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Linh vuc k§ thuat dwoc dé cip

Sang ché d& xut hop chét hitu co va duge phim chita hop chét nay. Cac hop
chét nay 1a hitu ich trong viéc didu tri ung thu, dc biét 1a cac bénh ung thu ma da biét
1a c6 thé st dung chét hudéng dich vao phén tir cit-ndi va céc dot bién trong do.

Tinh trang ky thuit ctia sang ché

( céac sinh vat c6 nhan dién hinh, ARN thong tin vira méi dugc tong hop
thuong c6 nhidu intron, ma né dugc cit dé tao ra ARN thong tin truéng thanh. Phén tir
cAt-ndi 1a clu trac phtrc da si€u phan tir thuc hién nhiém vu nay. Phéan tir c4t-ndi cdu
thanh ndim ARN nhan nhé (snARN; U1-6) két hop v6i céc loai protein. D3 phat hién
duoc céc dot bién trong gen cua phan tir cit-ndi trong céc loai cdc bénh ung thu khac
nhau.

Vi duy, dot bién trong cAu trac siéu phan tir 1 cta yéu td tach intron 3B (SF3B1)
cta phén tir cit-ndi tdn tai trong nhiéu loai bénh ung thu va chtra dich clia tic nhan
chéng ung thu. Cac bénh ung thu niy bao gdm, nhung khong chi gi6i han &, héi
chimg loan san tiy (myelodysplastic syndrome-MDS), bénh bach cAu nhu bénh bach
cu lympho bao man tinh (chronic lymphocytic leukemia-CLL), bénh bach chu tiy
don nhan man tinh (chronic myelomonocytic leukemia-CMML), va bénh bach ciu
dong tay cap tinh (acute myeloid leukemia-AML), va khéi u ran nhu ung thu vii va u
hic mac.

Cac hop chat phan lap dugc tir vi khudn Streptomyces platensis (Sakai,
Takashi; Sameshima, Tomohiro; Matsufuji, Motoko; Kawamura, Naoto; Dobashi,
Kazuyuki; Mizui, Yoshiharu. Pladienolides, New Substances from Culture of
Streptomyces platensis Mer-11107. 1. Taxonomy, Fermentation, Isolation and
Screening. The Journal of Antibiotics. 2004, Vol. 57, No,3.), dugc goi la pladienolit va
phat hién duogc trong khi sang loc chét trc ché cho chit kich hoat yéu td ting trudng
noi mo6 mach mau (vascular endothelial growth factor-VEGF), trc ché su biéu hién gen
thong béo duge kiém soat boi chét kich hoat VEGF clia ngudi, viéc tre ché né da biét
14 co ché tac dung hitu ich dbi véi tic nhan chng ung thu.

Cac hop chat nay con e ché s tang sinh clia té bao u than kinh dém U251 cua
ngudi in vitro. Hop chit cong hiéu nhat trong s6 céac hop chit nay, Pladienolit B, tic

ché su biéu hién gen duoc kich hoat bdi VEGF véi ICso bang 1,8nM, va Gic ché su
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tang sinh u than kinh dém véi ICso bing 3,5nM. Cong thirc cAu tao ctia pladienolit B 1a
da biét, (Sakai, Takashi; Sameshima, Tomohiro; Matsufuji, Motoko; Kawamura,
Naoto; Dobashi, Kazuyuki; Mizui, Yoshiharu. Pladienolides, New Substances from
Culture of Streptomyces platensis Mer-11107. II. Physico-chemical Properties and
Structure Elucidation. The Journal of Antibiotics. Vol. 57, No. 3. (2004)) va
pladienolit B 1a da biét 1a huéng dich phin tir cit-ndi SF3b dé e ché vige téch intron
va thay ddi kiéu biéu hién gen (Kotake et al., "Splicing factor SF3b as a target of
antitumor natural product pladienolide", Nature Chemical Biology 2007, 3, 570-575).

Hop cht pladienolit B nhét dinh, cling nhu céc hop chét pladienolit khac, cling
1a da biét, nhu duogc bdc 10 trong cac don yéu cau cép patent sau: WO 2002/060890;
WO 2004/011459; WO 2004/011661; WO 2004/050890; WO 2005/052152; WO
2006/009276; va WO 2008/126918. Vi du, hop chét pladienolit, (8E,12E,14E)-7-((4-
xycloheptylpiperazin-1-yl)cacbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentametyl-18,19-epoxytricosa-8,12,14-trien-11-olit, con duge goi 1a E7107, 1a chét
dAn xuét ban tong hop ciia san phém pladienolit D tw nhién, va két qua ctia nghién ctu
PhaI ctiano6 da dugc thong bdo. Tuy nhi€n, cling cAn tim ra cc tdc nhan bd sung
hitu ich trong viéc diéu tri ung thu, dic biét a cac bénh ung thu ma trong dé tc nhén
huéng vao phan tir cit-ndi va céc dot bién trong d6 duge biét 13 hitu ich.
Bén chét ky thuit ciia sang ché

Muc dich cta sang ché 1a dé xuét hop chét ¢6 cong thic 1 ("hop chét 1"), hop
chét ¢6 cong thirc 2 ("hop chét 2"), hop chit c6 cong thitc 3 ("hgp chét 3"), va hop
chét c6 cong thirc 4 ("hop chit 4"):

o)
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va mudi duoc dung ctia nod.

Muc dich khéc cta sang ché 1a dé xuét dugc phdm chira hop chét 1, hop chét 2,
hop chét 3, hop chét 4, hoic mudi duoc dung ctia nd. Cac dugc phém nay co thé dugc
bao ché v&i mot hodc nhiéu chét mang dugc dung. Céc duoc phém nay dugc bao ché
dé st dung qua céc duong dung thong thuong khac nhau, bao gdbm ding trong tinh
mach, qua duong miéng, duéi da, hodc trong bép.

Sang ché con d& xuét hop chét @ dung trong phuong phap diéu trj vat chu mic
bénh ung thu bao gdm budc cho vat chu ding lwong hiru higu hop chét 1, hop chét 2,
hop chét 3, hop chét 4, hodc mudi duoc dung ctia né, effective dé tao ra dap tmg c6 loi
v& mit tri liéu. Bénh ung thu c6 thé 1a hoi ching loan san tity, bénh bach cau nhu bénh
bach ciu lympho bao man tinh, bénh bach cAu ting lympho bao cép tinh, bénh bach
ciu tuy don nhan man tinh, hodc bénh bach cdu dong tuy cép tinh, hodc khdi u ran nhu
ung thu rudt két, ung thu tuyén tuy, ung thu mang trong tir cung, budng tring ung thu,
ung thu via, u hic mac, ung thu da day, ung thu duong mat, ung thu phéi, hodc nhém
phu bat ky cta n6. Bénh ung thu nay c6 thé c6 két qua thir nghiém duwong tinh véi mot
hodc nhiéu dot bién & gen hodc protein cla phén tix cit-ndi, cac gen duoc néu trong
Bang 1.

Phin mé ta con mé ta viée st dung hop chét 1, hop chéit 2, hop chét 3, hop chét
4, hoac mudi dugce dung ciia né, trong phuong phap diéu tri tri liéu, vi du, diéu tri bénh
ung thu. Bénh ung thu ¢c6 thé 12 hoi chung loan san tiry, bénh bach cau nhu bénh bach
cau lympho bao man tinh, bénh bach cau ting lympho bao cép tinh, bénh bach cau tiy
don nhan man tinh, hodc bénh bach ciu dong tuy cép tinh, hoac khdi u rén nhu ung
thu rudt két, ung thu tuyén tuy, ung thu mang trong tir cung, budng tring ung thu, ung
thu v, u hic mac, ung thu da day, ung thu dudng mat, ung thu phéi, hoac nhém phu

bat ky ctia né. Bénh ung thu nay c6 thé c6 két qua thir nghiém duong tinh véi mot

_4-



30381

hodc nhiéu dot bién & gen hodc protein cla phan tir cat-ndi, cac gen dugc néu trong
Bang 1.

Phin mb ta con mo ta viée str dung hop chét 1, hop chét 2, hop chét 3, hop chét
4, hodc mudi dugc dung cia né, dé bao ché thubc. Cu thé, thube nay cé thé dung dé
diéu tri ung thu. Bénh ung thu ¢6 thé 1a hoi chimg loan san tiy, bénh bach cAu nhu
bénh bach cdu lympho bao man tinh, bénh bach cau tang lympho bao cAp tinh, bénh
bach ciu ty don nhan man tinh, hodc bénh bach cAu dong tuy cép tinh, hoac khéi u
rin nhu ung thu rudt két, ung thu tuyén tuy, ung thr mang trong t&r cung, budng trimg
ung thu, ung thu v, u hic mac, ung thu da day, ung thu duong mét, ung thu phéi,
hodc nhom phu bat ky ctia né. Bénh ung thu nay c6 thé c¢6 két qua thir nghiém duong
tinh v&i mot hodc nhidu dot bién & gen hoic protein cla phr?ln tr cit-ndi, cac gen duge
néu trong Bang 1.

Phin mé ta con boc 1§ viée st dung hop chét 1, hop chét 2, hop chét 3, hop
chét 4, hoac mudi duoc dung cda no, dé hudéng dén phén ter cat-ndi, vi du, cAu truc
siéu phan tir 1 ciia SF3B phén tit cit-ndi.

M3 ta vin tit cac hinh vé

Fig. 1 thé hién két qua cta nghién ctru duge 1y (pharmacokinetic-PK) trén
chudt CD-1 dugce ding hop chit 2 véi lidu 5mg/kg trong tinh mach (intravenous-IV)
hodc 10mg/kg qua du&ng miéng (per oral-PO).

Fig. 2 thé hién hiéu quéa clia hop chét 2 trong md hinh chudt ghép khac loai
Nalm-6 (dong tién té bao B clia nguoi) mang dot bién SF3B1X7%F dugoe thiét ké. Céc
con chudt dugc dung 2,5, 5, hodc 10mg/kg hop chit 2 mot 1an mdi ngay (QD) trong
14 ngay, va thé tich khdi u dugc do trong thoi gian 40 ngay.

