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Linh vuc k§ thuit dwge dé cap

Séng ché dé cap dén hop chit benzen duoc thé. Sang ché cling @ cap dén dugc phim
chira hop chét nay.
" Tinh trang k§ thuit ciia sang ché

Céc cong bb don yéu clu cip patent s6 US 2012/0071418, WO 2012/142513, WO
2012/142504, va WO 2013/138361 mé ta, it nhdt mot phin, cic chit rc ché EZH2 va
phwong phép diéu tri ung thw. Tuy nhién, can phai c6 céc tic nhin va céc phuong phap didu
tri ung thu bd sung khac.

Ludn ¢ nhu ciu khong ngimg vé chit méi 1am chét &rc ché hoat tinh clia doan gen
ting cudng thé trong ddng Zeste 2 (Enhancer of Zeste Homolog 2 - EZH2), ma c6 thé duoc
str dung dé diéu tri 1 loan qua trung gian EZH2 (vi du, bénh ung thu).

Ban chét k§ thuit ciia sang ché
Muc dich ctia sang ché 13 nhim giai quyét cic van dé k¥ thuat con tdn tai nhur néu
trén.

Theo mdt khia canh, sang ché @ cap dén hop chét benzen dugc thé duge chon tir:
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Vi dy, hop chét nay 1a
Vi du, hop chét nay 1a
hoac mudi duge dung ctia nd.

Vi du, hop chét nay 13

Vi dy, hop chét nay la
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Vi dy, hop chat ndy 13 X

Séang ché con dé cap dén dugc phém chira mot hodic nhiéu chét mang dugc dung va
mot hodc nhiéu hop chét dugc boc 10 trong ban mo ta nay.

Mot khia canh khac ctia séng ché mé ta phwong phap diéu tri hodc ngan ngira rdi loan
qua trung gian EZH2. Phuong phép ndy bao gém buéc cho dbi twong c6 nhu cdu diung
lugng cho hi€u qua diu tri ciia mot hodc nhiéu hop chét duoc boc 10 trong ban mo ta nay.
Réi loan qua trung gian EZH2 13 bénh, rbi loan, hodc tinh trang bénh Iy ma duoc diu chinh
it nhit 13 mot phéan thong qua hoat tinh ctia EZH2. Theo mot phuong 4n, rdi loan qua trung
gian EZH2 c6 lién quan dén hoat tinh EZH2 ting 1én. Theo mo6t phwong 4n, rbi loan qua
trung gian EZH2 13 bénh ung thu. Bénh ung thu qua trung gian EZH2 c6 thé 14 u lympho,
bénh bach ciu hogc u mélanin, vi dy, u lympho té bao B 16n lan téa (DLBCL), u lympho
khong Hodgkin (NHL), u lympho dang nang, bénh bach ciu tiy xuong mén tinh (CML),
bénh bach cu dong tlly cép tinh, bénh bach cdu lympho cip tinh, bénh bach cau dong hdn
hop, hoac hoi ching loan san tiy (MDS). Theo mét phuong &n, bénh ung thu qua trung gian
EZH2 c6 thé 1a khéi u hinh gdy 4c tinh hodc khéi u thiéu hut INI1. Viéc chin dodn mé hoc
ctia khéi u hinh gdy éac tinh phu thudc vao viéc nhén dién céc t& bao hinh gdy déc trung (cac
t& bao 16n v6i nhan ndm 1éch tAm va t& bao chét du, va eosin) va héa md mién dich véi cac
khang thé d6i v6i vimentin, keratin va khang nguyén mang biéu mé. Trong hiu hét cac khéi

u hinh gdy 4c tinh, gen SMARCBI1/INI1, nim & dai nhim sic thé 22q11.2, bj bat hoat boi
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sy mét doan va/hodc dot bién. Theo mdt phuong an, khéi u hinh gdy ac tinh c6 thé 12 khéi u
thiéu hut INTI.

Trur khi c6 chi d&n khéc, phin mo ta bét ky vé phwong phap didu tri s& bao gdm viée
st dung céc hop chét theo sang ché d& thuc hién viéc didu tri hodc phong ngua nay nhu
duoc mo ta trong ban mo ta nay, cling nhu viéc st dung hop chét @8 bao ché thudc dé didu
tri hodc ngan nglra tinh trang bénh ly nay. Viéc didu tri bao gém viée diéu tri cho nguoi
hogic dong vat khong phai ngudi bao gdm dong vat gdm nhim va cic miu bénh khic.

Ngoai ra, cac hop chit hodc cac phuong phép duoc mod ta trong ban mé ta ndy c6 thé
dugc st dung dé nghién ctru (vi dy, nghién ctru enzym di truyén bidu sinh) va cac myc dich
khac khong phai dé diéu tri bénh.

Theo céc phuong an nhét dinh, hop chét dugc wu tién boc 16 trong ban mo ta nay cé
céc tinh chit dugce ly va/hoéc dugc dong hoc mong mudn, vi du, tdc d6 thanh thai chim
véa/hodc han ché nguy co tuong tac thube-thude ¢ hai trong liéu phép két hop dugc danh
gia, vi dy, qua sy e ché thuan nghich va phu thudc thoi gian clia enzym P-450 xit6crom.

Trir khi dugc dinh nghia khac di, tAt ca cac thuat ngtt k¥ thudt va khoa hoc duogc sir
dung trong ban mé td ndy c6 cling nghia nhu thudng duge hiéu bai ngudi ¢6 hiéu biét trung
binh trong linh vuc ma séng ché thudc vé. Trong ban mo ta ndy, cic dang sb it ciing bao
gdm nghia s6 nhiéu trir khi ngit canh cho thy rd rang y nghia khac. Mic du céc phuong
phap va nguyén li€u twong ty hodc tuong duong véi phuong phap va nguyén liéu duge mé
ta trong ban md ta nay co thé duoc st dung trong thuc hanh hodc thr nghi€m theo sang ché,
céc phuong phép va nguyén liéu thich hop dwoc mo ta dudi ddy. Tt ca cac tai lidu cong b,
don sang ché, bang sang ché va c4c tai liéu tham khéo khac dwoc d& cap dén & trong ban mo
ta nay chi nhim muc dich tham khéo. Céc tai liéu tham khao duoc vién din trong ban mo ta
nay khéng tao thanh tinh trang k¥ thuit ctia sang ché dugc yéu cdu bao hd. Trong trudng
hop c6 mau thuin, thi ban md ti sang ché nay, bao gém cac dinh nghia, s& dugc ap dung.
Ngoai ra, nguyén liéu, cdc phuong phap va céc vi du chi nhdm muc dich minh hoa va khéng
1am gidi han sang ché. Trong trudng hop c6 mau thuin gitta ciu triic héa hoc va tén cia hop
chit duoc boc 16 trong ban mo ta nay, thi cAu trac héa hoc s& duge ap dung.

Céc déu hidu va vu diém khéc ciia sang ché s& trd nén rd rang nhd phin mé ta chi tiét
sang ché va cac yéu ciu bao ho sau day.

Mo ta van tat cac hinh vé
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Fig. 1 13 biéu db thé hién tic dung khang khéi u ctia Hop chét 1 hodc Hop chit A
duge ding qua dudng miéng chdng lai manh ghép ngoai lai KARPAS-422 u lympho &
chudt nhat. Dit 1iéu thé hién gié trj trung binh + SD (n=10).

Fig. 2 12 biéu db thé hién tac dong ctia Hop chit 1 hodc Hop chét A 1én cén nang
chudt nhét. Dit liéu thé hién gi4 tri trung binh + SD (n=10).

Fig. 3 12 biéu db thé hién lwong ciia hop chét 1 trong khéi u vao ngdy 7 hodc ngay 28
sau khi diéu tri hoic lugng ctia hop chit A trong khéi u vao ngdy 7 sau khi diéu tri. Trén
hinh v& nay, tir “A” dén “G” biéu thi 7 ngdy sau khi sir dung hop chét 1 14n luot & lidu
luong 62,5, 83,3, 125, 166,7, 250, 333,3, va 500 mg/kg; “H” va “I” biéu thi 7 ngay sau khi
str dung hop chét A 14n Iuot & lidu luong 125 va 250 mg/kg; va tir “J” dén “L” bidu thi 28
ngdy sau khi str dung hop chit 1 14n Iuot & lidu lwong 62,5, 125 va 250 mg/kg.

Fig. 4 12 biéu d6 thé hién ndng d6 ctia Hop chét 1 hoic Hop chét A trong huyét twong
vao ngay 7 hodc ngdy 28 sau khi diéu tri. Pudng nét dirt phia trén cho thdy LCC da dugc
hiéu chinh c6 tinh d&n sy lién két véi protein huyét twon (PPB) ciia hop chit A va dudng nét
dtrt phia dudi biéu thi LCC di duoc hiéu chinh ¢6 tinh dén PPB cila hop chét 1.

Fig. 5 1a biéu d0 thé hién mtc d6 metyl héa H3K27me3 toan b trong khéi u
KARPAS-422 tir chudt nhit duoc diéu tri bﬁng Hop chét 1 hodc Hop chit A trong thoi gian
7 ngdy. Trén hinh v& ndy, “A” biéu thi viéc didu tri bang chit din thudc; tir “B” dén “H”
biéu thi viéc diéu tri bang Hop chat 1 1in luot & lidu lugng 62,5, 83,3, 125, 166,7, 250,
333,3, va 500 mg/kg; va “I” va “J” biu thi viéc didu tri bing Hop chit A 1in lugt & lidu
lugng 125 va 250 mg/kg.

Fig. 6 13 biéu d6 thé hién mic d6 metyl héa H3K27me3 toan bd trong khéi u
KARPAS-422 tir chudt nhit dugc diéu tri bing Hop chét 1 trong thdi gian 28 ngay.

Fig. 7 1 biéu d6 thé hién mirc d6 metyl héa H3K27me3 toan b trong tiy xuong tir
chudt nhit mang khdi u ghép ngoai lai KARPAS-422 duoc didu tri bing Hop chit 1 hodc
Hop chit A trong thoi gian 7 ngdy. Trén hinh v& nay, “A” biéu thi viéc diéu tri bing chét
dan thudc; tir “B” dén “H” biéu thi viéc didu tri b%lng Hop chét 1 14n luot & lidu luong 62,5,
83,3, 125, 166,7, 250, 333,3, va 500 mg/kg; va “I” va “J” biéu thi viéc diéu tri béng Hop
chét A 14n luot & liéu luong 125 va 250 mg/kg.

Fig. 8 13 biéu d6 thé hién mirc 6 metyl héa H3K27me3 toan bj trong tiy xuong tir
chudt nhit mang khdi u ghép ngoai lai KARPAS-422 diéu tri bing Hop chét 1 trong thoi
gian 28 ngay. Trén hinh v& nay, “A” biéu thi viéc didu tri b%mg chét dan thudc; tir “B” dén



“E” bicu thi viéc diéu tri bing Hop chét 1 1an lugt & lidu lugng 62,5, 125, 250, va 500
mg/kg; va “F” bidu thi viéc diéu tri bang Hop chét A & lidu lugng 250 mg/kg.

MO ta chi tiét sang ché

Séng ché @& xuit hop chét benzen dugc thé méi, phwong phap tdng hop dé tao ra hop
chét nay, duoc phim chira ching va céc cach sir dung khéc nhau ctia hop chit nay.

Céc hop chit dai dién theo sang ché bao gdm hop chét duoc liét ké trong Bang 1.

Bang 1
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Trong ban mb ta sang ché nay, cong thirc ciu tao ciia hop chit thé hién chit dng
phan nhét dinh dé thun tién trong mot sd trudng hop, nhung séang ché c6 thé bao gbm tat ca
céc chit ddng phan, ching han nhu chit ddng phan dj hinh, chit ddng phan quang hoc dya
trén cacbon khéng dbi xtmg, chit ddng phan l4p thé, tautome, chit ddng phan dbi anh, chét
ddng phan hinh hoc, chit ddng phan khong d6i quang, chét triét quang va chét twong tu, cin
hidu ring khong phai tt ca cac chit ddng phan déu c6 thé c6 cling mirc d6 hoat tinh. Ngoai
ra, hién tugng da hinh tinh thé ¢6 thé c6 mat dbi véi hop chét duoc thé hién bﬁng cong thire
ndy. Cén luu y ring dang tinh thé bit ky, hdn hop cac dang tinh thé, hodc anhydrit hoic
hydrat ctia chiing dugc bao gdm trong pham vi ctia sang ché.

“Hién tugng ddng phan” ding dé chi c4c hop chit ma cé cong thirc phan tir giéng
nhau nhung khéc nhau & trinh tu lién két ctia cic nguyén tir cia ching hodc & su sép xép
clia cic nguyén tir clia chiing trong khong gian. Cac chit ddng phin ma khac nhau & sy sép
xép clia cac nguyén tir cia ching trong khong gian dugc goi 13 “chit ddng phéan 1ap thé”.
Chét ddng phan 14p thé ma khéng phai 13 anh qua guong ctia nhau duoc goi 13 “chit ddng
phan khéng dbi quang,” va chit déng phan 14p thé ma 13 anh qua guong ctia nhau khong
chdng khit 1én nhau dugc goi 1a “chit ddng phin dbi anh” hoic dbi khi dugc goi 14 chét
ddng phan quang hoc. Hn hop chira lvong bang nhau cua cac dang chit ddng phan dbi anh
riéng r& c6 tinh khéng dbi xtmg guong nguoc duge goi 13 “hdn hop triét quang”.

“Chét ddng phan di hinh” ding dé chi chit ddng phan khong d6i quang ma sy ton tai
ctia chiing 13 do su quay bi can tr& quanh lién két d6i hoic ciu nbi xycloalkyl (vi du, 1,3-
xyclobutyl). C4c c4u hinh nay dugc phan biét & tén clia chiing bang tién td cis va trans, hodc
Z va E, ma chi ra ring cdc nhém nidm trén cling mdt phia hosc phia ddi dién cta lién két d6i
trong phén tir theo quy tic Cahn-Ingold-Prelog.

CAn hidu ring hop chét theo sing ché ¢ thé duoc md ta dudi dang chit ddng phan
1ap thé. Ciing can hiéu ring khi hop chét ¢ cac dang dong phan 1ap thé, thi tt ca cic dang
ddng phén 14p thé ddu dugc dy dinh 13 dugc bao gdm trong pham vi ciia sang ché, cn hiéu
ring khong phai tit ca cic chit ddng phan 14p thé déu c6 thé c6 cling mirc d6 hoat tinh.

Hon nita, c4c cu trac va hop chit khac dwoc thao ludn trong séng ché bao gdm tht ca
céc chit ddng phén atropic ctia chiing, can hiéu ring khong phai tit ca cac chét déng phan
atropic déu c6 thé c6 cing mirc do hoat tinh. “Chét déng phén atropic” 1& mot loai clia chét
ddng phan l4p thé trong d6 nguyén tir cia hai chit ddng phan dugc sép xép khéc nhau trong

khong gian. Su tdn tai cta chit ddng phan atropic 14 do su quay han ché gdy ra boi sy can
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tr& quay ctia nhém 16n quanh lién két trung tim. Chét déng phén atropic ndy thudong tdn tai
duéi dang hdn hop, tuy nhién nhd két qua ctia céc cai tién gln déy trong k¥ thuat séc ky, da
c6 thé tach hdn hop cia hai chét ddng phan atropic trong mét sb trudng hop chon loc.

“Tautome” 1a mot trong s6 hai hodc nhiéu chét déng phén cAu tric ma tdn tai can
bang va d& dang chuyén dbi tir dang ddng phan nay thanh dang kia. Sw chuyén ddi nay din
dén sy di chuyén hinh thic coa nguyén tir hydro kém theo su chuyén dbi cua lién két doi
lién hop 1ién k&. Tautome ton tai dudi dang hdn hop ciia tip hop tautome trong dung dich.
Trong cac dung dich ma co thé tautome hda, su cin béng hoéa hoc clia cac tautome s& dat
dugce. Ty 1€ chinh xac cua tautome phu thudc vao mét vai yéu t, bao g(‘“)m nhiét d9, dung
mdi va d¢ pH. Khai ni€ém vé viéc tautome cé thé_chuyén ddi qua lai bdi su tautome hoda
dugc goi 1a hién tugng tautome.

Trong sb céc dang hién tugng tautome khac nhau cé thé ¢4, c6 hai hién tugng
tautome thuong duoc quan sat thdy. Trong hién tugng tautome keto-enol, xdy ra su dich
chuyén ddng thoi ctia dién tir va nguyén tir hydro. Hién tuong tautome mach vong xuét hién
do két qua ctia nhém aldehyt (-CHO) trong phan tir mach dwdng phan img véi mot trong sb
céc nhém hydroxy (-OH) trong cing phén tir & 1am cho né tr& thanh dang vong (hinh
vong) nhu thé hién béi glucoza.

0O

Nhu dugc st dung trong ban mé ta ndy, sw xuit hién bat ky cla can dugc
(0]

Hrﬁiﬁ&’
hidula N .

Céc cdp tautome thong thuong la: hi€n tugng tautome keton-enol, amit-nitril, lactam-
lactim, amit-axit imidic trong vong di vong (vi dy, trong nucleobazo ching han nhu guanin,
thymin va xytosin), imin-enamin va enamin-enamin. Vi du vé su cdn bing keto-enol 12 giita

pyridin-2(1H)-on va pyridin-2-ol trong ttng, nhu duoc thé hién dudi day.

0 OH

HN | N

N l =
pyridin-2(1H)-on pyridin-2-ol

Cén hidu ring hop chit theo sang ché c6 thé dugc mé ta dudi dang cac tautome khéac

nhau. Ciing can hiéu ring khi hop chét c6 cac dang tautome, thi tit ca cic dang tautome déu
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duoc du dinh 1 dugc bao gbém trong pham vi cla sang ché, va viéc goi tén céc hop chit nay
khong loai trir dang tautome bét ky. Can hiéu ring mot s tautome nhét dinh c¢6 thé c6 mirc
d0 hoat tinh cao hon cac tautome khac.

Thuédt ngit “dang da hinh tinh thé”, “dang da hinh” hodc “dang tinh thé” dung dé chi
cAu tric tinh thé trong d6 hop chit (hoic mubi hodic solvat clia né) c6 thé két tinh trong cac
cAu tric déng gbi tinh thé khac nhau, tit ca chiing d&u c6 cliing thanh phin nguyén t6 giéng
nhau. Céc dang tinh thé khac nhau thudng cé cac miu nhidu xa tia X, quang phd hdng
ngoai, diém néng chay, ty trong, d6 cimg, hinh dang tinh thé, tinh chit quang hoc va dién,
d6 6n dinh va kha ning hoa tan khic nhau. Dung méi tai két tinh, téc d6 két tinh, nhiét do
bao quan, va cac yéu t6 khac c6 thé 1am cho mot dang tinh thé tr& nén chiém sb luong 16n.
Dang da hinh tinh thé ctia hop chét c6 thé dwoc diéu ché bang cach két tinh trong cac didu
kién khéac nhau.

Hop chét theo sang ché bao gdm ban than hop chét, ching han nhu c6 cong thirc bét
ky duoc boc 16 trong ban mo ta ndy. Hop chét theo sang ché ciing c6 thé bao gdm mubi cta
ching, va solvat cta nd, néu c6 thé. Mubi, vi du, c6 thé dugc tao thanh gilra anion va nhém
tich dién dwong (vi du, amino) trén hop chét benzen dugc thé. Anion thich hop bao gbm
clorua, bromua, iodua, sulfat, bisulfat, sulfamat, nitrat, phosphat, xitrat, metansulfonat,
trifloaxetat, glutamat, glucuronat, glutarat, malat, maleat, sucxinat, fumarat, tartrat, tosylat,
salixylat, lactat, naphtalensﬁlfonat, va axetat (vi dy, trifloaxetat). Thuat ngit “anion duogc
dung” dung dé chi anion thich hop d tao ra mudi duoc dung. Twong tu, mubi ciing c6 thé
dugc tao thanh gilra cation va nhém tich dién am (vi dy, carboxylat) trén hop chét benzen
duoc thé. Cation thich hop bao gém ion natri, ion kali, ion magie, ion canxi, va cation
amoni ching han nhu ion tetrametylamoni. Hop chét benzen dugc thé cling bao gdm céc
mudi chira nguyén tr nito bac bén.

Ngoai ra, hop chét theo sang ché, vi dy, mudi cua hop chét, c6 thé ton tai & dang
dugc hydrat hda hoac khong dugc hydrat hoa (khan) hodc dudi dang solvat vdi phan tir
dung moéi khéc. Vi du khong lam giéi han séng ché vé& hydrat bao gdm monohydrat,
dihydrat, v.v.. Vi du khéng 1am gi6i han séng ché vé solvat bao gdm etanol solvat, axeton
solvat, v.v..

“Solvat” ding dé chi dang cong dung moi ma chira lvgng dung moéi theo ty lugng
hodc khong ty lugng. Mot s6 hop chit c6 khuynh hudng gitt ty 16 mol ¢b dinh ctia phan tir

dung modi & trang thai rin két tinh, do d6 tao ra solvat. Néu dung méi 14 nuée thi solvat duoc

-10-
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tao thanh 1a hydrat; va néu dung mo6i 1a ruqu, thi solvat dugc tao thanh 1a alcolat. Hydrat
duoc tao thanh boi su két hop ctia mot hodc nhidu phén tir nude véi mot phén tir cia chit
trong d6 nudc gilt duoc trang thai phén tr cia n6 1a H,O.

Nhu dugc st dung trong ban mé ta nay, thuit ngit “chit twong ty” ding dé chi hop
chit héa hoc ma tuong tu vé mit céu trac voi hop chit khac nhung khac mét chat & hop
phin (nhu thay thé mét nguyén tir ndy bing mot nguyén tir ciia nguyén t6 khac hodc & sy ¢6
mit ctia nhém chie cu thé, hodc sy thay thé moét nhém chirc nay béng nhém chire khac). Do
d6, chét tuong tu 1a hop chit ma twong tu hodc twong duong v& mit chirc nang va hinh dang
ngoai, chir khong phai & c4u tric hoic ngudn gbc so véi hop chit tham chibu.

Nhu dugc x4c dinh trong ban md ta ndy, thuat ngit “dan xudt” ding dé chi hop chét
¢ chu trac 161 chung, va dugc thé béng cac nhém khéc nhau nhu duge mo6 ta trong ban mé
ta ndy. Vi du, tit ca cac hop chét trong Bang 1 14 hop chit benzen duoc thé, va c6 16i chung.

Thut ngit “chit ding cAu dién tir sinh hoc” diing d& chi hop chét bit ngudn tir sy trao
d6i nguyén tir hogic nhém nguyén tir véi nguyén tir hodc nhém nguyén tir khac c6 tinh tuong
tu cao. Muc dich ctia su thay thé déng cAu dién tir sinh hoc 13 d& tao ra hop chit méi c6 tinh
chét sinh hoc tuong tu vdi hop chét géc. Su thay thé déng cAu dién tir sinh hoc c6 thé 14 trén
co s& hoa ly hodc topo. Vi du vé chét déng cAu dién tir sinh hoc axit carboxylic bao gdm,
nhung khong gidi han &, axyl sulfonimit, tetrazol, sulfonat va phosphonat. Xem tai liéu, vi
du, Patani and LaVoie, Chem. Rev. 96, 3147-3176, 1996.

Séng ché dé cap dén tit ca cac chit ddng vi clia cac nguyén tir c6 mit trong hop chét
nay. Chét ddng vi bao gdm cac nguyén tir c6 ciing sb nguyén tir nhung khac & sd khéi. Vi
du chung va khong 1am gi6i han sang ché 13, chit ddng vi ctia hydro bao gdm triti va dotri,
va chit ddng vi ctia cacbon bao gdbm C-13 va C-14.

Séng ché dé xuét cic phuong phép tdng hop hop chét dugc boc 16 trong ban mé ta
nay. Sang ché con dé cap dén phuong phép tdng hop chi tiét ciia cac hop chit khac nhau
dugc bde 19 theo sang ché theo céc so d@d nhu duge thé hién trong cac vi du.

Trong toan bd ban mé ta ndy, khi cac ché phdm dugc mé ta 13 c6, bao gdm, hodc
chtta cac thanh phén cu thé, thi né bao ham ring cac ché phim nay ciing chti yéu bao gdm,
hozc bao gdm, céc thanh phin di duoc chi ra. Tuong tw, khi cic phwong phép hodc quy
trinh dugc mé ta 13 c6, bao gdm, hodic chira cac bude xir Iy cu thé, thi quy trinh nay ciing
cht yéu bao gbm, hodc bao gém, céc budce xir Iy d& dwoc chi ra. Ngoai ra, cin hiéu ring thi

tw clia cac budce hoidc thir ty dé thue hién cac thao tac nhét dinh 13 khéng quan trong mién 13
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sang ché van c6 thé thuc hién dugc. Hon nita, hai hodc nhidu budc hoic thao tic c6 thé
duoc thyc hién dong thoi.

Quy trinh tdng hop theo sang ché ¢ thé 4p dung dugc cho nhiéu nhém chirc khac
nhau, do d6 nhiéu nguyén liéu ban diu duoc thé khac nhau c6 thé dugc sir dung. Quy trinh
thudng tao ra hop chét cudi cing mong muén khi két thuc hodc gin két thic quy trinh
chung, mic du trong mot s§ trudng hop nhét dinh c6 thé mong mudn chuyén dbi tiép hop
chét thanh mudi dwoc dung cta nd.

