 53,55%). LCMS (ESI) m/z: 225,9 (M+1). IHNMR (400 MHz,
CLOROFOM-d) & ppm 2,39 - 2,48 (m, 3 H) 7,04 - 7,13 (m, 1 H).

Budc B:

Trong moi trudng khi nito, phirc chat isopropylamagie clorua-lithi clorua (3,66 mL,
dung dich tetrahydrofuran 1,3 M) dugc bd sung bang cach nho giot vao dung dich chira
hop chit trung gian 11A (1,00 g, 4,44 mmol) va 2-isopropoxy-4,4,5,5-1,3,2-
dioxaborolan (850 mg, 4,57 mmol) trong tetrahydrofuran (5,00 mL) & -25°C. Dung dich
phan ung dugc khudy & -25°C trong 0,5 gid. Sau phéan tmg, dung dich dugc dap tat bang
cach nhiing vao dung dich chura axit axetic (0,24 mL) trong tetrahydrofuran (0,67 mL),
tiép theo ete diu hoa (48 mL) va tert-butyl metyl ete (24 mL) dugc bd sung vao dung
dich phan tng. Sau khi loc, tert-butyl metyl ete (32 mL) dugc bd sung vao phan loc,
tiép theo phéan loc lai dugc loc va co thu duge hop chét trung gian 11B (chét 16ng chira
dau mau vang, 512 mg, hiéu suét 51,22%), hop chit nay dugc s dung truc tiép cho
buéc tiép theo ma khong can tinh ché thém. ITHNMR (400 MHz, CLOROFOM-d) 8
ppm 1,28 (s, 12 H) 2,46 - 2,48 (m, 3 H) 7,31 (s, 1 H).

Budce C:

Trong mdi trudng khi nito, hdn hop gém hop chét trung gian 11B (283,69 mg, 1,26
mmol), hgp chit trung gian 4A (500,00 mg, 900,15 pumol), 1,1-di(tert-
butylphosphino)feroxen paladi clorua (58,67 mg, 90,02 pmol) va kali phosphat trihydrat
(479,44 mg, 1,80 mmol) trong tetrahydrofuran (5,00 mL) va nuée (1,00 mL) duogc
khudy & 65°C trong 12 gio. Tiép theo dung dich phan tmg dugc lam ngudi dén nhiét do
trong phong, dugc loc va c6. Sau khi cin dugc hoa tan trong nudc (50 mL) va dugc
chiét bing etyl axetat (100 mL*2), pha hitu co dugc két hop va duge rira bang nudc
mubi (50 mL*2), dugc séy Kkho trén natri sulfat khan, duoc loc va co. Can dugc tinh ché
bang sac ky 16p mong didu ché thu dwoc hop chét trung gian 11C (chét rin mau vang,
266,00 mg, hiéu suit 51,51%). LCMS (ESI) m/z: 574,2 (M+1). ITHNMR (400 MHz,
CLOROFOM-d) & ppm 1,27 - 1,34 (m, 6 H) 1,60 - 1,64 (m, 10 H) 1,60 - 1,65 (m, 10 H)
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1,83 - 1,91 (m, 2 H) 1,95 (s, 1 H) 2,46 - 2,52 (m, 3 H) 3,95 - 4,01 (m, 2 H) 5,28 - 5,31
(m, 2 H) 6,71 - 6,77 (m, 1 H) 6,94 - 6,97 (m, 1 H) 7,39 - 7,56 (m, 3 H) 7.63 - 7,68 (m,
1 H) 8,37 (s, 2 H) 8,47 (s, 2 H).

Budc D:

Hop chit trung gian 11D dugc didu ché bang phuong phép didu ché hop chit trung
gian 1F. LCMS (ESI) m/z: 474,2 (M+1).

Budc E:

Phuong én 11 duge didu ché bing phuong phap diéu ché phuong 4n 1. LCMS (ESI)
m/z: 488.2 (M+1). IHNMR (400 MHz, DMSO-d6) & ppm 1,37 (br d, ]=10,54 Hz, 2 H)
1,79 (br d, =10,04 Hz, 3 H) 2,11 (br s, 2 H) 2,26 - 2,31 (m, 3 H) 2,40 - 2,44 (m, 3 H)
2.89 - 2,97 (m, 2 H) 4,01 - 4,09 (m, 2 H) 5,25 (s, 2 H) 6,57 (d, ]=9,41 Hz, 1 H) 7.45 (d,
J=11,80 Hz, 3 H) 7,79 (dd, ]=9,41, 2,64 Hz, 1 H) 8,20 - 8,26 (m, 2 H) 8,29 (s, 1 H) 8,53
- 8,56 (m, 1 H) 8,62 - 8,66 (m, 2 H).