Fig. 3 thé hién két qua phéan tichduoc 1y va duge dong cta hop chit 2 trong
mb hinh chuét ghép khac loai Nalm-6 (dong tién té bao B ciia ngudi) mang dot bién
SF3B1K70%E dirgc thiét ké. Cac con chudt duge ding hop chét 2 véi liéu 10mg/kg PO,
va mat d6 khdi u (ug/g) va xéac dinh sy thay d6i cAu tric gen trong su biéu hién ctia
Pre-EIF4A1 (tién ARN thong tin ctia EIF4A1 san phdm phién ma) va SLC25A19
(ARN thong tin truéng thanh cla san pham phién ma SLC25A19) so v6i chét dan

thude.
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Fig. 4 thé hién két qua cua thir nghiém kha ning sdng s6t mirc té bao v4i hop
chit 2 trong dong té bao ung thu PANC0504 (SF3B1MUT) (d6t bién PANC 05.04) so
v6éi cac dong t& bao ung thu tuyén tuy SF3B1 loai hoang BXPC3, HPAFII,
PANCO0403, PANC1005, CFPACI1 va MIAPACAZ2.

Fig. 5 thé hién sy diéu bién viéc tach intron chuyén dbi dbi véi E7107 va hop
chit 2 (cmpd 2) dua trén phén tich Nanostring. Déu "+" va "-" 14n luot thé hién trj s6
duong hodc am, trong bang so mau, thé hién cac muc biéu hién khac nhau cia céc
diém nbi khac nhau.

Fig. 6 thé hién két qué ctia nghién ctru PK trén chuét CD-1 dugce ding hop chat
1 v6i lidu S5mg/kg trong tinh mach (IV) hodc 12mg/kg qua dudng miéng (PO).

Fig. 7 thé hién hiéu qua cua hop chit 1 trong mo hinh chudt ghép khac loai
Nalm-6 mang dot bién SF3B1X7% duge thiét ké. Cac con chudt ndy duge dung hop
chét 1 véi lidu 7,5 hosc 10mg/kg mot 1an mdi ngay (QD) trong 14 ngiy, va thé tich
khdi u duogc do trong thdi gian 30 ngay.

Fig. 8 thé hién phan tich dugc Iy va duge dong cta hop chat 1 trong md hinh
chudt ghép khac loai Nalm-6 mang dot bién SF3B1¥7° duge thiét ké. Cac con chudt
dugc ding hop chit 1 véi lidu don PO, va x4c dinh mat do khéi u (ng/g) va su thay
d6i cAu tric gen trong su bidu hién of Pre-EIF4A1 (tién ARN thong tin clia san pham
phién ma EIF4A1) va SLC25A19 (ARN thong tin truéng thanh cia SLC25A19 san
pham phién ma) so véi chét dan thudc.

Fig. 9 thé hién két qua cta nghién ctru PK trén chudt CD-1 duoc dung hop chét
3 v6i lidu 5,964 mg/kg trong tinh mach (IV) hodc 13,307 mg/kg qua dudng miéng
(PO).

Fig. 10 thé hién két qua ciia nghién ctru PK trén chudt CD-1 duoc dung hop
chit 4 véi lidu 5mg/kg trong tinh mach (IV) hodc 10 mg/kg qua dudng migng (PO).
M0 ta chi tiét sang ché

A. Dinh nghia

Nhu dugce st dung & dy, nhitng dinh nghia dudi ddy s& dugc dp dung trir khi
dugce quy dinh theo cach khac.

“Chit ddng phan" dung dé chi cac hop chat c6 cling s6 lugng va loai nguyén tu,

va do do, c6 cing phan tir lugng, nhung khac vé su bo tri hodc cau hinh cta nguyén
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ttr. “Chét ddng phan lap thé" ding dé chi hop chét c6 su két ndi nguyén tir giéng nhau
nhung su bé tri cia cac nguyén tir cua chiing trong khong gian thi khac nhau. "Chét
ddng phan khong dbi quang" ding dé chi chat ddng phan 1ap thé khong phai 1a chét
ddng phan dbi anh. “Chat ddng phan dbi anh" dung d& chi chit ddng phén lap thé
khong tring 1€n anh qua guong cua no. “Chit ddng phan hinh hoc" dung dé chi chat
ddng phan cis-trans ¢6 cac vi tri ctia cac nhom véi lién két d6i hodc nhan hoic nguyén
tir trung tAm khac nhau.

Chét ddng phan ddi anh duoc dé cap frong ban mo ta ndy c6 thé bao gdm céc
chét ddng phan "tinh khiét v& mat ddng phan dbi anh” chira chi yéu la mot loai chét
ddng phan déi anh, vi dy, bang hodc 16n hon 90%, 92%, 95%, 98%, hodc 99%, hoic
bing 100% mot loai chét ddng phan ddi anh, & mot hodc cac tam bat ddi xtimg cu thé.
Thuét ngft "tim bt dbi xtng" hozc "tdim khong d6i xung" ding dé chi nguyén t
cacbon tir dién chira bén phin tir thay thé khéc nhau.

Thuét ngtr “tinh khiét v& mat ddng phan 14p thé" dugc sit dung trong ban mo ta
nay ding dé chi hop chét hodc ché phdm chira n6 chira mot chét déng phan 1ap thé clia
hop chit nay va gin nhu khong chira céc chat ddng phan 14p thé khac cia hop chét
nay. Vi dy, ché pham tinh khiét v& mit dong phan 1ap thé cia hop chét c6 mot tam
khong d6i xtng s& hau nhu khong chta chit ddng phan dbi anh ddi dién cla hop chat
nay. Ché phim tinh khiét v& mat ddng phan Iap thé ciia hop chét c6 hai tim khong dbi
xtng s& hau nhu khong chira chat ddng phan khong ddi quang, va hau nhu khéng chira
chét déng phan dbi anh dbi dién ciia hop chét nay. Hop chét tinh khiét vé mat dong
phén 1ap thé thuong chira 16n hon khoang 80% khéi lugng ctia mot chét ddng phan lap
thé cta hop chit nay va it hon khoang 20% khdi lwong cua chit dong phan lap thé
khac cta hop chét nay, t5t hon nita 12 16n hon khoang 90% khdi lugng ctia mét chét
ddng phan 1ap thé ctia hop chat nay va it hon khoang 10% khéi lugng cia chat dong
phan 1ap thé khic clia hop chét nay, con tdt hon nita 1a 16n hon khoang 95% khdi
lugng cua mot chét dong phan l4p thé cta hop chét nay va it hon khoang 5% khéi
luong cua chit déng phan 1ap thé khac cua hop chét nay, va nhét t6t hon 13 16n hon
khoang 97% khdi lwgng ctia mot chét ddng phén 1ap thé ctia hop chit nay va it hon
khoang 3% khdi lugng clia chéat déng phan 1ap thé khac cta hop chat nay. Vi du, xem
patent M s6 7,189,715.
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Thuét ngtt “R" va "S” mo ta cac chit ddng phan are descriptors cua céu hinh
hoa 1ap thé tai nguyén ti cacbon dugc thé bat ddi xung. Viéc chi dinh nguyén tir
cacbon dugc thé bat di xtng 1a "R" hoic "S” dugc tién hanh theo nguyén tac uu tién
Cahn-Ingold-Prelog, ma céac chuyén gia trong linh vuc nay da biét, va dugc mo ta
trong nguyén tic [IUPAC (International Union of Pure va Applied Chemistry) dbi véi
Danh phap Hoéa hitu co (Nomenclature of Organic Chemistry). Phén E, Hoéa lap thé.

Thuét ngit “viéc didu tri," "su didu tri," hodc "diéu tri" ung thu ding dé chi viéc
dao chidu (v du, khic phuc sy phong bé biét hoa cua té bao), lam thuyén giam (v du,
lam thuyén giam mot hodc nhiéu triéu chirng, nhu sy mét moéi do thiéu mau, sb luong
mau thép, v.v.), va/hodc lam cham su tién trién cta (vi du, 1am cham su tién trién cua
tinh trang bénh nhu sy bién ddi thanh AML) bénh ung thu nhu dwgc md ta trong ban
mo ta nay.

Thuét ngit “vat chi", duoc st dung trong ban md ta nay, dung dé chi vat chu 1a
dong vat, tdt hon néu vat chu 1a dong vat ¢6 v, va dic biét 1a nguoi.

Thuat ngft "chit mang dugc dung" duge st dung trong ban mo ta nay dung dé
chi chit mang, t4 dugc, hodc chét din thubc khong doc ma khong phé huy hoat tinh
dugc 1y cua hop chét véi cac chat dugc bao ché. Chit mang dugc dung, ta duge hodc
chét din thudc c6 thé duge st dung trong dugc phim theo sang ché bao gém, nhung
khong chi gidi han ¢, cac chit trao d6i ion, nhdm oxit, nhom stearat, lexithin, huyét
thanh protein, nhu albumin huyét thanh ctia ngudi, céc chat dém nhu phosphat, glyxin,
axit sorbic, kali sorbat, hdn hop glyxerit mot phén cua axit béo thuc vat bao hoa, nudc,
mudi hoidc chit dién phan, nhu protamin sulfat, dinatri hydro phosphat, kali hydro
phosphat, natri clorua, mudi kém, silic oxit dang keo, magie trisilicat, polyvinyl
pyrolidon, chat gbc xenluloza, polyetylen glycol, xyclodextrin, natri carboxymetyl-
xenluloza, polyacrylat, sap, polyetylen-polyoxypropylen-polyme khéi, polyetylen
glycol va m& ctru.

Thuat ngit "mudi dugc dung" dung dé chi mubi ma van gitt dugc hoat tinh sinh
hoc mong mudn ctia hop chét gbc va khong c6 tac dung gy doc khong mong mudn.
Vi du vé céc mubi nay la: (a) mudi cong axit dugc tao thanh véi axit vo co, vi dy, axit
clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit nitric va cac dang twong

tu; va mudi dugc tao thanh véi axit hitu co, vi du, axit axetic, axit oxalic, axit tartric,
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axit sucxinic, axit maleic, axit fumaric, axit gluconic, axit xitric, axit malic, axit
ascorbic, axit benzoic, axit tanic, axit palmitic, axit alginic, axit polyglutamic, axit
naphtalensulfonic, axit metansulfonic, axit p-toluensulfonic, axit naphtalendisulfonic,
axit polygalacturonic, va cac axit tuwong tu; va (b) mudi duoc tao thanh tir cic anion
nguyén td nhu clo, brom, va iot. V7 du, xem Haynes et al., "Commentary: Occurrence
of Pharmaceutically Anions and Cations in the Cambridge Structural Database," J.
Pharmaceutical Sciences, vol. 94, no. 10 (2005), and Berge et al., "Pharmaceutical
salts", J. Pharmaceutical Sciences, vol. 66, no. 1 (1977).