Hop chét theo sang ché c6 thé dugc didu ché theo nhiéu cach khéc nhau bing céch sir
dung cac nguyén li€u ban du c6 sin trén thi truong, hop chét da biét trong tai li€u, hodc tir
hop chét trung gian dugc diéu ché d& dang, bang cich 4p dung phwong phap va quy trinh
tbng hop tiéu chuin di biét ddi véi ngudi c6 hiéu biét trung binh trong linh vuc ky thut
nay, hodc s& tr& nén 13 rang dbi véi ngudi cé hiéu biét trung binh trong linh vuc k§ thust
nay nhd cic huéng dan trong ban mé ta nay. Phuong phap va quy trinh tdng hop tiéu chuin
d8 didu ché phan tir hitu co va chuyén héa va xir Iy nhém chirc ¢6 thé dugc néu trong tai lidu
khoa hoc 1li€n quan hodc trong séch gido khoa chuén trong linh vuc. Mac du khéng gidi han
& mot hodc mot vai ngudn bét ky, cac tai liéu kinh dién ching han nhu Smith, M. B., March,
J., March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, st
edition, John Wiley & Sons: New York, 2001; Greene, T.W., Wuts, P.G. M., Protective
Groups in Organic Synthesis, 3™ edition, John Wiley & Sons: New York, 1999; R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); L. Fieser and M. Fieser,
Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley and Sons (1994); va L.
Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons
(1995), 1a cac sach gido khoa tham khao hitu ich va da dugc thira nhén vé viée téng hop hitu
co da bibt dbi voi ngudi c6 hibu biét trung binh trong linh vyc. Phin mé ta sau ddy vé
phwong phép tdng hop dugc thiét ké @& minh hoa, chir khong 1am gi6i han, cic quy trinh
chung @& didu ché cua céc hop chit theo sang ché.

Ngudi c6 hidu biét trung binh trong linh vuc k¥ thuit nay s& nhin ra ring céc nhém
nhét dinh c6 thé cin phai dugc bao vé trong mdt sb diéu kién phan tng thong qua viée sit
dung nhém bao vé. Nhém bao vé cling co thé dugc st dung dé phén bi€t cac nhdm chirc
twong tu nhau trong mot phén tir. Danh sich cdc nhém bao vé va viéc lam thé nao dé dua

vao va loai bd cac nhém nay c6 thé duge tim thiy trong tai liéu Greene, T.W., Wuts, P.G.
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M., Protective Groups in Organic Synthesis, 3™ edition, John Wiley & Sons: New York,
1999.

Nhém bao vé duge vu tién bao gdbm, nhung khong gi6i han &:

DPbi véi géc hydroxyl: TBS, benzyl, THP, Ac

Déi véi axit carboxylic: benzyl este, metyl este, etyl este, alyl este

P6i véi amin: Cbz, BOC, DMB

- Déi véi diol: Ac (x2) TBS (x2), hoic khi két hop véi axetonit

D6i véi thiol: Ac

Pbi véi benzimidazol: SEM, benzyl, PMB, DMB

Dbi véi aldehyt: di-alkyl axetal chéng han nhu dimetoxy axetal hodc dietyl axetyl.

Trong céc so db phan g dugc md ta trong ban mé ta ndy, nhidu chét ddng phan 1ap
thé c6 thé dugc tao ra. Khi khong chi ra chit ddng phan 14p thé cu thé, cAn hidu c6 nghia la
tAt ca cic chat ddng phan 14p thé c6 thé c6 ma c6 thé duogc tao ra tir phan tmg. Ngudi cb
hidu biét trung binh trong linh vyc k¥ thudt ndy s& nhén ra ring phéan tmg c6 thé dwoc t6i wu
héa dé wu tién tao ra mot chit déng phén, hodc so dd méi c6 thé duoc tao ra @ didu ché mot
chit ddng phan don 1¢. Néu hdn hop dugc tao ra, thi cac k§ thust ching han nhu séc ky 16p
moéng didu ché, HPLC diéu ché, HPLC bit dbi xtmg didu ché, hosic SFC didu ché c6 thé
duoc st dung dé tach cic chit dong phan nay.

Céc chit viét tit sau day dugc str dung trong toan bd ban mo ta va dugc xac dinh dudi

day:
Ac axetyl
AcOH axit axetic
ag. trong nudc

BID hoic b.id.  hai lan mi ngay (hai 14n mét ngay)

BOC tert-butoxy cacbonyl

Cbz benzyloxy cacbonyl
CDCl, clorofom dugc doteri hda
CH,Cl, diclometan

DCM diclometan

DMB 2,4 dimetoxy benzyl
DMF N,N-Dimetylformamit
DMSO Dimetyl sulfoxit
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EA hodc EtOAc  Etyl axetat

EDC hoac EDCI  N-(3-Dimetylaminopropyl)-N'-etylcarbodiimit

ESI- Ché @ phun dién tir 4m

ESI+ Ché d6 phun dién tir duong

EtOH etanol

h gio

H,O nudc

HOBt 1-Hydroxybenzotriazol

HCI hydro clorua hodc axit clohydric

HPLC Séc ky 16ng hiéu ning cao

K,CO; kali cacbonat

LC/MS hogc LC-MS Séc ky 1ong khéi phd

M Mol

MeCN Axetonitril

min phut

Na,CO; natri cacbonat

Na,SOy4 natri sulfat

NaHCO; natri bicacbonat

NaHMDs Natri hexametyldisilazit

NaOH natri hydroxit

NaHCO; natri bicacbonat

Na,SO,4 natri sulfat

NMR Cong hudng tir hat nhan

Pd(OH), Paladi dihydroxit

PMB para metoxybenzyl

p.o. qua miéng (dung qua dudng mi€ng)

ppm phén triéu

prep HPLC Séc ky long hiéu ning cao didu ché

PYBOP (Benzotriazol-1-yloxy)tripyrolidinophosphoni
hexaflophosphat

Rt hodc RT Nhiét d¢ trong phong

TBME tert-Butyl metyl ete
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TFA axit trifloaxetic
THF tetrahydrofuran
THP tetrahydropyran

Hop chét theo séang ché c6 thé dugc didu ché thich hop bing nhiéu phuong phap quen
thudc dbi véi ngudi ¢6 hiu biét trung binh trong linh vue. Hop chét theo sang ché c6 cong
thuc bat ky dugc boc 1§ trong ban m6 ta nay co thé duoc diu ché theo quy trinh dugc minh
hoa trong cac vi du dudi day, tir nguyén liéu ban du c6 sin trén thi truong hodc nguyén liéu
ban dau ma c6 thé dugc didu ché bing cach sir dung céc quy trinh d biét trong tai liéu.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay s& hiéu ring, trong cic
trinh tu phan tng va so dd tdng hop dwgc mé ta trong ban mé ta ndy, thi tu clia cc bude
nhét dinh c6 thé dugc thay dbi, ching han nhu viéc dua vao va loai bd nhém bao vé.

Hop chét theo sang ché trc ché hoat tinh histon metyltransferaza cia EZH2 hoic thé
d6t bién cua chung va, theo d9, theo m¢t khia canh theo sang ché, cac hop chét nhét dinh
dugc boc 16 trong ban md ta ndy 14 hop chét ing vién c6 thé ding dé diéu tri, hodc ngén
nglra c4c tinh trang bénh 1y va bénh nhét dinh trong d6 EZH2 ¢6 déng vai trd nao dé. Sang
ché dé xuit cac phuong phap dé diéu tri tinh trang bénh ly va bénh ma tién trinh cta ching
c6 thé bj anh hudng bing cach didu bién tinh trang metyl hoa cta histon hodc cac protein
khac, trong d6 tinh trang metyl héa ndy dugc diéu hoa it nhit mot phan bdi hoat tinh cta
EZH2. Viéc diéu hoa tinh trang metyl héa ctia histon sau d6 c6 thé anh huéng dén mic do
biéu hién cua gen dich duogc hoat hda boi vige metyl hoa, va/hodc gen dich bi e ché boi
viéc metyl héa. Phuong phép ndy bao gdm budc cho ddi tuong cin diéu tri diing luong cho
hiéu qua diéu tri ciia hgp chét theo séng ché, hoic mudi, chét da hinh, solvat, hodc chét déng
phan 1ap thé duoc dung cia nég.

Trir khi ¢6 chi din khac, phan m6 ta bat ky vé& phuong phép diéu tri s& bao gdm viée
stt dung céc hop chét theo sing ché d& thuc hién viéc didu tri hodc phong ngira nay nhu
dugc mo ta trong ban mo ta nay, cling nhu vi€c sir dung hop chit d& bao ché thudc @8 didu
tri hodc ngdn nglra tinh trang bénh ly nay. Viéc diu tri nay bao gém viéc diéu tri cho nguoi
hoic déng vat khong phai nguoi bao gdm dong vat gim nhdm va cdc mAu bénh khéc.

Theo mot khia canh khac nita, séng ché mé ta phuong phap didu bién hoat tinh cua
EZH2, tiéu don vi xuc tic cia phirc hop PRC2 ma xuc tac cho viéc metyl héa mét l4n dén
metyl hoa ba 1in cta lysin 27 trén histon H3 (H3-K27) & dbi tugng c¢6 nhu cu. Vi dy,
phwong phap nay bao gdm budc cho dbi twong méc bénh ung thu c6 bidu hién EZH2 dot
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bién diing luong cho hiéu qua diéu tri cta hop chit dugc mé ta trong ban mé ta ndy, trong
d6 (céc) hop chét nay tc ché hoat tinh histon metyltransferaza cia EZH2, bang cach d6 diéu
tri bénh ung thu.

Vi dy, bénh ung thu qua trung gian EZH2 dugc chon tir nhém bao gdm u lympho
dang nang va u lympho t& bao B 16n lan téa (DLBCL) cua kidu phu gidng & bao B trung
tAm mam (GCB). Vi dy, bénh ung thu 1a u lympho, bénh bach cdu hodc u mélanin. Tét hon
13, u lympho 13 u lympho khéng Hodgkin (NHL), u lympho dang nang hozc u lympho té
bao B 16n lan téa. Theo cach khac, bénh bach cdu 14 bénh bach ciu tiy xuong man tinh
(CML), bénh bach cdu dong tily cip tinh, bénh bach ciu lympho cép tinh hodc bénh bach
ciu dong hdn hop.

Vi dy, tinh trang bénh ly tién ung thu qua trung gian EZH?2 13 hoi ching loan san tiy
(MDS, trudc day goi 13 bénh bach ciu cip tinh).

Vi dy, bénh ung thu qua trung gian EZH2 1a bénh ung thu mau.

(Céc) hop chit theo sang ché {rc ché hoat tinh histon metyltransferaza cia EZH2
hoic thé d6t bién ciia né va, theo do, sang ché con dé cép dén cac phwong phap dé didu tri
tinh trang bénh ly va bénh ma tién trinh ciia chiing c¢6 thé bi anh hudng bing cach didu bién
tinh trang metyl héa cuia histon hodc cac protein khac, trong d6 tinh trang metyl hoéa nay
duoc didu hoa it nhit mot ph?ln béi hoat tinh ciia EZH2. Theo mdt khia canh theo sang ché,
céc hop chét nhét dinh duge bdc 16 trong ban mé ta nay 14 hop chit tmg vién c6 thé ding dé
diéu tri, hodc ngin ngira cac tinh trang bénh ly va bénh nhét dinh. Viéc didu hoa tinh trang
metyl hoa cta histon sau d6 c6 thé anh hudéng dén muc d6 biéu hién cua gen dich dugc hoat
héa bdi viéc metyl héa, va/hodic gen dich bi trc ché boi viéc metyl héa. Phuong phép nay
bao gém budc cho dbi tugng can diéu tri dung lugng cho hi¢u qua didu tri cua hop chét theo
sang ché.

Nhu duge st dung trong ban mé ta ndy, “dbi tuong” c6 thé dung thay dbi voi “ddi
tuong c6 nhu ciu”, ca hai thuat ngit nay ding @& chi dbi twong c6 rdi loan trong d6 su metyl
héa protein qua trung gian EZH2 d6ng mot phin vai trod, hodic dbi tugng c6 nguy co phat
trién rdi loan nay cao so véi sb dong trong quan thé. “Pbi tuong” bao gdm ddng vét c6 vi.
Pong vat cd vu cod thé 1a vi du, nguoi hodc ddng vat c¢6 va thich hgp khong phai 1a ngudi,
chéng han nhu dong vat linh trudng, chudt nhét, chudt cdng, chd, méo, bo, ngua, dé, lac da,
ctru hodc lon. Déi tuong ciling c6 thé 14 chim hoic ga. Theo mdt phuong an, dong vat c6 va

la ngudi. Doi twgng ¢ nhu cau c6 the 1a ngudi dd duge chan doan hodc dugce xac dinh tir
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trude 13 mic bénh ung thu hoic tinh trang bénh 1y tién ung thu. D6i twong c6 nhu ciu ciing
c6 thé 13 ngudi dd méc (vi du, dang méc phai) bénh ung thu hoic tinh trang bénh Iy tién ung
thu. Theo céch khac, dbi twgng c6 nhu ciu c6 thé 14 ngudi c6 nguy co phat trién rbi loan nay
cao so v6i s dong trong quén thé (ke la, dbi twong c6 kha ning phat trién rbi loan nay so
véi sb déng trong quin thé). Db twong ¢6 nhu ciu c6 thé cé tinh trang bénh 1y tién ung thur.
Pbi tuong c6 nhu cau c6 thd mic bénh ung thu chéng lai hodc khang (tirc 13, bénh ung thu
ma khéng d4p tmg hoic van chua dap tng dbi voi viée didu tri). D4i tugng c6 thé khang
didu tri khi bit diu viéc didu tri hodc c6 thé phat trién tinh khang trong qua trinh diéu tri.
Theo mdt sb phuong an, dbi tugng cd nhu clu bi tai phét ung thu sau khi ¢ tinh trang
thuyén giam nhé liéu phép didu tri gin nhét. Theo mot s6 phuong an, dbi tugng c6 nhu cu
d3 ding va déu khong cho két qua khi sir dung tt ca céc liéu phép hién c6 va duoc biét 1a
dé diéu tri bénh ung thu. Theo mdt s6 phuong an, dbi tugng cé nhu cau da dung it nhét mot
li¢u phép didu tri trude d6. Theo phuong én dugc uu tién, dbi tuong méc bénh ung thu hoac
tinh trang bénh ly ung thu. Vi dy, bénh ung thu 13 u lympho, bénh bach cAu, u mélanin, hodc
sacOm nguyén bao co van. Tt hon 13, u lympho 13 u lympho khong Hodgkin, u lympho
dang nang hodc u lympho t& bao B 16n lan toéa. Theo cach khac, bénh bach cau 13 bénh bach
clu tily xuong mén tinh (CML). Tinh trang bénh 1y tién ung thu 1 hoi chiing loan san tiy
(MDS, truée day goi 1a tién bénh bach ciu).

Nhu dugce st dung trong ban md ta nay, “viéc diéu tri” hodc “diéu tri” mé ta viée
kidm soat va chdm s6c bénh nhin nhim muc dich chién diu véi bénh, tinh trang bénh ly,
hodc rdi loan va bao gém vi€c dung hop chét theo sang ché, hodic mubi, chit da hinh hoic
solvat dugc dung cta ching, dé 1am gidm bét c4c triéu chimg hogc bién chimg cta bénh,
tinh trang bénh 1y hodc réi loan, hodc dé loai trir bénh, tinh trang bénh 1y hodc rdi loan.
Thuat ngit “didu tri” cling co thé bao gém viéc xu ly t& bao in vitro hoic mau dong vat.

Hop chét theo sang ché, hodc mudi, chit da hinh hogic solvat duge dung ciia ching,
c6 thé hoic cling c6 thé duoc st dung dé ngan ngra bénh, tinh trang bénh ly hodc r6i loan
lién quan, hodc dugc st dung d8& xé4c dinh cac lidu phéap thich hop cho muc dich nay. Nhu

99 ¢

duoc st dung trong ban mo ta nay, “viéc ngan nglra,” “ngén nglra,” hodc “bao vé chéng lai”
mo ta viéc lam gidm hodc loai trir sy khdi phét cta céc tri¢u chirng hodc bién ching cta
bénh, tinh trang bénh ly hodc r6i loan nay.

Céc dot bién diém ctia gen EZH2 & mdt gdc axit amin don 1 (vi du, Y641, A677, va

A687) ctia EZH2 d3 dugc béo cdo 1 ¢6 mbi quan hé véi u lympho. Cac vi du khéc vé céc
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dot bién ctia EZH2 va cac phuong phép phat hién cdc dot bién nay va cdc phwong phap didu
tri rdi loan c6 lién quan dén cac dot bién d6 dugc md ta trong tai li€u, vi du, cong bd don
sang ché M§ s6 US 20130040906.

Ngudi c6 hiéu biét trung binh trong linh vuc k§ thust nay cé thé tham khao cac tai
liéu tham khao chung c6 ndi dung moé ta chi tiét céc k¥ thuat di biét ma dugc théo luan
trong ban md ta nay hodc cac ky thuit twong dwong. Cac tai liéu nay bao gdm Ausubel et
al., Current Protocols in Molecular Biology, John Wiley and Sons, Inc. (2005); Sambrook
et al., Molecular Cloning, A Laboratory Manual (3™ edition), Cold Spring Harbor Press,
Cold Spring Harbor, New York (2000); Coligan et al., Current Protocols in Immunology,
John Wiley & Sons, N.Y.; Enna et al., Current Protocols in Pharmacology, John Wiley &
Sons, N.Y.; Fingl et al., The Pharmacological Basis of Therapeutics (1975), Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, 18™ edition (1990). T4t nhién,
cac tai li€u nay cling co thé dugc dé cap dén khi tao ra hodc st dung khia canh cla sdng ché.

Nhu dugc st dung trong ban mé ta ndy, “liéu phép két hop” hodc “liéu phap cing
diung” bao gém viéc dung hop chét theo sang ché, hodc mubi, chit da hinh hodc solvat duoc
dung cta ching, va it nhit mot chit thi hai dudi dang mét phén ctia ché @6 didu tri cu thé
dugc dy dinh d tao ra tac dung c6 loi tir tic dong phdi hop cila cac chat trj liéu nay. Téc
dung c6 1oi ctia sw két hop nay bao gdm, nhung khong giéi han &, tic dong phéi hop dugc
dong hoc hodc dugc luc hoc bét nguén tir viée két hop céc chét tri lidu.

Sang ché con dé cap dén dugc phém chira hgp chét duoc boc 16 trong ban mo ta nay
Kkét hop vai it nhét mot ta duge hodc chét mang dugc dung.

“Dugc phim” 1 ché phim chira hop chit theo séng ché & dang thich hop d& dung
cho dbi tugng. Theo mdt phuong an, duge phém la & dang khéi 16n hoic & dang lidu don vi.
Dang liéu don vi 1a dang bat ky trong s6 nhidu dang, bao gbm, vi du, vién nang, t4i ding
qua dudng tinh mach (IV), vién nén, bom don 1& trén dung cu dé x0ng sol khi hodc lo.
Luong thanh phén hoat tinh (v du, ché phém chira hgp chét dugc bdc 16 hodc mubi, hydrat,
solvat hodc chit dong phan ciia ching) trong lidu don vi cia dugc phdm 13 luong hitu hidu
va thay dbi theo ché d6 didu tri cu thé lién quan. Ngudi c6 hidu biét trung binh trong linh
vuc k§ thudt nay s& hiéu rd ring d6i khi cin phai thay dbi lidu lugng néu trén tily thude vao
tudi va tinh trang bénh 1y ctia bénh nhan. Liéu lugng cling s& phu thude vao dudng ding.
Nhiéu duong ding duge du dinh, bao gdm dudng miéng, phdi, truc trang, ngoai dudng tiéu

hoéa, qua da, dudi da, trong tinh mach, trong co, trong mang bung, x6ng, trong khoang ma,
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duéi ludi, trong mang phéi, trong vo, trong miii, va cic dudng ding tuong ty. Dang lidu
lwgng dé ding tai chd hoic qua da ctia hop chit theo sang ché bao gdm bot, khi dung, thudc
m&, hd bot, kem, thude xirc, gel, dung dich, cao dan va thudc x6ng. Theo mdt phuong an,
hoat chit dugc tron trong diéu kién vo tring v&i chét mang dugc dung, va véi chét bao
quan, chit dém, hoic chit diy bat ky khi cin thiét.

Nhu dugc st dung trong ban mé ta nay, cum tir “dugc dung” ding @ chi cac hop
chét, anion, cation, nguyén liéu, ché phim, chét mang, va/hoic dang liéu ma, trong pham vi
clia d4nh gia y t& hop 1y, thich hop khi tiép xtic v6i mé cta ngudi va dong vat ma khong gay
ddc, kich thich, dép tng di ting quéa mitc, hogic gdy ra cic vin & hodc bién chimg khac, phit
hop véi ty 1€ loi ich/nguy co cho phép.

“Té dugc duge dung” dung dé chi ta duge hitu ich trong viéc bo ché dugc phém ma
nhin chung la an toan, khong ddc va khdng c6 tic dung khéng mong muén vé mit sinh hoc
hay mit khac, va bao gém t4 dugc dugc phép dé sir dung cho tht y cling nhu st dung trong
duoc phém cho nguoi. “Ta duge duge dung” nhu dugce st dyng trong ban md ta ndy va céc
diém yéu ciu bao ho bao gdm mdt ta duge va nhidu t4 duge nhu vay.

Duoc phém theo sang ché duge bao ché phu hop vé6i duong ding du dinh. Vi du vé
dudng ding bao gdm ding ngoai duong tiéu hda, vi dy, trong tinh mach, trong da, duéi da,
qua miéng (vi du, x6ng), qua da (tai chd), va qua niém mac. Dung dich hoac huyén phu
duoc st dung ngoai duong tiéu héa, trong da, hoic dudi da c6 thé bao gbm céc thanh phin
sau ddy: chét pha lodng v6 tring ching han nhu nuéc dé tiém, dung dich nuéc mubi, dau
khong bay hoi, polyetylen glycol, glyxerin, propylen glycol hoic cic dung méi tbng hop
khéc; chit khang khudn ching han nhu rugu benzylic hodc metyl paraben; chit chéng oxy
hoa chéng han nhu axit ascorbic hodc natri bisulfit; chét tao chelat chéng han nhu axit
etylendiamintetraaxetic; chét dém chéng han nhu axetat, xitrat hodc phosphat, va chét didu
chinh trwong lyc chéng han nhu natri clorua hoic dextroza. P pH ¢6 thd duoc diéu chinh
bang axit hoic bazo, ching han nhu axit clohydric hodic natri hydroxit. Ché phdm ding
ngoai dudng tidu héa cé thé dugc nap vao trong ampun, Xy lanh ding mét 14n hoic lo da
lidu lwong 1am bing thity tinh hodic chit déo.

Hop chit hoic dugc phdm theo séng ché ¢6 thd dwoc dung cho déi tugng theo nhidu
phuong phép da biét hién dang duoc sir dung cho lidu phap hoa tri. Vi dy, d& didu tri bénh
ung thu, hop chét theo sang ché c6 thé dugc tiém tryc tiép vao khéi u, truyén vao dong mau

hoic cac khoang ciia co thé hoic ding qua dudng miéng hodc ding qua da bing miéng dén.
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Liéu lugng duoc chon phai da dé tao ra hiéu qua diéu tri nhung khong qua cao dé gdy ra tac
dung phy khéng chép nhén dugc. Tinh trang bénh 1y (vi du, bénh ung thw, bénh tién ung
thu, va bénh twong tu) va strc khoe ctia bénh nhan tdt hon 13 dugc theo ddi chit ché trong
thoi gian diéu tri va trong mot khoang thoi gian hop 1y sau khi didu tri.