Phwong an 12
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Budc A:

Trietylamin (32,08 mg, 317,00 pmol, 43,94 uL) dugc bd sung vao dung dich chira
phenyl isoxyanat (830,74 mg, 6,97 mmol) trong nitroetan (261,77 mg, 3,49 mmol,
249,30 pL) va dung dich phan tng duoc khudy & 50°C trong 30 phut, tiép theo dung
dich chira tributyl(etynyl)stanan (1,00 g, 3,17 mmol) trong toluen (8,00 mL) duoc b
sung vao dung dich phéan Ung, tiép theo 1a khudy & 50°C trong 5 gio. Séc ky 16p moéng
dugc sir dung dé phat hién su két thac phan Gng. Tiép theo nuée (100 mL) duge b
sung vao dung dich, tiép theo dugc chiét bang etyl axetat (100 mL). Pha hitu co tiép
theo dugc rira bang nudc mudi (50 mL) va dugc sdy kho trén natri sulfat khan, dugc loc
va ¢ bang may lam bay hoi quay. Can dugc tinh ché bang séc ky cot thu duogc hop chat
trung gian 12A (chét 1ong chira dau mau vang, 700,00 mg, hiéu suit 42,13%). LCMS
(ESI) m/z: 373,14 (M+1). ITHNMR (400 MHz, CLOROFOM-d) § ppm 0,82 - 0,85 (m,
9 1) 0,97 - 1,11 (m, 6 H) 1,20 - 1,34 (m, 12 H) 1,49 - 1,52 (m, 3 H) 7,18 - 7,20 (m, 1
H).

Budc B:
Hop chét trung gian 12A (200 mg, 348,77 umol) va Pd(PPh3).Clz (25,27 mg, 36,01
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umol) dugc bd sung vao dung dich chira hop chat trung gian 4A (200,00 mg, 360,06
pmol) trong dioxan (4,00 mL) ¢ 20°C, tiép theo dugc gia nhiét dén 100°C va duoc khudy
trong 12 gi® trong mdi truong khi nito. Séc ky 16p méng duge st dung dé phat hién su
két thuc phan tGng. Tiép theo nudc (50 mL) dugc bd sung vao dung dich phan tng va
dung dich nay dugc chiét bing etyl axetat (50 mL *2). Pha hitu co dugc ria bang nuéc
mubi (50 mL), dugc sdy khd trén natri sulfat khan, dugc loc va cd bing may lam bay
hoi quay. Cén dugc tinh ché bang sic ky cot thu duge hop chét trung gian 12B (chét
rén mau vang, 110,00 mg, hidu suit 42,18%). LCMS (ESI) m/z: 557,26 (M+1). 1H
NMR (400 MHz, CLOROFOM-d) & ppm 1,21 - 1,31 (m, 4 H) 1,40 (s, 9 H) 1,72 - 1,81
(m, 2 H) 1,89 - 1,98 (m, 1 H) 2,22 (s, 3 H) 2,70 (brs, 2 H) 3,88 (d, ]=6,36 Hz, 2H) 5,21
(s, 2 H) 6,02 (s, 1 H) 6,63 (d, J=9,54 Hz, 1 H) 7,33 - 7,37 (m, 1 H) 7,50 (dd, J=9,54,
2,57 Hz, 1 H) 7,57 - 7,64 (m, 1 H) 7,83 (d, ]=2,32 Hz, 1 H) 8,23 - 8,31 (m, 2 H) 8,38
(s, 2 H).

Budce C:

Hop chét trung gian 12C dugc didu ché bang phwong phép didu ché hop chét trung
gian 1G. LCMS (ESI) m/z: 457,21 (M+1).

