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Linh vie ki thuét dwoc dé cip

Sang ché d& cap dén hop chét aminopyridin, hoic céc mudi duge dung ctia ching,
ma c6 kha ning trc ché kinza Aurora A va c6 thé hitu dung trong diéu tri ung thu.
Tinh trang ki thuit cia sang ché

Céac kinaza Aurora 1a ho cda cac kinaza serin/threonin va 1a cac chét diéu bién
chu chét ciia qué trinh nguyén phan. C6 ba thé tuong tw ciia c4c kinaza Aurora, A, B,
va C cua ngudi, trong d6 Aurora A da dwoc chi thi & ung thu c6 ngudn gbc mé da dang
va ¢6 thé c6 cac dic tinh sinh khéi u khi dugc biéu hién qua mic.

Sy 1éch bdi 16 hodc sy khong dn dinh v& gen 12 mot trong nhing déu higu thuong
thiy nhit ciia ung thu. Cu thé hon, su trc ché Aurora B cam mg sw ndi nguyén phén va
su da bdi sau d6 1a mot trong sb cac con dudng chinh cho su bat 6n dinh gen. Ngoai ra,
kiéu hinh ndi nguyén phan/da bdi ADN c6 thé vin c6 nhidu sy phan chia té bao ma
khong hoan toan tiéu diét cac té bao ung thu. Theo cach khac, su tic ché chon loc Aurora
A din dén ngimg phén bao & nhiéu té bao ung thu. Sy ngling phan bao thudng tién tiép
tuc phat trién dén su chét hodc chét theo chwong trinh clia té bao ung thu, d6 1a thudc
tinh mong mudn hon nhiéu d6i véi thudc didu tri ung thu thon 1a sy sy ndi nguyén
phan/da bdi ADN béi cac chat trc ché Aurora B hodc chit trc ché kép Aurora A/B. Ngoai
ra, cac chit (rc ché Aurora B va céc chét e ché kép Aurora A/B cu thé trong phat trién
1am sang da dugc ghi nhan 13 thé hién tinh sy giam bach cdu trung tinh va ddc tinh véi
tiy xuong ¢ cac bénh nhan trong khi céc chét trc ché Aurora A twong ddi chon loc trong
phét trién 14m sang khong thé hién cac ri loan nay. Do d6, mong mudn 13 e ché chon
loc Aurora A va lam giam hodc tranh sy Uc ché Aurora B hodc su ttc ché kép Aurora
A/B. Do d6, su tc ché Aurora A chon loc ¢b thé hitu dung cho diéu tri ung thu.

' Céic chét trc ché Aurora A 13 da biét trong linh vuc nay. WO 2008/026768, EP
2062887, va W02009/104802 boc 10 cac hop chét aminopyridin cu thé c6 hoat tinh rc
ché chon loc Aurora A. WO 2013/129443 boc 10 cac hgp chét piperidin cu thé c6 hoat
tinh wc ché chon loc Aurora A.

Vin c6 nhu clu tim ra cac chét e ché Aurora A thay thé dé diéu tri ung thu.
Ngoai ra, cling c6 nhu cAu tim ra cdc chit tc ché Aurora A ma 1am gidm hodc tranh sy

rc ché Aurora B hoic su trc ché kép Aurora A/B.
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Ban chét k§ thuit ciia sang ché
Muc dich cta sang ché 1a d& xut cac chét e ché Aurora A ma c6 thé 13 hitu
dung trong diéu tri ung thu. Ngoai ra, séng ché d& xuét cac chit trc ché Aurora A chon
loc cu thé ma c6 thé 1am giam sy uc ché Aurora B hoic sy tc ché kép Aurora A/B.
Sang ché dé xut hop chét 14 axit 1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-
metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic:

F
H \
-
F
Cl

hodc mudi duge dung cua no.

Tét hon 13, sang ché @& xuét hop chét dugc chon tir nhém bao gbm axit
(2S,48)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[ (5-metyl-1H-pyrazol-3-yl)amino]-
2-pyridyl]lmetyl]-2-metyl-piperidin-4-carboxylic:

Cl va

Axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-
3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic:
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hodc mudi dugc dung ciia né.
Tt hon 13, sang ché d& xuét hop chit 13 axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyljmetyl]-2-

metyl-piperidin-4-carboxylic:

hodc mubi duge dung clia né.

Theo phuong 4n cu thé, sang ché dé xuit hop chét 1a axit (2R,4R)-1-[(3-clo-2-
flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-
metyl-piperidin-4-carboxylic.

Theo phuong 4n cu thé, sang ché ciing d& xut hop chit 13 axit (25,45)-1-[(3-clo-
2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-
2-metyl-piperidin-4-carboxylic.

Sang ché dé xuét dugc phim chira axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-
4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-
carboxylic, hodic mubi duoc dung cia né, va chit mang, chét pha lodng hoic ta dugc
dugc dung. Séng ché dé xuit duoc phim chira axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl|metyl]-2-
metyl-piperidin-4-carboxylic, va chét mang, chét pha loging hoic ta dugc duge dung.

Phéin md ta niy bdc 16 phuong phép didu tri ung thu bao gdm buéc cho bénh
nhén cin ding lwong hitu hiéu axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-
[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic,
hogic mudi duge dung ctia n6. Phan md ta ndy ciing boc 10 phuong phép diéu tri ung thu
bao gdm bu6c cho bénh nhan cin ding lugng hitu hiéu axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-
metyl-piperidin-4-carboxylic.

Sang ché d& xuét axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-
metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-carboxylic, hodc

-4-



25634

mubdi dugc dung ctia n6, dé ding trong didu tri bénh. Sang ché d& xuét axit (2R,4R)-1-
[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-
pyridylJmetyl]-2-metyl-piperidin-4-carboxylic, hodc mudi dwgc dung cia né, dé ding
trong diéu tri ung thu. Sang ché @& xuit duoc phim d& ding trong didu tri ung thu, duge
phdm nay chira axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic, hodc mudi duoc
dung cta nd.

Séng ché ciing dé xuit axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-
[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-carboxylic aé
ding trong didu tri bénh. Sang ché dé xuét axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-
4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-
carboxylic dé ding trong diéu tri ung thu. Séng ché d& xuét dugc phim dé dung trong
didu trj ung thu, dugc phim nay chira axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-
flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-
carboxylic.

Séang ché con mb ta viée st dung axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-
[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-
carboxylic, hosic mubi duge dung ctia né, trong san xuét thudc @& didu tri ung thu. Phin
md ta ndy cling boc 10 viéc st dung axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-
flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl|metyl]-2-metyl-piperidin-4-
carboxylic trong san xuét thudc dé diéu trj ung thu.

Sang ché d& xudt mubi tert-butylamin cia axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl|metyl]-2-
metyl-piperidin-4-carboxylic & dang tinh thé. Sang ché ciing dé xudt mubi tert-
butylamin cua axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)-amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-carboxylic ¢ dang tinh thé
khéc biét & chd mo hinh nhidu xa bdt tia X ¢6 cac dinh dic trung, trong 20 £ 0,2°, xuét
hién & 17,0° phéi hop v6i mot hodc nhidu dinh dwgc chon tir nhém bao gdm 11,5°,
23,2°,va 15,0°.

Séang ché dé xuét mudi amoni cta axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-
[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-metyl-piperidin-4-

carboxylic & dang tinh thé. Sang ché ciing d& xuét mubi amoni cua axit (2R,4R)-1-[(3-
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clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]-
metyl]-2-metyl-piperidin-4-carboxylic & dang tinh thé khac biét & chd mo hinh nhifu
xa bot tia X ¢6 céc dinh dic trung, & 20 + 0,2°, xuét hién & 4,6° phdi hop v6i mot hodc
nhidu dinh duoc chon tir nhém bao gdm 13,8°, 17,2°, va 15,9°.

Ngoai ra, sang ché con md ta cic phuong phdp va st dung dugc uu tién, trong
d6 bénh ung thu duogc chon tir nhém bao gdm ung thur phéi té bao nhd, ung thu két truc
trang, ung thu da day, ung thu tuyén tién liét, ung thu v, ung thu vii 4m tinh véi ba thy
thé hormon, ung thu ¢ tir cung, ung thu dau va cd, ung thu thuc quan, ung thu budng
tring, ung thu phbi té bao khong nho, va u lympho khong Hodgkin. Cac bénh ung thu
wu tién 12 ung thu phdi té bao nhé, ung thu tuyén tién liét, ung thu vii 4m tinh v6i ba thu
thé hormon, ung thu ¢6 tt cung, va ung thu dau va cd.

Sang ché ciing d& xut axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-
[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyl|metyl]-2-metyl-piperidin-4-carboxylic,
hodc mudi dugc dung cua nd, dé dung ddng thoi, tich biét hodc nbi tiép phédi hop véi
mot hodc nhidu tic nhén tri liéu héa hoc trong diéu tri ung thu.

MO ta chi tiét sang ché

Nhu dugce st dung trén day va tfong toan bd ban mo t&, cac thuat nglt sau, trir
khi ¢6 quy dinh khéc, s& dugc hiéu 1a ¢6 céc ¥ nghia sau day:

"Chét mang, chit pha lodng hoic t4 dugc dugc dung" 1a mdi trudng thuong dugce
chép nhan trong linh vuc dé cAp cac tac nhéan co hoat tinh v& mit sinh hoc cho dong vt
c6 vu, vi du, ngudi.

"Cac mudi duoc dung" hoic “mudi duge dung” dé cap dén mudi hodic cac mubi
v co va hitu co khong doc mot cach tuong dbi clia hop chét theo sang ché.

"Luong hitu hi¢u" 1a lugng hop chét hodc mubdi duge dung cia né, theo sang ché
hodc duoc pham chira hop chét hodic mudi duge dung ciia no theo sang ché ma sé gay
ra dap Gng sinh hoc hodc dap tng y hoc hodc tac dung didu tri mong mudn trén md, hé
théng, dong vat, dong vat c6 vii hodc ngudi ma nha nghién ctru, bac si thu y, bac siy
khoa, hodc bac si 1am sang nhim dén.

Cac thuat ngit "su diéu tri", "diéu tri", "viéc diéu tri" va thuat ngit twong tu, c6
nghia la bao gbdm viéc 1am chim hozc dao chiéu sy tién trién cta chtng rbi loan. Céc
thuat ngit ndy cling bao gém viéc giam nhe, cai thién, lam yéu, loai bd hodc giam mot

hodc nhiéu triéu ching ctia chiing roi loan hodc tinh trang, ngay céa khi chimg rdi loan
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hodc tinh trang thuc té khong dugc loai bé va ngay ca khi su tién trién ctia ban than
chung réi loan hoic tinh trang khong dugc 1am chdm hodc dugc ddo ngugc.