B. Hop chat

Trir khi ¢6 quy dinh khac, hop chit dugc mo ta trong ban md ta ndy c6 thé bao
gdm hdn hop céc hop chit dugc mé ta trong ban mo ta nay, va cac dang chét dong
phan déi anh, ddng phan khong dbi quang, va hinh hoc (hodc ddi xtmg) bat ky ciia
cong thic nay; vi du, cAu hinh R va S déi v6i mdi tAm bt di xtng, chit ddng phan
lien két ddi (Z) va (E), va chét ddng phan dbi xtng (Z) va (E). Trix khi ¢6 quy dinh
khac, hop chét dugc md ta trong ban mo ta ndy cling tdn tai voi dang hd bién 1a ciing
nim trong pham vi cla sdng ché. Ngoai ra, trir khi c6 quy dinh khéc, cdc cong thic
cAu tao dugc mo ta trong ban md ta nay con bao gdm hop chit chi khéac do sy c6 mat
cua mot hodc nhiéu nguyén tu dugc lam giau chét déng vi. Vi du, cac hop chét c6
cong thuc cu tao theo sang ché ngoai trir viéc thay thé hydro bang doteri hogc triti,
hodic viéc thay thé cacbon bing cacbon dugc lam gidu *C- hodc 'C 1a ndm trong
pham vi cua sang ché. Cac hop chét nay co thé hitu ich, vi du, 1am mau do hoic dung
cu phan tich trong céc thir nghiém sinh hoc.

Puoc cung cip trong ban md ta nay theo mot s6 phuong 4n 12 hop chét ¢6 cong
thitc 1 ("hop chat 1"), hop chat c6 cong thirc 2 ("hop cht 2"), hop chat c6 cong thire 3
("hop chat 3"), va hop chét c6 cong thirc 4 ("hop chat 4"):
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va mudi duoc dung ctia né.

C. Dugc phdm

Hop chét theo séng ché c6 thé duoc két hop véi chat mang duge dung dé tao ra
duoc phém cua nd. Viéc lua chon chét mang va ché phém cu thé s& phu thudc vao
duong ding cu thé cia duge pham dy dinh.

Dugc phdm theo séng ché ¢ thé duoc bao ché mot cach thich hop dé dung
ngoai duong tiéu hoa, qua dudng miéng, thudc x0ng dang xit, tai chd, trong truc trang,
trong mii, trong ma, trong dm dao hodc vién cdy duéi da, v.v. Thut nglt "ngoai
duong tiéu hoa" dugce st dung trong ban md ta nay bao gdm cac k¥ thuat tiém hodc
truyén dudi da, trong tinh mach, trong bép, ndi khép, ndi hoat dich, trong xuong Gc,
ndi tiy mac, trong gan, trong thuong tdn va trong so. Theo phuong an cu thé, hop chét
ndy dugc dung trong tinh mach, qua duong miéng, dudi da, hodc trong bép. Dang tiém
v tring ctia duge phim theo séng ché c6 thé & dang hdn dich trong nudc hodc dau.
Céc hdn dich nay c6 thé dugc bao ché theo ky thuat da biét trong linh vuc nay bang
cach st dung tac nhan phan tin hodc thAm w6t va tc nhan tao huyén phu thich hop.
Ché phidm tiém vo khudn ciing c6 thé 1a dung dich hodc huyén pht tiém vo khuén
trong chét pha lodng hodc dung mdi khong ddc, st dung duge theo dudng ngoai tiéu
hoa, vi du, dudi dang dung dich trong 1,3-butandiol. Trong s cac chat dan thube va
dung méi chip nhan duge ma c6 thé duoc st dung 13 nuéc, dung dich Ringer va dung
dich natri clorua dang trrong. Ngodi ra, cac dau ¢b dinh v6 khuin thong thudng dugce
stt dung lam dung mai hodc moi truong huyén phi hoa.

Péi véi muc dich nay, dau 6n hoa cb dinh bat ky c6 thé dugce st dung bao gbm
cac mono hodc diglyxerit tbng hop. Axit béo, nhu oleic axit va cac dan xuét glyxerit

ctia n6 12 hiru ich trong viéc bao ché ché pham tiém, nhu cac dau duge dung tu nhién,
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nhu dau oliu hodc dau thau dau, dic biét & dang polyoxyetyl hoa ctia chiing. Cac dung
dich hogc hdn dich trong diu nay c6 thé con chira chit pha loang hodc chat phan tan
trong ruou mach dai, nhu carboxymetyl xenluloza hodc céc tac nhan phan tan tuong tu
thuong dugc st dung trong qué trinh bao ché cac dang lidu dugc dung bao gbm nhil
twong va hdn dich. Céc chit hoat dong bé mit khac thuong duge st dung, nhu
Tweens, Spans va cac tdc nhan nhii héa hodc chét ting cuong do sinh kha dung khéc
thuong duoc st dung trong qua trinh bao ché cac dang lidu duoc dung rén, 16ng, hodc
dang liéu khac, cling c6 thé duoc st dung cho muc dich bao ché.

DPé dung qua duong miéng, hop chét c6 thé duoc cung cdp & dang lidu dung
qua dudng miéng chip nhan dugc, bao gdbm, nhung khong chi giGi han ¢, vién nang,
vién nén, hdn dich nuéc hodc dung dich. Trong truong hop vién nén dung qua dudng
miéng, chit mang thuong dugc st dung bao gdm lactoza va tinh bot ngd. Tac nhan boi
tron, nhu magie stearat, cling co thé duoc thém vao. Dé ding qua dudng miéng & dang
vién nang, chét pha lodng hitu ich bao gdm lactoza va tinh bot ngd sdy kho. Khi can ¢6
hdn dich nudc dé dung qua dudng miéng, hoat chét duge két hop véi chit nhii hoa
va/hoac chét tao huyén phu. Néu mudn, mot sb tac nhan tao ngot, tao mui hodc tao
mau cling ¢6 thé duogc thém vao.

D. Vit chii va phwong phdp su dung

Hop chét theo sang ché c6 thé dugc st dung dé diéu trj cac loai bénh ung thu
khac nhau, bao gdm céc bénh dap Gng v6i tic nhan hudng dich SF3B1. Nhu da luu y
trén day, hoat tinh chéng khéi u cta pladienolit B dugc thong bao 14 ¢ lién quan véi
dich cta né cua phirc SF3b, trc ché viéc tach intron va su thay dbi kiéu biéu hién gen
(Kotake et al., "Splicing factor SF3b as a target of the antitumor natural product
pladienolide," Nature Chemical Biology 2007, 3, 570-575). Cac dot bién trong gen
ctia phan tir cht-ndi nhu protein cua ciu tric siéu phan tir 1 cla yéu t6 tach intron 3B
(SF3B1) da dugc biét 14 ¢6 lién quan trong nhiéu bénh ung thu, nhu céc bénh é4c tinh
v& huyét hoc va khdi u ran. Scott et al., "Acquired mutations that affect pre-mRNA
splicing in hematologic malignancies and solid tumors," JNCI 105, 20, 1540-1549.

Céc bénh 4c tinh v& huyét hoc c6 thé bao gdm céc bénh ung thu cia mau (bénh
bach céu) ho#c cac bénh ung thu hach bach huyét (u lympho 4ac tinh). Bénh bach ciu
c¢6 thé bao gdm bénh bach ciu ting lympho bao cap tinh (ALL), bénh bach cu dong
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tiy cip tinh (AML), bénh bach ciu lympho bao man tinh (CLL), bénh bach cau dong
tuy man tinh (CML), bénh bach ciu tuy don nhan man tinh (CMML), bénh bach cau
don nhan cip tinh (AMoL), v.v. U lympho é4c tinh c6 thé bao gdbm u lympho 4c tinh
Hodgkin va u lympho 4c tinh khong Hodgkin. Cac bénh 4c tinh vé huyét hoc khac ¢6
thé bao gdm hoi chirg loan san tiry (MDS).

Khéi u rén c6 thé bao gdm céc ung thu biéu md nhu ung thu biéu md tuyén, vi
du, ung thu va, ung thu tuyén tuy, ung thu tuyén tién liét, ung thu rudt két hodc truc
trang, ung thu phdi, ung thu da day, ung thu cd, ung thu mang trong tr cung, budng
tring ung thu, ung thu duong mét, u than kinh dém, u hic té, V.V.

Hop chit theo sang ché ciing c6 thé duoc st dung dé diéu tri cac bénh ung thu
ma c6 thé dap ing véi tdc nhan hudng vao gen hodc protein ciia phén tir cat-nbi khong
phai SF3B1. Céc vi du sau minh hoa mot s6 bénh ung thu khac ma c6 thé dap tng véi
tdc nhan hudng vao phan tir c&t-ndi, va khong nhim gidi han pham vi cla séng ché
theo cach bt ky. Do d6, hop chét theo séng ché c6 thé dugc dung cho vét chu dé didu
tri cac loai bénh ung thu hoic tinh trang bénh nay, nhu bénh nhan hodc vét chu méc:

a) Hoi ching loan san tiy (myelodysplastic syndrome-MDS): Vi du, xem

"SF3B1 mutations in myelodysplastic syndromes: clinical associations and prognostic
implications," Damm F. et al. Leukemia, 2011, 1-4; "Frequent pathway mutations in
splicing machinery in myelodysplasia," Yoshida K. et al, Nature, 2011, 478, 64-69;
"Clinical significance of SF3B1 mutations in myelodysplastic syndromes and
myelodysplastic/myeloproliferative neoplasms," Malcovati L. et al., Blood, 2011, 118,
24, 6239-6246; "Mutations in the spliceosomes machinery, a novel and ubiquitous
pathway in leukemogensis," Makishima et al, Blood, 2012, 119, 3203-3210; "Somatic
SF3B1 mutation in myelodysplasia with ring sideroblasts," Pappaemannuil, E. et al,
New England J. Med. 2011, DOI 10.1056/NEJMoal103283.

b) Bénh bach cdu lympho bao man tinh (chronic lymphocytic leukemia-CLL):

Vi du, xem "Defects in the splicecosomal machinery: a new pathway of
leukaemogensis,” Maciejewski, J.P., Padgett, R.A., Br. J. Haematology, 2012, 1-9;
"Mutations in the SF3B1 splicing factor in chronic lymphocytic leukemia:
associations with progression and fludarabine-refractoriness," Rossi et al, Blood,

2011, 118, 6904-6908; "Exome sequencing identifies recurrent mutations of the
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splicing factor SF3B1 gene in chronic lymphocytic leukemia," Quesada et al, Nature
Genetics, 2011, 44, 47-52.
¢) Bénh bach clu tiy don nhin man tinh (Chronic myelomonocytic leukemia-

CMML): Vi du, xem Yoshida et al, Nature 2011; "Spliceosomal gene mutations are

frequent events in the diverse mutational spectrum of chronic myelomonocytic
leukemia but largely absent in juvenile myelomonocytic leukemia," Kar S.A. et al,
Haematologia, 2012, DOI: 10,3324/haematol,2012,064048; DeBoever et al.,
"Transcriptome sequencing reveals potential mechanism of cryptic 3' splice site
selection in SF3B1-mutated cancers," PLOS Computational Biology, 2013, DOL:
10,1371/journal.pcbi,1004105.

d) Bénh bach ciu tuy cip tinh (acute myeloid leukemia -AML): Vi du, xem
Malcovati et al., Blood 2011; Yoshida et al, Nature 2011.

e) Ung thu vi: Vi du, xem "Whole genome analysis informs breast cancer
response to aromatase inhibition," Ellis et al., Nature, 2012, 486, 353-360; DeBoever
et al., "Transcriptome sequencing reveals potential mechanism of cryptic 3' splice site
selection in SF3B1-mutated cancers," PLOS Computational Biology, 2013, DOI:
10,1371/journal.pcbi,1004105; Maguire et al., "SF3B1 mutations constitute a novel
therapeutic target in breast cancer," J Pathol 2015, 235, 571-580.