Thuit ngit “lugng cho higu qua didu tri”, nhu duge sir dung trong ban mé ta nay,
ding & chi lugng dugc chit ding d& didu tri, cai thién, hodc ngin nglra bénh hojc tinh
trang bénh ly d4 x4c dinh, hogic dé thé hién tic dung tri liéu hodic (e ché & mirc c6 thé phat
hién dugc. Tac dung nay c6 thé dugc phat hién bang phuong phap kiém tra bat ky da biét
trong linh vue. Lwong hitu hiéu chinh x4c cho mot déi tuong s€ phu thudc vao can nang,
kich thuéc, va stc khoe cua dbi tugng; ban chit va mirc d6 trAm trong cua tinh trang bénh
ly; va liéu phap hodc céc li€u phap két hop dugc chon dé dung. Luong cho hi€u qua didu tri
cho mot trudng hop nhéit dinh ¢6 thé dugc xac dinh bing c4c thi nghiém thong thudng ma
thudc k¥ néng va danh gia cua thﬁy thube. Theo khia canh dugce vu tién, bénh hodc tinh
trang bénh 1y cin duge didu tri 14 bénh ung thw. Theo mot khia canh khéc, bénh hogc tinh
trang bénh ly can dugc didu tri 1a rdi loan tdng sinh té bao.

bPéi véi hop chét bat ky, Iuwgng cho hi€u qua didu tri c6 thé dugc wéc luong ban dau
trong thir nghiém nudi ca"ly t& bao, vi du, té bao khdi u, hodc trong mau dong vat, thuong la
chudt, chudt nhit, thd, cho, hodc lon. Mau dong vét cling c6 thé dugc st dung dé xéc dinh
khoang ndng d6 thich hop va dudng ding. Sau d6, thong tin nay c6 thé dugc st dung & xé4c
dinh liéu lugng va duong ding thich hop cho ngudi. Hidu qua didu tri/phong ngura va doc
tinh c6 thé dugc x4c dinh bing quy trinh dugc tiéu chuin trong méi trudng nudi ciy t& bao
hodc dong vat thi nghi€m, vi du, EDs (liéu cho hi€u qua didu tri & 50% qu?m thé) va LDs,
(lidu gay chét cho 50% quin thé). Ty 18 lidu giira lidu gdy doc va lidu didu tri 1a chi sb diéu
tri, va n6 ¢ thé dugc biéu didn dudi dang ty 18, LDs/EDso. Dugc phim c6 chi sb didu tri
16n duge wu tién. Liéu luong c6 thé thay dbi trong khoang nay tuy thude vao dang lidu duoc
str dung, 46 nhay ctia bénh nhén, va dudng dung.

Liéu lugng va viéc st dung dugc diéu chinh dé tao ra ham lugng du cua (cac) hoat
chat hogc dé duy tri tic dung mong mudn. Céc yéu t5 c6 thé tinh dén bao gdm mirc d6 trAm
trong cua tinh trang bénh ly, strc khde chung cua dbi tugng, tudi, can ngng, va gidi tinh cuia
d6i tuong, ché d6 #n, thoi gian va tin sut sit dung, (cac) sy két hop thudc, tinh d& phan

mg, va d6 dung nap/dép tng ddi véi liéu phap. Dugc phim tic dung kéo dai c6 thé dugc
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ding 3 dn 4 ngay mot 14n, tudn mot 14n, hodc hai tudn mot 14n tiy thude vao thoi gian ban
hity va tbc d6 thanh thai cta ché phim cy thé.

Duoc phém chtra hoat chit theo séng ché c6 thé duge san xuit theo phuong thirc ma
nhin chung d& biét, vi du, béng quy trinh trdn, hoa tan, tao hat, tao vién bao dudng, nghién
thanh bdt min, nhil twong héa, bao goi, by, hodc lam khd lanh théng thudng. Dugc phém
c6 thé dugce bao ché theo phuong thirc thong thuong béng cach str dung mét hodc nhiéu chét
mang dugc dung bao gém t4 duge va/hodc chét phu trg ma h trg cho viée xir 1y hoat chét
thanh ché phim ma c6 thé duoc st dung 1am thubc. T4t nhién, ché phdm thich hop phu
thudc vao duong ding dugc chon.

Duoc phim thich hop d sir dung d& tiém bao gdm dung dich nudc vo trung (ma hoa
tan trong nudc) hodc thé phan tan va bot vo tring dé pha ché tuy tmg dung dich hodc thé
phan tin tiém duoc v6 tring. D ding trong tinh mach, chit mang thich hop bao gdm nuéc
mudi sinh 1y, nuwéc ham khudn, Cremophor EL™ (BASF, Parsippany, N.J.) hodic nuéc mudi
dém phosphat (PBS). Trong tit ca cac trudng hop, dugc phim phai v6 tring va nén 1a dich
long & mirc 49 ma cé kha ning bom dé dang. N6 phai én dinh trong diu kién san xuét va
bdo quan va phai dugc bao quan chéng lai hoat d6ng nhiém vi sinh vat chéng han nhu vi
khudn va nidm. Chét mang co thé 1a dung moi hodc méi truong phén tan chira, vi dy, nudec,
etanol, polyol (vi dy, glyxerol, propylen glycol, va polyetylen glycol 1dng, va chit twong ty),
va hdn hop thich hop ctia ching. D6 16ng phit hop ¢ thé dugc duy tri, vi duy, béng cach st
dung 16p bao ching han nhu lexitin, bing cach duy tri kich thuéc hat cin thiét trong trudng
hop ctia thé phén tan va bﬁng cach s dung chit hoat dong bé mat. Viée ngén ngura hoat
dong clia vi sinh vat c6 thé thu dugc bing nhiéu chit khang khudn va khang nim khéc nhau,
vi du, paraben, clobutanol, phenol, axit ascorbic, thimerosal, va cac chit twong tu. Trong
nhiéu trudong hop, t6t hon 13 bao gdm chét déng trwong, vi du, dudng, rugu da chirc ching
han nhu manitol va sorbitol, va natri clorua trong dugc phim. Tac dong hép thu kéo dai ctia
céc ché phdm tiém dugc ¢ thé thu dugc bing cich bao gdm trong dwoc phim chit 1am
chim sy hép thy, vi dy, alumin monostearat va gelatin.

Dung dich tiém v tring c6 thé dugc pha ché bing cach két hop hoat chit véi luong
yéu clu trong dung méi thich hop véi mdt thanh phin hoic hdn hop cia cic thanh phin
duoc liét ké & trén, nhu yéu cu, sau d6 13 v tring bang cach loc. Thong thuong, thé phan
tan dugc pha ché bing cach két hop hoat chét vao chit dan thubc v6 tring chira méi truong

phan tan co s& va céc thanh phin khac dugc yéu ciu tir cac thanh phan dugc liét ké & trén.
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Trong trudng hop cta bot vo tring ¢ pha ché dung dich tiém v tring, cac phuwong phap
diéu ché 13 1am khé trong chan khong va dong khdé ma tao ra bot cta thanh phén hoat tinh
c@vng v6i thanh phin mong mudn bd sung bat ky tir dung dich da duoc loc v6 tring trude d6
cua chung.

Céc ché phdm ding qua dudng miéng thudng bao gdm chit pha loéing tro hodc chét
mang dugc dung in duge. Ching ¢ thé dugc bao trong vién nang gelatin hodc duge dép
thanh vién nén. D& sir dung @& diéu tri qua dudng miéng, hoat chét c6 thé dugc két hop véi
ta dugc va dugc st dung ¢ dang vién nén, vién ngdm dep, hodc vién nang. Céc ché phém
ding qua dudng miéng ciing c6 thé dwoc bio ché bing cach st dung chit mang long 8 sir
dung dudi dang thubc stic miéng, trong d6 hop chét trong chit mang léng ndy dugc ding
qua duong mi€ng va dugc suc va dugc nhd ra hodc dugc nubt vao. Chét lién két tuong thich
vé mit dugc phim, va/hodc nguyén liéu phi trg c6 thé dugc bao gbm duéi dang mét phin
ctia dugc phdm. Vién nén, vién tron, vién nang, vién ngdm dep va cac dang vién tuong tu ¢6
thé chtra thanh phén bét ky trong s6 cac thanh phin sau ddy, hodc hop chit c6 ban chit
tuong tw: chat lién két ching han nhu xenluloza vi tinh thé, gém tragacan hodc gelatin; ta
duoc chéng han nhu tinh bdt hodc lactoza, chat gdy ra chéng han nhu axit alginic, Primogel,
hoic tinh bdt ngd; chét bdi tron ching han nhu magie stearat hodc Sterotes; chit gy truot
chéng han nhu silic dioxit dang keo; chit lam ngot chéng han nhu sucroza hodc sacarin;
hodc chét tao huong vi chéng han nhu bac ha, metyl salixylat, hodc huong cam.

Dé dung bang cich xong, hop chit duoc phan phdi & dang phun sol khi tir vat chira
duoc tao 4p hozc thiét bi phan phdi, ma chira chit ddy thich hop, vi du, khi ching han nhu
cacbon dioxit, hoic 6ng phun.

Viéc ding toan thn ciing c6 thé 1 bang phuong thirc qua niém mac hoic qua da. Dé
sir dung qua niém mac hodc qua da, chit thAm thich hop dbi véi hang rao cin phai thAm qua
duoc sir dung trong ché phdm. Chét thdm nay thuong 13 da biét trong linh vy, va bao gdm,
vi du, dé st dung qua ni€m mac, chét t'fly rira, mubi mat, va din xuét coa axit fusidic. Viée
str dung qua niém mac c6 thé duge thuc hién thong qua viée st dung khi dung qua miii hozc
thubc dan. D6i véi viée sir dung qua da, hoat chét duge tao ché phém thanh thudc m&, dau
cao, gel, hodc kem nhu thuong da biét trong linh vyc k¥ thuat nay.

Hoat chit c6 thé duoc pha ché véi chit mang dugc dung ma s& bdo vé hop chét
chéng lai su loai bé nhanh khoi co thé, ching han nhu ché phdm giai phéng c6 kiém soat,
bao gdém thudc cly va hé phan phéi thudc vi nang. Polyme twong hop sinh hoc, c6 thé phan
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hiy sinh hoc c6 thé duoc sir dung, ching han nhu etylen vinyl axetat, polyanhydrit, axit
polyglycolic, colagen, polyorthoeste, va axit polylactic. C4c phuong phap bao ché céc ché
phim nay s& tré nén 16 rang dbi véi ngudi cé hidu biét trung binh trong linh vuc k¥ thuat
nay. Céc nguyén liéu ciing c6 thé mua dugc trén thi trudng tir hing Alza Corporation va
Nova Pharmaceuticals, Inc. Huyén phu liposom (bao gdm liposom nhém dich vio t& bao bi
nhiém ciing véi cac khang thé don dong khéng khéng nguyén virut) cling c6 thé dugc st
dung 1am chét mang dugc dung. Chiing c6 thé dugc didu ché theo cac phuong phép da biét
dbi v&i ngudi ¢6 hidu biét trung binh trong linh vue, vi dy, nhu mé ta trong bing sang ché
My sb 4,522,811.

Dic biét ¢6 lgi néu bao ché cac ché phdm ding theo dudng miéng hodc ngoai dudng
ti€u héa & dang lidu don vi dé d& su dung va tao ra lidu luong déng déu. Dang lidu don vi
nhu dugc sir dung trong ban mé ta ndy ding d& chi cac don vi riéng r& v& mit vat 1y duoc
phu hop dudi dang lidu don vi cho d6i tuong can duoc didu tri; mdi don vi chira lugng dinh
trude cia hoat chit dugc tinh d8 tao ra tac dung tri li€u mong mudn két hop véi chét mang
dugc yéu ciu. Pic tinh k§ thuat cho dang lidu don vi theo sang ché bi kiém soat va phu
thudc truc tiép véo céc tinh chit dic trung cla hoat chét va tac dung tri liéu cu thé can dat
duoc.

Trong cac ung dung tri ligu, lidu lugng cua dugc phém dugc st dung theo sang ché
thay dbi tiry thudc vao chit, tubi, cAn ning, va tinh trang bénh 1y 1dm sang ctia bénh nhén
tiép nhan, va kinh nghiém va quyét dinh ctia bac si hodc nguoi thuc hién lidu phap nay cho
bénh nhén, trong sb cac yéu t6 khic anh huéng dén lidu lugng duogc chon. Thong thudng,
lidu lugng phai du @& 1am cham, va t5t hon 13 1am thoai lui, s phét trién ctia khdi u va cling
tdt hon 14 1am thoi lui hoan toan bénh ung thur. Liéu luong co thé ndm trong khoang ttr 0,01
mg/kg mdi ngay dén khoang 5000 mg/kg mdi ngdy. Theo cac khia canh dugc wu tién, liéu
lwong c6 thé nim trong khoang tir 1 mg/kg mbi ngy dén khoang 1000 mg/kg mdi ngay.
Theo mdt khia canh, lidu luong s& nim trong khoang tir khoang 0,1 mg/ngay dén khoang 50
g/ngay; tir khoang 0,1 mg/ngay dén khoang 25 g/ngay; tir khoang 0,1 mg/ngay dén khoang
10 g/ngay; tir khoang 0,1 mg dén khoang 3 g/ngdy; hoic tir khoang 0,1 mg dén khoang 1
g/ngay, & lidu don 18, chia nho, hojc lién tuc (lidu lugng nay c6 thé dwgc didu chinh theo
cin ning cta bénh nhén tinh theo kg, dién tich bé mit co thé tinh theo m?, va tudi tinh theo
ndm). Lugng hitu hidu cia dugc chit 14 lugng ma tao ra sy céi thién ¢ thé nhén ra dugc

m6t cach khach quan nhu dugc nhén ra béi théy thudc hodc nguoi theo doi khac ¢6 du trinh

-23-



20407

d6. Vi du, sy thoai lui ctia khéi u & bénh nhén c6 thé duge do dua vao dudmg kinh cta khdi
u. Sy giam dudng kinh ctia khéi u cho thdy su thoai lui. Su thoai lui cling dwoc thé hién boi
viéc khong tai phat khéi u sau khi ngimg diéu tri. Nhu dugc sir dung trong ban mé ta nay,
thudt ngi “lidu cho hiéu qua lidu Iugng” dung dé chi luong hoat chét tao ra tac dung sinh
hoc mong muén & dbi trong hoic té bao.

Dugc phdm c6 thé duge dung trong vét chira, gbi, hodc thiét bi phan phdi cling véi
huéng dan sir dung.

Hop chit theo sang ché con c6 kha ning tao ra cic dang mubi khac. Tt ca cac dang
nay ciling thudc pham vi clia sang ché duoc yéu cau bao ho.

Nhu dugc sir dung trong ban mé ta nay, “mudi dugc dung” ding dé chi din xuét cta
hop chét theo sang ché trong d6 hop chét gbc duoc cai bién bing cach tao ra mudi axit hodc
bazo ciia ching. Vi du vé& mudi dugc dung bao gdm, nhung khéng gidi han &, mubi axit vo
co hodc hitu co cla géc bazo chéng han nhu amin, mubi kiém hodc hitu co cia géc axit
chéng han nhu axit carboxylic, va céc axit twong tu. Cac mudi duge dung bao g(‘A)m cac mubi
khéng doc théng thudng hoic cac mudi amoni bac bdn cia hop chét géc duoc tao thanh, vi
dy, tlr axit v6 co hogc hitu co khong ddc. Vi du, mudi khong doc thong thudng bao gdm,
nhung khong gi6i han &, mudi c6 ngudn gdc tir axit v6 co va hiru co duoc chon tir axit 2-
axetoxybenzoic, axit 2-hydroxyetan sulfonic, axit axetic, axit ascorbic, axit benzen sulfonic,
axit benzoic, axit bicarbonic, axit carbonic, axit xitric, axit edetic, axit etan disulfonic, axit
1,2-etan sulfonic, axit fumaric, axit glucoheptonic, axit gluconic, axit glutamic, axit
glycolic, axit glycollyarsanilic, axit hexylresorxinic, axit hydrabamic, axit bromhydric, axit
clohydric, axit hydroiodic, axit hydroxymaleic, axit hydroxynaphtoic, axit isethionic, axit
lactic, axit lactobionic, axit lauryl sulfonic, axit maleic, axit malic, axit mandelic, axit metan
sulfonic, axit napsylic, axit nitric, axit oxalic, axit pamoic, axit pantothenic, axit
phenylaxetic, axit phosphoric, axit polygalacturonic, axit propionic, axit salixyclic, axit
stearic, axit subaxetic, axit sucxinic, axit sulfamic, axit sulfanilic, axit sulfuric, axit tanic,
axit tartric, axit toluen sulfonic, va céc axit amin thudong xuét hién, vi du, glyxin, alanin,
phenylalanin, arginin, v.v..

Vi du khic v& mubi dugc dung bao gdm axit hexanoic, axit xyclopentan propionic,
axit pyruvic, axit malonic, axit 3-(4-hydroxybenzoyl)benzoic, axit xinamic, axit 4-
clobenzensulfonic, axit 2-naphtalensulfonic, axit 4-toluensulfonic, axit camphorsulfonic,

axit  4-metylbixyclo-[2.2.2]-oct-2-en-1-carboxylic,  axit  3-phenylpropionic,  axit
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trimetylaxetic, axit butylaxetic bdc ba, axit muconic, va cac axit twong tu. Sang ché cling
bao gébm mudi duge tao thanh khi proton axit ¢6 mit trong hop chét géc bi thay thé bing ion
kim loai, vi du, ion kim loai kiém, ion kiém thd, hoZc ion nhom; hodic phéi tri v6i bazo hitu
co chéng han nhu etanolamin, dietanolamin, trietanolamin, tromethamin, N-metylglucamin,
va cac amin tuong tu. 0 dang mudi, can hiéu réng ty 1€ ctia hop chét véi cation hodic anion
ctia mubi c6 thé 13 1:1, hoc ty 18 b4t ky khong phai 1a 1:1, vi du, 3:1, 2:1, 1:2, hodc 1:3.

Cén hiéu rﬁng tAt ca céc 1an vién din dén mudi duge dung bao gém dang cong dung
mdi (solvat) hodc dang tinh thé (dang da hinh) nhu dwoc x4c dinh trong ban mé ta nay, cua
cing mudi do.

Hop chét, hodic mudi dugc dung cta nd, dugc dung qua dudng miéng, qua mii, qua
da, phéi, xong, qua mé, dudi ludi, trong mang bung, duéi da, trong co, trong tinh mach, qua
truc trang, trong mang phdi, trong vo va ngoai dudng tiéu héa. Theo mdt phuong an, hop
chét dugc ding qua dudng miéng. Ngudi cé hiéu biét trung binh trong linh vuc k¥ thust nay
s& nhan ra cac vu diém cia dudng ding nhét dinh.

Ché d6 ding liéu str dung hop chét dugc chon tiy theo nhidu yéu t6 bao gdm loai,
loai, tubi, can nang, gidi tinh va tinh trang strc khoe cia bénh nhan; mirc 4 trAm trong clia
tinh trang bénh ly can dugc diéu tri; dudng dung; chirc ndng gan va than ctia bénh nhén; va
hop chit cu thé hodc mubi cia chung duoc str dung. Béc si hodc bac si thu y cod hiéu biét
trung binh trong linh vuc k¥ thuat ndy c6 thé d& dang xac dinh va chi dinh lwong hitu hiéu
ctia thudc c4n dé ngin ngira, chdng lai, hoic kim ham din tién cta tinh trang bénh 1y.

Céc k¥ thuat dé bao ché va sir dung hop chéit dugc boc 16 theo sang ché c6 thé duoc
tim thay trong tai liéu Remington: the Science and Practice of Pharmacy, 19" edition, Mack
Publishing Co., Easton, PA (1995). Theo mdt phwong 4n, hop chit dugc md ta trong ban md
ta nay, va mubi dugc dung ciia nd, dugc st dung trong dugc phdm két hop véi chit mang
hozic chit pha logng dugc dung. Chit mang dugc dung thich hop bao gdm chét don rén tro
hozc chit pha loing va dung dich nuéc hoic hitu co v6 tring. Hop chit s& c6 mit trong
dugc phdm nay véi lugng di dé tao ra lugng liéu lugng mong mudn trong khoang duoc mo
ta trong ban mo ta nay.

T4t ca céc ty 18 phin trim va ty 18 duoc sir dung trong ban md ta ndy, trir khi c6 chi
dAn khac, 14 theo khdi lugng. Cac du hiéu va vu diém khac cua sang ché s& 15 rang tir cac
vi du khéc nhau. Céc vi du dugc néu minh hoa céc thinh phin khéc nhau va phuong phép

hitu dung d& thyc hién sang ché. Céc vi du nay khong lam gidi han sang ché duoc yéu cdu
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bao hd. Dya trén ban m6 ta ndy, ngudi c6 hidu biét trung binh trong linh vuc k§ thuét nay c6
thé xac dinh va sir dung cc thanh phin va phuong phap khac hitu dung dé thuc hién sang
ché.

Trong céc so dd tong hop va chu tric héa hoc duge mé ta trong ban md ta nay, hop
chit c6 thé dugc thé hién véi mot cAu hinh cu thé (vi dy, c6 hodc khong ¢ chit ddng phan
1ap thé cy thé duoc biéu thi) dé cho don gian. Céc chu hinh cu thé nay hodc viéc thiéu ching
khong duoc hiéu 1 1am gi6i han sing ché ¢ mét chit dong phén nay hay chit ddng phan
khéc, tautome, chit dong phan viing (regioisomer) hozic chit ddng phén l4p thé, ciing nhu 13
khong loai trir hdn hop ctia cac chit ddng phan, tautome, chit ddng phan ving (regioisomer)
hodc chét ddng phan 1ap thé; tuy nhién, can hiéu ring chit ddng phan, tautome, chét ddng
phan viing (regioisomer) hodc chit ddng phén l4p thé nhét dinh c¢6 thé c6 mirc d6 hoat tinh
cao hon so v6i chit ddng phan, tautome, chit ddng phén ving (regioisomer) hodc chit déng
phan 14p thé khac.

ng‘ chét duoc thiét ké, duoc chon va/hoic duoc tdi wu hoa bﬁng cac phuong phap
dugc mo ta & trén, ngay khi dugc tao ra, co thé duoc x4c dinh dic diém béng cach str dung
nhiéu thir nghiém da biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thudt nay
dé x4c dinh xem liéu hop chét nay co hoat tinh sinh hoc hay khong. Vi duy, céc phén tir c6
thé dwoc xac dinh dic diém bing cac thir nghiém thong thudng, bao gdm, nhung khong gisi
han & cé4c thir nghiém duoc md ta dudi day, dé x4c dinh xem liéu chiing c6 hoat tinh, hoat
tinh lién két va/hodc tinh déc hiéu lién két d4 dwoc du doan hay khong.

Hon nita, k§ thuat sang loc s6 lugng 16n ¢6 thé dugc sir dung dé ting tbc d6 phan tich
bang cach st dung thir nghiém nay. Két qua 13, c6 thé sang loc nhanh chéng céc phan tir
duoc mé ta trong ban md ta nay vé hoat tinh, bing cach sir dung cac k¥ thuat da biét trong
linh vyc k§ thuat nay. Cac phwong phép chung d thuc hién sang loc sé lugng 16n dugc mo
ta, vi du, trong tai liéu Devlin (1998) High Throughput Screening, Marcel Dekker; va bang
sang ché M§ sb 5,763,263. Thir nghiém s luong 16n c6 thé sir dung mot hodc nhidu ky
thuat thir nghiém khac nhau bao gdm, nhung khéng gidi han &, céc k§ thudt duge md ta
dudi day.

T4t ca céc tai liéu cong bd va tai lidu sang ché dugc vién din trong ban md ta nay chi
nhim muyc dich tham khao nhu thé mdi tai liéu cong bd hoic tai lidu sang ché nay dugc chi
ra cu thé va riéng biét dé tham khéo. Viéc vién din dén cac tai lidu cong b va tai lidu sang

ché khong dugc du dinh 14 sy cong nhén ring tai liéu bit ky 14 tinh trang k§ thuat thich
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dang, cling nhu ring tai lidu bat ky khong tao thanh sy cong nhén bét ky vé nodi dung hodc
ngdy ctia né. Sang ché s& dugc mé ta bang cich md ta bing vin ban, ngudi ¢ hidu biét
trung binh trong linh vyc k§ thuat ndy s€ nhén ra re‘ing séng ché c6 thé duge thuc hién theo
nhiéu phuong 4n va ring phin md ta trén ddy va céc vi du dudi ddy chi nhim muc dich
minh hoa va khéng 1am gii han pham vi ctia yéu ciu bao ho dudi ddy.
Vi du thwe hién sang ché
Vi du 1 Téng hop hop chét theo sang ché
Thi nghiém chung
NMR

Thuc hién ghi phd "H-NMR bing c4ch sir dung CDCl, trir khi ¢6 chi din khéc vi thu
dit liéu & 400 hodc 500 MHz béng cach sr dung thiét bi tur (500 MHz) thiét bi Varian hodic
Oxford. Tinh da bdi dugc biu thi 12 s=vach don, d = vach d6i, t = vach ba, q = vach tu,
quint = vach ndm, sxt = vach sdu, m = vach bgi, dd =vach d6i ctia vach d6i, dt = vach d6i
ctia vach ba; br biéu thi tin hidu rong.
LCMS va HPLC

Phd khéi: Waters Acquity Ultra Performance LC. HPLC: Phén tich san phim bing
Shimadzu SPD-20A véi ¢t 150 x 4,5mm YMC ODS-M80 hoac cdt 150 x 4,6mm YMC-
Pack Pro C18 & tdc do 1,0 ml/phit. Pha dong 1a MeCN:H,0=3:2 (chtra SDS 0,3% va
H;PO, 0,05%). Tinh ché san phdm bing HPLC/MS (MeOH-H,0 chita amoni hydroxit 0,1
%) bang cach sir dung Waters AutoPurification System véi 3100 Mass Detector.

Mubi HC1 3-(aminometyl)-4,6-dimetyl-1,2-dihydropyridin-2-on

0O
o o HCI

I TR

X

B& sung K,COs (4,00 g, 28,9 mmol) vao dung dich chita 2-xyanoaxetamit (8,40 g,
100 mmol) va axetylaxeton (10,0 g, 100 mmol) trong H,O (200 ml). KhuAy hén hop & nhiét
d6 trong phong trong thoi gian 22 gid. Sau d6, loc chit rin két tia bing ph&u Buchner, rira
bing nudc da lanh, va 1am khd dudi 4p sudt chan khéng dé tao ra 4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-carbonitril (13,5 g, hiéu suit 91%).