Hop chét theo sang ché c6 kha ning phan ting, vi du, véi mot s6 cac axit va bazo
vd co dé tao thanh cac mudi duge dung. Cac mudi duoc dung nhu vy va cic phuong
phap thong thuong dé didu ché chiing 1a da duoc biét rd trong linh vuc k§ thuét. Xem,
vidy, P. Stahl, ez al., HANDBOOK OF PHARMACEUTICAL SALTS: PROPERTIES,
SELECTION va USE, (VCHA/Wiley-VCH, 2002); S.M. Berge, et al., “Pharmaceutical
Salts, ““ Journal of Pharmaceutical Sciences, Vol 66, No. 1, January 1977.

Hop chét theo séng ché t8t hon 13 duoc tao dang bao ché & dang dugc phém s
dung chit mang, chit pha lodng hoic t4 dugc duge dung va dugc ding theo nhiéu
duong. Tt hon 13, cac duoc phdm nay 1a d& ding theo dwong miéng. Céc dugc pham
nay va cac quy trinh bao ché chung 13 da dugc biét ro trong linh vuc. Xem, vi du,
Remington: The Science va Practice of Pharmacy (A. Gennaro, et al., eds., 21st ed.,
Mack Publishing Co., 2005).

Luong hop chét theo sang ché thuc t& duoc ding s& duge x4c dinh boi bac si
trong cac trudng hgp twong tng, bao gdm tinh trang dwoc diéu tri, duong ding lya chon,
hop chét thuc té theo sang ché dugc dung, tudi, thé trong, va sy dép tmg cia timg bénh
nhan, va do nang cla cac tri€u ching cua bénh nhan. Céc lidu ding hang ngay thuong
roi vao khoang 1 dén 1000 mg. Trong mot s& truong hop, muc lidu dudi giéi han duéi
ctia khoang néu trén ciing c6 thé 16n hon mitc dd, trong khi trong céc trudng hop khéac
van c6 thé st dung lidu 16n hon. Mic lidu ¢6 thé dwgc x4c dinh boi ngudi c6 hiéu biét
trung binh vé linh vuc nay.

Hop chét theo sang ché, hoic cac mubi dugc dung cua chung, ¢ thé duogc didu
ché bang nhidu quy trinh di biét trong linh vuc ndy, cling nhu cdc quy trinh dwgc mo ta
trong phan didu ché va céac vi du dudi day. Céc budce tbng hop cu thé cho mdi phuong
phép. duge md ta c6 thé duge két hop theo nhiéu cach khac nhau dé tao thanh céc hop
chét theo sang ché, hodc cac mudi duoc dung cia chiing.

Céc chit phan tng va nguyén liéu ban dAu thuong 1a d& dang c6 dugc ddi véi
ngudi c6 hidu biét trung binh trong linh vyc k¥ thudt nay. Céc phan tmg khéac c6 thé
dugc tao thanh bai cac k¥ thuat tiéu chudn ctia héa hoc hitu co va héa hoc di vong, cac
kg thuat ma da duoc biét déi voi ngudi co hidu biét trung binh vé linh virc ndy, va cac

quy trinh dwgc mo ta trong céc vi du dudi day bao gbm bét ky quy trinh méi ndo. Céc
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vi du didu ché va vi du du6i ddy minh hoa thém cho sang ché. Trir khi c6 ghi chti khac
di, cac hop chét dugc minh hoa & day duoc goi tén va danh sb st dung Accelrys Draw
4,1.

Céc chét ddng phan, cac chit ddng phan d6i anh, va céac chit ddng phan khong
dbi quang riéng 1& c6 thd dugc tach riéng hoic dugc phén giai béi ngudi c6 hiéu biét
trung binh v& linh vuc ndy & thoi diém thuan tién bét ky trong quy trinh tdng hop céc
hop chét bing cac phwong phép nhu k§ thuét két tinh chon loc hoic sic ky khong ddi
xtng (xem, vi du, Enantiomers, Racemates, vd Resolutions (J. Jacques, ef al., John

Wiley va Sons, Inc., 1981)).

Ngudi c6 hidu biét trung binh trong linh vuc s& hidu hop chét theo sang ché chira
it nhat mot thm khong dbi xtung. Cu thé hon, hop chét theo séng ché chtra hai tAm khong
ddi xtng. Sang ché du tinh tit ca céc ddng phan dbi anh hoic déng phan khong d6i
quang riéng ré&, ciing nhu cic hdn hgp cua cac chit ddng phan dbi anh va ddng phén
khong ddi quang ndy ctia cdc hop chét bao gém cac raxemat. Uu tién 13 hop chit theo
sang ché ton tai & dang ddng phan dbi anh hoic ddng phan khong d6i quang don 1é.
Dédng phan déi anh hosic ddng phan khong déi quang c6 thé duge diéu ché bat dauu
bing cac chat phan ting bét d6i hodc bang cac k§ thuit téng hop lap thé chon loc hodc
1ap thé dic thi. Theo cach khac, ddng phéan dbi anh hodc dong phan khong d6i quang
c6 thé dugc phan 1ap tir cdc hdn hop bing cac k§ thudt sic ki bt dbi tiéu chuan hodc
céc k§ thuat két tinh.

Ngudi c6 hiéu biét trung binh trong linh vuc da biét duge ring hop chét véi vong
pyrazolyl c¢6 thé ton tai & dang cip cac tautome trong d6 hydro c6 thé di chuyén gitta
hai nito trén vong pyrazolyl.

Hop chit theo sang ché c6 thé dugc didu ché theo cac phuong phap tong hop da
dugc biét 15 va duoc hiéu trong linh vuc. Cac diéu kién phan tng thich hgp cho cac
budc cua cac phan Gng nay la da dugce biét rd trong linh vuc va cac thay thé thich hop
ctia dung mdi va cc chat ddng phan ting 14 theo ngudi ¢6 hidu biét trung binh trong linh
vuc. Tuong tu, s& duoc hiéu boi ngudi ¢6 hidu biét trung binh trong linh vyc rang céc
chit téng hop trung gian c6 thé duoc phén tach va/hoic tinh ché bing céac ky thuat da
biét rd khac nhau khi cAn hodc mong mudn, va ring sau do, c6 thé st dung céc chét
trung gian khac nhau mdt céach truc tiép trong cac bude tong hop tiép theo véi viéc 1am

tinh ché thém mot chit hodc khong tinh ché. Ngoai ra, ngudi ¢6 hiéu biét trung binh
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trong linh vuc s& hiéu ring trong mot s§ trudng hop, thir ty cia cac gde duoce dua ra 1a
khong quan trong. Thir tu cu thé cua cac bude yéu cau dé diéu ché hop chit theo sang
ché 1a phu thudc vao hgp chét cu thé dugc téng hop, hop chit khéi dau, va su chiu trach
nhiém twong dbi cia cac gbe duoc thé, 1a nhur duge hiéu rd béi nha héa hoc ¢6 trinh do
trung binh trong linh vue. T4t ca cac phén tir thé, trlr khi dugc chi khéc di, 1a nhu dugc
xéc dinh trudce ddy, va tit ca cac chit phan tmg 13 da duoc biét rd va duoc hiéu trong
linh vuc nay. ‘

Nhu duoc st dung & ddy, cac thut ngit sau c6 y nghia dugc chi ra dudi day:
“ADP” & cap dén adenosine 5'-diphosphat; “ATP” d& cap dén adenosine 5'-triphosphat;
“BSA” @& cap dén albumin huyét thanh bo; “ADN” dé cap dén axit deoxyribonucleic;
“DMSO” d& cap dén dimetyl sulfoxit; “DTT” d& cap dén dithiothreitol; “EDTA” d& cap
dén axit etylendiamintetraaxetic; “EGTA” dé cap dén axit etylen glycol tetraaxetic;
“FBS” d cap dén huyét thanh bao thai bo; “IVTI” @& cap dén sy Gc ché dich in vivo;
“HEPES” d& cép dén axit 4-(2-hydroxyetyl)piperazin-1-etansulfonic; “MEM” dé cap
dén moi truong thiét yéu tdi thiéu; “MS” @& cap dén phd khéi; “NMR” dé cap dén cong
hudng tir hat nhan; “PBS” d& cap dén mudi dém phosphat; “MSR” & cép dén ty 18 ¢6
nghia t6i thiéu; “PMSF” d& cap dén phenylmetylsulfonyl florua; “PNPP” dé cap dén
hexahydrat cua mudi 4-nitrophenyl phosphat dinatri; “psi” @& cap dén pao trén inso
vudng; “SCLC” d& cap dén ung thu phdi té bao nhé. “TAME” dé cap dén Nalpha-4-
Tosyl-L-arginine metyl este hydroclorua; “TED” dé cap dén lidu ngudng hiéu qua;
“TPCK” @ cap dén tosyl phenylalanyl clometyl keton.

Vi thwe hién hién sang ché
Vi du diéu ché 1
Metyl 2-metylpiperidin-4-carboxylat hydroclorua

I
Oy O

H
H-Cl

Nap PtO> (11,5 g) vao binh phan tng, sau d6 1dm sach binh bing N, va 1am uét
bing axit axetic (225 ml). Thém metyl 2-clo-6-metyl-pyridin-4-carboxylat (125 g) va
axit axetic (1000 ml) vao hén hop dang hd. Péng binh phan tmg, 1am sach binh bang
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Na, va sau d6 1am sach binh bang H, va diéu 4p bang H,. Pun hdn hop phéan Gng & 60
°C trong hydro & 60 psi trong 7 gio. Chay hai phan Gng riéng bi€t trong cing quy md
va didu kién phan tmg. Loc hdn hop phan tmg ctia mdi phan tmg va két hop dich loc.
C6 dic dich loc trong chan khong dé tao thanh diu dic chira mot it axit axetic. Thém
metyl tert-butyl ete (2 L) vao dau ddc va khudy & nhiét 6 phong. Thu chét rén thu duoc,
rira bang metyl tert-butyl ete (2x 1000 mL) va 1am kho trong chan khong & 35 °C dé tao
thanh hop chit néu & dé muc & dang chét rin mau tring (400 g). '"H NMR (CDCl5)

1,55 (8, /=6,3 Hz, 3H); 1,85 (q, /~12,3 Hz, 1H); 2,23-1,98 (m, 3H); 2,59-2,46 (m, 1H);
2,85 (dt, J=13,0, 3,5 Hz, 1H); 3,20-3,06 (m, 1H); 3,53 (br d, /~12,6 Hz, 1H); 3,69 (s,
3H); 9,7 (br s, 1H)

Vi du diéu ché 2
Metyl 1-[(3-clo-2-flo-phenyl)metyl]-2-metyl-piperidin-4-carboxylat

Cl

Thém metyl 2-metylpiperidin-4-carboxylat hydroclorua (205,4 g, 1,06 mol), 1-
(bromometyl)-3-clo-2-flo-benzene (261 g, 1,17 mol), acetonitrile (2050 mL) va kali
carbonat (293 g, 2,12 mol) vao binh déy tron ba ¢b (1 L). Khudy hdn hop phan tng véi
hdi luu trong 18 gid. Sau d6 ding gia nhiét, loc chét rén, va sau do ria sach chit ran
bang axetonitril (2x 250 mL). C6 dic dich loc trong chén khong 8 tao thanh san phim
thé mau xanh 14 cdy. Hoa tan trong metyl tert-butyl ete (2500 ml), thém CELITE®,
khuéy' sau do6 loc. Rira dich loc b?mg nuéc. Chidt cac chét hiru co bang 1,25N nuée axit
clohydric (2000 ml) sau d6 v6i nudce axit clohydric 1M (1000 ml). Két hop cac dich
chiét chira nuéc va kiém hoa dén pH ~ 12 véi nudc natri hydroxit 48% (250 g). Chiét

bang metyl tert-butyl ete (3L). Lam kho céc chét hitu co qua magie sulfat, loc va co dac
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dé tao thanh hop chét néu & d& muc & dang diu mau ndu (272,8 g). MS (m/z): 300
(M+1).