) U hic mac: Vi du, xem "SF3B1 mutations are associated with alternative
splicing in uveal melanoma," Furney et al., Cancer Disc. 2013, 10, 1122-1129;
DeBoever et al., "Transcriptome sequencing reveals potential mechanism of cryptic 3'
splice site selection in SF3B1-mutated cancer," PLOS Computational Biology, 2013,
DOI: 10,1371/journal.pcbi, 1004105.

) Ung thu mang trong t& cung: Vi du, xem Tefferi et al., "Myelodysplastic
syndromes." N Engl J Med. 2009; 361:1872-85.

h) Ung thu da day: V7 dy, xem Int J Cancer. 2013 Jul;133(1):260-5, "Mutational

analysis of splicing machinery genes SF3B1, U2AF1 va SRSF2 in myelodysplasia and
other common tumors." Je et al.

i) Ung thu budng trimg: Vi du, xem Int J Cancer. 2013 Jul;133(1):260-5,

"Mutational analysis of splicing machinery genes SF3B1, U2AF1 va SRSF2 in

myelodysplasia and other common tumors." Je et al.
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j) Ung thu dudng mat nhu ung thu té bao dng mat va ung thu tuy: V7 dy, xem

Biankin et al., "Pancreatic cancer genomes reveal aberrations in axon guidance
pathway genes," Nature 2012, 491, 399-405.

k) Ung thu phdi: Vi du, xem "Exome sequencing identifies recurrent mutations
of the splicing factor SF3B1 gene in chronic lymphocytic leukemia," Quesada et al.,
Nature Genetics 44, 47-52 (2012); Scott et al., "Acquired mutations that affect pre-
mRNA splicing in hematologic malignancies and solid tumors," JNCI 105, 20, 1540-
1549.

Ngoai ra, Danh muc cic dot bién soma trong ung thu (COSMIC) (Wellcome
Trust Sanger Institute, Genome Research Limited, England) thong béo da phat hi¢n
duoc dot bién SF3B1 trong céc loai mau ung thw khac nhau.

Hop chét theo sang ché ¢6 thé duoc dung cho vat chi véi lugng hitu higu didu
tri hodic lugng hitu hiéu tri liéu. Luong hop chét theo sang ché c6 thé dugc két hop voi
chit mang dé tao ra duoc phim ¢ dang lidu don s& thay ddi ty thudc vao vat chu duge
diéu tri va dudong dung cu thé. Tt hon, néu duge phém duogc bao ché sao cho lidu
lugng hoat chét c6 thé dugc dung cho vat chi nhéan duge phim nay nam trong khoang
tir 0,01 - 100mg/kg thé trong/ngdy. Theo phuong 4n nhét dinh, duoc phdm theo sang
ché tao ra liéu lwong nam trong khoang tir 0,01mg dén 50mg. Theo phuong 4n khéc,
tao ra lidu lwong ndm trong khoang tr 0,1mg dén 25mg hoic niam trong khoang tur
5mg dén 40mg.

CAn phai hiéu ring lidu lugng va phéc dd diéu tri cu thé cho bénh nhan cu thé
bét ky s& phu thudc vao nhidu yéu t6, bao gdbm hoat tinh ctia hop chét cu thé duoc st
dung, tudi, thé trong, tinh trang sttc khde chung, gidi tinh, ché d6 an udng, thoi gian
diing, tbc do thanh thai, phéi hop thube, quyét dinh cla bac si diéu tri, va muc do
nghiém trong cta bénh cu thé duoc didu tri. Luong hoat chét theo sang ché trong dugc
pham con phu thude vao hop chit/mudi cu thé trong duge phim nay.

Theo mdt s6 phuong 4n, bénh ung thu dugc thir nghiém va/hodc duong tinh véi
mot hoac nhiéu dot bién & gen hodc protein cua phﬁn ttr cat-ndi, trong d6 su c6 mit
clia (cac) ot bién ("duong tinh") ¢ thé cho biét bénh ung thw cia vat chii ¢6 dép ung

v&i phuong phap didu tri bao gdbm budce cho dung hop chit huéng vao protein va/hodc
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phén tir cit-nbi nay. Vi du vé gen cta phén tr cat-ndi nay bao gom, nhung khong chi

giGi han &, cac gen dugc néu trong Bang 1.

Béang 1: Gen ctia phan tir cat-ndi va cac bénh c6 nguy co mac phai

Gen cua phan tir cdt-noi

Bénh

Cau trac siéu phén t 1 cua yéu to tach

intron 3B (SF3B1)

Xem danh sach néu trén

Yéu t6 bd tro 1 ARN nhén nhé U2

MDS, AML, CMML, LUAD, UCEC

(U2AF1)

CMML, MDS, PMF, AML

Yéu t6 tach intron 2 giau serin/arginin

(SRSF2)

MDS

Ngoén tay kém (typ CCCH), kiéu gin
ARN va giau serin/arginin 2 (ZRSR2)

Viém vOng mac sac to

Yéu td tach intron 8-xtr Iy-ARN tién U tiy

thong tin (PRPES)

Yéu t6 bd tro 2 ARN nhan nhé U2 MDS, PRAD, COAD
(U2AF2)

Yéu t6 tach 1 (SF1)

U tiy, OV, COAD

Céu trac siéu phan tir 1 cia yéu td tich | MDS
intron 3A (SF3A1)

Yéu t6 40 ddng déng B xir Iy ARN tién | LUAD
thong tin PRP40 (PRPF40B)

Protein kiéu gin ARN 10 (RBM10) COAD
Protein gin két Poly(rC) 1 (PCBP1) SKCM
Yéu t4 tach intron 1 ARN tién thong tin | LUSC
xofn ¢ (CRNKL1)

DEAH (Asp-Glu-Ala-His) hop helicaza | STAD
9 (DHX9)

Peptidyl-prolyl cis-trans gidng isomeraza | SKCM
2 (PPIL2)

Protein kiéu gan ARN 22 (RBM22) LUAD
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Ribonucleoprotein Sm D3 nhan nho GBM, LGG
(SNRPD3)

ARN helicaza DDXS5 phu thuoc ATP LUAD

phat hién dugc (DDXS)

ARN helicaza DHX15 phu thuéc ATP DLBCL
yéu 6 tach intron ARN tién thong tin
(DHX15)

Protein 1 gén két polyadenylat U tay
(PABPC1)

Céc chit viét tit:

MDS = Hdi ching loan san tuy

AML = Bénh bach cu cép dong tiy ciia ngudi
CMML = Bénh bach cu tiry don nhan man tinh
LUAD = Ung thu biéu md tuyén phdi

UCEC = Ung thu ndi mac tir cung thén tr cung
PMF = Xo khéi tién trién

PRAD = Ung thu biéu md tuyén tién liét
COAD = Ung thu biéu mé tuyén rudt két

OV = Ung thu nang tuyén thanh dich budng trimg
SKCM = U héc t6 da

LUSC = Ung thu biéu mo té bao vay phdi
STAD = Ung thu biéu m6 tuyén da day

GBM = U nguyén bao than kinh dém da hinh
LGG = U than kinh dém ndo dudi

DLBCL = U lympho té bao B 16n lan toa

Theo mét sé phuong 4n, bénh ung thu cia vét cha co thé dap tmg véi phuong

phap diéu tri bao gbm buéc dung hop chét huéng vao protein va/hodc phan ti cat-nbi
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ndy, thAm chi khi khong c6 mit cac dot bién nay & gen hodc protein cua phan tir cét-
nbi.

Viéc sang loc hodc thr nghiém cac dot bién c6 thé duge tién hanh bing cac
cach da biét, vi du, xac dinh kiéu gen, kiéu hinh, v.v., bﬁng cach thir nghiém khuéch
dai axit nucleic, dién di, vi dan, thAm, chtrc nang, thir nghiém mién dich, v.v. Phuong
phép sang loc bao g@)m, vi du, I?iy mau sinh hoc tir vat chu chira té bao/md ung thu
nay.

Dé ¢6 thé hibu rd sang ché hon, cc vi du sau duge dua ra. Can phai hiéu rang
c4c vi du ndy chi nhim muc dich minh hoa va khong nhim gi6i han sang ché theo
cach bat ky.

‘Viduthutlﬁénséngché
Didu ché hop chét 1,2, 3 va 4

Tbng quan

Tién hanh viéc dun nong bang 10 vi séng bang cach str dung 10 vi séng Biotage
Emrys Liberator hodc 10 vi séng Initiator. Séc ky cot duogc tién hanh bang cach st
dung thiét bi Isco Rf200d. Viéc loai b dung mdi dugc tién hanh bang céch sir dung
thiét bi lam bay hoi kiéu quay Biichi hodc thiét bi lam bay hoi ly tdm Genevac.
LC/MS didu ché duoc tién hanh bing cach sir dung thiét bi tinh ché ty dong Waters va
cot 19 x 100mm XTerra 5 micron MS C18 trong didu kién pha dong axit. Phd NMR
dugc ghi bang cach sir dung quang phé ké Varian 400MHz.

Khi thuat ngt "tro hoa" dugc st dung dé mé ta 1o phan tmg (Vi du, binh phan
ung, binh thot cb, 10 phan ting thly tinh, va cac dang twong tw) c6 nghia la khong khi
trong 10 phan ing nay da duogc thay bang khi tro, khd hodc gin nhu khong am (nhu
nito, argon, va cac khi tuong tu).

Céc phuong phéap chung va céc thir nghiém dé diéu ché hop chét theo séng ché
dugc néu dudi day.