B6 sung 10% Pd(OH), (19 g) vao dung dich chira 4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-carbonitril (10,0 g, 67,5 mmol) trong MeOH (1,50 1) va HCI dic (30 ml)
dudi khi quyén N,. Thay thé khi N, bang khi H, va khudy hdn hop trong thoi gian 26 gioy &
nhiét d trong phong dudi khi quyén hydro. Thay thé khi H, bang khi N,. Loc hdn hop qua
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. Xelit, rira bing MeOH va ¢6. Nghién phin cin thanh bdt bing EtOH, thu gom bing phéu
Buchner, va 1am khé du6i 4p suét chan khong d& tao ra hop chét néu ¢ d& muc dudi dang
chét rén mau tring (11,5 g, 90%). "H NMR (400 MHz, DMSO-dg):  phén triéu 11,86 (brs,
1H), 5,98 (s, 1H), 3,78 (m, 2H), 2,20 (s, 3H), 2,16 (s, 3H).
Axit 5-bromo-2-metyl-3-nitrobenzoic
OoN OoN Br

\J

HO™ ~O HO™ ~O

Bb sung 1,3-dibromo-5,5-dimetylhydantoin (4,34 g, 15,20 mmol) vao dung dich c6
khudy chira axit 2-metyl-3-nitrobenzoic (5,00 g, 27,6 mmol) trong H,SO, (20 ml) & nhiét 46
0°C. Khudy h8n hop phan tmg & nhiét d6 0°C trong thdi gian 5 gid. R6t hdn hop phan tng
16n nude da lanh, thu gom chét rin két tha thu duoc, rira bing nudc va 1am khé trong chin
khong d& tao ra hop chit néu & & muc dudi dang chét rin mau tring (7,28 g, hiéu sudt dinh
luong). "H-NMR (400 MHz, DMSO-dy) § phin triéu; 8,31 (s, 1H), 8,17 (s, 1H), 2,43 (s,
3H).

Metyl 5-bromo-2-metyl-3-nitrobenzoat

ng\l/\gBr OzNJ?/BF
HO™ YO oo

B& sung natri cacbonat (11,9 g, 112 mmol) va metyl iodua (15,9 g, 112 mmol) vao

dung dich c6 khudy chira axit 5-bromo-2-metyl-3-nitrobenzoic (7,28 g, 28,0 mmol) trong
DMF (100 ml). Khudy hdn hop phan tng & nhiét 40 60°C trong thdi gian 8 gid. Sau khi
hoan thanh phan tng, loc hdn hop phén tmg va rira bing etyl axetat. Rira phén loc két hop
bing nudc va chiét lai pha nudc bing etyl axetat. Lam khé 16p hitu co két hop qua natri
sulfat khan, loc va c¢6 dudi ap sult giam dé tao ra hop chét néu & d& myc dudi dang chét rin.
(7,74 g, hiéu suét dinh luong). '"H-NMR (400 MHz, CDCl;) & (phan triéu); 8,17 (s, 1H),
7,91 (s, 1H), 3,96 (s, 3H), 2,59 (s, 3H).

Metyl 3-amino-5-bromo-2-metylbenzoat

OZN@/BY HzNJ?/BY
~o o ~o o

Bb sung amoni clorua (4,45 g, 83,1 mmol) va st (4,64 g, 83,1 mmol) vao dung dich

c6 khudy chita metyl 5-bromo-2-metyl-3-nitrobenzoat (7,60 g, 27,7 mmol) trong EtOH
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trong nudce (100 ml EtOH va 20 ml H,0). Khudy hdn hop phan tmg & nhiét d6 80°C trong
thoi gian 5 gio. Sau d6, loc hdn hop qua Xelit va rira tAng Xelit bang etyl axetat. C6 phin
loc két hop trong chan khong. Hoa tan phin cin thu dugc trong etyl axetat va nudc. Chiét
16p nuéc bang etyl axetat (hai 14n). Lam khé 16p hitu co két hop qua natri sulfat khan, loc va
b duéi ap sudt giam dé tao ra hop chit néu & d&& muc dudi dang diu mau nau (6,67 g, 99%).
'H-NMR (400 MHz, CDCL3) & phin triéu; 7,37 (s, 1H), 6,92 (s, 1H), 3,94 (s, 3H), 3,80 (brs,
2H), 2,31 (s, 3H).

Hop chét 1:

oH OH o
P O ST
N Br/\/o\ 0
: —’ Cs;CO5 ACN  pN™ !
lﬁl: Pd(PPhs)s HN‘ noae Py
o /T\ o0 Na;COy oo o /T\ "o

1,4-dioxan | Budc-2
100 °C
Bude-1

i Thayphén O {‘/ _i. TFA DCM
ii. Amm, PyBOP ii. Formalm
O O HN™ "0 O HN

DMSO, nhiét NaBH(OACc)3,
trong phong /*\ i,\& DCM

Budc-3 Budc-4
- \

Budc 1: Tong hop metyl 5-(((trans)-4-((tert-butoxycacbonyl)amino)xyclohexyl)
(etyl)amino)-4'-hydroxy-4-metyl-[1,1'-biphenyl]-3-carboxylat

B sung Na,CO; (8,01 g, 75,5 mmol) vao dung dich c6 khudy chira metyl 5-bromo-
3-(((trans)-4-((tert-butoxycacbonyl)amino)xyclohexyl)(etyl)amino)-2-metylbenzoat ~ (10g,
21,3 mmol, xem tai lidu, vi dy, W0O2012142504 (S6 Dai dién S6 41478-507001WO)) va
axit (4-hydroxyphenyl)boronic (3,5g, 25,3 mmol) trong hdn hop ctia dioxan (225 ml) va
nude (75 ml) va suc dung dich bang argon trong thdi gian 30 phat. Sau d6, bd sung
Pd(PPhs), (2,4 g, 2,07 mmol) va suc argon lai trong thoi gian 15 phut nita. Gia nhiét khdi
phan tmg & nhiét 4 100°C trong thdi gian 4 gid. Khi hoan thanh, pha lodng hén hgp phan
g bing nudc va chiét bing etyl axetat. Lam khé 16p hitu co két hop qua natri sulfat. Loai
bo dung moi dudi 4p sut giam sau d6 13 tinh ché bang sic ky cot tao ra hop chét néu & dé
muc (8,9 g, hiéu suit 87%).

Budc 2: Téng hop metyl 5-(((trans)-4-((tert-butoxycacbonyl)amino) xyclohexyl)
(etyl)amino)-4'-(2-metoxyetoxy)-4-metyl-[1,1'-biphenyl]-3-carboxylat
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B sung Cs,CO; (0,485 g, 1,49 mmol) vao dung dich c6 khudy chua metyl 5-
(((trans)-4-((tert-butoxycacbonyl)amino)xyclohexyl)(etyl)amino)-4'-hydroxy-4-metyl-[1,1'-
biphenyl]-3-carboxylat (0,6 g, 1,24 mmol) va 1-bromo-2-metoxyetan (0,519 g, 3,73 mmol)
trong axetonitril (6 ml) va khudy phan mg & nhiét d6 80°C trong thoi gian 12 gi0. Khi hoan
thanh, bd sung nudc vao d6 va chiét bang etyl axetat. Lam kho 16p hitu co két hop qua natri
sulfat khan va ¢ dudi 4p suét giam. Tinh ché hop chét thé bang séc ky cot dé tao ra hop
chét néu & d& muc (0,6 g, hidu suét 76,5%).

Budc 3: Tong hop tert-butyl ((trans)-4-((5-(((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-
3-y) metyl) carbamoyl)-4'-(2-metoxyetoxy)-4-metyl-[1,1'-biphenyl]-3-yl(etyl)-amino)-
xyclohexyl) carbamat

B sung NaOH trong nuéc (0,066 g, 1,66 mmol trong 5 ml H,0) vao dung dich
chta  metyl  5-(((trans)-4-((tert-butoxycacbonyl)amino)xyclohexyl)(etyl)amino)-4'-(2-
metoxyetoxy)-4-metyl-[1,1'-biphenyl]-3-carboxylat (0,6 g, 1,11 mmol) trong EtOH (10 ml)
va khudy & nhiét d6 60°C trong thoi gian 1 gid. Sau khi hoan thanh phéan ting, loai bo etanol
dudi &p suét giam va axit hoa phin cin bang cach sir dung axit xitric & diéu chinh d6 pH
dén 4. Tién hanh chiét bang cach sir dung metanol 10% trong DCM. Lam khé 16p hitu co
két hop, cb tao ra axit tuong tmg (0,5 g, hidu suét 85,6%).

Sau d6, hoa tan axit néu trén (0,5 g, 0,95 mmol) trong DMSO (5 ml) va bd sung 3-
(aminometyl)-4,6-dimetylpyridin-2(1H)-on (0,288 g, 1,90 mmol) va trietyl amin (0,096,
0,950 mmol) vao d6. Khudy hdn hop phan tng & nhiét d6 trong phong trong thdi gian 15
phit trude khi bd sung PyBop (0,741g, 1,42 mmol) vao d6 va tiép tuc khudy qua dém &
nhiét d6 trong phong. Sau khi hoan thanh phéan tmg, rét khdi phan tng vao d4 va tién hanh
chiét bing cach sir dung MeOH/DCM 10 %. Lam khé 16p hiru co két hop qua natri sulfat va
cb dudi ap suat giam dé thu dugce nguyén liéu thd ma sau do tinh ché bing sic ky cot dé tao
ra hop chit néu & dé muc (0,45 g, hiéu suét 71,8%).

Buéc 4: Téng hop N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-
(((trans)-4-(dimetylamino)-xyclohexyl)(etyl)-amino)-4'-(2-metoxyetoxy)-4-metyl-[1,1'-
biphenyl]-3-carboxamit

B& sung TFA (1 ml) vao dung dich c6 khudy chtra tert-butyl((trans)-4-((5-(((4,6-
dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)carbamoyl)-4'-(2-metoxyetoxy)-4-metyl-[1,1'-
biphenyl]-3-yl)(etyl)amino)xyclohexyl)carbamat (0,45 g, 0,681 mmol) trong DCM (5 ml) &
nhiét d6 0°C va khudy phan tmg trong thoi gian 2 gidr & nhiét d6 trong phong. Sau khi hoan
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thanh, ¢6 phan tng dén khé. Sau d6, bazo hoa phin cin bing Na,COs (trong nuéc) dén do
pH 8 va chiét 16p nudc bing metanol 20% trong DCM. Lam khé 16p hiru co két hop qua
Na,SO4 va loai bdé dung mdi dudi ap sut giam dé tao ra hop chét d3 dugc khir bao vé Boc
(0,3 g, hidu suét 78,7%).

B6 sung dung dich formaldehyt (35-41% trong nudc) (0,056 g, 1,87 mmol) vao
dung dich c6 khudy chtta hop chét di dugc khir bao vé Boc (0,3 g, 0,535 mmol) trong
diclometan (3 ml) & nhiét d6 0°C va khudy trong thdi gian 20 phit. Sau d6, bd sung
NaBH(OAc); (0,28 g, 1,33 mmol) va khudy trong thoi gian 2 gid & nhiét &6 0°C. Khi hoan
thanh ctia phan tng, bd sung nudc va chiét bing metanol 20% trong DCM. Lam khd 16p
hitu co két hop qua Na,SO4 va loai bd dung méi dudi ap sudt giam. Tinh ché hop chét tho
béng HPLC diéu ché d& tao ra hop chit néu & @& muc (0,1 g, hi¢u suét 31 ,7%).

LCMS: 589,75 (M+1)"; TFA-mubdi: '"H NMR (DMSO-ds, 400 MHz) § 11,47 (brs,
1H), 9,48 (brs, 1H), 8,21 (brs, 1H), 7,57 (d, 2H, J=8,0 Hz), 7,40 (s, 1H), 7,23 (s, 1H), 7,03
(d, 2H, J=8,8 Hz), 5,87 (s, 1H), 4,29 (d, 2H, J=4,4 Hz), 4,14-4,12 (m, 2H), 3,69-3,66 (m,
2H), 3,32 (s, 3H), 3,13 (m, 4H), 2,69-2,68 (m, 6H), 2,24 (s, 3H), 2,21 (s, 3H), 2,11 (s, 3H),
1,96 (m, 4H), 1,44 (m, 4H), 0,85 (t, 3H, J=6,8 Hz).

Hop chét 2:

N Nz
N Br /\OH N
MeI NaH ~\ i. Sonogashira ~\
THF, tuOCden Bube-2 )\
(o) nhiét d6 trong (o) [o o] uac-

o~ o o” "0

phong /‘\ ! /}\ !
Budce-1

Br 0
YO NS
T oty L e
PPh3, CBrd i Amin PvBOP.
poM, mhigtds N DMF, it a3 SN “1‘)‘;‘,[“;‘3: Rithere
trong phong o0 Yo o Yo Tong paong o o o o trong phong

Buée-3 /‘\ l Bute-4 /N\ [ Bube-5

-31-



20407
@ ® O

. O’ TFA/DCM O O’
“ —>
Budc-6 NaBH(OAc);
o 0 HN AcOH, EDC

OHN

N
O HN
Budc-7
Ny
\

Buéc 1: Téng hop metyl 5-bromo-3-(((trans)-4-((tert-butoxycacbonyl)-(metyl)-

amino)xyclohexyl)(etyl)amino)-2-metylbenzoat

B& sung NaH (0,184 g, 7,69 mmol) vao dung dich c6 khudy chira metyl 5-bromo-3-
(((trans)-4-((tert-butoxycacbonyl)amino)xyclohexyl)(etyl)amino)-2-metylbenzoat (3 g, 6,41
mmol, xem tai liéu, vi duy, WO2012142504) trong THF (30 ml) & nhiét.d(f) 0°C va khqu no
& cung nhiét d6 trong thdi gian 20 phut. Sau d6, b sung metyl iodua (9,10 g, 64,10 mmol)
& nhiét d6 0°C va khudy phan tng qua dém & nhiét d6 trong phong. Khi hoan thanh, lam
dimg phéan tmg bing nudc d4 va chiét bang diclometan. Rira 16p hitu co két hop bing nudc,
1am kho, c6 dudi ap sudt giam. Tinh ché hop chét thd bing sic ky cot dé tao ra hop chét thd
néu & d& muc, hop chét ndy dugc sitr dung ma khong cin tinh ché thém (3 g, hidu suét
97,4%).

Budc 2: Téng hop metyl 3-(((trans)-4-((tert-butoxycacbonyl)-
(metyl)amino)xyclohexyl)(etyl)amino)-5-(3-hydroxyprop-1-yn-1-yl)-2-metylbenzoat

B4 sung Cul (0,015 g, 0,079 mmol), PPh; (0,043 g, 0,165 mmol), PdCl,(PPhs),
(0,058 g, 0,082 mmol), N,N-diisopropyl amin (1,08 g, 10,78 mmol) vao dung dich cé khqu
chira metyl 5-bromo-3-(((trans)-4-((tert-butoxycacbonyl)(metyl)amino)xyclohexyl)
(etyl)amino)-2-metylbenzoat (2 g, 4,14 mmol) trong toluen kho va suc phan tng béng argon
trong thoi gian 15 phit. BS sung prop-2-yn-1-ol (0,46 g, 8,29 mmol) vao d6 gia nhiét phan
tmg & nhiét d6 80°C & diéu kién bit kin trong thdi gian 5 gid. Khi hoan thanh, lam dimg
phan mg bang nudc va chiét bing etyl axetat. Lam khd 16p hitu co qua Na,SO,. Tinh ché
hop chét thd bang sic ky cot 8 tao ra hop chét néu & dé muc (1,2 g, hidu sut 63,2%).

Bu6c 3: Téng hop metyl 5-(3-bromoprop-1-yn-1-yl)-3-(((trans)-4-((tert-butoxy
cacbonyl)(metyl)amino)xyclohexyl)(etyl)amino)-2-metylbenzoat:

B6 sung PPh; (1,37 g, 5,22 mmol) va CBry (1,7 g, 5,10 mmol) vao dung dich c6
khudy chira  metyl 3-(((trans)-4-((tert-butoxycacbonyl)(metyl)amino)xyclohexyl)
(etyl)amino)-5-(3-hydroxyprop-1-yn-1-yl)-2-metylbenzoat (1,2 g, 2,62 mmol) trong DCM
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(15 ml) & nhiét 46 0°C va khudy phéan tmg trong thoi gian 4 gid & nhiét d6 trong phong. Khi
hoén thanh, 1am dimg phan tng bing nudc d4 va chiét bing diclometan. Rira 16p hitu co két
hop bing nudc, 1am khd, ¢d dudi 4p suét giam. Tinh ché nguyén lidu thd bing sic ky cot dé
tao ra hop chit néu & dé muc (0,5 g, hiéu suit 38,5%).

Buéc 4: Tbéng hop metyl 3-(((trans)-4-((tert-butoxycacbonyl)(metyl)amino)
xyclohexyl)(etyl)amino)-2-metyl-5-(3-morpholinoprop-1-yn-1-yl)benzoat

Bd sung morpholin (5 duong lugng) vio dung dich ¢6 khudy chira metyl 5-(3-
bromoprop-1-yn-1-yl)-3-(((trans)-4-((tert-butoxy cacbonyl)-(metyl)amino)xyclohexyl)(etyl)
amino)-2-metylbenzoat (1 dwong luong) trong DMF va khuiy phan {mg trong thoi gian 12
gi® & nhiét do trong phong. Khi hoan thanh, 1am dimg phén tmg bing nudc da va chiét bing
diclometan. Rira 16p hitu co két hop bing nude, 1am kho, c¢6 dudi p suét giam dé tao ra hop
chét thd mong muén néu & d& muc, hop chit ndy dwoc st dung trong budc tiép theo ma
khong cin tinh ché thém (hidu sut 98,7%).

Buéc 5: Téng hop tert-butyl ((trans)-4-((3-(((4,6-dimetyl-2-oxo-1,2-dihydro
pyridin-3-yl)metyl)carbamoyl)-2-metyl-5-(3-morpholinoprop-1-yn-1-yl)
phenyl)(etyl)amino)xyclohexyl)(metyl)carbamat

B6 sung NaOH (1,5 duong luong) vao dung dich chita metyl 3-(((trans)-4-((tert-
butoxycacbonyl)(metyl)amino)xyclohexyl)(etyl)amino)-2-metyl-5-(3-morpholinoprop-1-yn-
1-yl)benzoat (1 duong luong) trong EtOH: H,0O (9:1) va khudy & nhiét @6 60°C trong thoi
gian 1 gio. Sau khi hoan thanh phan ng, loai bd etanol duéi ap sudt giam va axit héa bang
cach st dung HCI loéing 1én dén d6 pH 6 va didu chinh vé& d pH 4 bing cach st dung axit
xitric. Tién hanh chiét bang cach sir dung metanol 10% trong DCM. Lam kh6 1ép hitu co
két hop c6 tao ra axit tuong tng.

Sau d6, hoa tan axit néu trén (1 duong lugng) trong DMSO va 3-(aminometyl)-4,6-
dimetylpyridin-2(1H)-on (2 duong luong) va bb sung trietyl amin (1 dwong lwong) vao do.
Khudy hdn hop phan tmg & nhiét 6 trong phong trong thdi gian 15 phut trude khi b sung
PyBop (1,5 duong lugng) vao 46 va tiép tuc khudy qua dém & nhiét @9 trong phong. Sau khi
hoan thanh phan Gng, rét khdi phan tmg vao d4 va tién hanh chiét bing cich st dung
MeOH/DCM 10%. Lam khé 16p hivu co két hop qua Na,SO4 va c6 dudi 4p sudt giam dé thu
duoc nguyén lidu thd ma sau d6 tinh ché 1dn thir nhét bing nuwdc sau d6 13 rira bing |

axetonitril d& tao ra hop chét néu & d8 myc mong muén (hiéu suét 69,4%).
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Budc 6: Toéng hop N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-3-
(etyl((trans)-4-(metylamino)xyclohexyl)amino)-2-metyl-5-(3-morpholinoprop-1-yn-1-
yl)benzamit

Bd sung TFA (3 dwong lugng) vao dung dich c6 khudy chira tert-butyl((trans)-4-
((3-(((4,6-dimetyl-2-0x0-1,2-dihydro pyridin-3-yl)metyl)carbamoyl)-2-metyl-5-(3-
morpholinoprop-1-yn-1-yl) phenyl)(etyl)amino)xyclohexyl)(metyl)carbamat (1 duong
lugng) trong DCM & nhiét d6 0°C va khudy phan ting trong thoi gian 2 gid & nhiét d6 trong
phong. Sau khi hoan thanh, c¢6 phan tng dén kho. Sau dé, bazo hoa phén cdn béng Na,CO3
(trong nudc) dén d6 pH 8 va chiét 16p nudc bing metanol 20% trong DCM. Lam khé 16p
hitu co két hop qua Na,SO, va loai bo dung mdi dudi ap sudt giam dé tao ra hop chét néu &
dé muc (hidu suét 99%), hop chét nay duoc sir dung trong phéan tng tiép theo ma khong cin
tinh ché thém.

Buéc 7: Téng hop N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-3-
(etyl((trans)-4-((2-metoxyetyl)(metyl)Jamino)xyclohexyl)amino)-2-metyl-5-(3-
morpholinoprop-1-yn-1-yl)benzamit

B& sung 2-metoxyaxetaldehyt (10 duong luong) va axit axetic (6 dwong lugng) vao
dung dich c6 khudy chita N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-3-
(etyl((trans)-4-(metylamino)xyclohexyl)amino)-2-metyl-5-(3-morpholinoprop -1-yn-1-
yl)benzamit (1 duong luong) trong dicloetan & nhiét 6 0°C va khudy trong thoi gian 20
phiit. Sau d6, bd sung NaBH(OAc); (3 duong lugng) va khudy trong thoi gian 2 gid & nhiét
d6 0°C. Khi hoan thanh phan tng, bd sung nudc va chiét bing metanol 20% trong DCM.
Lam khé 16p hiru co két hop qua Na,SO, va loai bé dung mdi duéi &p sut giam. Tinh ché
hop chét thd bang HPLC diéu ché dé tao ra phan tir dich (0,1 g, hidu suét 33,6%).

' LCMS: 606,65 (M+1)"; TFA muéi: 'H NMR (DMSO-ds, 400 MHZ) & 11,50 (brs,
1H), 9,22 (brs, 1H), 8,18 (t, 1H), 7,24 (s, 1H), 7,09 (s, 1H), 5,86 (s, 1H), 4,26-4,25 (m, 4H),
3,66-3,59 (m, 4H), 3,48-3,36 (m, 3H), 3,29-3,17 (m, 7H), 3,04-3,01 (m, 3H), 2,69-2,68 (m,
4H), 2,20 (s, 3H), 2,19 (s, 3H), 2,11 (s, 3H), 2,00-1,92 (m, 2H), 1,82-1,73 (m, 3H), 1,46 (m,
4H), 0,78 (t, 3H, J=6,4 Hz).

So d téng hop thay thé dbi v6i hop chit 2:
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N
U B HCUMeOH O \L O
SN tir 0°C dén nhigt chos K,
do trong phong ACN, 65 °C, 16 gid

/‘\ [ Bude-1 Buéc-2
N Z
/\N/\ OI ‘QN Z r\@ i. Thiy phéin I U K/o

ii. Amin, PyBOP

O HN™ O
Sonogashira 0o DMSO, nhiét do
Bude-3 | trong phong HN |
Budc-4 X
®
//\ N
z B 0 Z (jo
CS,CO03, axeton
Buéc-A

Budc A: Tong hop 4-(prop-2-yn-1-yl)morpholin:

B& sung Cs,CO; (136,5 g, 420 mmol) vao dung dich c¢6 khudy chira propargyl
bromua (50 g, 420 mmol) trong axeton (300 ml) & nhiét d6 0°C. Sau d6, bd sung timg giot
morpholin (36,60 g, 420 mmol) trong axeton (200 ml) va khudy phan tmg & nhiét d6 trong
phong trong thdi gian 16 gid. Khi hoan thanh, loc khéi phan tmg va c6 phin loc duéi ap
sudt giam d& tao ra hop chét néu & d& muc (50 g, thd). Hop chit dd dwoc tach riéng dugce st
dung truc tiép trong budc lién hop tiép theo ma khéng cén tinh ché thém.

Buée 1: Téng hop metyl 5-bromo-3-(etyl((trans)-4-
(metylamino)xyclohexyl)amino)-2-metylbenzoat:

B& sung metanolic HCI (500 ml) vao dung dich cé khudy chtra metyl 5-bromo-3-
(((trans)-4-((tert-butoxycacbonyl)(metyl)amino)xyclohexyl)(etyl)amino)-2-metylbenzoat
(30 g, 62,24 mmol) trong metanol (100 ml) & nhiét d6 0°C va khudy phan tng trong thdi
gian 2 gi® & nhiét d6 trong phong. Sau khi hoan thanh, c6 phan g dén kho. Bazo héa phén
cin biang Na,CO; (trong nudc) dén d6 pH 8 va chiét 16p nudc bang metanol 10% trong
DCM (200 ml x 3). Lam khd 16p hitu co két hop qua Na,SO, va loai bé dung méi dudi ap
suét gidm d& tao ra hop chét néu & d& muc du6i dang déu khong mau (25 g, thd). Hop chét
da dwoc tach ridng dugce sir dung trong bude tiép theo ma khong cin tinh ché thém.