Vi du diéu ché 3
Metyl (2R, 4R)-1-[(3-clo-2-flo-phenyl)metyl]-2-metyl-piperidin-4-carboxylat

Cl

Phén tach céc chit ddng phan ddi anh ctia metyl 1-[(3-clo-2-flo-phenyl)metyl]-
2-metyl-piperidin-4-carboxylat (272,8 g) st dung sic ki bat dbi v6i chat 10ng siéu t6i
han. Pha tinh: Chiralpak IC, pha dong: 3% ruou isopropylic va 0,2% dimetyletylamin.
Thu chét ddng phan déi anh duoc rira giai th nhét (Rt = 1,73 phit). Thu chit dong
phén déi anh duogc rira giai thir hai 13 hop chit néu & d& muc (158 g, higu sudt 49,7%;
Rr= 2,19 phut; MS (m/z): 300 (M+1).). Cac didu kién phan tich: Pha tinh: Chiralpak
IC, pha dong: 5% rugu isopropylic / 0,2% isopropyl amin, dong 3 mL/phut, nhi¢t do:
35°C. '

Vi du diéu ché 4
Metyl (2R,4R)-2-metylpiperidin-4-carboxylat hydroclorua
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H—CI

Thém  metyl  (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-2-metyl-piperidin-4-
carboxylat (250g, 0,834 mol), 1,2-dicloetan (1200 ml) va 1-cloetyl cloformat (112 ml,
1,04 mol) thanh 4000 ml binh ba cb. Khudy & 70°C v6i dung cu khudy co khi trong 72
gi0o. Thém 1-cloetyl cloformat (30 ml, 0,227 mol) va khudy ¢6 hdi Iru trong 6 gid. Cho
hén hop 1am lanh xudng 60°C va thém pha phéu thém metanol (250 ml) trong 30-45
phat. Khudy & 60-65°C trong 18 gid. Thém metanol (400 ml) va khudy & 65-68°C trong
5 gitr. D& hdn hop ngudi dén nhiét d6 moi trudng va khudy qua dém. C6 dic trong chan
khong thanh dang hd. Pha lodng hd véi etyl axetat (1500 ml) va khudy dén 0°C trong
30 phit. Thu chét rén va rira béng etyl axetat (1000 ml) dé tao thanh hop chit néu & dé
muc 12 chit rin mau xam (136,5 g, hiéu sut 84,5%). H' NMR (399,81 MHz, ds-
DMSO): 6 1,22 (d, J= 6,5 Hz, 3H), 1,53-1,43 (m, 1H), 1,73-1,62 (m, 1H), 1,99-1,91 (m,
2H), 2,71-2,63 (m, 1H), 2,89-2,83 (m, 1H), 3,15-3,12 (m, 1H), 3,23-3,20 (m, 1H), 3,59
(s, 3H), 9,03 (br, s, 1H), 9,44 (br, s, 1H).

Vi dy diéu ché 5
O1-tert-butyl O4-metyl (2R,4R)-2-metylpiperidin-1,4-dicarboxylat
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4

Thém metyl (2R,4R)-2-metylpiperidin-4-carboxylat hydroclorua (136 g, 0,702
mol) va diclometan (1500 ml) vao binh day tron ba c¢b 4L duoc trang bi dung cu khudy
phia trén. Thém diisopropyletylamine (250 ml) va khudy & nhiét 6 phong trong vai
phut. Thém 4-pyridinamin-N,N-dimetyl (9,0 g, 0,74 mol). Lam lanh trong bé da/nude.
Thém dung dich cua di-tert-butyldicarbonat (192 g, 0,88 mol) trong diclometan (300
ml) tir tir trong ~30 phut, duy tri nhiét do gitta 5-10 °C. Lam 4m hdn hop dén nhiét 4o
phong va khudy qua dém. Thém dung dich axit oxalic 10% (2L) va khudy & nhiét do
phong trong 45 phut. Téch cac 16p. Rira cac chét hitu co bing axit oxalic 5 % (1L). Rira
céc chét hitu co béng nudce, sau d6 1a NaCl bao hoa, 1am kho qua natri sulfat, loc va cd
dac trong chin khong. Hoa tan trong diclometan (250 ml). Gén vao dém silic dioxit (250
g) duoc lam uét bang diclometan. Rira giai bang diclometan (3L). C6 dic dich loc trong
chan khong va gitt trong chan khdng trong vai gio dé tao thanh hop chét néu & d& muc
(146 g, hiéu suit 80,8%) 1a ddu mau vang nhat. H' NMR (399,80 MHz, CDCls): 8 1,05
(d, J=6,8 Hz, 3H), 1,42 (s, 9H), 1,76-1,66 (m, 1H), 1,99-1,94 (m, 3H), 2,55 (quintet, J=
5,8 Hz, 1H), 3,10-3,02 (m, 1H), 3,67 (s, 3H), 3,85-3,78 (m, 1H), 4,18-4,10 (m, 1H).

Vi dy diéu ché 6
6-Bromo-2-(bromometyl)-3-flo-pyridin

Br:

~

|
F

Thém 6-bromo-3-flo-2-metyl-pyridin (50 g, 0,263 mol), N-bromosucxinimit

NN

(100 g, 0,562 mol) va carbon tetraclorua (500 ml) vao binh day tron ba ¢ 1000 ml dugc
trang bi thiét bi ngung tu hdi luu va dudng cip nito. Trong khi khudy & nhiét d6 phong,

-13-



25634

thém timg phén 2,2’-azobis(isobutyronitril). Khudy phan tmg trong 72 gid & 78 °C. Cho
hdn hop ngudi dén dén nhiét 4o phong va loc chit rén ra. Rira chét rdn bing toluen (2
X 100 ml). Cb dic dich loc dén ~ 250 ml, pha lodng bang tetrahydrofuran (300 ml) va
lam lanh dén 0-5 °C. Trong méi truong nito, thém dung dich dietyl phosphit (37 ml,
0,288 mol) va trietylamin (40 ml, 0,287 mol) trong tetrahydrofuran (100 ml) tir tir trong
30 phat. Lam 4m tir tir hdn hop dén nhiét do phong trong 1 gid. Co ddc trong chén
khong. Thém nuéc d4 lanh va khudy dén khi hdn hop & nhiét do phong. Thu chét rén va
rira bang nuée (2 X 200 ml). Lam khd chét rén trong chan khong. Hoa tan trong
diclometan (500 ml) va loc qua dém silic dioxit. Rira sach dém bing diclometan (250
ml). C6 dic dich loc trong chan khong, pha lodng bang cic hexan (500 ml) va c6 dic
trong chan khong dén ~100 ml. Thu chit rin va rira bing céc hexan (100 ml) dé thu
duge hop chit néu & d& muc (48,0 g, hiéu suit 67,8%) 1a chét rin mau tring. Thu chét
rén tir chit 1ong gbc va lam khd trong chan khong dé thu dugc hop chét néu & dé muc
nay (5,2 g, hiéu sult 7,35% ) 1a chét rdn mau tring. H! NMR (399,80 MHz, CDCls): &
4,51 (d, J=2,1 Hz, 2H), 7,31-7,25 (m, 1H), 7,42 (dd, J= 3,5, 8,6 Hz, 1H).

Vi du diéu ché 7
O1-tert-butyl 0O4-metyl (2R,4R)-4-[(6-bromo-3-flo-2-pyridyl)metyl]-2-metyl-
piperidin-1,4-dicarboxylat

Thém O1-tert-butyl-O4-metyl (2R, 4R)-2-metylpiperidin-1,4-dicarboxylat
(48,1 g, 0,187 mol) trong tetrahyrdofuran (470 ml) vao binh ddy tron ba c¢b dung tich 3
L va lam lanh hén hop dén -78 °C. Thém lithi diisopropylamit (10% khéi lurong) trong
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hexan (112,2 ml, 0,224 mol) tirng giot trong 30 phut duy tri nhiét d§ bén trong nhd
hon

-71°C. Khudy & -78 °C trong 1,5 gio. Thém dung dich 6-bromo-2-(bromometyl)-3-flo-
pyridin (60,4 g, 0,225 mol) trong tetrahydrofuran (470 ml) ting giot trong 1 gio duy tri
nhiét 6 bén trong nhé hon -71°C. Khudy & -78°C trong 1 gid. Nglng phan g bang
cach thém dung dich nwoc amoni clorua bdo hoa (150 ml). Thu chét rin thu dugc, hoa
tan trong nude (500 ml) va chiét bing etyl axetat (1000 ml). Két hop céc dich chiét, 1am
kho qua natri sulfat, loc va cd ddc trong chan khong. Lap lai phan Gng nay bing 57,22
g Ol-tert-butyl-O4-metyl (2R, 4R)-2-metylpiperidin-1,4-dicarboxylat trong cung didu
kién phan tng va két hop céc vét liéu thu dugc dé tinh ché. Tinh ché vt liéu két hop
bang sic ki trén silica gel (5-15% gradient hexan/etyl axetat) 8 thu dugc hop chit néu
& dé& muc (168,2 g) 13 ddu mau vang nhat. H' NMR (399,80 MHz, CDCls): § 0,98 (d, J=
7,1 Hz, 3H), 1,43 (s, 9H), 1,76 (dd, J= 6,0, 13,8 Hz, 1H), 2,02 (s, 2H), 2,23 (dt, J= 13,9,
2,1 Hz, 1H), 3,09-2,98 (m, 3H), 3,71 (s, 3H), 3,90-3,87 (m, 1H), 4,40-4,37 (m, 1H),
7,19 (t, J= 8,5 Hz, 1H), 7,29 (dd, J= 3,4, 8,6 Hz, 1H).