Budce D:

Phuong an 12 dugc didu ché bang phuwong phap didu ché phuong 4n 1. LCMS (ESI)
m/z: 471,23 (M+1). IH NMR (400 MHz, DMSO-d6)  ppm 1,14 - 1,21 (m, 2 H) 1,49
(brs,2H) 1,79 - 1,95 (m, 3 H) 1,99 (s, 2 H) 2,24 (s, 3 H) 2,38 - 2,38 (m, 1 H) 2,46 (s,
3 H) 3,12 (br d, J=10,92 Hz, 2 H) 5,29 (s, 2 H) 6,65 (s, 1 H) 7,47 (brss, 1 H) 7,82 - 7,90
(m, 1 H) 8,29 (brs, 2 H) 8,63 (s, 2 H)

Thir nghiém 1: Thi nghi¢ém vé hoat tinh lién két ctia enzym ¢-MET
Chét phan Gng va vt liéu c6 thé dung:
cMET (invitrogen PV3143)
Tracer 236 (s6 16: 10815978)

Eu-Anti-His AB (MAb Anti 6HIS-K)
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PerkinElmer corporation Envison detection 665 nm va 615 nm
384-well plate _checkerboard (PerkinElmer #6007299)
Nguyén tic thuc nghiém:

Thi nghiém theo sang ché str dung thtr nghiém LanthaScreenTM Eu Kinase Binding
Assay, nhu duoc thé hién trén Fig. 1, phat hién thé lién hop Alexa Fluor hogc kinaza
két hop chit danh du duge thuc hién bang cach bd sung khang thé dugc danh ddu bang
Eu. Su lién két ctia chat danh diu va khang thé va kinaza din dén chudn FRET cao,
trong khi bang cach st dung chét e ché kinaza thay cho chit danh d4u c6 thé din dén

lam mét FRET.
Phuong phap thr nghiém:

1) Khéng thé Eu-Anti-His AB, enzym cMET, chit déanh diu Tracer236 dugc pha

loang.

2) Pidu ché hop chét: 10 mM hop cht thir nghiém va hop chét tham chiéu duoc
pha long bang 100% DMSO dén 0,667mM, tiép theo h¢ thong dia chuin d6 vi lugng
hoan toan tu dong ECHO dugc st dung dé pha lodng 3 lan 8 gradien ndng do. Cac 15

dap lap lai dugce dat va mdi 16 chira 75 nL.

3) Hon hop gbm 7,5uL khéng thé (1/375 nM) va kinaza (10 nM) duoc bd sung vao
dia hop chét, tiép theo 1a bd sung 7,5 pL Tracer (60 nM). Nbdng do cubi: cMET: 5 nM,
Tracer 236: 30 nM, Eu-Anti-His AB (MADb Anti 6HIS-K): 1/750 nM.

4) Sau khi 60 phut @ & 4°C, viéc doc Envision duoc thue hién bang bo doc dia chuin
dd vi luong da nhan (phan tich s6 lidu d6i vé6i céc tri s tin hidu 665 nm/615 mm béng

Prism 5; Ex excitation light: Laser mirror 446, Em excitation light; 615 va 665 nM.
Két qua thir nghiém: Xem bang 1.

Két luan: cac hop chét theo sang ché co tac dung trc ché twong d6i manh d6i véi

enzym c-MET.

Bang 1
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Hop chét thir Hop chét thir
. ¢-MET ICso (nM) ¢-MET ICso (nM)
nghiém nghiém
Phuong én 1-2 1,09 Phuong 4n 7 15,50
Phuong én 2-2 9,33 Phuong an 8-2 3,79
Phuong 4n 4 6,16 Phuong an 10 69,50
Phuong an 5 2,90 Phuong 4n 11 5,00
Phuong an 6 4,37

Thir nghiém 2: Thir nghiém vé tac dung e ché ting sinh

Chét phan tng va vat liéu co thé dung:

1) M6i trudng nudi cAy: mo trudng té bao DMEM, huyét thanh thai bo, DPBS

2) Dong té bao: MHCC97-H

3) Chét phan tmg phét hién: kit phat hién té bao song CellTiter-Glo

4) Chéit phan tmg va vét liéu c6 thé ding chu yéu khéc: dia pha loang hop chét, dia

hop chét trung gian, dia thir nghiém, DMSO

Nguyén tic thyc nghiém:

Luong ATP phan anh truc tiép sb luong t€ bao va trang thai cta céac té bao, do d6

s6 lugng té bao sdng o thé dugce phat hién truc tiép bang cach dinh lugng ATP. Kit thir

nghiém té bao song chua luxiferaza va co chat cia nd. Véi su ¢6 mit cia ATP, tin hiéu

quang hoc 4n dinh ¢6 thé duoc phat ra béi co chét do luxiferaza xtc tac. Do d6, luong

ATP trong té bao c6 thé duoc xéac dinh bang cach phat hién cuong do cua tin hiéu nay.