Budc 2: Téng hop metyl 5-bromo-3-(etyl((trans)-4-((2-

metoxyetyl)(metyl)amino)xyclohexyl)amino)-2-metylbenzoat:
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B sung 1-bromo-2-metoxyetan (18,19 g, 130,8 mmol) trong axetonitril (250 ml),
K,CO; (18,06 g, 130,8 mmol) va KI (6,51 g, 39,21 mmol) vao dung dich c6 khqu chira
metyl 5-bromo-3-(etyl((trans)-4-(metylamino) xyclohexyl)amino)-2-metylbenzoat thd (25 g,
65,44 mmol). Khudy khdi phan tmg thu dugc ¢ nhiét 46 65°C trong thdi gian 16 gio. Khi
hoan thanh, pha logng hdn hgp phan tmg bing nuéc (300 ml) va chiét bing DCM (500 ml x
3). Rira 16p hitu co két hop bang nudc, lam kho qua Na,SOy va ¢b duéi 4p suét giam. Tinh
ché hop chét tho béng séc ky cot silicagel dé tao ra hop chét néu & d& muc (20 g, higu suét
69,3%).

'H NMR (DMSO-ds, 400 MHz) & 7,55 (s, 1H), 7,45 (s, 1H), 3,82 (s, 3H), 3,32 (m,
4H), 3,20 (s, 3H), 3,05 (q, 2H), 2,61 (m, 1H), 2,32 (s, 3H), 2,30 (m, 1H), 2,15 (s, 3H), 1,77-
1,67 (m, 4H), 1,37-1,31(m, 2H), 1,24-1,18 (m, 2H), 0,78 (t, 3H, J=6,8 Hz).

Buée 3: Téng hop metyl 3-(etyl((trans)-4-((2-
metoxyetyl)(metyl)amino)xyclohexyl)amino)-2-metyl-5-(3-morpholinoprop-1-yn-1-
yl)benzoat:

Suc argon vao dung dich chia metyl 5-bromo-3-(etyl((trans)-4-((2-
metoxyetyl)(metyl)amino)xyclohexyl)amino)-2-metylbenzoat (30 g, 68,02 mmol), 4-(Prop-
2-yn-1-yl) morpholin (25,51 g, 204 mmol) va tfietylamin (20,61 g, 204 mmol) trong DMF
(300 ml) trong thoi gian 20 phut. Sau d6, bd sung Cul (3,87 g, 20,36 mmol) va Pd (PPhy),
(7,85 g, 6,79 mmol) va suc argon trong thdi gian 20 phit nita. Gia nhiét hdn hop phan tmg &
nhiét dé 105°C trong thdi gian 4 gid va sau d6 1am ngudi xudng nhiét d6 trong phong. Lam
dimg phan tmg bing nuéc (100 ml) va chiét pha nuée bing MeOH/DCM 10 % (400 ml x
3). Lam kho dich chiét hitu co két hop qua Na,SOy, loc va c¢6. Tinh ché phén cédn b%lng séc
ky cot silicagel dé tao ra hop chit néu & dé muc (21 g, hiéu suét 63,7%).

'H NMR (DMSO-d;, 400 MHz) & 7,46 (s, 1H), 7,32 (s, 1H), 3,82 (s, 3H), 3,62-3,57
(m, 6H), 3,50 (s, 2H), 3,35-3,32 (m, 2H), 3,21 (s, 3H), 3,17 (m, 1H), 3,05 (q, 2H), 2,61-2,58
(m, 2H), 2,38 (s, 3H), 2,33 (m, 1H), 2,18 (m, 2H), 1,77-1,70 (m, 4H), 1,36-1,20 (m, 4H),
0,77 (t, 3H, J/=6,8 Hz), 3H dugc hop nhit trong dinh dung méi.

Buéc 4: Tbéng hop N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-3-
(etyl((trans)-4-((2-metoxyetyl)(metyl)amino)xyclohexyl)amino)-2-metyl-5-(3-
morpholinoprop-1-yn-1-yl)benzamit:

Bb sung NaOH trong nudc (2,59 g, 64,91 mmol trong 10 ml H,O) vao dung dich
chirta metyl 3-(etyl((trans)-4-((2-metoxyetyl)(metyl)amino)xyclohexyl)amino)-2-metyl-5-(3-
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morpholinoprop-1-yn-1-yl)benzoat (21 g, 43,29 mmol) trong EtOH (100 ml) va khudy &
nhiét d§ 60°C trong thoi gian 1 gid. Sau khi hoan thanh phén tng, loai bé etanol duédi ap
suét giam va axit héa phin cin bang cach sir dung HCI lodng 1én dn d6 pH 4 bang céch sir
dung axit xitric. Tién hanh chiét bang cach sir dung MeOH/DCM 10 % (200 ml x 3). Lam
kho 16p hitu co két hop ¢ tao ra axit tuong tmg (15,5 g, hiéu sut 76%).

B4 sung 3-(aminometyl)-4,6-dimetylpyridin-2(1H)-on (10 g, 65,80 mmol) v trietyl
amin (23 ml, 164,5 mmol) vao dung dich chua axit néu trén (15,5 g, 32,90 mmol) trong
DMSO (50 ml). Khudy hdn hop phan tmg & nhiét d6 trong phong trong thoi gian 15 phut
trudc khi bd sung PyBop (25,66 g, 49,34 mmol) vao d6 & nhiét d6 0°C va khudy thém qua
dém & nhiét d6 trong phong. Sau khi hoan thanh, rét khéi phan tmg vao nuée da (100 ml) va
tién hanh chiét bang cach sir dung MeOH/DCM 10 % (200 ml x 3). Lam khd 16p hitu co két
hop qua Na,SOy va c6 dudi ap suét giam. Tinh ché hop chét thd bing séc ky cot qua alumin
bazo giai hip bing MeOH:DCM & tao ra hgp chit néu & d&& muc (11 g, hiéu suét 55,3%).

LCMS: 606,50 (M + 1)"; 'H NMR (MeOD, 400 MHz) & 7,23 (s, 1H), 7,09 (s, 1H),
6,11 (s, 1H), 4,46 (s, 2H), 3,74-3,72 (m, 4H), 3,51 (s, 2H), 3,47 (t, 2H, J=5,6 Hz,), 3,32 (s,
3H), 3,07 (q, 2H, J=7,2 Hz), 2,64-2,63 (m, 7H), 2,38 (m,1H), 2,37 (s, 3H), 2,27 (s, 3H),
2,26 (s, 3H), 2,25 (s, 3H), 1,89-1,86 (m, 4H), 1,50-1,30 (m, 4H), 0,83 (t, 3H, J/=7,2 Hz).

Hop chét 105:
Metyl 5-bromo-2-metyl-3-[(oxan-4-yl)amino]benzoat
(o}

HzN Br Q

J?/ -_ W  » HN Br

~o" o /\i
~o"o

B& sung dihydro-2H-pyran-4-on (17,3 g, 173 mmol) va natri triaxetoxyborohydrua
(73,6 g, 330 mmol) vao dung dich ¢6 khudy chira metyl 3-amino-5-bromo-2-metylbenzoat
(40,2 g, 165 mmol) trong CH,Cl, (500 ml) vda AcOH (60 ml). Khuéy hdn hop phéan tmg &
nhiét d6 trong phong trong thdi gian 20 gid. Sau d6, bd sung NaHCO; bdo hoa trong nuédc
va tach hdn hop. Chiét 16p nuée bing CH,Cl, va ¢b 16p hitu co két hop trong chin khong.
Nghién phén can thanh bot véi etyl ete, va thu gom chét két tha thu dugc dé tao ra hop chét
néu & d& muc dudi dang chét rin mau tring (39,1 g, 72%). '"H-NMR (400 MHz, DMSO-dy)
8 phéan tridu; 7,01 (s, 1H), 6,98 (s, 1H), 5,00 (d, J= 7,6 Hz, 1H), 3,84-3,87 (m, 2H), 3,79 (s,
3H), 3,54-3,56 (m, 1H), 3,43 (m, 2H), 2,14 (s, 3H), 1,81-1,84 (m, 2H), 1,47-1,55 (m, 2H).

Metyl 5-bromo-3-[etyl(oxan-4-yl)amino]-2-metylbenzoat
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B4 sung axetaldehyt (24,7 g, 476 mmol) va natri triaxetoxyborohydrua (79,6 g, 357
mmol) vao dung dich ¢6 khudy chita metyl 5-bromo-2-metyl-3-[(oxan-4-yl)amino]benzoat
(39,1 g, 119 mmol) trong CH,Cl, (400 ml) va AcOH (40 ml). Khudy hdn hop phan tmg &
nhiét d6 trong phong trong thoi gian 24 gid. Sau d6, bd sung NaHCO; bao hoa trong nudc
va tach hdn hop. Chiét 16p nuéc bang CH,Cl, va ¢b 16p hitu co két hop trong chan khéng.
Tinh ché phén c3n bing sic ky cot silicagel (SiO, Heptan/EtOAc = 3/1) dé tao ra hop chit
néu & d& muyc du6i dang diu nhét (44,1 g, hidu sudt dinh luong). 'H-NMR (400 MHz,
DMSO-dg) & phan triéu; 7,62 (s, 1H), 7,52 (s, 1H), 3,80 (m, 5H), 3,31 (m, 2H), 2,97-3,05
(m, 2H), 2,87-2,96 (m, 1H), 2,38 (s, 3H), 1,52-1,61 (m, 2H), 1,37-1,50 (m, 2H), 0,87 (t, J =
6,8 Hz, 3H).

tert-Butyl 4-((3-(etyl(tetrahydro-2H-pyran-4-yl)amino)-5-(metoxycacbonyl)-4-

metylphenyl)etynyl)piperidin-1-carboxylat

o]

o o i J<
S o G
S0 S0 o

B6 sung trietylamin (2,82 ml, 20,2 mmol) va ddng(I) iodua (0,096 g, 0,505 mmol)
vao dung dich chira metyl 5-bromo-3-(etyl(tetrahydro-2H-pyran-4-yl)amino)-2-
metylbenzoat (1,80 g, 5,05 mmol) va tert-butyl 4-etynylpiperidin-1-carboxylat (1,80 g, 8,59
mmol) trong DMF (40 ml). H3n hop phan ting dugc khir khi bang cach suc khi nito trong
thoi gian 15 phat. Sau do, dua tetrakis(triphenylphosphin)Paladi(0) (0,292 g, 0,253 mmol)
vao va khir khi trong thoi gian 10 phut nita bing cach suc khi nito. Gia nhiét hdn hop phan
{mg & nhiét d6 80°C trong thoi gian 6 gid. Lam dimg phan ting bing NaHCO; bio hoa, chiét
bang TBME (3x40 ml), 1am kho qua Na,SO,, loc va cb. Tinh ché phin cin bing séc ky
(AcOEt/Heptan tir 0% dén 40%) d8 tao ra hop chit néu & @& muc (2,40 g, hiéu suét 98%).
'TH-NMR (500 MHz) & phin triéu; 7,65 (s, 1H), 7,28 (s, 1H), 3,97 (brd, J = 11,3 Hz, 2H),
3,90 (s, 3H), 3,76 (m, 2H), 3,34 (dt, J= 2,0, 11,7 Hz, 2H), 3,24 (ddd, J = 3,4, 8,8, 12,2 Hz,
2H), 3,08 (brs, 2H), 2,98 (brs, 1H), 2,80 (dddd, J=3,9, 3,9, 3,9, 3,9 Hz, 1H), 2,52 (s, 3H),
1,87 (m, 2H), 1,60-1,74 (m, 6H), 1,48 (s, 9H), 0,89 (t, J = 6,8 Hz, 3H) ); MS (ESI) [M+H]"
485.4.
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Axit 5-((1-(tert-butoxycacbonyl)piperidin-4-yl)etynyl)-3-(etyl(tetrahydro-2H-pyran-4-
yl)amino)-2-metylbenzoic
o o
¢ NJJ\OJ< Q NJ\OJ<

~ N // I —— ~ N &

~o"No HO” SO
B6 sung dung dich chita natri hydroxit (0,565 g, 14,1 mmol) trong nudce (3,0 ml) vao
dung dich chira tert-butyl 4-((3-(etyl(tetrahydro-2H-pyran-4-yl)amino)-5-
(metoxycacbonyl)-4-metylphenyl)etynyl)piperidin-1-carboxylat (2,4 g, 4,95 mmol) trong
etanol (20,0 ml) & nhiét d9 trong phong. Gia nhiét hdn hogp phan tmg & nhiét d6 60°C trong
thoi gian 6 gid. Lam dimg phan tmg bang HC1 1 M (5 ml) va sau d6 1 dung dich axit xitric
du dé diéu chinh d6 pH v& 5. C6 hdn hop dé loai bd EtOH va chiét pha nudc con lai bing
AcOEt (2x40 ml). Két hop cac 16p hitu co, 1am khé qua Na,SO,, loc va cb. Tinh ché phin
cin béng sic ky (AcOEt/Heptan 10%-100%) dé tao ra hop chét néu & d& muc (2,30 g, hi¢u
sudt 99%). 'H-NMR (500 MHz) & phén triéu; 7,82 (s, 1H), 7,35 (s, 1H), 3,98 (brd, J =
11,3Hz, 2H), 3,77 (m, 2H), 3,35 (dt, J = 1,5, 11,3Hz, 2H), 3,25 (ddd, J= 3,4, 8,3, 12,2 Hz,
2H), 3,11 (brs, 2H), 3,00 (brs, 1H), 2,81 (dddd, J=3,9, 3,9, 3,9, 3,9 Hz, 1H), 2,60 (s, 3H),
1,88 (m, 2H), 1,60-1,78 (m, 6H), 1,48 (s, 9H), 0,90 (t, J = 6,8Hz, 3H); MS (ESI) [M+H]"
471,4.
tert-Butyl 4-((3-(((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)carbamoyl)-5-
(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metylphenyl)etynyl)piperidin-1-carboxylat

o o
A K
) o N O
Qo 5o
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B sung trietylamin (0,90 ml, 6,44 mmol) va (4,6-dimetyl-2-oxo-1,2-dihydropyridin-
3-yD)metanamini clorua (0,405 g, 2,15 mmol) vao dung dich chira axit 5-((1-(tert-
butoxycacbonyl)piperidin-4-yl)etynyl)-3-(etyl(tetrahydro-2H-pyran-4-yl)amino)-2-
metylbenzoic (1,06 g, 2,25 mmol) trong DMSO (5,8 ml) & nhiét d¢ trong phong. Dung dich
trong tré nén dj tinh. Sau d6, bd sung HOBT (0,493 g, 3,22 mmol) va EDC (0,617 g, 3,22
mmol) va khudy hdn hop phan tmg thu dugc & nhiét d§ trong phong qua dém. Lam dimg
phén g bing nudce (80 ml) va khudy huyén phi dic nay trong thoi gian 1 gid & nhiét o
trong phong. Loc huyén phui diic va rira banh loc bing nude (2x20 ml). Lam khé chit rin da
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duge thu gom lai trong chan khong dé tao ra hop chit néu & dé muc (1,27 g, hiéu suét 98%).
'H-NMR (500 MHz, CD;0D) & phan triéu; 7,22 (s, 1H), 7,08 (d, J = 1,0 Hz 1H), 6,11 (s,
1H), 4,45 (s, 2H), 3,92 (brd, J = 10,8 Hz, 2H), 3,78 (dd, J =4,4, 5,4 Hz, 1H), 3,75 (dd, J
=4,4, 5,4 Hz, 1H), 3,36 (t, /= 11,7 Hz, 2H), 3,21 (br t, J/=8,3 Hz, 2H), 3,07 (g, /= 7,3 Hz,
2H), 3,01 (dddd, J=3,9, 3,9, 11,3, 11,3 Hz, 1H), 2,84 (dddd, J=3,4, 3.4. 3,9, 3,9 Hz, 1H),
2,38 (s, 3H), 2,28 (s, 3H), 2,25 (s, 3H), 1,88 (m, 2H), 1,70 ((brd, J = 12,2 Hz, 2H), 1,60 (m,
4H), 1,47 (s, 9H), 0,87 (t, J= 7,3 Hz, 3H); MS (ESI) [M+H]" 605,6.
N-((4,6-Dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-3-(etyl(tetrahydro-2H-pyran-4-
yl)amino)-2-metyl-5-(piperidin-4-yletynyl)benzamit

~ N ~N
—_—_
O HN" O O HN" O
HN | HN |
X X

B6 sung HCI 4M trong 1,4-dioxan (3 ml, 12,0 mmol) vao dung dich chira tert-butyl
4-((3-(((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)carbamoyl)-5-(etyl(tetrahydro-
2H-pyran-4-yl)amino)-4-metylphenyl)etynyl)piperidin-1-carboxylat (250 mg, 0,413 mmol)
trong DCM (3 ml) & nhiét ¢ 20°C. Khu4y hdn hop & nhiét d6 20°C trong thoi gian 1 gid.
LCMS cho thiy ring phan mg di hoan thanh. C6 truc tiép hdn hop phén tmg va hoa tan
phén cédn trong DCM va sau d6 1a lam trung hoa b%lng NaHCO; p3o hoa/nude mudi. Lam
khd 16p hitu co (Na,SO,) va loc. Va c6 phin loc. Phin cin dugc sir dung d& alkyl héa ma
khong cén tinh ché thém (209 mg, 100%). "H-NMR (500 MHz, CD;0D) & phin triéu 7,21
(brs, 1H), 7,07 (brs, 1H), 6,11 (s, 1H), 4,46 (s, 2H), 3,95-3,89 (m, 2H), 3,39-3,34 (m, 2H),
3,08 (q, J = 7,0 Hz, 2H), 3,06-2,98 (m, 3H), 2,79-2,72 (m, 1H), 2,72-2,65 (m, 2H), 2,38 (s,
3H), 2,28 (s, 3H), 2,25 (s, 3H), 1,94-1,88 (m, 2H), 1,73-1,68 (m, 2H), 1,68-1,56 (m, 4H),
0,85 (t, J = 7,0 Hz, 3H); MS (ESI) [M+H]" 505,5.

N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-3-(etyl(tetrahydro-2H-pyran-4-
yl)amino)-2-metyl-5-((1-metylpiperidin-4-yl)etynyl)benzamit

o
Q NH Q N~
~N &7 Z

~ N
_—
o HN"YO 0 HN"YO
HN I HN |
N N
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B6 sung formaldehyt 35% trong H,O (0,155 ml, 1,98 mmol) vao dung dich chira N-
((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-3-(etyl(tetrahydro-2H-pyran-4-
yl)amino)-2-metyl-5-(piperidin-4-yletynyl)benzamit (100 mg, 0,198 mmol) trong metanol
(5 ml) & nhiét d6 0°C. Sau khi khudy & nhiét d6 0°C trong thoi gian 10 pht, bb sung natri
xyanobororhydrua (24,9 mg, 0,396 mmol). Khudy hdn hop thu dugc & nhiét 46 0°C trong
thoi gian 1 gid. LCMS cho thy ring phan Ung da hoan thanh. Lam ding phan Ung béng
NaHCO; b3 hoa/mude mudi va chiét béng EtAOc/Heptan. Lam khd 16p hiru co (Na,SO,),
loc va cd. Tinh ché phin cin bang sic ky (cot 10 g, MeOH/DCM=1:9, va sau d6 1a MeOH/7
M NH, trong MeOH/DCM=1:1:8) d& tao ra hop chét néu & dé muc (96,0 mg, 93%). 'H-
NMR (500 MHz, CD;0D) & phan triéu 7,22 (brs, 1H), 7,08 (brs, 1H), 6,10 (s, 1H), 4,46 (s,
2H), 3,94-3,87 (m, 2H), 3,35-3,30 (m, 2H), 3,07 (q, J = 7,0 Hz, 2H), 3,04-2,97 (m, 1H),
2,79-2,71 (m, 2H), 2,67-2,58 (m, 1H), 2,38 (s, 3H), 2,28 (s, 3H), 2,28 (s, 3H), 2,25 (s, 3H),
2,28-2,21 (m, 2H), 1,97-1,91 (m, 2H), 1,78-1,67 (m, 4H), 1,64-1,54 (m, 2H), 0,85 (t,J = 7,0
Hz, 3H); MS (ESI) [M+H]" 519,4.

Vi dy 2: Quy trinh thir nghiém sinh hoc va phwong phap téng quat
Quy trinh cho céc thir nghiém enzym PRC2 kiéu dai va PRC2 d6t bién

Nguyén liu chung. S-adenosylmetionin (SAM), S-adenosylhomoxytein (SAH),
bixin, KCl, Tween20, dimetylsulfoxit (DMSO) va gelatin da bo (BSG) dugc mua cla hing
Sigma-Aldrich & d6 tinh khiét cao nhit c6 thé. Dithiothreitol (DTT) dwoc mua cia hing -
EMD. *H-SAM duge mua cia héng American Radiolabeled Chemicals c6 hoat tinh riéng la
80 Ci/mmol. Pia Flash streptavidin 384 giéng dugc mua cta hing PerkinElmer.

Co chét. Céc peptit dai dién cho cac gbc histon H3 21 — 44 clia ngudi chtra lysin 27
khong cai bién (H3K27me0) hozc lysin 27 dugc dimetyl héa (H3K27me2) duoc tdng hop
bang motif thé d4nh diu 4i lyc-cAu nbi G(K-biotin) dau tn C va mii amit diu tdn C coa
héng 21 Century Biochemicals. C4c peptit ndy duoc tinh sach bing séc ky 16ng hiéu ning
cao (HPLC) dén db tinh khiét 16n hon 95% va dwoc x4c nhan bing sic ky 1ong phd khbi
(LC-MS). Céc trinh ty dugc liét ké dudi day.

H3K27me0: ATKAARKSAPATGGVKKPHRYRPGGK (biotin)-amit (SEQ ID NO:
101)

H3K27me2: ATKAARK(me2)SAPATGGVKKPHRYRPGGK (biotin)-amit (SEQ ID
NO: 102)
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Oligonucleosom héng cdu & ga duogc tinh sach tir mau ga theo céc quy trinh da duoc
thiét lap.

Phtrc hop PRC2 tai t§ hop. Phitc hop PRC2 clia ngudi dugc tinh sach dudi dang
phitc hop enzym 4 thanh phin dugc ddng biéu hién trong té bao Spodoptera frugiperda
(sf9) bing cach sir dung hé biéu hién baculovirut. Céc tiéu don vi dugc biéu hién 14 EZH2
kidu dai (NM_004456) hoic cac dot bién EZH2 Y641F, N, H, S hodc C duoc tao ra tir cAu
trac EZH2 kiéu dai, EED (NM_003797), Suz12 (NM_015355) va RbAp48 (NM_005610).
Tiéu don vi EED chira thé danh ddu FLAG diu t4n N dugc sir dung dé tinh sach toan bd
phitc hop 4 thanh phdn tir san phim phén giai t& bao sf9. P§ tinh khiét ctia cac phirc hop
béng hogc 16n hon 95% duoc x4c dinh bang SDS-PAGE va phan tich Agilent Bioanalyzer.
Céc ndng d6 cta dung dich enzym gdc d4m dic (théng thuong 0,3 — 1,0 mg/ml) duge xac
dinh bing cach st dung thir nghiém Bradford so véi chuén albumin huyét thanh bd (BSA).

Quy trinh tdng quét cho thir nghiém enzym PRC2 d6i vé6i co chit peptit. TAt ca cac
thr nghiém dugc thuc hién trong d¢ém chtra bixin 20 mM (pH = 7,6), DTT 0,5 mM, BSG
0,005% va Tween20 0,002%, duogc diéu ché vao ngay st dung. Hop chét trong DMSO
100% (1 ul) duge nhod thanh cac vét trén céc dia polypropylen ddy chit V 384 giéng
(Greiner) bing cach str dung Platemate 2 X 3 dugc trang bi d4u pipet 384 rinh (Thermo).
Thém DMSO (1 pl) vao céc cdt 11, 12, 23, 24, hang A — H dbi vé6i déi chumg tin hiéu cuc
dai, va thém SAH, mot san phim da bit va chit e ché PRC2 (1 pl) vao céc cot 11,12, 23,
24, hang I — P dbi voi dbi ching tin hiéu cuc tiéu. Dung dich hdn hop (40 pl) chita enzym
PRC?2 kidu dai va peptit H3K27me0 hozic enzym dot bién Y641 bat ky va peptit H3K27me2
dugc bd sung bing Multidrop Combi (Thermo). Hop chit duoc @1 véi PRC2 trong thdi gian
30 phut & nhiét 25°C, sau @6 dung dich hdn hop (10 ul) chita hdn hop ctia SAM khéng c6
hoat tinh phéng xa va *H-SAM duoc bd sung vao d& khoi mao phan tmg (thé tich cudi = 51
ul). Trong tit ca cdc trudng hop, ndng d6 cudi 1a nhu sau: enzym PRC2 kiéu dai hoic dot
bién 12 4 nM, SAH trong céc giéng d6i chimg tin hiéu cyc tiéu 13 1 mM va ndng d6 DMSO
13 1%. Ndng d6 cubi ctia céc thanh phan con lai dugc chi ra trong Bang 2 duéi ddy. Lam
dung thir nghiém bing cach bd sung SAM khdng c6 hoat tinh phéng xa (10 pl) dén ndng d6
cubi 1a 600 pM, ma pha loang *H-SAM dén ham lugng ma khéng con phat hién dugc sy két
hop ctia né vao co chét peptit. 50 pl dung dich phan tng trong dia polypropylen 384 giéng
sau d6 dugc chuyén sang dia Flash 384 giéng va peptit dd dugc biotin héa dugce dé cho lién

két voi bé mat streptavidin trong it nhit 1 gio trude khi dugc rira ba 14n bing Tween20 0,1%

-42-



20407

trong may rira dia Biotek ELx405. Sau do, cac dia dugc doc trén may doc dia PerkinElmer
TopCount dé xac dinh lugng peptit 3@ dugc danh diu béng 3H lién két v&i bé mat dia Flash,
duoc xac dinh dudi dang sb phén ré trong mdt phut (dpm) hodc theo cach khac, con dugc

goi 13 s6 dém trong mot phit (cpm).