Vi dy diéu ché 8
Metyl  (2R,4R)-4-[(6-bromo-3-flo-2-pyridyl)metyl]-1-[(3-clo-2-flophenyl)metyl]-2-

metyl-piperidin-4-carboxylat

Cl
Thém Ol-tert-butyl-O4-metyl (2R,4R)-4-[(6-bromo-3-flo-2-pyridyl)metyl]-2-

metyl-piperidin-1,4-dicarboxylat (168,2 g, 0,378 mol) trong 1,4-dioxan (945 ml) vao
binh d4y tron ba cd dung tich 4 L. Thém tir tr trong 20 phut axit clohydric (4 M trong
475 mL 1,4-dioxan, 1,9 mol). Khudy & nhiét d6 phong trong 21 gid sau d6 & 50°C trong
4 gid. Thu chét ran va 1am khd trong chan khong & 45°C trong 1 gio. C6 dédc dich loc
thanh cht rén va 1am kho hoan toan. Thém céc chét rin két hop, kali cacbonat (105 g,

0,76 mol) va axetonitril (1200 ml) vao binh day tron ba c¢b dung tich 3 L. Khudy & nhiét
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d6 phong trong 20 phut sau d6 thém 3-clo-2-flobenzyl bromua (101,3 g, 0,453 mol).
Khudy & nhiét 6 phong trong 3 ngdy. Loc hdn hop qua CELITE®. C6 dic dich loc
thanh diu mau vang. Tinh ché dau bing sic ki trén silica gel (gradient 100 % diclometan
d6i v6i 7 % metyl-tert-butylete trong diclometan trong 70 phit) dé tao thanh hop chét
néu & d& muc (153 g, 0,314 mol) 12 diu mau vang. MS (m/z): 489 (M+1).

Vi dy diéu ché 9
Metyl (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[(3-flo-6-[(5-metyl-1H-pyrazol-
3-yl)amino]-2-pyridyllmetyl]-2-metylpiperidin-4-carboxylat

Cl

Thém rugu tert-butylic (9,4 ml) binh phan tmg trong 16 vi séng va loai oxy bang
cach phun nito trong 5 phut. Thém paladi(ll) axetat (0,044 g, 0,196 mmol) va 2-di-tert-
butylphosphino-2’,4°,6’-triiospropylbiphenyl (0,251 g, 0,58 mol). Thém nuéc (0,014
ml) tir dudi bé mit dung dich. Pun néng hdn hgp sit dung mdy kich thich vi séng dén
100 °C trong 2 phut. Thém dung dich chét xtic tic ndy qua bom tiém vao hdn hop sau
day.

Thém metyl (2R,4R)-4-[(6-bromo-3-flo-2-pyridyl)metyl]-1-[(3-clo-2-
flophenyl)-metyl]-2-metyl-piperidin-4-carboxylat (9,4 g, 0,019 mol), 5-metyl-1H-
pyrazole-3-amine (2,07 g, 0,021 mol) va ruou tert-butylic (65 ml) vao binh ddy tron ba
¢ dung tich 3 L. Pun hdn hop 40-45 °C va phun nito trong 10 phut. Thém xesi cacbonat
(14,5 g, 0,045 mol) va dung dich chét xtic tic, néu trén ddy, vao hdn hop. Khudy & 40-
45 °C trong 3,5 gio. Phan ing khong hoan toan. Piéu ché hdn hop bd sung ciia paladi(ll)
axetat‘ (0,0088 g, 0,039 mmol), 2-di-tert-butylphosphino-2’,4’,6’-triiospropylbiphenyl
(0,050 g, 0,103 mmol), nude (2,8 pL) va rugu tert-butylic (2 ml). Dun hdn hop nay st
dung may kich thich vi séng dén 100 °C trong 2 phiit va sau d6 thém no6 vao hdn hop
phan ting khong hoan toan. Khuiy hon hop phan ting & 40-45 °C trong 2 giv. Pha loang
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hén hop bang etyl axetat (100 mL), loc qua d&m CELITE® va rira dém bing etyl axetat
(100 mL). Co dic trong chin khong. Lap lai phan tng bang 129,35 g metyl (2R,4R)-4-
[(6-bromo-3-flo-2-pyridyl)metyl]-1-[(3-clo-2-flophenyl)metyl]-2-metyl-piperidin-4-
carboxylat trong ciing diéu kién phan (g nhu md ta trén day va két hop cac vat lidu tho
dé tinh ché.

Két hop hai san pham phan tGng tho. Tinh ché vat liéu bang séc ki trén silica gel
30% etyl axetat trong 1:1 diclometan/hexan d6i voi 100% etyl axetat dé thu dugc 95 g
chit rén mau hdng. Thém chét rin vao binh dung tich 4 L véi SILIAMETS® THIOL
(120 g) va diclometan (2 L). Khudy & nhiét do trong phong qua dém. Loc hdn hop qua
CELITE®. Cb dac dich loc dén kho dé tao thanh hop chit néu & dé muc (93,3 g) 1a bot
mau tring. MS (m/z): 504 (M+1).

Vidul
Axit (2R,4R)-1-[(3-Clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[ (5-metyl-1H-pyrazol-3-
yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic

Thém metyl (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[(3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metylpiperidin-4-carboxylat (19,95 g, 0,040
mol), axit clohydric (36,5% khdi lugng) va nuéc (140 ml, 1,63 mol) vao binh d4y tron
ba c¢b dung tich 1 L. Khudy & 93-96 °C trong 17 gid. Lam lanh dén nhiét d6 phong va
cd ddc trong chan khong. Hoa tan phén con lai trong nu6e (1000 ml) va 1am lanh trong
bé da. Pidu chinh d6 pH dén 6,5 véi natri hydroxit SN. Thu chét ran thu duoc va ria
béng nude. Chiét dich loc chira nude 10 % iospropanol/diclometan (3 x 500 ml). Lam
kho va ¢d diic thanh chat rén. Két hop hai chét rén va hoa tan trong etanol (200 ml). Pha
lodng bing etyl axetat (1500 ml) va khudy & nhiét d§ phong qua dém. Loc va cd dic
trong chin khong thanh chét rin. Hoa tan chit rén trong 5 % metanol/diclometan, pha

lodng béng etyl axetat (500 ml) va cd ddc thanh 300 ml. Loc chét rén ra. Lap lai phan
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tmg v6i 61,9 g metyl (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[(3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metylpiperidin-4-carboxylat trong cung diéu
kién phan ing nhu duge mo ta trén day. Két hop dich loc tir hai phan tmg. Co dic cac
dich loc két hop thanh ~ 600 ml va pha lodng béng hexan (600 ml). Thu chét rin va lam
kho trong chan khong & 50 °C qua dém. Co déc cac chét 1ong gdc trong chén khong dén
kho va 1am kho chét rén trong chan khong & 50 °C qua dém. Két hop cac chit rin dé tao
thanh hop chit néu & d& muc (63,44 g). MS (m/z): 490 (M+1). [a]*p+ 17,3° (c 1,00,
EtOH).

Vidu?2
Mubi tert-Butylamin cia axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-
metyl-1H-pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic

Cl
Thém axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-

pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic (580 mg) trong 4
mL axeton. Hoa tan chét rin dé tao thanh dung dich mau vang trong trong khi khudy &
60°C (nhiét ¢ dia)/1000 vong/phit. Thém fert-butylamin (150 pL, 1,20 duwong lugng,
99,5%) vao dung dich va quan sat thdy két tha. Tao hdn hop thanh dang hd trong 10
phtt nita & 60°C va sau d6 1am lanh dang hé nay dén nhiét 46 phong. Loc chét rin béng
loc chan khong va 1am kho chét ran trong 106 chan khéng & 60 °C dé tao thanh hop chét

néu & d& muc (635 mg, hiéu suét 95,26%).
Vidu3

Mudi amoni cta axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic
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Thém axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-
pyrazol-3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic (154 mg) trong 2
mL axeton. Hoa tan chét rin thanh dung dich mau vang trong trong khi khudy & 60°C
(nhiét @6 dia)/1000 vong/phut. Thém amoni hydroxit (29,8%, 50 pL, 1,22 duwong lugng)
vao dung dich va quan sét thiy két tia. Tao hdn hop thanh dang hd trong 2 gid nita &
60°C va sau d6 lam lanh dang hd nay dén nhiét d6 phong. Quan sat thiy dang hd dic
ctia chét rén mau tring sang. Loc chét rin bing loc chan khong va 1am kho chit rin
trong 16 chan khong & 60 °C dé tao thanh hop chét néu & dé muyc (145 mg, hiéu suit
90,81%).

Nhiéu xa bt tia X ctia hop chét cia Vidu 2 va 3

Thu duoc cc nhidu xa dd XRD cua cac chét rin dang tinh thé bang c4ch st dung
méy nhiéu xa bot tia X Bruker D4 Endeavor, c6 lip ngudn CuKa A = 1,54060 A
(0,154060 nm) va cam bién Vantec, van hanh & 35 kV va 50 mA. Mau dugc quét trong
khoang géc nhidu xa 20 tir 4 dén 40°, vi bude goc nhidu xa 20 13 0,009° va tée dd quét
14 0,5 gidy/bude, va do phan ky 1a 0,6 mm, bd chéng tén xa ¢d dinh 5,28, va khe cam
bién 9,5 mm. Bot kho duoc dwa vao bd chira miu bang thach anh va tao bé mit tron
bing cach st dung con truot thity tinh. Nhidu xa db dang tinh thé dugc thu thap & nhiét
d6 mdi treong xung quanh va do 4m tuong ddi. DA biét 1 trong linh vuc tinh thé hoc
14, d6i v6i mot dang tinh thé xac dinh bét ky ndo do, thi cuong dd tuwong ddi cia céc
dinh nhiu xa c6 thé thay d6i do su dinh huéng duoc wu tién xudit phét tir cac yéu té nhu
yéu 6 hinh thai tinh thé hodc yéu t ngoai dang tinh thé, Khi xuat hién téc dong cua sw
dinh hudng dugc vu tién, thi cuong do dinh bi thay dbi, nhung céc vi tri dinh dic trung
ctia dang da hinh 1a khong thay dbi. Xem, vi du, The United States Pharmacopeia #23,
National Formulary #18, pages 1843-1844, 1995. Ngoai ra, cling da biét rd trong linh
vuc tinh thé hoc 13, dbi v6i mot dang tinh thé x4c dinh bt ky nao d6, thi cac vi tri dinh
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& gbc cod thé thay d6i mot chut. Vi du, cac vi tri dinh c6 thé bi dich chuyén do sy thay
ddi ctia nhiét 46 hodc 6 4m ma tai d6, mAu dugc phan tich, su dich chuyén miu hozc
sw ¢6 mat hay khong c6 mit ciia chit ndi chuin. Trong trudng hop nay, sai khac vi tri
dinh v& goc nhidu xa 20 14 + 0,2 thi s& tinh dén kha ning do cAc bién d6i kha di néu trén
ma khong anh hudng dén viéc nhan dién mét cach rd rang dang tinh thé duoc phén tich.
C6 thé khing dinh dang tinh thé dya trén t5 hop duy nhét cac dinh c6 tinh phan biét
(theo don vi ° ctia goc nhidu xa 20), thudng 14 cac dinh ndi trdi hon han. Cac nhiu xa
dd dang tinh thé, dugc thu thip & nhiét d6 méi trudng xung quanh va do 4m twong dbi,
dugc diéu chinh theo c4c dinh tiéu chuén NIST 675 & géc nhifu xa 20 1a 8,853 va 26,774
do.