Tin hiéu anh sang ty 1€ véi lugng ATP trong té bao, trong khi ATP twong quan véi sd

luong té bao séng, nén sy tang sinh trong t& bao c6 thé dugc phat hién. Pia thir nghiém

duoc st dung dugc phén tich bang Envision tir PE Corporation.

Phuong phap thir nghiém:
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1. Chun bi dia té bao
Té bao MHCC97-H dugc chy riéng r& vao cac dia 384 15, mdi 1 chira 500 té bao.

Céc dia té bao nay duoc dit va u trong thiét bi & cacbon dioxit qua dém.

2. Didu ché hop chét.
Echo duge st dung dé pha loang 4 1An va 9 ndng do dugc diéu ché, dung ngay cho
thtr nghiém 16 dap 13p lai.
3. Xt Iy té bao bang hop chit
Céc hop chit dugc chuyén sang dia t& bao & ndng do ban dau 1a 10pM. Céc dia té

bao dugc U trong thiét bi 4 cacbon dioxit trong 3 ngay.

4. Phat hién
Chét phan g Promegaer-Glo dugc bd sung vao dia té bao va dia dugc 0 & nhiét
do trong phong trong 10 phat dé 6n dinh tin hiéu phat quang. B phan tich da nhén

PerkinElmer Envision dugc sir dung dé phan tich két qua doc.

Két qua thir nghiém: Xem bang 2:

Két luan: céc hop chét theo séng ché c6 hoat tinh wc ché tot dbi véi té bao

MHCC97H.
Béang 2
Hop chit thir | ICso (nM) ddi véi té Hop chétthtt | ICso (nM) ddi voi té
nghiém bao MHCC97H nghiém bao MHCC97H
Phuong 4n 1 8,80 Phuong an 7 22,30
Phuong 4n 2-2 13,80 Phuong an 9-2 22,10
Phuong én 3-2 19,0 Phuong an 10 166,00
Phuong én 4 72,90 Phuong én 11 93,80
Phuong 4n 5 58,80 Phuong én 12 51,40




37840

Phuong 4n 6 32,90

Thir nghiém 3: Thir nghiém dwoc lye hoe trong mo hinh khéi u ghép khac loai

dwéi da té bao ung thwe gan MHCC97H

Nudi céy té bao:

Té bao MHCC97H duoc nudi cdy thanh 16p don in-vitro. Didu kién nuéi cdy 1a moi
trrong RPMI1640 co6 b sung 10% huyét thanh thai bo da bét hoat bing nhiét, 1% khéng
thé kép penicillin-streptomycin ¢ 37°C, 5% cacbon dioxit. Viéc cit va cdy chuyén bing
trypsin-EDTA dugc thuc hién hai lin/tudn. Khi t€ bao ¢ pha sinh truéng ham s6 mii, thu
té bao, dém va tiém.

Dong vat:

Chudt nhit BALB/c trdn, duc, 6-8 tudn tudi, thé trong 18-22 g.

Tiém khbi u:

0,2 mL huyén phu & bao chira 5x10°6 MHCC97H duogc tiém dudi da vao bén phai
lung ctia mdi chudt. Thudc duge dung theo nhoém sau khi thé tich khdi u trung binh dat
dén khoang 172 mm3. Viéc phan nhom thi nghiém va ché d6 dung duoc thé hién trong
bang dudi day.

Muc dich thir nghiém: nghién clru xem sy tang sinh khéi u ¢6 bi trc ché, 1am cham
hoic chita khoi hay khong. Puong kinh khdi u dugc do hai 1dn/tudn bang céach st dung
thuée cap du xich. Cong thirc dé tinh thé tich khéi ula V = 0,5axb2, vaavab 1an luot
thé hién dwong kinh dai va ngén ctia khéi u. Tac dung khang khoi u (TGI) ctia céc hop
chét duoc danh gia bang T-C (ngay) va T/C (%).