Céc chit viét tit dudi day dugc sit dung trong ban mo ta nay:

MeOH: Metanol

DMEF: Dimetylformamit

KHMDS: Kali bis(trimetylsilyl)amit

LCMS: Séc ky 1ong — phd khéi
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TBSCI: Tert-Butyldimetylsilyl clorua

THF: Tetrahydrofuran

TLC: Sic ky 16p méng

Céac nguyén liéu: Céac hop chit sau 13 c6 ban trén thi truong va/hodc co thé
duoc didu ché theo nhiéu cach ma chuyén gia trong linh vuc téng hop hitu co da biét.
Dic biét hon, céac hop chit duoc boc 16 ¢o thé duoc diéu ché béng cach st dung cac
phan tng va k¥ thuat duoc mo ta trong ban mo ta nay. Trong phan mb ti cic phuong
phap tong hop duge mo ta dudi day, can phai hiéu rang tit ca cac diéu kién phan tng
duoc dé xuit, bao gém viéc lua chon dung mdi, mdi trudng phan tng, nhiét do phan
ng, thoi gian thtr nghiém, va quy trinh xtt ly, c6 thé duoc chon 12 didu kién chuin cho
phan tng d6, trix khi ¢6 quy dinh khéc. Chuyén gia trong linh vuc tdng hop hitu co s&
hiéu dugc rang nhém chtrc 6 mat trén céc phan khac nhau ctia phan ti s& twong thich
v6i cac chit phan Gmg va cdc phan ting dugc d& xuét. cac phan tir thay thé khong
teong thich vé1 cac diéu kién phan tng 1a hién nhién véi cac chuyén gia trong linh vuc
nay, va do d6, phuong phéap khac s& duoc chi ra. Cc nguyén liéu ban d4u cho céc vi
du 12 ¢6 bén trén thi truong hodc dé dang didu ché dugc bing phuong phép chuén tir

cac chat da biét.

Thong tin LCMS

Pha dong: A (0,1% axit formic trong H20) va B (0,1% axit formic trong axetonitril).
Gradien: B 5% > 95% trong 1,8 phut.

Cot: Acquity BEH C18 ¢6t (1,7 um, 2,1 x S0mm).

Patent Mg s 7,884,128 va 7,816,401, both ¢6 d& muc: Process for Total Quy
trinh téng hop Pladienolit B va Pladienolit D, mo ta phuong phap da biét trong linh
vuc nay for tong hop of Pladienolit B and D. Quy trinh tdng hop Pladienolit B and D
cling c6 thé be performed stt dung phuong phép da biét trong linh vuc nay va dugc md
ta trong Kanada et al, "Total Synthesis of the Potent Antitumor Macrolides
Pladienolide B and D," Angew. Chem. Int. Ed. 46:4350-4355 (2007). Kanada et al. va
Cong bé don PCT s6 WO 2003/099813, ¢6 d& muc: Hoat chat sinh 1y dung méi, md ta
phuong phap da biét trong linh vuc nay dé tong hop E7107 (hop chét 45 cia WO '813)
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tir Pladienolit D (11107D ctia WO '813). Patent My tuong tGng la 7,550,503 cip cho
Kotake et al.

Quy trinh vi du tdng hop cic hop chét

Téng hop Hop chét 1

MM\\\‘ 0 OH \w\/ﬁ\w 0 0
: OH : OH ]

Q 0
o iy Veo 0
ﬁN o) N S7 N
N O N _N,
v A ' N ® N
SI/ | Buéce 3 Q/ | OH =N
oo 0 —
< O OH ‘ 0] @
/S||j< H /Sll Budc 4
c D
i 1
N_J A _OH NS A oH
" \
= O/ | o Buéc 5 = Q/ 0
| - < .
N X v (o) (o) N X (o) OH
|
Si
£ 7 Hop chét 1
So dd1

Bude 1: Téng hop (28,3 S,6S,7R,10R,E)-10-((fert-butyldimetylsilyl)oxy)-
((R,2E,4E)-7-((2R,3R)-3-((2S,3 S)-3-((tert-butyldimetylsilyl)oxy)pentan-2-yl)-6-
hydroxy-6-metylhepta-2,4-dien-2-yl)-7-hydroxy-3,7-dimetyl- 12-oxooxaxyclododec-4-
en-6-yl 4-xycloheptylpiperazin-1-carboxylat. B& sung dung dich chira E7107 (A, 3,7g,
5,1mmol, 1,0 dwong lwgng) trong moi trudong nito trong DMF (100ml, 0,05M) ¢ 0°C
duoc xtr 1y bang imidazol (2,5g, 36,lmmol, 7,0 duong lugng) va TBSCI (3.9g,
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25,7mmol, 5,0 dwong lugng) vao. Hdn hop phan tmg nay dugc dé cho 4m dén nhiét
d6 trong phong va khudy trong 20 gid hoic cho dén khi phan tng nay dugc xac dinh
1a két thuc bang LCMS hodc TLC. Phan tng nay dugc pha lodng véi etyl axetat va 16p
hitu co duogc ria bﬁng nuéc mudi, 1am khd trén natri sulfat, loc, va c6 trong chan
khong. Dau thu dugc duoc tinh ché bang sic ky cdt silicagel (hexan/etyl axetat lam
chét rira giai) dé thu duoc san phdm mong muén (B, 4,7g, 5,0mmol, 96%).

Bugc 2: Téng hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-2-
((6R,E)-7-((2R,3R)-3-((2S,3S)-3-((tert-butyldimetylsilyl)oxy)pentan-2-yl)oxiran-2-
yl)-4,5,6-trihydroxy-6-metylhept-2-en-2-yl)-7-hydroxy-3,7-dimetyl-12-
oxooxaxyclododec-4-en-6-yl 4-xycloheptylpiperazin-1-carboxylat. B6 sung osmi
tetroxit (12,4ml, 1,0mmol, 0,2 dwong lugng, dung dich 2,5%), tiép theo la, N-
metylmorpholin N-oxit (1,16g, 9,9mmol, 2,0 duong lwong) vao dung dich chua olefin
B (4,7g, 5,0mmol, 1,0 duong luong) trong THF:H>O (10:1, 133ml:13ml, 0,03M) trong
mdi trudong nito & 0°C. Hon hop phan Gng nay dugc dé cho 4m dén nhiét do trong
phong va khudy trong 13 gi® hodc cho dén khi phan tng nay duoc x4c dinh 1a két thiic
bang LCMS hoic TLC. Phan tng nay dugc dép t4t bang natri sulfit, pha lodng vdi etyl
axetat, va 16p hitu co duoc rira bang nudc, 1am kho trén magie sulfat, loc, va co trong
chan khong. Diu thu dugc dugc tinh ché bing sic ky cot silicagel
(diclometan/metanol lam chit rira giai) dé thu duoc san phim mong mudn (C, 4,8g,
4,9mmol, 99%).

Bugée 3: Téng hop (2S,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy-7-
hydroxy-3,7-dimetyl- 12-0x0-2-((E)-4-oxobut-2-en-2-yl)oxaxyclododec-4-en-6-yl ~ 4-
xycloheptylpiperazin-1-carboxylat. B sung chi tetraaxetat (4,0g, 9,0mmol, 2,0 duong
luong) vao dung dich chta diol C (4,4g, 4,5mmol, 1,0 duong lugng) trong benzen
(100ml, 0,05M) trong moéi truong nito & nhi¢t do trong phong. Hon hop phan ung nay
dugc khudy trong 30 phut, hodc cho dén khi phan tmg nay dugc xac dinh 1a két thuc
bing LCMS hodc TLC. Phan tmg nay dugc déap t4t bang natri sulfit va pha lodng véi
diclometan. Lép hitu co duge rua bﬁng nuéc, 1am kho trén natri sulfat, loc, va cd trong
chan khong. San phim mong mudn (D, 1,5g, 2,3mmol, 52%) la chat thé dugc cai

thién.
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Buéc 4: Téng hop (2S,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy-7-
hydroxy-3,7-dimetyl-12-ox0-2-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)oxaxy-
clododec-4-en-6-yl 4-xycloheptylpiperazin-1-carboxylat.

Luu y: Viéc tong hop (S)-2-(1-((1-phenyl-1H-tetrazol-5-yl)sulfonyl)propan-2-
yD)pyridin duge md ta dudi day va dugc minh hoa trén So do V.

B6 sung KHMDS (8,53 ml, 4,265mmol, 2,1 duong lugng) nho giot vao (S)-2-
(1-((1-phenyl-1H-tetrazol-5-yl)sulfonyl)propan-2-yl)pyridin (1,67g, 5,08mmol, 2.5
duwong lugng) trong THF kho (30,0ml, 0,05M) trong mdi truong nito' ¢ -78°C va Hon
hop phan ung nay dugc khudy trong 10 phut. Tiép theo, bd sung nho giot aldehyt D
(2S,3S,68,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-hydroxy-3 ,7-dimétyl- 12-oxo0-
2-((E)-4-oxobut-2-en-2-yl)oxaxyclo-dodec-4-en-6-yl 4-xycloheptylpiperazin-1-
carboxylat (1,318g, 2,031mmol, 1,0 duong luong) trong THF (10ml) vao. Hon hop
phan ng nay duoc khudy ¢ -78°C trong mdt gio va tiép theo, dé cho 4m dén nhiét do
trong phong qua dém. Phan Gng nay duoc dép tit bang nuéc va pha lodng véi etyl
axetat. Lop hitu co dugc rira bﬁng nuée va nude mudi, 1am kho trén magie sulfat, loc,
va ¢O trong chan khong. Dau thu dugc duoc tinh ché bang sic ky cot silicagel
(hexan/etyl axetat lam chét rira giai) dé thu duoc san phim mong mubn (E, 1,20g,
2,03mmol, 79%).