M3u d3 chuén bi & Vi du 2 khéc biét & chd kiéu XRD sir dung phét xa CuKa khi
¢ cac dinh nhiéu xa (cac tri s§ 2-theta) nhu duoc mo ta trong Bang 1 dudi ddy, va cu
thé 1a c6 cac dinh & 17,0° phéi hop v&i mdt hodc nhiéu dinh dugce chon tir nhém bao

gém 11,5°,23,2°, va 15,0°; v6i dung sai d6i véi cac g0c nhiéu xa 12 0,2 d9.

Bang 1: Cac dinh nhiu xa bt tia X clia hop chét ctia Vi du 2

binh | G6c (°2-Theta) +/- Cudng d6 twong dbi (% so voi dinh
0,2° cuong do cao nhat)
1 8,0 24.6
2 11,5 57,1
3 14,0 26,4
4 15,0 42,3
5 17,0 100,0
6 19,3 24.9
7 21,0 37,1
8 23,2 45,1
9 24,0 30,9
10 26,1 23,7

MAu d& chudn bi & Vi du 3 khac biét & chd kiéu XRD sir dung phat xa CuKa khi
¢6 cac dinh nhidu xa (c4c tri s6 2-theta) nhu dwgc mo ta trong Bang 2 dudi day, va cu
thé 12 c6 cac dinh & 4,6° phdi hop v6i mot hodc nhidu dinh dwgc chon tir nthém bao gdm

13,8°, 17,2°, va 15,9°; véi dung sai dbi voi cac gbc nhiéu xa 12 0,2 d9.

Bang 2: Cac dinh nhiéu xa bot tia X cua hop chét cua Viduy 3
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Dinh Goéc (°2-Theta) +/- Cuodng do tuong d6i (% so v6i dinh
0,2° cuong dd cao nhat)
1 4,6 100,0
2 9,3 38,1
3 9,9 26,1
4 10,5 39,4
5 13,8 72,2
6 15,9 62,7
7 17,2 66,6
8 18,5 40,3
9 21,3 52,3
10 28,1 49,8

Céu trtc tinh thé tia X ctia kinaza Aurora A st dung Vi du 3

Ving xtic tac ctia kinaza Aurora A (céc gbc 125-391 ciia trinh tu NP_003591)
duoc biéu hién trong cac té bao con tring Sf9 v6i thé poly-Histidin d4u N tach duoc boi
proteaza TEV. Protein dugc biéu hién dugc phén tach béng cach lién két v6i cot niken
tao chelat. Sau khi tach thé histidin, protein dugc tinh ché tiép bing cach dua qua cot
séc ki loai kich thuéc (16/600 S200; GE Lifesciences) dugc 1am can bang trong dém
chira natri phosphat 50mM pH 7,0, NaCl 250mM, EDTA 1mM, DTT 5mM, va B,y-
imidoadenosin 5'-triphosphat (AMP-PNP) 0,1mM. Protein kinaza Aurora A dugc tinh
ché & ndng @0 8,3 mg/ml dugc bd sung véi AMP-PNP b sung t&i ndng d6 cudi 1a 2
mM, va duoc két tinh & 21°C bing cach khuéch tan hoi. Su két tinh dugc dugc thuc
hién bang cach tron 0,8 pL protein v6i 0,8 pL dung dich chira chira MES 100mM, pH
4,6, PEG 3350 23% va amoni sulfat 150mM, va dugc cin bang véi ciing dung dich chta
trong c4c khay nho giot ndm ngang. Tinh thé don cta kinaza Aurora A trong phtrc hop
v6i AMP-PNP duoc ngdm qua dém trong dung dich chra 2 mM cia Vidu 3, va chuyén
vao dung dich chira polyetylen glycol 400 20%, va lam dong nhanh trong nito 16ng. Di
liéu nhiéu xa tia X dén 1,96 A dugc thu tir tinh thé déng & Lilly Research Laboratories
Collaborative Access Team Beam-Line (LRL-CAT APS 31ID) & ngudn photon cao,
Argonne, IL. Cac tia X & budc séng 0,9793 A duge sir dung dé thu cac khung 180 trong
khoang dao dong 1°, véi khoang cach phat hién I1a 185 mm. Chu trﬁc kinaza Aurora A
stt dung Vi du 3 dugc do bdi Molecular Replacement va dugc loc dén yéu 6 R 14 20,6%
va khong R 1 25,6%. K&t qua 1a v6i vi du 3 va dua ra héa hoc 14p thé. Héa hoc 1ap thé
cho Vidu 1 va 2 ciing dugc dua ra vi Vi du 1 st dung lam vét li¢u khéi du dé didu ché

Vidu2va3.
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Av6iVidu3

ATOM X Y Z Yéutd B
Cl 112,063 22,352 4,479 42,62
C2 112,093 21,548 5,620 40,92
C3 106,478 -13,876 6,709 30,97
C4 112,494 21,851 3,250 39,63
C5 106,509 14,173 5,352 32,26
C6 109,743 -16,303 3,016 23.86
C7 112,557 20,234 5,530 49,20
C8 107,454 -14,403 7,543 30,71
C9 112,992 -19,735 4,307 46,02
C10 112,961 20,539 3,170 49,13
Cl1 108,433 -15,216 6,985 29,52
C12 110,350 -16,658 1,793 21,45
C13 107,527 -15,000 4,893 27,64
Cl4 108,526 -15,780 2,647 22.41
Cl15 107,800 -17,220 8,960 40,44
Cl6 109,027 -18,128 6,966 34,87
C17 110,137 -17,883 9,201 32,43
C18 110,391 -18,481 6,358 28,24
C19 111,482 18,224 8,537 32,71
C20 109,128 -17,256 8,229 32,98
C21 111,684 17,267 1,564 24,45
C22 112,398 -18,885 9,578 37,45
C23 112,608 -19,345 6,737 32,82
C24 109,500 -15,812 7,858 33,06
N25 108,492 -15,529 5,670 28,42
N26 108,483 -15,845 1,290 23,85
N27 109,585 -16,379 0,739 22,58
N28 111,302 -19,083 7,346 32,56
N29 107,540 -15,286 3,509 30,18
030 106,690 -17,266 8,449 39,38
031 108,001 17,113 10,295 42,47
F32 107,438 14,126 8,849 36,03
F33 113,435 -18,468 4,239 56,09
CL34 113,500 -19,908 1,663 70,06

Céac két qua ctia cAc thir nghiém sau chiing minh rang hop chét ctia Vi du 1 theo
sang ché 13 chét trc ché Aurora A. Ngoai ra, cac két qua clia cac thir nghiém sau chimg
minh rang hop chit ciia Vidu 1 1a chét e ché chon loc Aurora A ma lam giam sy G
ché Aurora B hoic su e ché kép Aurora A/B. Ciing nhu vay, céc két qua cia cac thir

nghiém sau ching minh rang hop chét cua Vi du 1 1am gidm sy sy ngirg phan bao cua
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chu trinh t& bao b%mg cach trc ché hoat tinh cua kinaza Aurora. Ngoai ra, hop chét cua
Vi du 1 chimg minh Aurora A, khong phai Aurora B, kinaza huéng dich su uc ché in
vivo v6i cac mau khéi u ghép khac loai, ciing nhur hiu qua phat trién chdng khéi u déng

ké trong mAu chudt trui 10ng méc ung thu phdi t& bao nho NCI-H446.

Thir nghiém kinaza Aurora A

Thir nghiém nay do kha ndng thir nghiém ctia céc hop chit trong viéc trc ché hoat
tinh kinaza Aurora A in vitro bang cach do phan cuc huynh quang ctia ADP bang thiét
bi TRANSCREENER trong miu dia 96 giéng mau den (CORNING® COSTAR®
3694). Chudn bi dung dich trong dém kinaza [axit 4-(2-hydroxyetyl)-1-
piperazineetansulfonic (HEPES) 50mM, pH 7,4, MgCl, 4mM, TRITON™ X-100
0,01%va dithiothreitol (DTT) 2 mM] v6i adenosin triphosphat (ATP) va vong hoat hoa
kinaza Aurora A (ENOGEN®, #326861) & néng dd cubi tuong tng 13 20 pM ATP va
150 pM vong hoat héa kinaza Aurora A. Enzym Aurora A dugc thém vao dung dich véi
ndng do cudi 12 0,096 ng/uL. Cac hop chit thir nghiém dugc pha lodng theo day 1:3
trong 20% dimetyl sulfoxit (DMSO) dé tao thanh dudng cong dép Gmg 10 diém & cac
ndng d6 cubi bit diu & 20 pM. Pém DMSO mot minh khdng ¢ hop chit thir nghiém
duge st dung lam d6i ching dwong (hoat tinh dly du ciia Aurora A khi ving mit chét
e ché). P6i ching 4m 13 hdn hop phan tng ddy da cong véi 100 nM axit
etylendiamintetraaxetic (EDTA) dé xac dinh mic co so cua adenosin 5'-diphosphat
(ADP). Thém dung dich enzym Aurora A da duoc chuén bi vao dia chira cac hop chit
thir nghiém va cac dbi chitng duong va d6i chimg 4m va 1 so bd hdn hop trong 30 phut
& 22 °C. Phan Gng dugc bét du bang cach thém ATP va dung dich vong hoat hoa kinaza
Aurora A va kéo dai trong 30 phut ¢ 22 °C. Phan ting sau d6 dugc ding bang cach thém
25 uL (1:1 thé tich:thé tich) ctia hdn hop phét hién ADP chira chit danh ddu gan hong
ngoai d6i véi ADP, khéng thé ADP va dém ding va phat hién (Bellbrook Labs cat #
3003-10K). Cac dia dugc gilt trong bong t6i trong it nhit 2 git dé cho phép su thay thé
clia chét ddnh d4u ADP Alexa633 (duoc lién két v6i khéng thé ADP2) bsi ADP dugce
tao ra trong phan Ung kinaza, va sy gidm phan cyc huynh quang dugc xac dinh
(Ultra384, Tecan). Puong cong tiéu chuin ctia ADP/ATP trong dém kinaza trén day

duoc st dung dé xéc dinh sy chuyén ddi ctia ADP d6i v6i céc hop chét thir nghiém.
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Su khéac bi€t gifta gié tri trung binh cua cac d6i chimg duong va d6i ching 4m
duogc 14y 13 100% hoat tinh. Su higu chinh dudng cong logic 4 thong sd duoc str dung
d8 tao ra cac gia tri ICso st dung phin mém ActivityBase™ (IDBS, Alameda CA). Thu
nghiém biéu di&n ty 18 c6 nghia ti thiéu (Minimum Significant Ratio - MSR) 1a < 3.