Két qua thir nghiém: xem Bang 3.

Két luan: cac hop chat theo séng ché ¢6 hoat tinh e ché khdi u tét hon so voi
Tepotinib trong cdc thir nghiém duge Iuc hoc ciia md hinh khdi u ghép khéc loai dudi

da té bao ung thu gan MHCC97H.

Béang 3: Danh gi tac dung khang khéi u ctia cac thude thir nghiém trong m6 hinh ghép
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khéc loai té bao ung thu gan MHCC97H (cac phép tinh dua trén thé tich khi u & ngay
24 sau khi ding thudc)

Thé tich khdi u

T/C TGI )
nhém (mm?)? Tri 56 p°
(%) (%)
(ngay 24)

trbng 2059+305 - ; ]
(Tepotinib) 255+5 12,4 95,6 <0,001
Phuong 4n 1-2 153+12 7.4 101,0 <0,001
Phuong 4n 8-2 1616 7,8 100,6 <0,001

Luuy:

a. trung binh + SEM.
b. tri s6 p dugc tinh dua trén thé tich khoi u.

Céc hop chét theo séng ché c6 d6 én dinh chuyén hoa tdt hon tepotinib. Vi du, tin
chuyén héa hat gan trong ba loai gbém ngudi, chudt cbng va chudt nhét theo phuong an
1-2 1An luot 12 62,1 pht, 36,5 phit va 49,1 phut. Trong khi trong céc diéu kién twong
tu d6i voi Tepotinib trong ba loai gbm ngudi, chudt cbng va chuot nhét, t1» chuyén héa
hat gan 14an luot 1 48,3 phuat, 10,5 phit va 12,4 phat. Cac hop chét theo sang ché co thoi
gian ban huty va thoi gian tac dong trén dich kéo dai, do 4n dinh chuyén héa dugc ting
cuong va hoat tinh e ché cao hon. Viéc kéo dai thoi gian ban huy c6 thé gitr cho nong
d6 trong méu trong thoi gian 1au hon. Do d6, so v6i dugce pham khéc trong diéu tri khdi
u, cac hop chét co thé lam giam liéu va khodng cach gitra cac liéu sao cho sy tun thu

ctia bénh nhén c6 thé dugc cai thién dang ke.

Khi ¢-MET duoc két hop véi HGF, n6 hoat héa MAPK, PI3K/AKT, CDc42/Racl
va céc con dudng khéc, din dén t& bao khédi u séng sét va tang sinh, nho do thic day
tbc d6 ting sinh khéi u. Do d6, hop chat pyridon lam chit tc ché c-Met c6 trién vong
ung dung 16n trong cac thubc didu tri nhdm dich nhu bénh ung thu gan, bénh ung thu
phdi khong t& bao nho va bénh ung thu da day. DPac biét trong diéu tri bénh ung thu gan,

hop chét nay c6 tac dung didu tri chinh xac di v6i bénh ung thu gan c¢6 miic biéu hién
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c-Met cao. Do d6, hop chét pyridon 1am chit trc ché c-Met theo sang ché dugc tin 12
thudc mai hitu hidu diéu tri cao hon so véi cac san phém tuong tu khac nho hoat tinh

trc ché dang ké ctia n6 in vivo va in vitro, cling nhu tinh on dinh chuyén hoa tot cta no.

-47-



37840

YEU CAU BAO HO

1. Hop chét c6 cong thae (I) hodc mudi duoc dung cta no,
R,
X
A N\(@/ﬁ
R, N~ O/\O
(D NS

R1 dugce chon tir H hodc F;
R duoc chon tir H hodc CHs;
trong khi R khong phai la H, cAu hinh cua nguyén t& cacbon gén v6i R, 1a R hodc S;

A dugc chon tir nhom gdm phenyl, pyridyl, pyrazolyl, isoxazolyl, isothiazolyl va
thiazolyl, mdi gbc nay tuy y duge thé bang 1, 2 hodc 3 Rs;