Budc 5: Tong hop (28,38,6S,7R,10R,E)-7,10-dihydroxy-3,7-dimetyl-12-0x0-2-
((R,2E 4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)oxaxyclododec-4-en-6-yl 4-
xycloheptylpiperazin-1-carboxylat (hgp chat 1). Dung dich chua silyl ete E (1,80g,
2,39mmol, 1,0 duong luong) trong MeOH (10,0ml, 0,24M) trong moi trudng nito &
nhiét do trong phong duoc xt ly bang pTsOH (1,14g, 5,98mmol, 2,5 duong lugng).
Hon hop phéan Gng nay dugc khudy trong 2 gi®, hodc cho dén khi phan tng nay dugc
xéc dinh 1a két thic bang LCMS hoic TLC. Tiép theo, pha loding hdn hgp phan ung
nay vai etyl axetat va rira bing nudc mudi, lam khd trén magie sulfat, loc, va cd trong
chan khong. Dau thu dugc duge tinh ché bing TLC diéu ché (diclometan/metanol 1am
chét rira giai) dé thu duoc san phim mong muén (hop chét 1, 1,19g, 1,83mmol, 76%).
IH NMR (400 MHz, CLOROFORM-d) &: 0,88 (d, /=6,65 Hz, 6 H) 1,23 (s, 3 H) 1,34
- 1,78 (m, 12 H) 1,44 (d, J=7,03 Hz, 3 H) 1,73 (s, 3 H) 2,28 - 2,39 (m, 1 H) 2,45 - 2,66
(m, 8 H) 3,48 (br. s., 5 H) 3,72 (m, 2 H) 5,01 (d, J=9,54 Hz, 1 H) 5,14 (d, /=10,67 Hz,
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1 H) 5,55 - 5,72 (m, 2 H) 6,00 (dd, J=15,00, 7,47 Hz, 1 H) 6,11 (d, J/=11,29 Hz, 1 H)
6.28 - 6,35 (m, 1 H) 7,12 (ddd, J=7,47, 4,89, 1,07 Hz, 1 H) 7,16 (d, /~7,78 Hz, 1 H)
7,61 (t, J=7,65 Hz, 1 H) 8,55 (d, /=4,91 Hz, 1 H). MS (ES+) = 638,4 [M+H]".

Tong hop Hop chét 2
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Buéec 1: Téng hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-2-

((R,2E,4E)-7-((2R,3R)-3-((28,3S)-3 -((tert-butyldimetylsilyl)oxy)pentan-2-yl)oxiran-
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2-yl)-6-hydroxy-6-metylhepta-2,4-dien-2-yl)-7-hydroxy-3,7-dimetyl-12-oxooxaxyclo-
dodec-4-en-6-yl axetat. Dung dich chira pladienolit D (F, 5,3g, 9,7mmol, 1,0 duong
lwong) trong mdi trudng nito trong DMF (80ml, 0,IM) & 0°C duge xu ly bang
imidazol (4,6g, 67,8mmol, 7,0 duong lugng) va TBSCI (7,3g, 48,4mmol, 5,0 duong
luong). Hon hop phan Gng nay dugc dé cho 4m dén nhiét do trong phong va khudy
trong 20 gio, hodc cho dén khi phan tng nay duoc xac dinh 1a két thic bing LCMS
hodc TLC. Phan ing nay duogc chiét bang etyl axetat va 16p hitu co dugc rira bang
nuée mubi, 1lam kho trén natri sulfat, loc, va cd trong chén khoéng. Dau thu duge duge
tinh ché bang sic ky cot silicagel (hexan/etyl axetat lam chit rira giai) dé thu duoc san
.ph&nnmngnm&1“i7§gﬁ%&nmoL9@%)

Buéc 2: Téng hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-2-
((6R,E)-7-((2R,38)-3-((tert-butyldimetylsilyl)oxy)pentan-2-yl)oxiran-2-yl)-4,5,6-
trihydrox-6-metylhept-2-en-2-yl)-7-hydroxy-3,7-dimetyl-12-oxooxaxyclododec-4-en-
6-yl axetat. B6 sung osmi tetroxit (24,4ml, 1,9mmol, 0,2 duong lugong, dung dich
2,5% trong tert-butanol), tiép theo 13, N-metylmorpholin N-oxit (2,3g, 19,5mmol, 2,0
dwong luong) vao dung dich chua olefin G (7,6g, 9,7mmol, 1,0 duong lugng) trong
THF:H>0 d& duoc loai khi (210ml:21ml, 0,01M) trong moi truong nito & 0°C. Hbén
hgp phan ung nay dugc dé cho 4m dén nhiét do trong phong va khudy trong 13 gio,
hoic cho dén khi phan tmg nay dugc x4c dinh 1a két thiic bing LCMS hoac TLC. Phan
ung nay duoc dép tit bang natri sulfit, pha lodng v&i etyl axetat, va 16p hitu co dugce
rira bang nudc, lam kho trén magie sulfat, loc, va cd trong chan khong. DAu thu dugc
duoc tinh ché bing sic ky cot silicagel (diclometan/metanol lam chét rira giai) dé thu
duge san phidm mong muén (H, 6,8g, 8,3mmol, 86%).

Buéc 3: Téng hop (2S,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-
hydroxy-3,7-dimetyl- 12-0x0-2-((E)-4-oxobut-2-en-2-yl)oxaxyclododec-4-en-6-yl
axetat. B sung chi tetraaxetat (8,6g, 19,4mmol, 2,0 duong lugng) vao dung dich chira
diol H (7,9g, 9,7mmol, 1,0 duong lugng) trong benzen (350ml, 0,03M) trong moi
trudng nito ¢ nhiét do trong phong. Hon hop phan tng nay dugc khudy trong 30 phut,
hoiic cho dén khi phan Gng nay dugc xéc dinh 13 két thic bang LCMS hoac TLC. Hon
hop phan tng nay dugc cd va tinh ché bang sic ky cot silicagel (hexan/etyl axetat lam

chét rtra giai) dé thu dwgc san phAm mong mudn (1, 2,5g, 5,26mmol, 54%).
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Budge 4: Toéng hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-3,7-dimetyl-12-ox0-2-((E)-4-oxobut-2-en-2-yl)oxaxyclododec-4-en-6-yl
axetat. B& sung etoxyeten (11,1ml, 40,0 duong lugng) va pyridini p-toluensulfonat
(0,07g, 0,3mmol, 0,1 duong lugng) & nhiét do trong phong vao dung dich chira
aldehyt I (1,4g, 2,9mmol, 1,0 dwong luong) trong THF (9,5ml, 0,5M). Hon hop phan
ung nay dugc khudy trong 24 gid, hodc cho dén khi phan g nay dugc xac dinh 1a két
thic bang LCMS hodc TLC. Phan Gmg nay duoc déap t4t bang natri bicacbonat va pha
lodng véi etyl axetat. Lop etyl axetat dugc rira bang nudc, nudc mubi, 1am khd trén
magie sulfat, loc, va cd trong chin khong. Diu thu duge duge tinh ché bang sdc ky cot
silicagel (hexan/etyl axetat lam chét rira giai) dé thu duge san phim mong mubn (J,
1,2g, 2,2mmol, 75%).

Buée 5: Tong hop (28,38,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-3,7-dimetyl- 12-0x0-2-((R,2E 4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)-
oxaxyclododec-4-en-6-yl) axetat. B6 sung KHMDS (4,2ml, 2,1lmmol, 1,5 duong
luong) nhod giot vao dung dich chtra (S)-2-(1-((1-phenyl-1H-tetrazol-5-yl)sulfonyl)-
propan-2-yl)pyridin (695,0mg, 2,1 mmol, 1,5 duong lugng) trong THF (20ml, 0,06M)
trong mdi truong nito & -78°C va hdn hop phén g nay dugc khudy trong 20 phit.
Tiép theo, bd sung nhé giot aldehyt J (780,0mg, 1,4mmol, 1,0 duong lugng) trong
THF (1,0ml) vao. Hon hop phén Gng nay duoc khudy & -78°C trong 90 phut va tiép
theo, dé cho 4m dén -20°C trong 1 gid. Phan ing nay dugc déap tt bang amoni clorua,
pha lodng véi etyl axetat, va lam Am dén nhiét do trong phong. Lép hitu co duoc rira
bing nuéc, nude mudi, 1am kho trén magie sulfat, loc, va c6 trong chan khong. Déu
thu dwoc duge tinh ché bing sic ky cot silicagel (hexan/etyl axetat lam chét ria giai)
dé thu dugc san phdm Julia mong muén (K, 490mg, 0,7mmol, 53%).

Buéc 6: Téng hop (4R,7R,8S,118S,E)-4-((tert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-8-hydroxy-7,11-dimetyl- 12-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-
yl)oxaxyclododec-9-en-2-on. B sung kali cacbonat (155mg, 0,4mmol, 1,5 duong
luong) vao dung dich chia axetat K (490mg, 0,7mmol, 1,0 duong lugng) trong
metanol (15ml, 0,05M) & nhiét d§ trong phong. Phan tmg nay duoc tién hanh trong 24
gi, hodic cho dén khi phén (g nay duge xéc dinh la két thic bang LCMS hogc TLC.

Phan ng nay dugc dap tit bang nudc, pha lodng vdi etyl axetat, rira bang nudc mudi,
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lam kho trén magie sulfat, loc, va co trong chan khong. Chét rén dang bot thu dugc (L,
459mg, 0,7mmol, 100%) duogc st dung cho budc tiép theo ma khong can tinh ché
thém.

Buéc 7: Tong hop (285,38,6S,7R,10R,E)-10-((fert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-3,7-dimetyl-12-ox0-2-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-
yl)oxaxyclododec-4-en-6-yl 4-metylpiperazin-1-carboxylat. B6 sung N,N-dimetyl-
aminopyridin (27,3mg, 0,2mmol, 0,3 duong luong) va trietylamin (1,0ml, 7,4mmol,
10,0 duong luong), tiép theo 13, 4-nitrophenyl cloformat (451mg, 02,2mmol, 3,0
duong lugng) vao dung dich chra rugu L (459mg, 0,7mmol, 1,0 duong lugng) trong
diclometan (0,5ml, 0,1M) & nhiét d§ trong phong. Hon hop phan g nay duogc khudy
& nhiét do trong phong trong ba gio. Tiép theo, bd sung N-metyl-piperazin (299mg,
2,98mmol, 4,0 duong luong) vao & nhiét do trong phong. Sau khi khudy trong mot
gi®, phan ung dugc dap tit bang nudc va pha loang voi diclometan. L6p hitu co duoc
rira bang dung dich natri hydroxit 1N, va 1ép hitu co duoc co. Déu thu duoc duoc tinh
ché bang sic ky cot silicagel (hexan/etyl axetat lam chét rira giai) dé thu duogc sén
pham mong mudn (M, 553mg, 0,75mmol, 100%).