Bang 2: Nong d6 cudi clia cac thanh phin véi mbi phwong 4n thir nghiém dya trén danh tinh
ctia EZH2 (EZH2 kiéu dai hosic EZH2 d6t bién Y641)

Enzym PRC2 (duoc A .

bidu thi béi danh tinh | Peptit (nM) oM hl,‘hong €0 1o 3H.SAM (nM)
ctia EZH2) inh phdng xa (nM)

Kiéu dai 185 1800 150

Y641F 200 850 150

Y641N 200 850 150

Y641H 200 1750 250

Y6418 200 1300 200

Y641C 200 3750 250

Quy trinh tdng quat cho thir nghiém enzym PRC2 kifu dai trén co chét
Oligonucleosom. Cac thir nghi€ém dugc thuc hién trong dém phu gém bixin 20 mM (pH =
7,6), DTT 0,5 mM, BSG 0,005%, KC1 100 mM va Tween20 0,002%, duge diéu ché vao
ngdy sir dung. Hop chét trong 100% DMSO (1 pl) duge nhé thanh cac vét trén céc dia
polypropylen day chit V 384 giéng (Greiner) bing cach sir dung Platemate 2 X 3 dugc trang
bi dau pipet 384 ranh (Thermo). Thém DMSO (1 pl) vao céc cft 11, 12, 23, 24, hang A —H
dbi voi dbi ching tin hi€u cuc dai, va thém SAH, mét san phém d3 biét va chit tc ché
PRC2 (1 pl) vao cée cdt 11,12, 23, 24, hang I — P d6i véi dbi ching tin hiéu cye tiéu. Dung
dich h8n hop (40 pl) chira enzym PRC2 kiéu dai va oligonucleosom hdng ciu ga dugc bd
sung bing Multidrop Combi (Thermo). Hop cht dugc cho phép 1 véi PRC2 trong 30 phut
& nhiét d6 25°C, sau d6 dung dich hdn hop (10 pl) chira hdn hop ctia SAM khéong c6 hoat
tinh phong xa va *H-SAM dugc thém vio dé khoi mao phan tng (thé tich cudi = 51 pl). Cée
ndng d6 cubdi 14 nhu sau: enzym PRC2 kiéu dai 12 4 nM, SAM khéng c6 hoat tinh phéng xa
12 430 nM, *H-SAM 14 120 nM, olignonucleosom hdng ciu ga 13 120 nM, SAH trong céc
giéng dbi chimg tin hiéu cuc tiéu 1a 1 mM va néng ¢ DMSO 1 1%. Lam dimg thir nghiém
béng céch bd sung SAM khong c¢6 hoat tinh phéng xa (10 ul) dén ndng d6 cubi 13 600 pM,
ma pha loéng SH-SAM dén ham lugng ma khong con phét hién dugce sy Kkét hop ctia né vao

co chét olignonucleosom hdng cau ga. 50 pl dung dich phan Umg trong dia polypropylen 384
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giéng sau d6 dugc chuyén sang dia Flash 384 giéng va nucleosom hdng ciu ga dugc ¢ dinh
v&i bé mit cia dia, sau d6 dugc rira ba 1in bang Tween20 0,1% trong may rira dia Biotek
ELx405. Sau @96, cac dia dugc doc trong may doc dia PerkinElmer TopCount dé x4c dinh
lwong oligonucleosom hdng cu ga da dugc danh diu bang *H 1ién két véi bé mit dia Flash,
dugc xac dinh dudi dang sb phén ra trong mot phut (dpm) hodc theo cach khac, con duge
goi 13 s6 dém trong mot phut (cpm).

Phép tinh mirc ttc ché theo %:

%inh=100-< dpMempg-dPMmin ) 109
dpmmax'dpmmin

Trong d6 dpm = sb phan ra trong mot phut, cmpd = tin hidu trong giéng thir nghiém,
va min va max 14n luot 1a céc d6i ching tin hi¢u cuc tiéu va tbi da.

Phuong phap lam khép tri s6 ICsq sir dung bdn thong sb:

(Pinh — Bay)
= A +
Y= bdy 1+ X )HéséHill

Trong d6 dinh va ddy thuong thay dbi, nhung c6 thé 1an luot dugc cb dinh bing 100
hodc 0 trong phuong phép 1am khép sir dung 3 théng sb. Hé sb Hill thudng thay dbi nhung
ciing c6 thé dwoc ¢b dinh bing 1 trong phuong phap 1am khép sir dung 3 théng sb. Y 13 %
{rc ché va X 1a ndng d6 hop chit.

Céc tri sb ICsy cho céc thir nghiém enzym PRC2 trén co chét Peptit (vi du, EZH2
kiéu dai va Y641F) dugc trinh bay trong Bang 3 duéi day.

Thir nghiém metyl héa WSU-DLCL2

Céc té bao & dang huyén pht WSU-DLCL2 dwgc mua cia hing DSMZ (German
Collection of Microogarnisms and Cultures, Braunschweig, Dtc). Mobi trudng
RPMI/Glutamax, Penixilin-Streptomyxin, huyét thanh thai bd dugc v hoat bang nhiét, va
D-PBS duoc mua ctia hdng Life Technologies, Grand Island, NY, My. Dém tach chiét va
dém trung hoa (5X) dugc mua ctia hing Active Motif, Carlsbad, CA, M§. Khang thé khang
Histon H3 & thd duoc mua cia hing Abcam, Cambridge, MA, My. Khéng thé khang
H3K27me3 & thé va khang thé khang IgG & thé lién hop HRP dugc mua ciia hing Cell
Signaling Technology, Danvers, MA, M§y. Co chdt TMB “siéu nhay” dugc 14y tir ngudn
BioFX Laboratories, Owings Mills, MD, M§. Albumin huyét thanh bo khoéng chira IgG
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dugc mua cta hing Jackson ImmunoResearch, West Grove, PA, M§. PBS véi Tween (10X
PBST) dugc mua cta hing KPL, Gaithersburg, MD, M¥. Axit sulfuric dugc mua cta hing
Ricca Chemical, Arlington, TX, My. Cac dia Immulon ELISA dugc mua cua hiang Thermo,
Rochester, NY, M§. Dia nubi cdy t& bao day chit V dwoc mua ciia hing Corning Inc.,
Corning, NY, My. Dia polypropylen day cht V dugc mua ctia hing Greiner Bio-one,
Monroe, NC, My.

Céc té bao & dang huyén phit WSU-DLCL2 dugc gitt trong mdi trudng sinh trudng
(RPMI 1640 dugc cung cip 10% thé tich/thé tich huyét thanh thai bd dugc vo hoat bing
nhiét va 100 don vi/ml penixilin-streptomyxin) va dugc nudi céy ¢ nhiét d¢ 37°C trong méi
trudmg 5% CO, Trong diéu kién thir nghiém ndy, céc té bao dugc 0 trong mdi truong thir
nghiém (RPMI 1640 dugc cung cip 20% thé tich/thé tich huyét thanh thai bd dugc v6 hoat
bang nhiét va 100 don vi/ml penixilin-streptomyxin) & nhiét d§ 37°C trong méi trudng 5%
CO, trén may lic dia.

Céc t& bao WSU-DLCL2 duoc gieo mdm trong méi trudng thir nghiém & ndng d6
50.000 t& bao m8i ml vao dia nudi cdy té bao day chir V 96 giéng véi 200 pl mbi giéng. Hop
chét (1pl) tir cac dia ngudn 96 giéng dugc bd sung truc tiép vao dia nudi ciy té bao ddy chit
V. Cac dia nay dugc U trén may lic dia chudn d6 & nhiét d6 37°C, 5% CO, trong 96 gid. Sau
bbn ngay U, cac dia dugc quay & tbe d6 241 x g trong ndm phiit va mdi trudng duge hut tir
tir ra khoi mdi giéng cta dia té bao ma khéng 1am v& céc vién ling t& bao. Cac vién ling té
bao nay duoc ti tao huyén phi trong 200 pl DPBS va céc dia dugc quay 1an nita & toe do
241 x g trong nim phut. Phin ndi 1én trén bé mit dugc hat ra va dém tach chiét (100 pl)
lanh (4°C) duoc thém vao mdi giéng. Céc dia dugc G & nhiét dd 4°C trén may lic obitan
trong hai gio. Cac dia dugc quay & tbc @ 3427 x g trong 10 phit. Phin nbi bé mit (80 pul
mdi giéng) dugc chuyén sang giéng twong tmg ctia né trong dia polypropylen déy chit V 96
giéng. Thém dém trung hoa 5X (20 pl mdi giéng) vao dia polypropylen day chit V chia
phin ndi bé mit. Cac dia polypropylen day chit V chira ché pham histon thé (CHP) dugc
trén méy l4c obitan trong nim phdt. Cac ché phim histon thd (2ul mdi giéng) dugc thém
vao mdi giéng twong tmg vao céc dia ELISA 96 giéng véi hai ban sao chira 100 pl dém phu
(1X PBS + BSA 0,05% khdi lugng/thé tich). Céc dia dugc bit kin va dugc 0 qua dém &
nhiét 4o 4°C. Ngay tiép theo, cac dia dugc rira ba 14n bing 300 pl m3i giéng 1X PBST. Cac
giéng dugc phong bé trong hai gids bing 300 pl chit pha lodng ELISA mdi giéng ((PBS
(1X) BSA (2% khéi luong/thé tich) va Tween20 (0,05% thé tich/thé tich)). Cac dia duge rira
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ba l4n bing 1X PBST. i véi dia phat hién Histon H3, 100 pl khang thé khang Histon-H3
(Abcam, ab1791) dugc pha lodng 1:10.000 trong chét pha lodng ELISA dugc bb sung vao
mdi giéng. P6i véi dia phat hién su trimetyl héa H3K27, 100 pl khéng thé khéng
H3K27me3 dugc pha lodng theo ty 16 1:2000 trong chét pha lodng ELISA dugc bd sung vao
mdi giéng. Cac dia duoc 0 trong 90 phit & nhiét d6 trong phong. Cac dia duoc rira ba 1in
bang 300 pl 1X PBST mdi giéng. D& phat hién Histon H3, 100 ul khang thé khang IgG tho
dugc lién hgp HRP dugc pha lodng dén ty 16 1:6000 trong chit pha loing ELISA dugc bd
sung vao mdi giéng. D& phat hién H3K27me3, 100 pl khang thé khang IgG thé duoc lién
hop HRP dugc pha lodng dén ty 16 1:4000 trong chét pha lodng ELISA dugc thém vao mdi
giéng. Cac dia dugc G & nhiét d6 trong phong trong 90 phit. Céc dia dugc rira bdn 14n bing
1X PBST 300 pl mdi giéng. Thém 100 pl co chit TMB vao mdi giéng. Cac dia Histon H3
dugc U trong ndm phut & nhiét 46 trong phong. Cac dia H3K27me3 dugc U trong 10 phut &
nhiét do trong phong. Phan tmg dwoc dimg bing axit sulfuric 1IN (100 pl mdi giéng). P6
hép thu véi mdi dia dugc doc & bude séng 450 nm.

A A 2 1A A re Re oK , . M Gid tyi D450 HIKET 3
Dau tién, ty 1€ doi v6i moi gieng duoge x4c dinh bang:("‘i L Rerme )
, Gia tri 00450 Histown H3 /

M&i dia bao gdm tam giéng dbi ching chi xr Iy bing DMSO (irc ché i thidu) ciing
nhu 13 tim giéng d6i chimg cho sy trc ché tdi da (giéng co s8).

Gid tri trung binh clia céc gia tri ty 18 v6i mdi loai dbi ching dugc tinh toan va dugc
st dung d& xéc dinh phin trim tc ché v6i mbi giéng thir nghiém trong dia. Hop chét thir
nghiém dugc pha losng lién tiép ba 14n trong DMSO cho tdng s6 mudi ndng d6 thir nghiém,
bat dau & 25 puM. Phin trim tc ché duge xdc dinh va dudng cong ICsy dugc tao ra béng
céch sir dung hai giéng giéng nhau cho m&i ndng d6 ciia hop chét. Cac tri s6 ICsy cho thir
nghiém nay dugc trinh bay trong Bang 3 dudi day.

(Ty 18 mAu thir nghiém riéng r&) — (Ty 18 trung binh co s&) ‘
(Ty 16 e ché 31 thidu) — (T3 16 trung binh co 50) )*1&0

Phan trim tc ché = 100-((‘

Phén tich mirc ting sinh té bao

Té bao & dang huyén phi WSU-DLCL2 dugc mua clia hing DSMZ (German
Collection of Microorganisms and Cell Cultures, Braunschweig, Duc). Moéi truong
RPMI/Glutamax, Penixilin-Streptomyxin, huyét thanh thai bd dugc v6 hoat bang nhiét dugc
mua cta hing Life Technologies, Grand Island, NY, M§y. Pia polypropylen ddy chit V 384

giéng dugc mua cua hing Greiner Bio-on, Monroe, NC, M§. Dia nudi cdy t€ bao mau trang
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duc 384 giéng duogc mua cia héng Perkin Elmer, Waltham, MA, M§. Cell-Titer Glo® dugc
mua cua hing Promega Corporation, Madison, WI, M§y. May doc dia SpectraMax M5 dia
dugc mua cta hiang Molecular Devices LLC, Sunnyvale, CA, M.

Té bao & dang huyén phi WSU-DLCL2 dugc giit trong mdi trudng sinh trudng
(RPMI 1640 duoc cung cip 10% thé tich/thé tich huyét thanh thai bd duge vo hoat bing
nhiét va duge nudi cdy & nhiét d6 37°C trong mdi trudng 5% CO,. Trong diéu kién thir
nghiém nay, cac t€ bao dwoc U trong méi truong thir nghiém (RPMI 1640 dugc cung cip
20% thé tich/thé tich huyét thanh thai bd dwoc v6 hoat bang nhiét va 100 don vi/ml
penixilin-streptomyxin) & nhiét 46 37°C trong mdi truong 5% CO,.

Pé danh gia anh hudng cla cc hop chit dén su ting sinh cta dong t& bao WSU-
DLCL2, céc t& bao phat trién theo ham mii dwoc dit vao dia trong céc dia mau tring duc
384 giéng & mat d6 1250 t& bao/ml trong thé tich cudi 13 50 pl méi trudong thir nghiém. Pia
~ chira dung dich gbc ctia hop chét dugc chuén bi bing cach thuc hién pha lodng lién tiép 3
14n 9 diém vé6i ba ban sao trong DMSO, bét dau tir 10 mM (ndng dd dinh cudi ctia hop chit
trong thir nghiém 1 20 uM va DMSO 1 0,2%). Phin phén udc 100 nl tir dia chira dung dich
gbc ctia hop chit dugc bd sung vao giéng trong tng ciia né trong dia té bao. Pbi ching e
ché 100% gdm céc té bao duoc xir Iy bing staurosporin ¢6 ndng d6 cudi 200 nM va dbi
chimg tc ché 0% gdm cac té bao duoc xir Iy bing DMSO. Sau khi b sung céc hop chét,
cac dia thir nghiém dugc U trong 6 ngay ¢ nhiét 46 37°C, 5% CO,, o dm tuong dbi > 90%
trong 6 ngay. Ty 18 té bao sbéng s6t dugc x4c dinh bang cach dinh lwong ATP c6 mit trong
mdi trudng nudi cy t& bao, thém 35 pl chit phan tng Cell Titer Glo® vio cac dia té bao.
Do phét quang duoc doc trong SpectraMax M5. Nong d6 trc ché 50% kha ning séng cia té
bao duoc xac dinh bing cach sir dung phép 1am khép 4 théng s6 ctia dudng cong dap tng
lidu d& chuin hoa. Céc tri s6 ICsy cho thir nghiém nay cling dugc trinh bay trong Bang 3

dudi day. Dit liéu phd khéi cho céc hop chit nay ciing duoc liét ké trong Bang 3 dudi day.

Bang 3
IC50 trong
z, | IC50 tht nghiém | IC50
g‘-’p chat| 113K27me3 | tang sinh té | EZH2 WT I?%t vzlizl\% 1(\:1[; 4w do)
ELISA uM) |bao WSU | (uM) pep K ang i

(uM)

1 0,077 0,0230 <0,005 588,37

2 0,11043 0,38533 0,01498 605,81
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IC50 trong
IC50 thir nghiém | IC50
H3K27me3 | ting sinh té | EZH2 WT
ELISA (uM) |bio WSU | (uM)
(uM)

105 0,058-0,150 | 0,325 <0,01 0,0084 518,3257

ICs, EZH2|MS

Hop chét
0 peptit v2 (uM) | (dang tu do)

SO

Vi du 3: Pao ham néng d6 gdy doc té bao nho nhit (Lowest Cytotoxic Concentration -
LCC)

D3 chimg minh dwoc ring sy ting sinh t& bao xut phat tir sy phan chia té bao ma
dAn dén sy nhan doi sb luong céc té bao sau phan chia, so véi sé lugng céc té bao trude khi
phén chia. Trong diéu kién ma mot bd thong s6 ciia moi trudng ¢d dinh (vi duy, d¢ pH, nf“mg
dd ion, nhiét 6, mat do t& bao, ham lugng protein moi trudng va céc yéu tb tang trudng, va
cac thong sb twong tu), céc t& bao s& ting sinh bang cach nhan d6i lién tuc (tc 13, phan
chia) theo phuong trinh sau day, véi didu kién 1 c4c chét dinh dudng diy da va cac yéu tb
can thiét khac c6 sin.

i

N,=N,x2" (A.1)
trong do N; la s6 luong té bao tai thoi diém (t) sau khi bat dau giai doan quan sét, Nj 1a sb
lwong t& bao khi bét diu giai doan quan sat, t 1 thoi gian sau khi bét dAu giai doan quan sat
va tp 14 khoang thoi gian cAn dé nhan dbi té bao, con duge goi 14 thoi gian nhan d6i. Phuong
trinh A.1 c6 thé duge bién ddi thanh dang thich hgp hon cia phuong trinh mii ctia co sd e,
str dung ding thirc, 0,693 = In(2).

0,693t

_ t
N =N ® (A2)
Hiing sb tdc dd cho qué trinh ting sinh t€ bao (kp) ty 1€ nghich véi thoi gian nhén d6i
nhu sau.
r 0,693
D
Két hop phuong trinh A.2 va A.3 tao ra,
k,t
— P
N,=Nge (A4)
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Do d6, theo phwong trinh A.4, s6 lugng té bao dugc mong doi 14 ting theo ham mii
theo thoi gian trong giai doan phat trién sém cia té bao, dugc goi 14 giai doan phat trién pha
log. Céc phuong trinh mii nhu phuong trinh A.4 c¢6 thé duogc chuyén sang dang tuyén tinh

béng cach 14y logarit tu nhién mdi bén.
ln(Nt) = ln(N0)+kpt (A.5)

Do d6, dd thi In(N;) dudi dang ham cua thoi gian dugec mong doi dé tao ra dudng
thing di 1én v&i d6 ddc bing k, va doan chin y bang In(N).

Viéc thay ddi diéu kién méi truong c6 thé din dén su thay dbi tbc d6 tiang sinh té bao
ma c6 thé dinh lugng dugc dudi dang mirc thay ddi clia hing s toc do ting sinh k,. Mot
trong sb cac diéu kién c6 thé din dén su thay dbi téc @6 tdng sinh 14 vi€c dua vao hé théng
hop chit chéng ting sinh tai lic bit du giai doan quan sét (tic 1, tai t = 0). Khi hop chét
chéng tang sinh ¢ tac dong ngay lap tic dén su tang sinh té bao, thi dd thi In(N;) duéi dang
ham thoi gian duoc mong doi 13 s& tiép tuc tuyén tinh & tit ca cdc ndng d6 hop chét, véi cac
gid tri k, giam dAn khi ndng d6 hop chit ting déan, |

Tuy thudc vao co ché ctia tic dung chéng ting sinh, mdt s6 hop chit c6 thé khong tac
dung ngay l4p tirc dén t6c do ting sinh. Thay vao do, c6 thé c6 giai doan tiém 4n trude khi
xuét hién tac dong ctia hop chit. Trong trudng hop d6, dd thi In(N;) dudi dang ham thoi gian
s& xut hién hai pha, va thoi diém tai d6 hop chét bit dau tic dong cb thé duoc xac dinh 13
diém 14 diém chuyén tiép gifra c4c pha. Khong tinh dén sy tc dong ctia hop chit dén su
tang sinh 13 ngay 1ap tic hay bit diu sau giai doan tiém 4n, hing s téc d6 ting sinh & mdi
ndng d6 hop chit dwoc x4c dinh t5t nhét bing d6 déc ctia dudng cong In(N,) theo thdi gian
tir thoi diém tai d6 hop chit bit dau tac dong dén lic két thic giai doan quan sat ctia thir
nghiém.

Hop chét dwgc ding cho c4c té bao dang sinh trudng c6 thé tac dong dén su ting sinh
d3 quan sat duoc theo mot trong hai con dudng tong quat: bang cach trc ché su phan chia
thém t& bao (kim t& bao) hodic bing céch tiéu diét t& bao (tinh gy doc t& bao). Néu hop chét
¢6 tinh kim t& bao, thi viéc 1am ting ndng d6 clia hop chét s& 1am giam gié tri k, cho dén khi
khong c6 thém sy phan chia té bao. Lic nay, tbc d¢ phat trién clia té bao, va do d6 gia tri ko,
s& bing 0. Mt khac, néu hop chét c6 tinh gay doc té bio, thi gié tri k, s& dugc hop thanh tir
hai hing sb téc do: hing s tb¢ dd tiép tuc phét trién ctia té bao khi ¢ mat hop chit (k,) va

hing s6 toc do tidu diét té bao bing hop chét (k). Hing s6 téc d6 chung cho sy ting sinh &
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néng d6 cb dinh cta hop chét do d6 s& 1a muc chénh 1&ch gitta céc gia tri tuyét dbi cua cac

hing s tbc d6 dbi khang nay.

k,= |kg‘_ |kd| (A.6)

O cac ndng d6 hop chit ma tdc d6 phat trién t& bao 16n hon tbc d6 tiéu diét t& bao,
gia tri k, s€ mang gid tri duong (ttc 13, k, > 0). O céc ndng d6 hop chit ma tde do phét trién
té bao 12 nhod hon so véi tde dd tieu diét t€ bao, gié tri k, s& mang gia tri 4m (tic 13, k, < 0)
va sb lugng té bao s& giam theo thoi gian, chi ra tinh gy doc té bao rat 16n. Khi kg bing kq
thi hﬁng sb tde dd ting sinh chung, k;, s€ c6 gia tri béng 0. Do d6, c6 thé x4c dinh néng do
gay doc té bio nho nhat (LCC) 13 ndng d¢ clia hop chit ma din dén gi4 tri k, bang 0, béi vi
bét ky ndng d6 nio 16n hon ndng d6 nay s& din dén tinh giy doc t& bao quan sat duoc mot
céch 1 rang. Luwu y: & cac ndng d6 thip hon LCC, c6 thé xuét hién hién tuong té bao bi
chét, nhung & tbc do thép hon so véi tbe dd tdng sinh clia cac té bao con lai. Viée xur ly &
day khong duogc du dinh d& x4c dinh cac khia canh sinh hoc chi tiét cta tic dong cua hop
chit. Dung hon 13, muc tiéu & ddy 14 don thuln x4ac dinh théng sb thuc tidn ¢ dinh lugng
mot cach khach quan néng do cta hop chit ma tai d6 tdc dd tidu diét t& bao 16n hon tc dd
phat trién t& bao méi. Thuc vay, LCC 14 ndng d tai diém chuyén tiép hoic ndng do t6i han
ma 16n hon ndng d6 d6 thi s& quan sét thiy tinh gy doc & bio rd rang ma thyc chit khong
phai 1a ndng d6 gy doc té bao. V& mit ndy, LCC c6 thé dugc xem 13 twong tw véi céc gid
tri lwong hoa diém chuyén tiép vat 1y khac, ching han nhu ndng d6 mixen téi han (CMC)
duoc st dung dé xac dinh nc‘Sng do lipit, chét téy rira hodic céc loai chit hoat dong bé mat
khéc ma khi 16n hon ndng d6 nay, tit ca cac phan tir déu s& két hop thanh cAu tric mixen.