Hop chét trong pham vi sang ché dugc thir nghiém trong thit nghiém nay vé co
ban 14 nhu dugc mo ta trén day. Hop chét cta Vi du 1 duge xéc dinh 13 ¢6 ICso 14 1,12
+ 0,15 nM (n=4). Thr nghiém sinh héa Aurora A dat dén gidi han phat hién thir nghiém
thdp dén murc ICso ghi nhan dugc c6 thé khong phan anh hiéu lyc e ché chinh x4c ciia
hop chét in vitro; tuy nhién, ban than thit nghiém 1a hop 1& v& mat thdng ké dén mirc dit
liéu nay dwa ra két qua ICso ctia hop chét ching minh trong thtr nghiém. Do d6, cac két

qué chi ra rang Vi du 1 {rc ché hoat tinh kinaza Aurora A in vitro.

Thir nghiém kinaza Aurora B

Thir nghiém nay do kha néng thir nghiém cuta cac hop chét trong viéc e ché hoat
tinh kinaza Aurora B in vitro bang cach do phan cuc huynh quang ctia ADP bang thiét
bi TRANSCREENER trong miu dia 96 giéng mau den (CORNING COSTAR 3694).
Chuén bj dung dich enzym Aurora B trong dém kinaza (HEPES 37,5 mM, pH 7.4,
MgCl» 6,25 mM, TRITON™ X-100 0,0075% va DTT 2,5 mM) véi enzym Aurora B
(c4c ndng dd cudi 14 0,39 ng/pL), peptit INCEP 0,1uM (GenScript, #92480_1, cdc ndng
d6 cudi 0,1 uM), ATP (néng d6 cudi 10 uM), va Histon H3 (Anaspec, #KLH08-4, néng
d6 cudi 5 pM). Céc hop chit thir nghiém duge pha lodng theo ddy 1:3 trong 20% DMSO
@8 tao thanh dudng cong dép tng 10 diém & cac ndng dd cudi bit ddu & 20 pM. Pém
DMSO mdt minh khong c6 hop chit duge st dung 1am d6i chimg dwong (hoat tinh day
dt cia Aurora B khi véng mit chét trc ché). Péi chimg 4m 13 hdn hop phén Gng day dua
cdng v6i EDTA 100 nM dé x4c dinh mtc co s& cia ADP. Thém dung dichj enzym
Aurora B d4 dugc chudn bi vao dia chita cic hop chét thir nghiém va céc d6i chung
dwong va d6i chimg am. U so bd hén hop trong 30 phit & 22 °C. Dung dich ATP va
Histon H3 trén day duoc thém vao dé bit ddu phan tng va dia dugc  trong 45 phut &
22 °C. Phan tng dugc dimg bang cach thém 25 pL (1:1 thé tich:thé tich) ctia hdn hop
phat hién ADP chita chat danh d4u gin hong ngoai dbi v6i ADP, khang thé ADP va dém
dirg va phét hién (Bellbrook Labs cat # 3003-10K). Cac dia duoc gifr trong bong tbi
trong it nhét 2 ity dé cho phép su thay thé clia chit dénh du ADP Alexa633 (duoc lién
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két voi khang thé ADP2) béi ADP dugc tao ra trong phéan ing kinaza truéce khi sy phan
cuc huynh quang dugc xac dinh (Ultra384, Tecan). Dudng cong ti€u chuin cua
ADP/ATP trong dém kinaza mo ta trén day duoc thiét lap dé x4c dinh sy chuyén dbi cua
ADP dbi v6i hop chét thir nghiém..

Su khac biét giita gié trj trung binh cta d6i chiing duong va d6i chiing 4m dugc
14y 12 100% hoat tinh. Sy hiéu chinh duong cong logic 4 thong sé dugc st dung dé tao
ra cac gid tri ICso str dung phan mém ActivityBase™ (IDBS, Alameda CA). Thir nghiém
bibu di&n ty 18 c6 nghia téi thiéu (Minimum Significant Ratio - MSR) 1a < 3.

Hop chét trong pham vi sdng ché dugc thir nghiém trong thir nghiém nay vé co
ban 1a nhu duge mo ta trén ddy. Hop chit cia Vi du 1 dugc xac dinh 13 ¢6 ICso 12 1510
+ 668 nM (n=5). Céc két qua chi ra ring Vi du 1 @c ché hoat tinh kinaza Aurora B in

vitro it hon tke ché hoat tinh kinaza Aurora A in vitro.

Histon H3 phospho-Ser10 va thir nghiém da kidu hinh dya trén ham lugng ADN t€ bao

Thir nghiém do sy trc ché Aurora A gdy cdm Ung sy ngling phan bao. Su trc ché
Aurora A cam tng su ngig phan bao dugc do bang su ting clia chit danh d4u sy phan
bao H3 phospho-Ser10, sy ting ham lugng ADN 4N (G2/M), va cac kiéu hinh trc ché
sy tang sinh té bao v6i su didu tri bing hop chét trong 24 gid sit dung Acumen
Explorer™ (May d¢ém dong quét vi dia huynh quang Laser (TTP LabTech LTD, UK)).
Céc té bao Hela tir bd suu tip mdi truong kiéu My (American Type Culture Collection
-ATCC) duogc dit & 5000 té bao/giéng trong dia BD BIOCOAT™ poly-D-lysin 96 giéng
(Becton Dickinson, catalog # 356640) va dugc u & 37 °C trong 24 gid trong 5 % CO2
trong mdi truong cAn thiét ti thiéu (Minimum Essential Media -MEM) (vi du, Gibco,
catalog # 31095) véi 10% huyét thanh bao thai bd (Fetal Bovine Serum -FBS) (vi du
Gibco, catalog #16000), 1% céc axit amin khong can thiét (vi du Gibco, catalog
#11140), 1% natri pyruvat (vi du Gibco catalog #11360) va 1% Penicillin-Streptomycin
(vi du Gibco, catalog #15140) . Cac té bao dugc xtr Iy bang cach thém céc hop chét thir
nghiém vao mdi truong, phan 1iéu & 10 diém 13 mitc pha lodng theo day 1:3 trong khoang
20 uM dén 0,001 uM, va v6i ndng @6 DMSO cuébi 1a 0,25%. Sau 24 phoi nhiém véi cac
hop chét, cac té bao dugc cb dinh v6i PREFER™ (Anatech LTD., catalog # 414) trong
30 phit & nhiét 40 phong, duoc rira mot 14n bing nudc mubi dém phosphat (phosphat
buffered saline -PBS) va dugc tao khé nang thdm bang 0,1% TRITON® X100 trong
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dung dich PBS trong 15 phut & nhiét 4§ phong. Cac té bao dugc rira hai 14n bang PBS
va dugc phong bé bing 1% albumin huyét thanh bd (BSA) trong PBS (vi dy Sigma,
catalog # A7030) trong 30 phut ¢ nhiét do phong. Khang thé da dong so cdp khang
histon H3 phospho-Ser10 cta thé (Millipore, catalog # 06-570) dugc thém & 1:1000
trong PBS vé6i 1% BSA dbi véi té bao va dugc i qua dém & 4°C. Sau hai lan rira bing
PBS, céc t& bao dugc i v&i khang thé thir cAp cia dé duge dén nhan Alexa 488 khang
IgG cia tho ty 16 1:1000 trong PBS (Invitrogen cat # A11008) trong 1 gid & nhiét do
phong. Sau hai 14n rira nita v6i PBS, dung dich chira 10 pg/mL propidi iodua (Invitrogen
catalog # P3566) va 50 ug/mL Ribonucleaza A (Sigma catalog # R-6513) trong PBS
duogc thém vao dé nhudém nhan. Cic dia huynh quang duoc quét bing ACUMEN
EXPLORER™ [May dém té bao quét vi dia huynh quang Laser (bao gbm kich thich
laze 488 nm ion agon va phét hién bang nhiéu dén nhan quang dién, san xuét bsi TTP
LabTech Ltd.) dé do ham lugng histon H3 phospho-Ser10 va ADN. Sy phén tich hinh
anh duoc dua trén cc tin hiéu huynh quang t& bao d& nhan dién cac té bao & céc tap
hop khéac nhau. Cac dAu ra cua thir nghiém 13 phén trim cla sy rc ché su ting sinh té
bao, phin trim clia c4c té bao duong tinh v6i histon H3 phospho-Ser10, phén trim clia
2N (chu trinh té bao G1 hogc ham Iwvgng ADN diploit trong d6 N d& cap dén bd thé don
ctia cac nhi®m sic thé, ham luong ADN haploit) va phén tram cta 4N plus >4N (chu
trinh té bio G2/M va cao hon) cia c4c profin biéu db tan sudt ADN. Céc tri s6 ICso va
ECso dugc xac dinh bang hiéu chinh dudong cong dén logic bdn thong sé cho mdi thong
sb dau ra sir dung ACTIVITY BASE™,

Hop chit trong pham vi sang ché duoc thir nghiém trong thtr nghiém nay vé }co
ban 13 nhu dwgc mo ta trén ddy. Hop chét ctia Vi du 1 thé hién su ngirg phan bao véi
ECso clia 108+15 nM (n=4) dé ting Histon H3 P-Ser10, ECso 12 108+27 nM (n=4) dé
tang ham lugng 4N-ADN, va ICso1a 52,9427 nM (n=4) dbi véi su trc ché tang sinh té

bao, mot cach tuwong Ung.