Buéc 8: Tong hop (28,3S,6S,7R,10R,E)-7,10-dihydroxy-3,7-dimetyl-12-oxo0-2-
((R,2E 4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)oxaxyclododec-4-en-6-yl 4-
metylpiperazin-1-carboxylat (hop chit 2). Bd sung axit p-metoxytoluensulfonic
(425mg, 2,2mmol, 3,0 dwong luong) vao dung dich chira silyl ete (M, 553mg,
0,74mmol, 1,0 dwong lugng) trong metanol (20ml, 0,04M) & nhiét d trong phong.
Hon hop phéan tng nay dugc khudy trong 3 gid, hodc cho dén khi phan tng nay dugc
xéc dinh 1a két thic bing LCMS hodc TLC. Phan tng nay dugc dap tat bang natri
bicacbonat va pha lodng véi etyl axetat. Lép hitu co dugc rua bang nuéc, nudc mudi,
lam khé trén magie sulfat, loc, va cd trong chin khong. DAu thu dugc dugc tinh ché
bang sic ky cot silicagel (hexan/etyl axetat lam chét rira giai) dé thu dugc san phim
mong mudn (hop chit 2, 184mg, 0,33mmol, 44%). 'H NMR (400 MHz,
CLOROFORM-d) &: 0,82-1,00 (m, 3H) 1,22-1,48 (m, 8H) 1,50-1,63 (m, 1H) 1,66-
1,83 (m, 4H) 1,97 (s, 1H) 2,07 (s, 1H) 2,33 (s, 3H) 2,40 (br. s., 3H) 2,45-2,68 (m, 3H)
3,44-3,61 (m, 5H) 3,74 (dd, J=14,2, 7,2 Hz, 2H) 5,04 (d, /=9,3 Hz, 1H) 5,17 (d,
J=10,5 Hz, 1H) 5,57-5,76 (m, 2H) 6,02 (dd, J/~15,1, 7,5 Hz, 1H) 6,13 (d, /~10,8 Hz,
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1H) 6,34 (ddd, J=15,1, 10,7, 1,0 Hz, 1H) 7,14 (1, J=6,2 Hz, 1H) 7,18 (d, J=7,4 Hz, 1H)
7,63 (t, J=7,3 Hz, 1H) 8,57 (d, J=5,1 Hz, 1H). MS (ES+) = 556,4 [M+H].

Téng hop Hop chét 3
Céc budc 1 — 6 duge tién hanh nhu trén trong quy trinh tdng hop Hop chét 2,

dé tao ra ruou L.
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Bugce 7: Tong hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-3,7-dimetyl-12-0x0-2-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-
yl)oxaxyclododec-4-en-6-yl 4-(azepan-1-yl)piperidin-1-carboxylat. B6 sung N,N-
dimetylaminopyridin (71,4mg, 0,58mmol, 1,2 duong luong) va trietylamin (0,27ml,
1,95mmol, 4,0 duong luong), tiép theo 13, 4-nitrophenyl cloformat (196mg,
0,97mmol, 2,0 duong luong) vao dung dich chira rugu L (300mg, 0,49mmol, 1,0
duong lugng) trong diclometan (3,0ml, 0,15M) & nhié¢t do trong phong. Hon hop phan
ung nay dugc khudy & nhiét dd trong phong trong ba gio. Tiép theo, bd sung 1-
(piperidin-4-yl)azepan (265mg, 1,46mmol, 3,0 duong lugng) vao & nhiét do trong
phong. Sau khi khudy trong mdt gio, phan ung duoc dép tit bang nudc va pha loang
vé6i diclometan. Lép hitu co duoc rira bang dung dich natri hydroxit 1N, va 16p hitu co
duge ¢d. Dau thu duge dugc tinh ché bang sic ky cot silicagel (hexan/etyl axetat lam

chét ria giai) dé thu dugc san phdm mong mudn (N, 400mg, 0,48mmol, 100%).
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Buge 8: Téng hop (25,3S,6S,7R,10R,E)-7,10-dihydroxy-3,7-dimetyl-12-o0xo-
2-((R,2E, 4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)oxaxyclododec-4-en-6-yl 4-(azepan-
1-yl)piperidin-1-carboxylat (hgp chit 3). BS sung axit p-metoxytoluensulfonic
(231mg, 1,2mmol, 2,5 dwong lugng) vao dung dich chua silyl ete (N, 400mg,
0,48mmol, 1,0 duong luwong) trong metanol (4,0ml, 0,1M) & nhiét do trong phong.
Hon hop phéan Gng nay duge khudy trong 3 gid, hodc cho dén khi phan Gng nay duoc
xac dinh 13 két thic bing LCMS hodc TLC. Phan tng nay dugc dap tit bang natri
bicacbonat va pha lodng véi etyl axetat. L6p hitu co dugce ria bing nude, nuéc mubi,
lam kho trén magie sulfat, loc, va c¢d trong chin khong. DAu thu duge duge tinh ché
bang sic ky cot silicagel (hexan/etyl axetat lam chét rira giai) dé thu dugc san phim
mong mudn (hop chit 3, 226mg, 0,35mmol, 73%). 'H NMR (400 MHz,
CLOROFORM-d) &: 0,88 (d, /=6,53 Hz, 3 H) 1,20 - 1,28 (m, 4 H) 1,35 (s, 3 H) 1,45
(d, J=7,03 Hz, 4 H) 1,59 (br. s., 10 H) 1,74 (d, /=0,75 Hz, 3 H) 1,75 - 1,83 (m, 2 H)
1,99 (s, 1 H) 2,46 - 2,62 (m, 3 H) 2,62 - 2,71 (m, 4 H) 2,79 (br. s., 2 H) 3,51 (d, /=9,79
Hz, 1 H) 3,63 - 3,82 (m, 2 H) 4,03 - 4,26 (m, 2 H) 5,01 (d, /=9,54 Hz, 1 H) 5,16
(d, /=10,79 Hz, 1 H) 5,54 - 5,64 (m, 1 H) 5,65 - 5,75 (m, 1 H) 6,01 (dd, J=15,06, 7,53
Hz, 1 H) 6,12 (d, J=11,04 Hz, 1 H) 6,25 - 6,39 (m, 1 H) 7,12 (ddd,J=7,47, 4,83, 1,25
Hz, 1 H) 7,17 (dt, J=8,03, 1,00 Hz, 1 H) 7,62 (td, /~7,65, 1,76 Hz, 1 H) 8,56
(ddd, J=4,96, 1,82, 1,00 Hz, 1 H). MS (ES+) = 638,6 [M+H].

Téng hop Hop chét 4

Cac buéc 1 — 6 dugce tién hanh nhu trén trong quy trinh tdng hop Hop chét 2,

dé taorarugu L.
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So do IV

Buéc 7: Téng hop (28,3S,6S,7R,10R,E)-10-((tert-butyldimetylsilyl)oxy)-7-(1-
etoxyetoxy)-3,7-dimetyl-12-o0x0-2-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-
yloxaxyclododec-4-en-6-yl [1,4'-bipiperidin]-1'-carboxylat.

B6 sung N,N-dimetylaminopyridin (4,8mg, 0,04mmol, 1,2 duong lugng) va
trietylamin (0,02ml, 0,13mmol, 4,0 duong luong), tiép theo 13, 4-nitrophenyl
cloformat (13,1mg, 0,065mmol, 2,0 duong lugng) vao dung dich chira ruou L (20mg,
0,032mmol, 1,0 duong lugng) trong diclometan (0,3ml, 0,1M) & nhiét do trong phong.
Hon hop phan tng nay dugc khudy & nhiét do trong phong trong ba gio. Tiép theo, bd
sung 1,4'-bipiperidin (16,4mg, 0,97mmol, 3,0 dwong luong) vao & nhiét dd trong
phong. Sau khi khudy trong mdt gid, phan tng duogc dip tit bing nudc va pha lodng
v6i diclometan. Lép hitu co dugc rira bang dung dich natri hydroxit 1N, va 16p hitu co
duge cd. Dau thu duge duge tinh ché bing sic ky cot silicagel (hexan/etyl axetat 1am
chét rira giai) dé thu dugc san phdm mong mudn (N, 18mg, 0,22mmol, 68,4%).

Buéc 8: Téng hop (28S,38,6S,7R,10R,E)-7,10-dihydroxy-3,7-dimetyl-12-oxo-
2-((R,2E,4E)-6-(pyridin-2-yl)hepta-2,4-dien-2-yl)oxaxyclododec-4-en-6-yl [1,4'-
bipiperidin]-1'-carboxylat (hgp chét 4).

B sung axit p-metoxytoluensulfonic (10,6mg, 0,56mmol, 2,5 duong luong)
vao dung dich chua silyl ete (N, 18mg, 0,022mmol, 1,0 duong lugng) trong metanol
(0,5ml, 0,04M) & nhiét do trong phong. Hon hop phan tmg nay duoc khudy trong 3
2id, hodc cho dén khi phan @mg nay dugc xéc dinh 1a két thac bang LCMS hodc TLC.
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Phéan Gng nay duoc dap tit bang natri bicacbonat va pha loang véi etyl axetat. L6p
hitu co duge rira bang nuée, nudce mudi, 1am kho trén magie sulfat, loc, va ¢d trong
chan khéng. Dau thu dugc dugc tinh ché bang sic ky cot silicagel (hexan/etyl axetat
lam chét ria gidi) dé thu duoc san phém mong mudn (hop chét 4, 4,0mg, 0,006mmol,
29%). '"H NMR (400 MHz, CLOROFORM-d) : 0,90 (d, J=6,8 Hz, 3H) 1,17-1,42
(m, SH) 1,46 (d, J=7,0 Hz, 6H) 1,51-1,65 (m, 6H) 1,65-1,78 (m, 5H) 1,85 (d, /~11,5
Hz, 2H) 2,44 (d, J=11,3 Hz, 2H) 2,49-2,66 (m, 6H) 2,80 (br. s., 2H) 3,42-3,62 (m, 1H)
3,63-3,82 (m, 2H) 4,18 (br. s., 2H) 5,02 (d, /=9,5 Hz, 1H) 5,17 (d, J=10,8 Hz, 1H)
5,57-5,75 (m, 2H) 6,02 (dd, J=15,2, 7,4 Hz, 1H) 6,14 (d, J/~11,0 Hz, 1H) 6,34 (ddd,
J=15,1, 10,8, 1,0 Hz, 1H) 7,14 (t, J=6,1 Hz, 1H) 7,18 (d, J=7,5 Hz, 1H) 7,29 (s, 2H)
7,63 (td, J=7,7, 1,9 Hz, 1H) 8,57 (d, J=5,1 Hz, 1H). MS (ES+) = 624,6 [M+H].