Thong thudng, tic dong ctia hop chét chdng ting sinh dén sy phat trién té bao thudng
dugc lugng hoa nhiéu nhét béng tri s6 ICso, ma dugc dinh nghia 13 néng dd cua hop chét
1am giam tdc d6 ting sinh t& bao xubng mét nira gia tri quan sat dugc khi khong c6 mit hop
chét (tic 13, so v6i mAu dbi chimg ding chét din thudc hoic miu dbi chimg dung dung
mdi). Tuy nhién, ICsy khong cho phép cac nha nghién ctru phan biét giita hop chit gay kim
té bao va hop chét giy doc té bao. Nguoc lai, LCC cho phép cic nha nghién ctru d& dang
thuc hién su phan biét nay va dinh lugng tiép ndng d6 tai d6 sy chuyén dbi sang tap tinh gy
ddc t& bao manh xuét hién.

Néu gi6i han cira s thoi gian quan st xudng gitta diém bit dAu tac dong va diém két

thiic thir nghiém, thi cac dit liéu thudng s& khép véi phuong trinh tuyén tinh khi dwoc v& d6
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thi In(N,) duéi dang ham thoi gian (xem trén). Tir cac phép 1am khép kiéu nay, gié tri k, co
thé dwgc xac dinh & m&i ndng d6 ctia hop chét duge thir nghiém. Khi v& lai dd thi gia tri kp
dudi dang ham clia néng d6 hop chét ([I]) thi d6 thi nay s& c6 dang dudng ding nhiét di
xudng, véi gia tri 16n nhit kye khi [I] = 0 (dugc xac dinh béi miu ddi ching ding chét din
thubc hodc miu dbi chiimg dung dung mdi) va gia tri nho nhét ky, tai néng do hop chét vo
han.

g = e —[finm) i )

1+— '
mid

trong d6 I g 12 néng dd cta hop chét tao ra gia tri kp nidm gilta cac gid tri Kpay va ki (luu 'y
rang gi tri I;q khong bing ICs, ngoai trir trong trudng hop hop chét kim té bao hoan toan
va thuln tiy). Do d6, viéc 1am khé6p dit liéu khi tai 14p db thi theo phuong trinh A.7 dwa ra
céc gia tri wdc lugng ctia Knyayx, Kmin V2 Imia. Néu hop chét c6 tinh kim t& bio (nhu duoc dinh
nghia trong ban mé ta nay), thi gia tri kny;, khong thé nhé hon 0. P5i véi hop chét giy doc té
bao, kpi, s€ nhdé hon 0 va gia tri tuyét dbi cua ky, s& lién quan tryc tiép dén hiéu qua ctua
hop chét trong viéc ti€u diét cac té bao.

Cac gié tri d8 khéop thu duge tr phuong trinh A.7 cﬁng 6 thé ducjc st dung dé xac
dinh gia tri cia LCC. Theo dinh nghfa, khi [I] = LCC, k, = 0. Do d9, trong cac didu kién
nay, phuong trinh A.7 tré thanh:

0 — (kmax _kmin) +k

1+ LCC (A.8)

mid
Biéu dién dai s6 phuong trinh A.8 tao ra phuong trinh ctia LCC.

LCC=1I_, Ko = Koo —1

(A.9)

min
Phén tich ndy dugc thuc hién don gian bing phin mém lam khép duong cong phi
tuyén tinh va c6 thé dugc 4p dung trong céc thir nghiém t& bao vé hoat tinh hop chit trong
qué trinh phét hién va phat trién thuc. Theo cach ndy, LCC c6 thé tao ra gi4 trj lugng hoa
hitu ich @& danh gid SAR (mdi quan hé cAu tric-hoat tinh) cia hop chét.
Vi du 4: Thtr nghiém in vivo
Chudt nhjt
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Chudt nhét cai Fox Chase SCID® (CB17/Icr-Prkdcy/IcrlcoCrl, Charles River
Laboratories) hoac chudt nhét trui 16ng thiéu tuyén tc (Crl:NU(Ncr)-Foxnl,,,, Charles River
Laboratories) 8 tudn tudi va c6 can ning (BW) nim trong khoang tir 16,0 dén 21,1 g véo
ngdy 1 clia nghién ctru. Céc con chudt ndy dugc cho udng nudce tity thich (nuéc thdm thiu
ngugc chua 1 phén triéu Cl) va Lab Diet® duge cai bién bﬁng NIH 31 va chiéu xa chira
18,0% protein tho, 5,0% chét béo thd, va 5,0% chét xo thd. Cac con chudt nhit nay duoc
nudi nhét trén nén chiéu xa Enrich-0’cobs™ trong vi 16ng tinh cach ly véi chu ky sang 12
gidr & nhiét 6 20-22°C (68—72°F) va d6 4m 40-60%. Tt ca cic quy trinh déu tuén theo
khuyén céo trong tai liéu Huéng din chim séc va sir dung dong vat thi nghiém cho cac quy
trinh nu6i nhét, chim séc, phiu thust, diéu chinh thirc an va chét léng, va cham séc thu y.
Nubi cdy t& bao khéi u

Dong t& bao u lympho & ngudi thu duge tir cc ngudn khéc nhau (ATCC,
DSMZ), vi du, Karpas-422 thu dugc tir DSMZ. Dong té bio nay duoc gitt duéi dang huyén
phit nudi cdy trong méi trudng RPMI-1640 chira 100 don vi/ml mudi natri Penixilin G, 100
g/ml Streptomyxin, 1% HEPES, va 1% L-Glutamin. Méi truong nay dugc bd sung véi
huyét thanh thai bd 20%. Cac t& bao dugc nudi cdy trong binh nudi cdy mé trong may @
dwoc 1am 4m & nhiét d6 37°C, trong khi quyén gdém 5% CO, va 95% khéng khi.

Ghép khéi u in vivo

Dong t& bao u lympho & ngudi, vi du, té bao Karpas-422, dugc thu hoach trong
giai doan sinh trudng gifta pha log, va dugc tai tao huyén phil trong méi trudng co sé
RPMI-1640 va Matrigel™ 50% (BD Biosciences) (RPMI:Matrigel=1:1). M&i con chuét
nhit dwgc nhan 1 x 107 té bao (0,2 ml huyén phu chira t& bao) dudi da trong sudn phai. Khéi
u dugc do hai kich thudc bing thudc kep dé theo ddi sw phat trién khi thé tich trung binh dat
dén khoang 80-120 mm’ mong mudn. Kich thuéc khdi u, theo mm>, duge tinh tir;
wi x|l

2
trong d6 w = chiéu rong va I = chiéu dai, theo mm, ctia khéi u. Khéi lugng khdi u c6 thé

Thé tichkhdiu . =

duge wée tinh voi gia dinh ring 1 mg tvong duong véi 1 mm?® thé tich khéi u. Sau 10-30
ngay, con chudt cé khéi u 145-150 mm’ duoc chia vao cac nhom diéu tri c¢6 thé tich khdi u
trung binh 1a 147 mm’.
Hop chit thi¥ nghi¢m

Hop chét thir nghiém dwgc bao quan & nhiét dd trong phong va duge bao vé khoi

&anh sang. Vao mdi ngdy diéu tri, che pham méi ctia hgp chét s& duge diéu ché bang cach tao
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huyén phil bét trong natri carboxymetylxenluloza 0,5% (NaCMC) va Tween® 80 0,1%
trong nuéc khir ion. Chét din thubc, NaCMC 0,5% va Tween® 80 0,1% trong nuéc khir ion,
duoc str dung dé didu tri cho nhém dbi ching véi cung ché d6. Cac ché phﬁm duogc bao
quan trong didu kién trdnh 4nh sang & nhiét d6 4°C trudce khi st dung. Trir khi c6 chi din
khéc, néu khong cac hop chit dugc dé cap dén va duoc thir nghiém trong thi nghiém nay &
dang mudbi cu thé ctia n6 duge néu trong doan nay.

Ché d6 diéu tri

Céc con chudt nhét dugc didu tri & lidu luvong hop chit nim trong khoang tir 62,5
dén 500 mg/kg theo ché d6 BID (2 14n mdi ngay, cir 12 gid/lan) véi s6 luong ngay ding
khéc nhau bang cach dua qua 6ng théng qua miéng vao da day. Méi lidu duoc phan phdi &
th8 tich 0,2 ml/20 g chudt nhit (10 ml/kg), va dugc diéu chinh theo cin ning cua timg con
ghi duoc 14n cudi. Thoi gian diéu tri t&i da 12 28 ngay.

Phan tich thé tich khéi u trung binh (MTV) va su trc ché phat trién khéi u (TGI)

Hi€u qua didu tri duoc x4c dinh vao ngay didu tri cubi cung. MTV(n), thé tich
khdi u trung binh dbi véi sé lugng con vét 1a n, ¢6 th8 danh gi4 vao ngay cudi cliing, dugc
x4c dinh cho timg nhom. Phén trim trc ché sy phat trién ctia khéi u (%TGI) c6 thé duge xac
dinh béng mot vai cach. Cach thir nhit, d6 chénh l&ch gitta MTV(n) clia nhém déi chimg chi
dinh va MTV(n) ctia nhém duoc didu tri bang thubc dugc bidu difn dudi dang ty 18 phan

trdam cua MTV(n) cia nhdm d6i ching:

WTGI =( () cring (i
. MTV () d6i chimg

) X100

Céch khac dé tinh %TGI 1a tinh sy thay dbi kich thudc khéi u tir ngay 1 dén ngay
n vé&in 12 ngay diéu tri cudi cling.
MTVisi ching — BMT Viéu i
AMTV 5 ching

Ful
TGl = ( )X 100

AMTV 41 chimg = MTV{1) i chimg — MT VL) a5 chimg

AMTV,,,, =MTV(n),,. —MTV(L)
Doc tinh

diéu tri
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Céc con vat dugc cin hang ngly vio cac ngdy 1-5, va sau d6 13 hai 1dn mot tudn cho
dén khi hoan thanh nghién ctru. Céc con chudt dugc kiém tra thudong xuyén cic bidu hién
bén ngoai clia cac tac dung phu bét loi bat ky lién quan dén viéc diéu tri, ma da dugc ghi lai.
Doc tinh cho phép dbi véi lidu t6i da dung nhan dugc (MTD) dugc xéc dinh 13 khi BW
trung binh theo nhém giam it hon 20% trong toan bo thir nghiém, va khéng nhiéu hon 10%
ty 16 chét do TR. Chét dugc phén loai 1a TR néu do tac dung phu khi diéu tri nhw duge minh
ching bing cac diu hidu 14m sang va/hodc khi mé tir thi, hodic do cic nguyén nhan chwa
biét trong thoi gian ding liéu. Chét dugc phén loai 13 NTR néu c6 béng chimg cho thdy cai
chét nay khong lién quan dén tac dung phu khi diéu tri. Chét NTR trong thdi gian nghi diing
thube thudng s& dugc phin loai 13 NTRa (do tai nan hodc 18i cia con ngudi) hoic NTRm
(do sy lan toa cua khéi u thong qua viéc xam 14n va/hodc di cin dugc xac nhin bz“mg cach
md tir thi). Cac con vat duoc diéu tri qua dudng miéng ma chét do cic nguyén nhén chua
biét trong giai doan ding thudc c6 thé duoc phan loai 13 NTRu khi cac diu hidu cta nhém
nay khéng hd trg cho phén loai chiing vao nhém TR va viéc md tir thi, d& loai trir 15i dung
thubc, khong kha thi.

Lay miu

Vao ngay 7 hodc 28 clia nghién ctru, cc con chudt duge 1iy mau theo cach chi dinh
truge dé danh gia muc do uc ché khbi u mong mudn. Khdi u duge thu hoach tir cac con
chuot dd dugc chi dinh trong diéu kién khong c6 ARNaza va khédi u nay dugc cit d6i. M6
khdiu d6ng lanh tir mdi con vat dugc lam lanh dong ddt ngdt trong N, 1ong va duoc tin nhod
bing cbi gid va chay.

Phén tich thdng ké va db thi

T4t ca cac phan tich théng ké va dd thi déu duoc thuc hién bing phin mém Prism
3.03 (GraphPad) cho hé diéu hanh Windows. D& kiém dinh y nghia théng ké gita nhém dbi
ching va nhém duge didu trj trong toan bd khoang thdi gian didu tri c¢6 céc phép do lap lai,
kiém dinh ANOVA, sau d6 12 kiém dinh so sanh nhiéu nhém kiéu Dunnets hogc kiém dinh
ANOVA 2 chiéu dugc st dung. Phin mém Prism s& dua két qua khong c6 y nghia (ns) tai P
> 0,05, c¢6 y nghia (c6 ky hiéu 13 “*”) tai 0,01 < P < 0,05, rit c6 y nghia (“**”) tai 0,001 < P
< 0,01 va cuc ky cé y nghia (“***”) tai P < 0,001.

Tach chiét Histon

Dé tach chiét histon, 60-90 mg md khéi u dugc dong héa trong 1,5 ml dém tach chiét

nhén (Tris-HCI 10 mM, MgCl; 10 mM, KC1 25 mM, Triton X-100 1%, Sucroza 8,6%, cong
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v6i chét (e ché proteaza cia Roche dang vién nén 1836145) va dugc 1 trén da lanh trong 5
phat. Nhin dugc gom lai bing cch ly tim & 600 g trong 5 phit & nhiét 6 4°C va dugc rira
moét 1an trong PBS. Phén ndi bé& mit duoc loai bd va histon duge chiét trong mot gio, thuc
hién tao xody ctr 15 phﬁt/lﬁn, vé6i axit sulfuric lanh 0,4N. Phan chiét dugc gan loc béng cach
ly tAm & 10.000 g trong 10 phut & nhiét d6 4°C va dugc chuyén sang ng vi ly tim méi chira
10x thé tich axeton lanh bing. Histon duoc két tia & nhiét d6 -20°C trong 2 gidr qua dém,
duoc tao vién ling bang cach ly tim & 10.000 g trong 10 phut, va dugc tai tao huyén phi
trong nudc. |
ELISA

Histon dwoc pha ché & ndng dd twong duong trong chit dém phu (PBS+BSA
0,05%) tao ra 0,5 ng/ul mau, va 100 ul miu hodic chuin dugc bd sung vdi hai ban sao vao 2
dia ELISA 96 giéng (Thermo Labsystems, Immulon 4HBX #3885). Céc dia nay duoc bit
kin va dugc G qua dém & nhiét d¢ 4°C. Ngay tiép theo, cac dia dugc rira 3 14n bang 300
uL/giéng PBST (PBS+Tween 20 0,05%; 10X PBST, KPL #51-14-02) trén may rtra dia Bio
Tek. Céc dia duge phong bé bing 300 ul/giéng chét pha lofing (PBS+BSA 2%+ Tween 20
0,05%), dugc 01 & nhiét dd trong phong trong thoi gian 2 gid, va duoc rira 3 14n bang PBST.
Tét ca cac khang thé déu duoc pha lodng trong chit pha lodng. 100 ul/giéng khang thé
khang H3K27me3 (CST #9733, dung dich gbc glyxerol 50% 1:1.000) hozc khang thé khang
H3 tbng s6 (Abcam ab1791, glyxerol 50% 1:10.000) duoc bd sung vio mdi dia. Cac dia niy
dugc U trong thoi gian 90 phit & nhiét d6 trong phong va duge rira 3 14n bing PBST. 100
ul/giéng khang thé khang IgG tho lién hgp HRP (Cell Signaling Technology, 7074) dugc bd
sung theo ty 1€ 1:2.000 vao dia H3K27Me3 va theo ty 1¢ 1:6.000 vao dia H3 va dugc 0 trong
thoi gian 90 phut & nhiét do trong phong. Céc dia duoc rira 4 14n bang PBST. D& phat hién,
100 ul/giéng co chit TMB (BioFx Laboratories, #TMBS) dugc bd sung vao va cdc dia duge
1 trong béng t6i & nhiét d6 trong phong trong thdi gian 5 phut. Phan tmg dugc lam ding
bf‘?lng 100 ul/ giéng H,SO4 IN. Bo hép thu & bude séng 450 nm duge doc trén may doc vi dia
SpectraMax MS5.
Nghién ctru dugce lyc hoc (PD) 7 ngay

Pé kiém tra xem hop chét c6 thé didu bién chit danh d4u histon H3K27me3
trong khdi u in vivo hay khong, céc con chudt nhit mang khéi u ghép ngoai lai Karpas-422
duogc diéu tri bing hop chét & lidu lugng 62,5, 83,3, 125, 166,7, 250, 333,3, hoic 500 mg/kg
BID hoic chit din thudc (ché d6 BID) trong thdi gian 7 ngay. C6 5 con & mbi nhém. Con
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vét dugc tro tir 3 gio sau khi dung liéu cubi cung va khéi u dugce bao quan & trang thai dong
Janh nhu dugc md t4 & trén. Sau khi tach chiét histon, cic miu dugc cho thi nghiém ELISA
bang céach sir dung c4c khang thé duoc dinh huéng chéng lai trang thai da dugc trimetyl hoéa
ctia histon H3K27 (H3K27me3) hoic histon H3 tdng s8. Dua trén dit liéu nay, ty 16 cua
dang H3K27 dugc metyl hoa toan bd so véi H3K27 téng sb duoc tinh. Ty 1€ metyl hoa toan
b trung binh cho tit ca cdc nhém khi do bing ELISA cho thiy khoang trc ché mong mubn
so v6i chit din thubc. Thiét ké thi nghiém nay dwoc thé hién trong Bang 4A.
Bang 4A Ché d6 dung lidu

Liéu | Thé tich | Puong

Nhém |N | Diéutri (me/ke) lidu ding

Ché 46

A X Qua
Chat dan :
thude -- 10 ul/g. | duong | BIDx7

miéng
Qua
2 5 |Hopchitl |62,5 10 ul/g | dwong | BIDx7
miéng
Qua
3 5 |Hopchitl |83,3 10 ul/g | dwong | BIDx7
miéng '
Qua
4 5 |Hopchitl |125 10 ul/g | dwong | BIDx7
miéng
Qua
5 5 |Hopchitl |[166,7 |10ul/g |dudng |BIDx7
miéng
Qua
6 5 |Hopchitl |[250 10 ul/g | dwong | BIDx7
miéng
Qua
7 5 |Hopchitl [3333 |10ulg |dudng |BIDx7
miéng
Qua
8 5 |Hopchitl |500 10 ul/g | dwong | BIDx7
miéng
Qua
9 5 | Hopchit A* |125 10 ul/g. | duong | BIDx7
miéng
. ‘ Qua
10 5 |HopchitA |250 10 ul/g. | duong | BIDx7
’ miéng
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N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-

(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metyl-4'-(morpholinometyl)-[1,1'-

biphenyl]-3-carboxamit.

Vi du 5: Nghién ctru hiéu qué diéu tri khi ting liéu trén mé hinh ghép ngoai lai Karpas-422
Dé kiém tra xem hop chit c6 thé hién tic dung khang khéi u in vivo hay khong,
con chudt nhit mang khéi u ghép ngoai lai KARPAS-422 duogc diéu trj bing hop chét &, vi
dy, lidu 62,5, 125, 250, hoc 500 mg/kg BID trong thdi gian 28 ngay. C6 10 con chudt trong
mdi nhém cho nhénh thir nghiém danh gia hiéu qua diéu tri. Tién hanh do téc do phat trién

khéi u trong khoang thdi gian diéu tri 28 ngay dbi v6i nhom duc_yé diéu tri bang chét din

thudc va nhém duge diéu tri béng hop chét thir nghiém.

Histon dugc tach chiét ra khoi khéi u thu gom duoc khi két thic nghién ctru vao
ngdy 28 d6i v&i nhém ding @& danh gia hidu qua (3 gid sau khi dung lidu cudi cung dbi véi

ca hai nhém). Chét danh ddu H3K27me3 metyl dugc dénh gia vé kha ning bi didu bién khi

didu trj theo cach phu thudc lidu.

Thiét ké thir nghiém nay duoc thé hién trong Bang 4B.

Bang 4B Ché d6 dung liéu

Nhém |N | Didu tri Lieu = | The tich) Dudng | -« 4
(mg/kg) | liu dung
A x Qua

1 10 gﬁ:c dan| 10l |duong | BIDx28
mieng
Qua

2 10 | Hop chit 1 62,5 10pul/g | dudong | BIDx28
miéng
Qua

3 10 | Hop chit 1 125 10 pl/g. | dudong | BIDx28
miéng
Qua

4 10 | Hop chét 1 250 10 ul/g. | duong | BIDx28
miéng
Qua

5 10 | Hop chit 1 500 10 pl/g. | duong | BIDx28
miéng
Qua

6 10 | Hopchdt A* |250 10 pl/g. |duong | BIDx28
miéng
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*Hop chit A 13  N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-
(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metyl-4'-(morpholinometyl)-[1,1'-
biphenyl]-3-carboxamit.

Thé tich khéi u (Tumor volume - TV) duoc tinh tir cac phép do kich thude sir dung
thudc kep bang cong thirc tinh thé tich ciia elipsoit dai (Lsz)/Z trong 6 L va W 13 céc s
do chiéu dai va chidu rong truc giao trong tmg (mm).

S lidu dugc bidu din dudi dang gid tri trung binh + d6 1éch chuin (SD). Mirc chénh
1éch ciia TV giita nhém diéu trj bing cht din thudc va nhém diéu tri bing hop chit duoc
phan tich bang phén tich phuong sai cc s6 do 13p lai (ANOVA) sau d6 1a kiém dinh so sanh
nhidu nhém kidu Dunnett. Gia tri P < 0,05 (hai chiéu) duogc coi 14 c¢6 ¥ nghia théng ké. Phan
tich thdng k& dugc thuc hién bing cich sir dung géi phdn mém Prism 5 phién ban 5.04
(GraphPad Software, Inc., CA, USA).

Céc nghién ctru & trén cho thiy ring ci Hop chét 1 va Hop chit A déu thé hién
tac dung kim him va ddy 10i sy phét trién ctia khdi u trong mé hinh ghép ngoai lai Karpas-
422 va duoc dung nap t6t. Xem, vi dy, céc hinh vé& Fig. 1 va Fig.2. Ngoai ra, tinh chit dugc
ddng hoc va dugc luc hoc ciia Hop chét 1 hoic Hop chét A tur nghién cu & trén dugc minh
hoa trén cdc hinh v& tir Fig. 3 dén Fig. 8. Fig. 3 14 biéu db thé hién luong ctia hop chit 1
trong khdi u vao ngay 7 hodc ngiy 28 sau khi didu tri hodc lugng ciia hop chit A trong khéi
u vao ngdy 7 sau khi diéu tri. Trén hinh v& nay, tir “A” dén “G” biéu thi 7 ngay sau khi sir
dung hop chét 1 14n lugt & lidu lugng 62,5, 83,3, 125, 166,7, 250, 333,3, va 500 mg/kg; “H”
va “I” biéu thi 7 ngay sau khi sir dung hop chit A 14n lugt & liéu lugng 125 va 250 mg/kg;
va tir “J” dén “L” bibu thi 28 ngay sau khi sir dung hop chét 1 14n luot & liéu lugng 62,5,
125 va 250 mg/kg. Luu y: dbi v6i cac mAu vao ngay 28, khéi u qué nhd dé phén tich tir
nhém duge didu tri bing 250 mg/kg Hop chit A va nhém duoc diéu tri bing 500 mg/kg
Hop chét 1; chi 1 trong s6 10 va 5 trong s6 10 khdi u dd 16n @& phén tich 1an lugt tir nhém
duoc didu tri bang 250 mg/kg Hop chét 1 va 125 mg/kg Hop chit 1. Fig. 4 13 biéu dd thé
hién lugng ciia hop chét 1 hoic Hop chét A trong huyét twong vao ngay 7 hodc ngay 28 sau
khi diéu tri. Dudng nét dirt phia trén cho thiy LCC di dwoc hiéu chinh c6 tinh dén sy lién
két véi protein huyét twong (PPB) ctia hop chit A va dudng nét dGt phia dudi cho thdy LCC
d3 duge hiéu chinh c6 tinh dén PPB ctia hop chit 1. Fig. 5 12 biéu db thé hién mirc d6 metyl
héa H3K27me3 toan bd trong khéi u KARPAS-422 tir chudt nhit duoc diu tri béng Hop
chit 1 hosic Hop chit A trong thdi gian 7 ngdy. Trén hinh v& ndy, “A” biéu thi viéc diéu tri
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bang chét din thubc; tir “B” dén “H” bidu thj viéc diéu tri bing Hop chét 1 14n luot & lidu
lugng 62,5, 83,3, 125, 166,7, 250, 333,3, va 500 mg/kg; va “I” va “J” biéu thi viéc diéu tri
béng Hop chét A 1an lugt & lidu lwgng 125 va 250 mg/kg. Fig. 6 1a bidu dd thé hién mirc do
metyl héa H3K27me3 toan bd trong khdi u KARPAS-422 tir chudt nhét duoc diéu trj bing
Hop chét 1 trong thoi gian 28 ngay. Fig. 7 1a bidu d6 thé hién mirc d6 metyl héa H3K27me3
toan bd trong tiy xuong tir chudt nhit mang khéi u ghép ngoai lai KARPAS-422 didu tri
bang Hop chét 1 hoic Hop chit A trong thoi gian 7 ngdy. Trén hinh v& nay, “A” biéu thi
viéc diéu tri bang chit din thudc; tir “B” dén “H” bidu thi viéc didu tri bing Hop chit 1 1dn
luot & lidu luong 62,5, 83,3, 125, 166,7, 250, 333,3, va 500 mg/kg; va “I” va “J” biéu thi
viéc diéu tri bing Hop chét A 14n lugt & liéu luong 125 va 250 mg/kg. Fig. 8 1a bidu db thé
hién mitc 49 metyl héa H3K27me3 toan bd trong tlly xuong tir chudt nhit mang khdi u ghép
ngoai lai KARPAS-422 diéu tri bing Hop chét 1 trong thoi gian 28 ngay. Trén hinh v& nay,
“A” biéu thi viéc didu tri bang chét din thudc; tir “B” dén “E” biéu thi viéc didu tri bing
Hop chét 1 1an luot & lidu lwong 62,5, 125, 250, va 500 mg/kg; va “F” biéu thi viéc diéu tri
bang Hop chét A & lidu lugng 250 mg/kg.