Thir nghiém dya trén t& bao wc ché Aurora B histon H3 phospho-Ser10

Thir nghiém do sy giam histon H3 phospho-Ser10 cdm tmg boi sy e ché Aurora
B v&i mot gidr didu tri bing hop chit thir nghiém. Céc té bao NCI-H446 tir bg suu tap
moi trudng kiéu M§ (American Type Culture Collection -ATCC) dugc dét & 12000 té
bao/giéng trong dia BD BIOCOAT™ poly-D-lysin 96 giéng (Becton Dickinson, catalog
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# 356640) va dugc u & 37 °C trong 24 gio¢ trong 5 % CO; trong mdi trudng Roswell
Park Memorial Institute (RPMI) (vi du Gibco, catalog # 52400) v6i su bd sung FBS
10% (vi du Gibco, catalog #16000) va 1% Penicillin-Streptomycin (vi du Gibco, catalog
#15140). Céc té bao duoc xtr Iy bing cach thém cac hop chit thir nghiém vio moéi
truomg, phéan lidu & 10 diém 1 mic pha lodng theo diy 1:3 trong khoang 40 pM dén
0,002 pM, va vé6i ndng d6 DMSO cubi 14 0,2%. Sau mot gid phoi nhiém véi cac hop
chét thir nghiém, cac t& bao dwoc ¢ dinh bing 16% formaldehyt trong PBS (ndng d
cubi 4% tir dung dich khéi ciia Formaldehyde 37%, Sigma catalog # F1635) trong 45
phut ¢ nhiét do phong, dugc rira mot 14n bing PBS va tao tinh thAm bang metanol lanh
trong 15 phit & nhiét do phong. Sau d6, céc té bao duge rira mot 1an bang 0,1%
TRITON® X100 trong dung dich PBS, hai 14n bing PBS va phong bé bang 3% Skim
Milk trong PBS (Difco, catalog # 232100) trong 30 phit & nhiét d6 phong. Khang thé
da dong so cip khang histon H3 phospho-Ser10 cua thd (Millipore, catalog # 06-570)
duoc thém & 1:1000 trong PBS véi 3% sita tach béo trong PBS déi véi cac té bao va
dugc u qua dém & 4°C. Sau khi rira mot l4n bang 0,1% TRITON® X100 trong dung
dich PBS va hai 14n bang PBS, cac t bao duge U voi khang thé thir cép cua dé dugc
dan nhin Alexa 488 khang IgG cua tho ty 18 1:1000 trong PBS (Invitrogen cat # A11008)
trong 1 gi® & nhiét d6 phong. Sau hai 14n rira nita v6i PBS, dung dich chtra 10 pg/mL
propidi iodua (Invitrogen catalog # P3566) va 50 pg/mL Ribonucleaza A (Sigma catalog
# R-6513) trong PBS dugc thém vao dé nhudm nhan. Céc dia huynh quang dugce quét
bing ACUMEN EXPLORER™ [May dém té bao quét vi dia huynh quang Laser (bao
gdm kich thich laze 488 nm ion agon va phét hién bing nhiéu dén nhan quang dién, san
xuét boi TTP LabTech Ltd.) dé do su phosphoryl héa ctia ham Iugng histon H3 phospho-
Ser10 va ADN. Su phan tich hinh anh dugc dya trén céc tin hi¢u huynh quang té bao dé
nhén dién céc té bao & cac tip hop khac nhau. Théng sb dau ra cia thir nghiém 1a phén
tram clia cac té bao duong tinh v6i Histon H3 phospho-Ser10. Céc tri s6 ICso dugce x4c
dinh bang cach hiéu chinh dudng cong dén logic bbn thong s6 cho mdi thong s6 ddura
stt dung Genedata Screener®.

Hop chét trong pham vi séng ché duogc thir nghiém trong thtt nghiém nay vé co
ban 1a nhu duge mo ta trén day. Hop chat cia Vi du 1 thé hién ICso tc ché Aurora B &

1467 + 456 nM (n=4). Cung v6i dit liéu cia nghiém dua trén té bao Aurora A phosphor-
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Thr288 MSD, dugc dua ra dudi day, Vidu 1 thé hién su chon loc ciia Aurora A so véi

Aurora B.

Chuén bi san phim phén giai t& bao va dich chiét histon

Day 1a phuong phép dé chuin bj cac dich phan gii té bao dé st dung cho thir
nghiém e ché phosphoryl Aurora A bang ELISA Meso Scale Discovery (MSD) sau
day. San phim phan giai té bao ung thu phdi té bao nho (Small cell lung cancer -SCLC)
H446 dugc chudn bi theo md tad cia nha san xuit MSD (http://www.meso-

scale.com/CatalogSystem Web/Documents/Phospho Aurora A Thr288 WCL.pdf) st

dung dém phan giai (Tris 25 mM, pH 7,5; Leupeptin 10 pg/mL; Trypsin-Chymotrypsin
10 ug/mL; tosyl phenylalanyl clometyl keton (TPCK) 10 pg/mL; Aprotinin 10 pg/mL;
B-glyxerophosphat 60 mM; Triton X-100 1%; natri pyrophosphat (Na;H,P207) 2,5 mM;
NaCl 150 mM; EDTA 15 mM; axit etylen glycol tetraaxetic (EGTA) 5 mM; Nalpha-4-
Tosyl-L-arginin metyl este hydroclorua (TAME) 2 mM; 4-nitrophenyl phosphat dinatri
mubi hexahydrat (PNPP) 15 mM; benzamidin 5 mM; natri vanadate 1 mM; natri florua
10 mM; phenylmetansulfonylfluorua (PMSF) 50 pg/mL; DTT 1 mM; axit okadaic 1
uM; Microcystin 1 pM). Nong 9 protein trong dich ndi dugc do bing thir nghiém
Biorad DC-Protein (#500-0111, BioRad) va 25uL clia Img/mL san phdm phan giai té
bao dugc st dung cho thit Aurora A phosphor-Thr288 MSD.

Thir nghiém dua trén Aurora A phospho-té bao MSD Thr288

Muc dich cta thir nghiém la dé do hoat tinh trc ché kinaza Aurora A trong mdi
trudong nudi céy té bao. Thir nghiém duoc thyc hién st dung dia ELISA Meso Scale
Discovery (MSD) 96 giéng (#K150 JCD Whole Cell Lysate Kit, Meso Scale Discovery,
MD).

Dia A MULTI-SPOT® Phospho-Aurora A Singleplex dugc phong bé bang 150
nl/giéng dung dich phong bé A (ndng d6 cudi 3% BSA). Lic dia & nhiét dd phong trong
1 gid va rira bing dém MSD TrisWash ba l4n. Phan tin 25uL san phim phan giai té bao
ndng d6 1 mg/mL vio dia MULTI-SPOT® Phospho-Aurora MSD. U hén hop thém 3
gid & nhiét do phong va rira hdn hop bing dém MSD TrisWash ba 1in. Khang thé phat
hién (Phospho-T288 SULFO-TAGTM khang Aurora A ) dugc pha lodng 50x trong 1%
dém pha loang khang thé BSA (1 phan ctia 3% BSA véi 2 phan dém rira MSD; 0,02%
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chét phong bé D-R), va 25 pl/giéng duoc thém vao dia dugc lic trong 1gid & nhiét d6
phong. Pia dugce rira 3 14n bing dém MSD TrisWash tru6e khi thém 150 pL/giéng dém
doc 2X MSD vao dia va dia dugc doc trén may MSD SECTORTM Imager 6000. Phan
tram sy e ché duge xac dinh 14 [(100-(gia tri MSD - gi tri (rc ché t&i da MSD)/(gi4 tri
trc ché t6i thidu MSD- gi4 tri wrc ché t6i da MSD)]*100. Thuét ngit “t8i da” va “tdi thiéu”
duge xac dinh bing 2 pM hop chét dbi ching duong alisertib so véi mdt minh d6i chting
am DMSO.

Hop chit trong pham vi séng ché duoc thir nghiém trong thir nghiém nay vé co
ban 1a nhu duge mo ta trén day. Hop chit Vi du 1 thé hién sy (rc ché Aurora A véi 1 gid
- didu tri bang hop chét trong t& bao vdi ICso & 1,4 = 1,1 nM (n=2). Dit liéu thé hién rang

Vidu 1 chitng minh hoat tinh tc ché kinaza Aurora A trong méi truong nudi cdy té bao.

Chudn bi san phdm phén giai protein khdi u va dich chiét histon

Day 1a phuong phap chuén bi san phdm phan giai khéi u ghép kha loai va dich
chiét histon dugc sir dung trong céc thir nghiém trc ché dich in vivo (IVTI) sau day. Cac
mau khdi u duge 1am lanh trong nito 16ng va dugc dit trong cic tAm va hd va gid trén
binh chtra d4 khd. Cac mAu md khéi u dugc nghién bing chay va cac md khéi u dugce
tan vun dugc chuyén vao 6ng chira cac hat Lysing Maxtrix D (#6913-500; Biomedicals
MP Lysing Maxtrix D) va 0,6mL dém phan giai (Tris 25 mM, pH 7,5; Leupeptin 10
ng/mL; Trypsin-Chymotrypsin 10 pg/mL; TPCK 10 pg/mL; Aprotinin 10 pg/mL; B-
glyxerophosphat 60 mM; Triton X-100 1%; natri pyrophosphat (Na2H2P207) 2,5 mM;
NaCl 150 mM; EDTA 15 mM; EGTA 5 mM; Nalpha-4-Tosyl-L-arginin metyl este
hydroclorua (TAME) 2 mM; PNPP 15 mM; benzamidine 5 mM; natri vanadat 1 mM;
natri florua 10 mM; PMSF 50 ug/mL; DTT 1 mM; axit okadaic 1 pM; microxystin 1
uM) céng véi vién nén khong chira EDTA (#1873580; Roche). Cac bng duge lic manh
trong 30 gidy & tdc do 6,0 trong Biol01 fastPrep (#Bio 101; Thermo Seweant). San
phdm phén giai khdi u dugc chudn bi theo md ta cia nha san xudt MSD
(http://www.meso-
scale.com/CatalogSystemWeb/Documents/Phospho_Aurora A_Thr288_ WCL.pdf).
Nong do protein trong dich ndi dugc xac dinh biang thir nghiém Biorad DC-Protein
(#500-0111).
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B kit chiét histon téng (#OP-0006; EpiQuik) dwgc sir dung dé chiét histon tng
tir cac pelet md khéi u trong budc ly tim trén diy theo md t& cta nhd san Xuét
(http://www.epigentek.com/docs/OP-0006.pdf). Nong do protein dugc do bsi thir
nghiém Biorad DC-Protein (#500-0111; BioRad), va 25 pL protein chiét histon
0,25mg/mL duogc st dung cho cac thir nghiém IVTI histon H3 phospho-Ser10.

Tht nghiém phospho-Thr288 MSD trc ché Aurora A in vivo (Aurora A in vivo target in
hibition - IVTI)

Muc dich cua thir nghiém la dé do su trc ché kinaza Aurora A in vivo v6i cac mau
md ghép khac loai. Thyc hién thir nghiém véi dia ELISA Meso Scale Discovery (MSD)
96 giéng. Pia MULTI-SPOT® Phospho-Aurora A Singleplex (K150 JCD Whole Cell
Lysate Kit; Meso Scale Discovery, MD) dugc nap 150 pul/giéng dung dich phong béA
(ndng d6 cudi 3% BSA). Léc dia & nhiét do phong trong 1 gidy va rira bang dém TrisWash
ba lan. Cac san phdm phén giai khdi u duoc chuén bj tir phuong phap phén giai khéi u
trén day dén 1 mg/mL va 25uL/giéng dugc phan tan vao dia MULTI-SPOT® Phospho-
Aurora MSD. U hén hop thém 3 gi& & nhiét do phong, va ria ba 14n bang dém rira
TrisWash. Khang thé phét hién Phospho-T288 SULFO-TAGTM khang Aurora A trong
dém pha loang khang thé BSA 1% (khang thé dugc pha loang 50x vao dém véi 1 phén
ctia BSA 3% cong voi 2 phin dém rira; 0,02% chét phong bé D-R) véi lugng 25
ul/giéng duoc thém vao dia va l4c dia trong 1 gid & nhiét 6 phong. Rita dia ba lan
bang dém TrisWash, thém 150 ul/giéng 2X dém Read T vao dia, va sau d6 doc ludn
trén may MSD SECTORTM Imager 6000. Phan tram trc ché dugc x4c dinh 1a [100-(gia
tri doc MSD trung binh ciia nhém diéu tri bﬁng hop chét/ gia tri doc MSSD cia trung binh
cia nhém dung té duge)]*100.