R3 duge chon tir CN, halogen, C(=O)NHa, hodc dugc chon tir nhom gém Ci-6 alkyl, Ci-
¢ heteroalkyl, va Cs.¢ xycloalkyl, mdi gbe nay tiy y duge thé bang 1, 2 hodc 3 Ro;

Ro duge chon tir F, Cl, Br, I, OH, CN, NHz, C(=O)NHoa, hodc dugce chon tir nhom gé)m
C1-3 alkyl va C1.3 heteroalkyl, mdi g nay tuy y dugc thé bang 1, 2 hodc 3 R’;

R’ duogc chon tir F, Cl, Br, I, CN, OH, NH,, CHs, CH3CHa, CF3, CHF; hoac CHoF;

“hetero” trong Ci.3 heteroalkyl hodc Ci-s heteroalkyl dugc chon tir nhém gém -O-, -
C(=O)NR’-, -C(=O)NH-, -NR’-, va -NH-;

trong truong hop bét ky trén day, sb nguyén tir khéc loai hodc nhém nguyén ti khac
loai ddc 1ap duge chon tir 1, 2 hodce 3.

2. Hop chét hoidc mudi duoc dung nhu dugc xac dinh theo diém 1, trong do6, Ro dugc
chon tit F, Cl, Br, I, OH, CN, NH,, C(=0)NHz, CH3, CHsCH>, CFs3, CHF,, CHF,
NH>CH,, (NH2)CH, CH;0, CH;CH20, CH3;OCH>, CH3NH hodc (CH3)2N.

3. Hop chét hodc mudi duge dung nhu duge xéac dinh theo diém 1 hoic 2, trong d6, R1
la H.

4. Hop chét hodc mubdi duge dung nhu duge xac dinh theo diém 1 hoic 2, trong d6, Ri
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1aF.

5. Hop chét hoic mubi duoc dung nhu dugce xac dinh theo diém 1 hoic 2, trong d6, R»
la H.

6. Hop chét hodc mubi duge dung nhu duge xé4c dinh theo diém 1 hoic 2, trong d6, R»
la CHs.

7. Hop chit hoic mubi duge dung nhu dugc x4c dinh theo diém 6, trong do, cu hinh
cta nguyén tir cacbon gan voi Ry 1a R.

8. Hop chét hodc mubi duge dung nhu dugc x4c dinh theo diém 6, trong do, cu hinh
ctia nguyén tir cacbon gin v6iR2 12 S.

9. Hop chét hoic mudi dugc dung nhu dugc xac dinh theo diém 1 hodc 2, trong d6, R3
dugc chon tir CN, halogen, C(=0)NHa, hodc dugc chon tir nhém gbm Ci3 alkyl va Ci.
3 heteroalkyl, mi gbc nay tiy y dugc thé bang 1, 2 hodc 3 Ro.

10. Hop chit hoac mudi duoc dung nhu dugc xac dinh theo diém 9, trong do, R3 duoc
chon tir CN, F, Cl, Br, CHs, CH3CHa, CF3, CHF2, CHF, CH30 hodc C(=O)NHo>.

11. Hop chét hoic mudi dugc dung nhu dugce xac dinh theo diém 1 hoic 2, trong do, A
RO SN

duoc chon tir nhém gém O N’S , , N’O ,va mbi gbe nay

tuy y duoc thé bang 1, 2 hoic 3 Rs.

12. Hop chét hodc mubi dugc dung nhu dugc xac dinh theo diém 11, trong d6, A dugc

o e T g
Ry | — <\/\f HNA §\<\Of NP

\ |
chon tr nhom gom N NS Rs | NTY R, va
| Ny
Ry—r
=

13. Hop chét hoic mudi duoc dung nhu dugce xac dinh theo diém 12, trong d6, A dugc

R
Y ey e T
chon tir nhém goém Z , Ry

N’O , N’S

14. Hop chét hoic mudi duge dung nhu dugc xac dinh theo diém 10 hodc 13, trong do,

\
A duge chon tir nhém gdm N’o N/O H,N N’O
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16. Duogc phém chira lugng hitu hiéu diéu tri ctia hop chét hoic mudi dugc dung ctia né
nhw dwoe xac dinh theo diém bét ky trong s cac diém 1-15, cling nhu chét mang dugc

dung.

-51-