Trong cac vi du 6-8 dudi day, cac thi nghiém va phén tich dugc thyc hién bz"mg cac
phuong phéap va céc ky thudt tuong tu nhu cac phuong phap va ky thuit dugec md ta trong
tai liéu vi du, J. Lin, Pharmaceutical Research, 2006, 23(6):1089-1116; L. Di et al., Comb Chem
High Throughput Screen. 2008, 11(6):469-76; M. Fonsi et al., Journal of Biomolecular Screening,
2008, 13:862; E. Sjogren et al., Drug Metab. Dispos. 2012, 40:2273-2279; T.D. Bjornsson, et al.,
Drug Metab Dispos, 2003, 31(7):815-832; J.B. Houston and K.E. Kenworthy, Drug Metab Dispos,
2000, 28(3):246-254; va S.W. Grimm et al., Drug Metab Dispos, 2009, 37(7):1355-1370.

Vi du 6: Pénh gia d6 6n dinh chuyén héa trong tiéu thé gan

D6 6n dinh chuyén héa ciia cic hop chét 1, 2, va 105, duoc dénh gia trong tidu thé
gan tir ndm loai, bao g6m chudt nhét, chudt céng, chd, khi, va nguoi.

Phuong phap: Tién hanh 1 trong céc dia 96 giéng chira tdng thé tich 250 pl chira 100
mmol/l dém kali phosphat (46 pH =7,4), 1 mg/ml tiéu thé gan, hop chét thir nghiém (tuc 13,
Hop chét 1, 2, hodc 105) & 8 n@)ng dg, va 2 mg/ml NADPH. Cac néng d6 cta hop chit dugc
sir dung d& 0 ndm trong khoang tir 45,7 nM 1én dén 100 pM. Viéc bd sung NADPH dugc 4p
dung dé bit diu phan tng, va tién hanh 1 trong bé nudc rﬁng ¢ nhiét d¢ 37°C trong thoi
gian 18n dén 60 phut. Phan tmg dugc 1am ngimg bing cach bd sung thé tich tuong duong

ctia dung dich 1am ngimg chira chit chudn noi (IS). Sau d6, cac miu dugc quay trong may
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ly tdm lanh & t6c d6 3000 vong/phut trong thdi gian t6i thidu 13 5 phut trude khi phén tich.
Luong tiéu hao hop chét thir nghiém trong hdn hop 1, nhu dwoc xac dinh bang cach st dung
LC/TOFMS, duoc st dung dé u6c tinh gia tri thanh thai noi tai dbi véi tiéu thé gan. Hé
théng LC/TOFMS bao gbm thiét bi 14y miu tu dong Shimadzu SIL-HTC (Kyoto, Japan),
hai bom LC-20AD; Shimadzu Corp.), va ¢dt sdy (CTO-20AC; Shimadzu Corp.) véi may do
phé khdi theo thoi gian bay (AB SCIEX Qstar Elite, AB Sciex, Foster City, CA). Dién tich
dinh cua hop chit thir nghiém va IS ding cho thir nghiém nay dugc tich phan bing Analyst
QS (version 2.0, Applied Biosystems, Foster City, CA). Su phén ly do va cham (CAD) nh¢
nito dugc st dung d8 tao ra san phém 12 c4c ion. Didu kién tai d6 thiét bi duge t6i vu héa 1a
& ché d6 ion héa duong.

Viéc dinh lugng LC/MS/MS dua trén ty 1€ cia dién tich dinh cta hop chét thir
nghiém so v6i dién tich dinh cta IS. Viéc tinh toan va tich phén dién tich dinh cta cac hop
chit 1, 2, hoic 105 va IS bﬁng cach s dung Analyst QS 2.0 (AB Sciex, Foster City, CA).
Tién hanh tinh todn bing cach sir dung Excel (Office 2010, Microsoft Corp., Redmond,
WA) va GraphPad Prism v. 5.02 (GraphPad Software Inc., La Jolla, CA). S§ liéu dugc phan
tich va dugc thong bdo dua trén SOP thich hop, chéng han nhu SOP dugc md ta trong tai
liéu J. Lin, Pharmaceutical Research, 2006, 23(6):1089-1116; va Di L et al., Comb Chem
High Quaput Screen. 2008 11(6):469-76.

Sy ti€u hao cua hop chét thir nghi€ém dung cho céc gia tri K, va Vi, voi tiéu thé gan
dugc tinh bing cach dung db thi theo thoi gian dé xac dinh tdc d6 tiéu hao. Sau do, téc do
ti€u hao dugc dung dd thi bﬁng céch str dung mAu ddng hoc thich hop. S liéu duge tinh dua
trén cac phuong trinh sau day:

Michaelis-Menten: Cl;, (ul/phit/mg ctia tiéu thé gan) = V. / Ky

Hill: Cliy; (uI/phiit/mg ctia tiéu thé gan) = Clue = Vimax /K- (- 1)/ (n (n - D)

Clye (ul/phut/g gan) = Cliy (ul/phit/mg tidu thé) - H8 sb ty 18 hodic Cliy, (ul/phit/10°

té bao) - Hé sb ty 18.

Két qua dugc néu trong Bang 5 dudi ddy.

Bang 5

D9 thanh thai ndi tai udc tinh
(ml/phut/kg)

Chudtnhit | Chudtcdng | Cho Khy ddu ché | Nguoi
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Hop chét 1 15,4 14,8 8,1 58,6 10,5
Hop chét 105 [54,7 47,5 64,2 74,8 42,1
Hop chét 2 17,6 14,8 34,3 32,8 8,8

T4t ca ba hop chét dugc thir nghiém, tuc 13, Hop chit 1, 2, va 105 déu thé hién do
thanh thai thong qua chuyén héa thip & tidu thé gan ngudi (HLM). Ciing quan sét thiy c6 sy
khéc nhau vé& d¢ thanh thai théng qua chuyén héa giita cic loai. Khi diu ché nhin chung thé
hién @9 thanh thai cao hon so véi cac loai khac.

Vidu 7: Danh gié sy cam tng CYP

Su cam tmg ctia m&i Hop chit 1, 2, va 105 duoc danh gia & t& bao gan ngudi duoc
bao quan lanh tir mot ddi tugng cho don 1é.

Phuong phép: Té bao gan thu dugc tir hing BD Biosciences (Woburn, MA), va mdi
truong va thubc nhuém nhén DAPI thich hop mua cia hing Life Technologies (Durham,
NC). Mbi truong Eagle dugc cai bién Dulbecco (DMEM), nuwéc mudi dém phosphat
Dulbecco (DPBS), 100x axit amin khong thiét yédu MEM, 100x dung dich
Penixilin/Streptomyxin/Glutamin, 2x xanh trypan mua ctia hing Mediatech (Manassas,
VA). Huyét thanh thai bd (FBS) thu dugc tir hing Tissue Culture Biologicals (Tulare, CA).
Céc dia phi colagen 24 giéng ding dé phan tich mARN mua tir hing BD Biosciences (San
Jose, CA). MAu do va doan mdi duoc thiét ké sin duogc sir dung trong hai thir nghiém ba ban
sao dé danh gid sy thay dbi cia mARN. P&i ching duong 13 B-naphthoflavon dbi véi
CYP1A (1 va 10 pmol/l), phenobarbital d6i v6i CYP2B6 (100 pmol/l va 1 mmol/l), va
rifampixin d8i véi CYP2C9 va CYP3A (1 va 10 pmol/l). DMSO dugc sir dung lam ddi
ching dung chét dan thubc (déi chiung dm). Thir nghiém déc hi¢u dang CYP duogc thuc hién
sau thoi gian x{r 1y, va té bao dugc dém dé xac dinh kha ning sdng.

Té bao gan dugc bao quan lanh dugc 1am tam gia trong bé nude 37°C va cho vao dia
theo huéng dan st dung cia nha cung cip. Mot bng t& bao gan duoc bd sung vao éng hinh
nén 50 ml chira méi trudng phuc hdi t€ bao gan dugc bao quan lanh cia Life Technologies
(CHRM). Céc t& bao nay dugc quay trong may ly tim Beckman véi roto GH 3.8 & tc do
800 vong/phit trong thdi gian 10 phit. Dich ndi bé mit duge 14y ra va té bao duoc tai tao
huyén phi trong mdi trudong dia d& dém. Sau khi dém, t& bao dugc tai tao huyén phi & mét
d6 0,75 triéu té bao séng/ml. Huyén phi (0,5 ml/giéng) dugc bb sung vio dia phi colagen
24 giéng, hoic, sau khi bd sung 60 pl DMEM chta 10% FBS,
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Penixilin/Streptomyxin/Glutamin, va axit amin khong thiét yéu MEM, 80 pl huyén phi
duogc bd sung vao mdi giéng cua dia phu colagen 96 giéng. Sau khi xody va rung dé tao ra
d6 bao phu dia t&t hon, t& bao dwoc dit trong may 0 nudi cdy mé & CO, 5% va 37°C va dé
cho gén két qua dém. Sau do, t& bao dugc xir Iy bing cach st dung méi trudng duy tri té bao
gan CellzDirect. Té bao dwoc cho tiép xuc véi Hop chét 1, 2, hodc 105 (1 hodc 10 pmol/l)
hoic chit din thudc trong thdi gian 48 gid. Trong qua trinh xir Iy, mdi trwdng duy tri va hop
chét thir nghiém duoc bd sung méi mdi 24 gio.

Sau khi két thuc viée U, té bao dugce ria béng DPBS. Sau khi rira béng DPBS, té bao
duoc ¢b dinh bang cach sir dung p-formaldehyt 3,7% trong DPBS trong thoi gian mét gio.
Forrnaldehyt dugc loai bd va 0,6 pmol/l DAPI trong DPBS duoc bd sung. Té& bao duge
nhudém bing DAPI trong thoi gian 20 phut va sau d6 dugce rira ba 14n biang DPBS. Té bao
duoc dém bang cach sir dung ArrayScan II (Cellomics, Pittsburgh, PA) véi vat kinh 5X.
Phén té bao gan con lai dwoc tinh bang cach sir dung s luong té bao tim thiy & diu kién xir
1y chia cho sb lwong té bao tim thdy & dbi ching ding chét din thubc.

Sau khi xir 1y, & bao dugc 1am tan bing cach sir dung d&8m RLT tir b kit Qiagen
RNeasy. mARN duoc tich riéng bing cach sir dung bd kit RNeasy véi viée xir Iy ADNaza
bang cach 4p dung quy trinh cta nha san xuit. Nong 46 mARN dugc do thong qua
Nanodrop ND-1000 (Wilmington, DE). Ndng d6 mARN duwoc chuin héa dbi véi moi miu
trong thé cho. Viéc phién mi nguoc dugce tién hanh véi bd kit tong hop cADN Superscript
VILO cia hing Life Technologies theo huéng din ciia nha san xut. Sau khi tbng hop
cADN, PCR dinh lugng theo thoi gian thuc dugc tién hanh béng cach st dung hé théng
PCR nhanh theo thoi gian thyc 7500 cta hdng Applied Biosystems, cdng ty con s& hitu toan
phdn cta Life Technologies. Cac thanh phin phan Gmg ding cho PCR theo thdi gian thyc
bao gdm: 10 pl hdn hop chinh céi tién nhanh Tagman (Life Technologies), 2 pul cADN, 5 pl
nudc khong chira nucleaza (Life Technologies), 1 pl HS00984230 ml dung cho thir
nghiém dwoc dénh ddu FAM han ché bing doan mdi d6i voi B-2 microglobulin, 1 ul
HS00167927_m1 ding cho thir nghiém dugc danh ddu VIC han ché bang doan mbi déi véi
CYP1A2 hodc HS04183483 gl d6i v6i CYP2B6, va 1 ul HS04260376_m1 dung cho thi
nghiém dugc danh ddu NED han ché bing doan mdi ddi véi CYP2C9 hoidc
HS00604506_m1 dbi véi CYP3A4. Thyuc hién tinh toan s6 14n chénh 1éch so vé6i dbi ching
ding chat din thudc bing phin mém 7500 phién ban 2.0.5 (Life Technologies) béng cach st
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dung phuong phap AAC;. Thuc hién tinh todn E,x va ECs béng cach st dung GraphPad

Prism.
Bang 6
CYPIA CYP2B6 CYP2C9 CYP3A
. Muc ) Muc | Mie | Mie LS bao
|Nong| do | %doi | d6 | %doi | d0 | %doi | d6 | % doi | conlai
Hopchat| d§ | cam | ching | cam | ching | cam | ching | cim | ching | so véi
(uM)| Ung | duong | ung | dwong | Ung | duong | Umg | dwong doi
(1an) (1an) _ (1an) (lan) ching
I 1 1,04 2,8 0,98 [18,0 1,04 43,5 1,04 13,9 107,44
10 1,14 3,0 1,43 26,3 1,26 52,6 0,99 13,3 99,00
1 (0,73 [Khéngcé [0,61 I;,)h"ng 0,57 If(,)hong 0,59 [Khéng c6|124,70
2 Khon Kho
10 0,83 [Khongcd 0,64 | & 0,73 % °"& 10,73 [Khéng ¢6(120,90
105 1,14 3,0 1,39 25,5 1,20 50,4 1,35 18,1 103,19
10 [1,65 44 2,84 52,2 1,82 76,3 2,52 (33,8 97,49

Nhu duoc thé hién trong Bang 6 & trén, Hop chét 1 khong thé hién kha nang gdy cam
g déng k& (ngoai trlr c6 kha ning gy cam ting véi CYP2C9); Hop chit 2 khong thé hién
kha ning gy cam Ung (v&i hoat tinh thép hon mét chit); va Hop cht 105 thé hién kha ning
cam tmg dbi véi CYP2B6, CYP2CY, va CYP3A. Khong quan sat thdy kha ning sdng sét t
bao giam déng ké.

Vi du 8: Danh gi4 kha ning trc ché CYP

Kha ning &c ché tiém 4n d6i véi hoat tinh enzym clia xitdcrom P450 ciia ngudi
(CYP) ctia hop chit 1, 2, hoic 105 dugc danh gid bing cach sir dung tiéu thé gan ngudi da
thu gom.

Phuong phép: Kha ning trc ché canh tranh ctia céc hop chét 1, 2, va 105 duoc xé4c
dinh bing cach d4nh gi4 & nhiéu ndng d6 trén phan tmg CYP mau do gin gia tri K, twong
{mg ctia ching dé tao ra dudng cong ICsq cho tidu thé gan ngudi (HLM). Kha ning bét hoat
phu thudc thoi gian (TDI) cling duge danh gia cho CYP3A4/5 bang cach wéc gid céc gia tri
K vaKipae khi thich hop.

Huyén phu chira PB, HLM, mAu dd 13 co chat chon loc CYP, va chét e ché can
duge thir nghiém duoge bd sung vao dia 96 giéng. Céc dia nay dugc U sin trong bé nudc
37°C trong khoang 2 phut. Phan ing dugc bt diu bang cach bd sung NADPH vao mdi
giéng cua dia 96 giéng. Ndng d6 cubi cling cia PB, HLM, va NADPH lan luot 1a 100
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mmol/l (46 pH 7,4), 0,1 mg/ml, va 2,3 mmol/l. MAu db 14 co chit CYP va chit ic ché CYP
duge st dung 1am d6i chimg duong va ndng d6 tvong tng cta ching duoc liét ké duéi day.
Néng d6 MeOH cudi cung dugce st dung trong mdi lan khoéng vuot qua 0,8%.

Sau thoi gian U thich hop, mot thé tich twong duong cta dung dich lam dimg chita IS
duoc bd sung vao céc giéng thich hop. Cac miu tiu chuidn va mAu kiém tra chit luong
(QC) dugc chudn bj bang cach st dung cac thanh phin tvong tw nhu m3u thir nghiém. Mau
tréng dwoc chuén bi tir dung dich 1am dimg tuong tw nhu cac mAu khac nhung khong chira
IS. Cac dia dugc quay trong thodi gian 5 phit trong mdy ly tdm dé ban & téc do 3000
vong/phut. Cac miu duge phan tich bing LC/MS/MS. Piéu kién 1 va di chimg dwong
dugc liét ké trong Bang 7 dudi day.

Bang 7
x AChit #c ch&Nong dq| ., ..
P M do 1a col 880y Go ché 0! Chit chuin ni
nghiém chit CYP (umol/l) Db chimg]én nhét (ohit) (LC/MS/MS)
i duong) (umol/l)
CYP1A2Phenaxetin |40 Furafyllin 20 10 [°C,,"N-axetaminophen
CYP2B6 Bupropion (140 Ticlopidin S 10  Hg-hydroxybupropion

CYP2C8|Amodiaquin (10 Montelukast 12 10  PHjs-desetylamodiaquin
CYP2C9[Tolbutamit |100 Sulfaphenazol 20 10  PHy-hydroxytolbutamit

CYP2C 1 (S)' 30 (S)" 8 10 2H3':4" .

9 Mephenytoin Benzylnirvanol hydroxymephenytoin

CYP2D6((=)-Bufuralol 20 Quinidin 2 5 FHy-1'-hydroxybufuralol

CYP3A4Midazolam 3 Ketoconazol |1 s "C3-1'-hydroxymidazolam
5 Testosteron [70 (R)-propranolol

Pé danh gia TDI, huyén phi @ so bd chira PB, HLM, va dung dich gbc cua chét e
ché dugc bd sung vao dia 96 giéng. Cac dia nay dugc U trude trong bé nuée 37°C trong
khoang 2 phut. Phan tmg dugc bit ddu bing cach bd sung NADPH vao mdi giéng cta dia
96 giéng va tién hanh trong thoi gian 0, 5, 10, 15, 20, va 30 phut. Dbi v6i di chimg khong
¢6 NADPH, dung dich PB dugc thay thé cho dung dich gbc cia NADPH. Nong d6 cubi
cung cua PB, HLM, va NADPH l4n luot 13 100 mmol/l (d6 pH 7,4), 0,2 mg/ml, va 2,3
mmol/l. O c4c thoi diém twong tmg, 12,5 pl huyén phi da 11 so by va pha lodng 20 14n thanh
hén hop 0 thir cip d& duoc G so bd chira mAu do 14 co chit chon loc CYP @& dénh gi4 hoat
tinh dw. MAu do 13 co chit dugc sir dung 14 testosteron (250 pmol/l) va ddi chimg duong 1a
troleandomyxin.

Hé théng HPLC duoc sir dung 12 hé théng Shimadzu HPLC (Kyoto, Nhat Ban) bao
gbm thiét bj 1y miu ty déng SIL-HTC, may khir khi DGU-14A, ba bom LC-10ADvp, vi
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cot sy CTO-10ACvp. Céc miu dugc phén tich trén may do phd khéi tir cuc chép ba
API4000QTrap (AB Sciex, Foster City, CA) bing cé4ch sir dung phuong phép ion héa phun
xoay chidu & ché @5 ion duong.

Viéc tinh toan va tich phan dién tich dinh cia tit ca céc chét chuyén héa da duoc
theo ddi va IS dugc thuc hién bﬁng Analyst 1.6 (AB Sciex, Foster City, ‘CA). Viéc dinh
luong duoc thuc hién bang cach sir dung dudng cong dinh ¢& dugc tao ra bang cach dung
dd thi ty 16 dién tich dinh ctia chit chuyén héa so v&i IS theo ndng d6 ciia chuén dinh &, va
duoc tao ra bing phép hdi quy béc hai véi trong s6 1/x* (y = a x> + b x + ¢). Phén trim tc
ché dugc tinh toan bing cach sir dung Excel (Office 2010, Microsoft Corp., Redmond,
WA), va duoc dung dd thi bing cach sir dung GraphPad Prism (Phién ban 5.02, GraphPad
Software, Inc., LaJolla, CA) dya trén gia dinh ring c6 mdt vi tri lién két. Nong d6 danh
nghia ctia hop chit thir nghiém va déi chimg duong dugc chuyén dbi sang ham log trong
GraphPad Prism. Bing cach sir dung db thi ctia hoat tinh CYP3A4/5 cdn lai theo thdi gian @
so bo, téc d6 mat hoat tinh CYP (L) dwoc udc tinh biang phép hdi quy khdng tuyén tinh. Cac
thong $6, Kinaet va Ky, duge wdc tinh sau dé b%.ng cach lam khép theo phuong trinh dudi day:

[1]

A= kinact x K I+[I]

trong d6 [I] 14 ndng d6 ban dAu ctia hop chét 1, 2, hoic 105.
Bang 8: Su uc ché thuan nghich

IC,, (1M)

CYP3A4/5| CYP3A4/5

Hopchdt |[CYP1A|CYP2C8|CYP2C9|CYP2C19|CYP2D6|. )
Midazolam| Testosteron

1 >100 | >100 >100 89,57 22,94 40,46 >100
>100 | >100 >100 >100 >100 >100 >100
105 >100 | 47,43 | 75,66 33,65 2,95 9,67 >100

Bang 9: P4nh gi4 kha niing bit hoat phu thudc thdi gian (TDI)

Hop chét Ky (uM) Kinacr (phut™) Kinaet / K1 (UM phit ™)
1 6,4 (3,3**) 0,0277 0,0043
105 10,2 0,0214 0,0021
2 22,3 0,0376 0,0017

Nhu dugc thé hién trong Bang 8 & trén, Hop chit 1 va 2 khong thé hién kha ning trc
ché thuin nghich dang ké; va Hop chit 105 thé hién kha ning tc ché dang k& dbi véi
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CYP2D6 va CYP3A4 (midazolam). Ngoai ra, nhu duoc thé hién trong Bang 9 & trén, tt ca
cac hop chét 1, 2, va 105 déu thé hién kha ning bét hoat phy thudc thoi gian, ndng do, va
NADPH ctia CYP3A4/5 (stt dung midazolam 1am maiu do).

Viéc boc 1§ toan bd ndi dung cla tirng sang ché va cac bai bao khoa hoc trong ban
md ta ndy chi nhim muc dich tham khao.

Séang ché c6 thé c6 cac phwong 4n & céc dang cu thd khac ma khong nim ngoai tinh
than hodc dic diém co ban cla sang ché. Do d9, cac phuong an trén ddy, & moi khia canh,
mang tinh minh hoa hon 14 gi6i han sang ché dugc mo ta trong ban mé ta nay. Do d6, pham
vi clia sang ché dugc thé hién trong cac didm yéu ciu bao hd di kém hon 14 trong phin md
ta trén ddy, va tit ca céc thay dbi nim trong dinh nghia va pham vi tuong duong cla cac

diém yéu cAu bao ho déu dugc dy dinh bao gém trong do.
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YEU CAU BAO HO

1. Hop chét dugc chon tir nhém bao gom:
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4. Hop chét theo diém 1, trong d6 hop chét nay 13 hodc

mudi dugc dung cta no.

5. Hop chét theo diém 1, trong d6 hop chét nay 1a

HN
r 2 14 |
6. Hop chét theo diém 1, trong d6 hop chat nay 1a - hoiic

mudi dugc dung ctia nd.

HN
|

7. Hop chét theo diém 1, trong d6 hop chét nay & -
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8. Dugc phdm chita hop chit theo diém bat ky trong sé céc didm tir 1 dén 7 va chit
mang dugc dung. .

9. Duoc phim ¢ diéu trj réi loan qua trung gian 13 doan gen ting cudng thé twong ddng
Zeste 2 (Enhancer of Zeste Homolog 2 - EZH2) chira hop chit theo diém bét ky trong sb cac
diém tir 1 dén 7 1am thanh phén chinh.

-69-



Khéi lrgng co thé (g)

r

BEEER:

20407

1/4

Chét dan thude, MC 0,5% + Tween80 0,1%
Hop chét 1,625 mglkg

Hop chit 1,125 mghkg
Hop chét 11, 250 ‘mglkg
Hop chit 1,500 mgkg
Hop chit A, 250 mg/kg

Chat dn thudc, MC 0,5% + Tween80 0, 1%
Hop chit 1, 62,5 mgikg

Hop chét 1“ 125 mg/kg
Hop chét 1,250 mgikg
Hop chat 1,500 mgikg
it A,250mgkg g
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