Hop chét trong pham vi séng ché dugc thir nghiém trong thir nghiém nay vé co
ban 1a nhu duge md ta trén day. Hop chét ctia Vi du 1 thé hién TEDso ctia 2,13 mg/kg
v6i mau moé ghép khéc loai H446 & chudt trui 1ong (Threshold Effective Dose) trong
nghién ctru d4p tng lidu 3 gi& sau khi phan lidu. Dir liéu thé hién ring Vi du 1 chimg
minh sy (e ché kinaza Aurora A in vivo v6i cac miu mo ghép khac loai & TED xac

dinh.
Thir nghiém histon H3 phospho-Ser10 MSD ¢ ché dich Aurora B in vivo (IVTI)
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Muc dich cia thir nghiém 1a do hoat tinh rc ché kinaza Aurora B in vivo véi cac
mAu mo ghép khéc loai bang cach x4c dinh sy trc ché histon H3 phospho-Ser10 vi d6 1a
chét nén xubi dong truc tiép ctia kinaza Aurora B. Thuc hién thir nghiém véi dia ELISA
Meso Scale Discovery (MSD) 96 giéng. Dung dich phong bé-A (ndng d6 cudi 3% BSA)
dugc thém vao dia MULTI-SPOT® Histon H3 4-Spot (Cat# K150 EWD-3 JCD Whole
Cell Lysate Kit, Meso Scale Discovery, MD) & 150 pL/ giéng va lic dia & nhiét d6 phong
trong 1 gio. Sau khi rira ba 14n voi dém MSD TrisWash, dich chiét histon dugc chuin
bi dén 0,25mg/mL véi san phdm phén giai khéi u duoc phéan tan lén dia MSD &
25uL/giéng. U hdn hop thém 3 gid & nhiét d6 phong, rtra 3 1an bing dém MSD
TrisWash. Khang thé phat hién SULFO-TAG khang histon H3 phospho-Ser10 dugc pha
lodng 50x vao 3 mL dém pha lodng khéng thé BSA 1% (1ml BSA 3% v6i 2 mL dém
rira MSD; 0,01% chét phong bé D-M), va 25 pL/giéng dugc thém vao dia va lic dia &
nhiét d6 phong trong 1 gi¢. Sau do, rira dia 3 1an bang dém MSD TrisWash. Thém 150
uL/giéng dém 2X MSD Read T vao giéng. Poc dia luén bang may MSD SECTORTM
Imager 6000. Phin trim trc ché dugc xéc dinh 13 [100-(gia tri doc MSD trung binh ciia
nhém didu tri bing hop chét/gia tri doc MSD cila trung binh ctia nhém dung ta
dugc)]*100.

Hop chét trong pham vi séng ché duogc thir nghiém trong thir nghiém nay vé co
ban 1a nhu dugce mo ta trén day. Hop chét ctia Vi du 1 thé hién sy G ché hon 50% histon
H3 phospho-Ser10 trong thir nghi¢m trong nghién ctru dap ung lidu & 30 mg/kg 3 gid
sau khi phan lidu, va trong tién trinh nghién ctru & 50 mg/kg 1 gid sau khi phén lidu.
Két qua nay goi y ring Vi du 1 khong tc ché Aurora B in vivo v6i cac miu mo ghép

khéc loai ¢ cdc liéu xdc dinh.

Hiéu qua phat trién chéng khéi u & mau ghép khac loai chudt trui 16ng SCLC NCI-H44
6

Thir nghiém nay 1a dé do su trc ché phat trién khéi u in vivo trong cédc mau ghép
khéac loai chudt trui 16ng SCLC NCI-H446 va SCLC NCI-H69. T4t ca cac nghién ctru
in vivo dugc thuc hién theo The Institutional Animal Care va Use Protocols. Ddi véi cac
mAu ghép khac loai, cac té bao ung thu phdi t& bao nho NCI-H446 ciia ngudi va cée té
bao ung thu phdi té bao nho NCI-H69 ciia ngudi 1a dugc duy tri nhu duge khuyén nghi

bdi nha cung cip. Céc té bao duge thu, rira va dugce tai tao huyén phu trong hdn hop ty
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1€ 1:1 cua moi trudong khong huyét thanh va Matrigel (354234, Becton Dickinson). Sau
do, céc té bao duge cay vao chudt cai trui 16ng thiéu tuyén (rc (Harlan Laboratories)
dudi da gan suon phai & 5 x 109 t& bao/chudt. Thé tich khdi u duge wée tinh bing cach
str dung cong thirc: v=1 x w2 x 0,536 trong d6 1 = duong kinh do duoc 16n hon va w =
duong kinh vudng goc nhd hon. Dit liéu dugc phén tich bing phan mém SAS (SAS
Institutes Inc, Cary, NC).

Khi thé tich khdi u dat dén 150 mm?3 & chuét trui 16ng, cac dong vat duogc ngiu
nhién héa theo thé tich khéi u va cho ding hop chét thir nghiém trong dang bao ché st
dung t4 dugc 1a 20% hydroxypropyl beta xyclodextrin (HPBCD)/25mM dém phosphat
pHS8, véi d6 pH duge diéu chinh dén pH 9 véi NaOH 1N. Mudi dong vat dugc st dung
trén nhom dung t4 duoc va nhém didu tri. G mdi thoi diém 14y, cic nhom didu tri duge
so sanh v6i nhom ddi chimg ding t4 dugc. Thé tich khdi u dua ra 13 gia tri trung binh
v6i céc sai s6 tiéu chudn cho mdi nhom didu tri.

Hop chét trong pham vi sang ché dugc thir nghiém trong thir nghiém nay vé co
ban 12 nhu dwoc md ta trén ddy. Hop chit ctia Vi du 1 chiing minh hiéu qua phat trién
chbng khéi u déng ké trong mAu chuot tryi 16ng ghép khac loai ung thu phdi té bao nhod

NCI-H446 va & mAu chudt trui 16ng ghép khéc loai ung thu phéi té bao nho NCI-H69.
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Bang 4: Su trc ché phat trién khéi u ghép khac loai SCLC H446 in vivo véi didu tri ban

gVidul
Thé tich :

, A 1A X The tich , ,e
Lhde do Ticw khoiu | 6 SE | Gidtrip | Delta T/C (%) | Muc thodi
ung trung binh 3 trién (%)

(mm3) (mm*)

. khon n L 4 khong xac
Té dugc 698,61 319434 | o d% o | Khongxdcdinh | o &
Vidul
30 mg/kg; 106,19 22,729 <,001* | khong x4c dinh -45,8
BIDx21
Vidul
50 mg/kg; 31,62 4,340 <,001* | khong xéac dinh -83.,9
BIDx21

Phan tich thé tich khdi u duoc dya trén Log 10 va cAu tric hi€p phuong sai
SpatialPower.

*:dang ké (p < 0,05); NA: Khong 4p dung.

Delata T/C (%) dugc tinh toan & ngdy 30 khi thé tich khéi u trong nhém diéu tri 13 &
mirc hodic trén mirc thé tich khdi u dudng co sé trén ddy (ngay 16).

Cong thie 1a 100*(T-T0)/(C-C0) trong d¢6 T va C tuong ng la thé tich khéi u téi han
trung binh trong nhém diéu tri hogc nhém d6i chimg. TO va CO 14 thé tich khdi u dudn
g co sd trung binh trong cidc nhém nay.

Mite thodi trién (%) duoc tinh toan khi thé tich téi han 12 & dudi duong co sé. Cong
thirc 12 100*(T-T0)/T0 trong d6 TO 14 thé tich khbi u dudng co so trung binh trong céc

nhom di€u tri.
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Béng 5: Su tre ché phat trién khdi u ghép khac loai SCLC H69 in vivo véi diéu tri bing

Vidul
Thé tich Thé tich
Phéc db lidu | khéiu khéi u s . Mic thoai
dimg trung binh | SE Gidtrip | Delta T/C (%) tridn (%)
(mm?) (mm?)

. khong A (as khong xéc
Ta dugc 687,61 95,175 x4c dinh khong xac dinh dinh
Vidul
30 mg/kg; 73,35 9,269 <,001* | khong xac dinh -63,6
BIDx14
Vidul
50 mg/kg; 72,32 8,035 <,001* | khong xéc dinh -63,1
BIDx14

Phan tich thé tich khdi u duoc dya trén Log 10 va ciu tric hiép phuong sai SpatialPower.
*:Dang ké (p < 0,05); NA: Khong ép dung.
Delata T/C (%) dugc tinh toan & ngdy 30 khi thé tich khdi u trong nhém diéu tri 1a &

muc hodc trén muc thé tich khdi u dudng co sé trén day (ngay 16).

Cong thirc 1a 100*(T-T0)/(C-C0) trong d6 T va C tuong ung la thé tich khéi u t6i han

trung binh trong nhém diéu trj hodc nhém dbi chimg. TO va CO 1 thé tich khdi u duong

co s& trung binh trong cadc nhom nay.

Mic thodi trién (%) dugc tinh todn khi thé tich t6i han 13 & dudi duong co s. Cong

thire 12 100*(T-T0)/T0 trong d6 TO 1a thé tich khéi u duong co sé trung binh trong céc

nhom diéu tri.
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YEU CAU BAO HQ

1. Hop chét duoc chon tir nhém bao gdm:
Axit (28,4S)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-
yl)amino]-2-pyridyl|metyl]-2-metyl-piperidin-4-carboxylic:

Cl va
Axit (2R,4R)-1-[(3-clo-2-flo-phenyl)metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-
3-yl)amino]-2-pyridyl]metyl]-2-metyl-piperidin-4-carboxylic:

hodc mudi dugc dung cua no.

2. Hop chit theo diém 1, trong d6 hop chit nay 14 axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)-metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridylJmetyl]-2-

metyl-piperidin-4-carboxylic:

hodc mu6i dugc dung cua no.
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3. Hop chét theo diém 2, trong d6 hop chét nay 13 axit (2R,4R)-1-[(3-clo-2-flo-
phenyl)-metyl]-4-[[3-flo-6-[(5-metyl-1H-pyrazol-3-yl)amino]-2-pyridyljmetyl]-2-

metyl-piperidin-4-carboxylic:

4. Dugc phim chira hop chit hoic mubi theo diém bt ky trong sb cac diém tir 1 dén 3,

va chit mang, chét pha lodng hoic t4 dugc duge dung.
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