Téng hop (S)-2-(1-((1-phenyl-1H-tetrazol-5-yl)sulfonyl)propan-2-yl)pyridin

| A Buéc 1 ~ s 2 A Budc 3 X Budéc 4
> I Budc I l
N7 NZ . -CO:Me ——> A__come T P —
. N N OH
HCI CO,H
MMMMMM NNNNNN 000000 PPPPPP

O\h)J\BHOCS O\r\ Buoc6 (j\r\ f\ Bu0c7 Cj\‘ﬁ

QQQQQQ RRRRRR SSSSSS TTTTTT
Budc 8 “Z
—_— (Nj\r\// \( N
Uuuuuu©/
SodoV

Buéc 1: B6 sung thionyl clorua (31,5ml, 432,0mmol, 1,5 dwong lugng) nho
giot vao dung dich chtra 2-(pyridin-2-yl)axetic axit hydroclorua salt MMMMMM
(50,0g, 288,0mmol, 1,0 duong luong) trong metanol (500ml, 0,5M) & 0°C. Hon hop
phan ng nay duoc khudy & 0°C trong 60 phut hodc cho dén khi phan tmg nay dugc
xé4c dinh 12 két thic béng LCMS hoac TLC. Phan ting nay dugc dap tat mot cach than
trong bang natri cacbonat va 16p nudc dugc chiét bang etyl axetat. Gom cac 16p hiru
co, ria béng nudc, nudc mubi, 1am khé trén magie sulfat, loc, va cd trong chan khong.
San phém thu duoc (NNNNNN, 41,5g, 275,0mmol, 95%) dugc sit dung trong budc

tiép theo ma khong can tinh ché thém.
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Buéc 2: B6 sung natri 2-metylpropan-2-olat (28,6g, 288,3mmol, 1,05 duong
luong) vao dung dich chtia este NNNNNN (41,5g, 275,0mmol, 1,0 duong lugng)
trong THF (1500ml, 0,2M) & 0°C va hdn hop phan tmg duge khudy trong 30 phit & 0
°C trudc khi bd sung iodometan (34,3ml, 549,Immol, 2,0 dwong luong). Hon hop
phan Gng nay duoc khudy & nhiét d trong phong trong 1 gio hodc cho dén khi phan
ing nay dugc x4c dinh 1a két thac bﬁng LCMS ho#c TLC. Phan ing nay dugce dap tit
bang amoni clorua va luong du dung méi dugc loai bo trong chén khong. Tiép theo,
chiét cac chét thd bang etyl axetat. Gom céc 16p hitu co, ria bang nudc mudi, va lam
kho trén magie sulfat. Sau khi loc, hdn hop nay duge co trong chan khong. Metyl este
thu duoc (000000, 41,3g, 250mmol, 91%) duge st dung tiép ma khong cén tinh
ché.

Buéc 3: Bb sung lithi nhém hydrua (312ml, 312,4mmol, 1,2 duong lugng,
dung dich trong THF) nh¢ giot vao dung dich chira metyl este 000000 (43,0g,
260,3mmol, 1,0 duwong lugng) trong THF (1500ml, 0,1M) ¢ 0°C. Hon hop phan g
nay dugc dé cho Am tir tir dén 0°C trong 30 phut va tiép theo, dén nhiét do trong
phong trong 1 gio hodc cho dén khi phan (mg ndy duoc xac dinh la két thuc bang
LCMS ho#ic TLC. Phan ing nay dugc dép tit mot cach than trong béng nudc, natri
hydroxit va nuéc. Sau khi khudy hdn hop nay trong 30 phit, chat két tia mau tring
duoc loc ra va dung moi dugc loai bo trong chan khong. Tiép theo, chiét hdn hop phan
ung nay bang dietyl ete va gom cac phan doan hitu co, rira bang nuéc, nudc mudi, lam
kho trén magie sulfat, loc, va c6 trong chan khong. Ruou thu duoc (PPPPPP, 30,0g,
219,0mmol, 84%) dugc sit dung tiép ma khong can tinh ché.

Budc 4: Bb sung trietylamin (61,5ml, 437,4mmol, 2,0 duong lugng), va DMAP
(2,7g, 21,9mmol, 0,1 duwong lugng) vao dung dich chta rugu PPPPPP (30,0g,
219,0mmol, 1,0 duong lugng) trong diclometan (700ml, 0,3M) ¢ 0°C. Bb sung axetic
anhydrit (24,8ml, 262,4mmol, 1,2 duong luong) vao va hdn hop phan ng dugc khudy
trong 30 phut hodc cho dén khi phan tmg ndy dugc xac dinh la két thic bang LCMS
hodc TLC. Phan mg nay dugc dap tit bang amoni clorua, 16p hitu co duoc rira bang
nuéc mubi, 1am khd trén magie sulfat va loc. Tiép theo, 1am bay hoi dung dich thu
duoc va axetat tho (QQQQQQ, 37,0g, 206,0mmol, 94%) dugc st dung trong budc
tiép theo ma khong can tinh ché thém.
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Bude 5: Dung dich chita axetat QQQQQQ (39.,4g, 219,8mmol, 1,0 duong
luqng)duqchoéntmnnnng(ﬁﬂylﬂb(lOOnﬂ)Vaﬁéptheo,bésung118gsﬂkmgelvéa
Luong du ete dugc loai bo trong chan khong va tiép theo, pha lodng chét rn tho thu
duoc trong dung dich dém trong nuée & pH=7 (1970ml, 0,1M) (natri hydroxit / natri
phosphat monobazo / nudc). B sung lipaza tuyén tuy lon loai IT (3,3g, (15mg/mmol))
vao va hdn hop phan Gmg nay duoc khudy ¢ 37 °C trong bbn gior hodc cho dén khi xé4c
dinh dugc 13 két thic bing TLC hodc LCMS. (Sau khi bén gid, d6 chuyén hoa dat
40% theo ELSD va luong du chit ddng phan déi anh dugc xac dinh bang SFC bét doi
xting, va cho thdy ty 1& chit ddng phan d6i anh 1a 13:1 S:R). (diéu kién SFC: SFC
Investigator (Waters/Thar), phin mém: Chromscope v1.2, phuwong phap: Isocratic
15% ddng dung moi 95:5 Heptan:[PA +0,1% DEA trong 10 phut, Cot: Lux-Amylose-
2, 4,6x250mm, Sum, Luu luong téng: 4ml/phit (3,80ml tir bom CO2, 0,20ml tir bom
cai bién), nhiét do 1o dugc dat & 35°C va ap suat duoc dit ¢ 100 ba (104 kPa), Thoi
gian luu: mong mudn va chinh chét ddng phan déi anh (S) 6,9 phut, phu chit dong
phan ddi anh (R) 8,4 phut). Silicagel dugc loc ra va 16p nude dugc chiét bang etyl
axetat ba 1an. Gom cac 16p hitu co, rira bang nuéc mubi, 1am kho trén magie sulfat va
¢d. San phdm duoc tinh ché bang sic ky cot silicagel (hexan:etyl axetat lam chét rira
giai) dé thu duogc rugu mong muén (RRRRRR, 12,5g, 91mmol, 41%).

Bué6c 6: B sung trietylamin (13,9ml, 100,1mmol, 1,1 dwong lugng) vao dung
dich chra rugu RRRRRR (12,5g, 91,0mmol, 1,00 duong lugng) trong diclometan
(570ml, 0,16M) & nhiét do trong phong. Phan ung nay dugc lam lanh xuéng 0°C va
ﬁéptheo,bésunglneunmuﬁbnylcknua(7A4nﬂ,95§nﬂnoL 1,05 duong lugng) vao.
Hon hop phan tmg nay duogc khudy & 0 °C trong 30 phut hodc cho dén khi xac dinh
duoc 1a két thic bang TLC hodc LCMS. Phan tmg nay dugc dép t4t bang natri
bicacbonat va céc 16p duoc tach ra. Tiép theo, chiét 16p nude bang diclometan. Gom
cac 16p hitu co, rua béng nuéc mudi, 1am khd trén magie sulfat, va cd trong chan
khong. Sulfonat SSSSSS thu duge (19,2g, 89mmol, 98%) dugc dung tiép ma khong
can tinh ché thém.

Bu6c 7: B sung xeri cacbonat (40,7g, 125,0mmol, 1,4 duong luong) va 1-
phenyl-1H-tetrazol-5-thiol (19,1g, 107,1mmol, 1,2 duong lugng) vao dung dich chta
sulfonat SSSSSS (19,2g, 89mmol, 1,0 duong lugng) trong DMF (120ml, 0,1M) ¢
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nhiét d6 trong phong. Hon hop thu duge duge khudy & 50°C trong 48 gio, hodc cho
dén khi x4c dinh duoc 13 két thac bing TLC hoic LCMS. Sau khi lam mat hdn hop
nay xudng nhiét d6 trong phong, bd sung nudc mubi vao va 16p nude duge chiét ba
l4n bang dietyl ete. Gom cac 16p hitu co, rira bing nude, nude mudi, va lam khd trén
magie sulfat. Sau khi loc, dung moi dugc loai bé trong chan khong va cén duoc tinh
ché bang cach st dung sic ky cot silicagel (hexan/etyl axetat) dé tao ra san pham
mong mudn (TTTTTT, 28,9g, 88mmol, 99%).

Bugc 8: B sung amoni molypdat tetrahydrat (6,5g, 5,3mmol, 0,05 duong
luong) va hydro peroxit (108ml, 1060mmol, 5,0 duong luong, 33% nudc dung dich)
vao dung dich chta sulfua TTTTTT (31,5g, 105,9mmol, 1,0 duong lugng) trong
EtOH (700ml, 0,1M) & -10°C. Hon hop phan (mg nay dugc khudy & -10°C trong bbn
gitr hodc cho dén khi x4c dinh duge 14 két thic bang TLC hosic LCMS. Phan tmg nay
dugc dap tit baing nudc va dung dich natri metabisulfit. San phim thé dugc gom bang
cach loc va tinh ché bang sic ky cot silicagel (hexan:etyl axetat lam chét rira giai) dé
thu dwoc san phdm mong mudn (UUUUUU, 23,2¢, 70,4mmol, 66%). 'H NMR (400
MHz, CLOROFORM-d) &: 1,50 (d, J/=7,03 Hz, 3 H) 1,66 (br. s., 1 H) 3,75 (m, 1 H)
3,94 (dd, J=14,81, 5,02Hz, 1 H) 4,55 (dd, J/~14,68, 7,91 Hz, 1 H) 7,14 - 7,22 (m, 2 H)
7,29 (s, 1 H) 7,57 - 7,70 (m, 6 H) 8,44 - 8,49 (m, 1 H).

Tiép theo, tai két tinh diu khéng mau bang cach sir dung toluen/heptan (1/1)
(Iml toluen va 1ml heptan trén 100mg hop chit. Pun nhe hdn hop nay dé tron hai
dung mdi v6i nhau. Dé hdn hop nay mat xubng nhiét do trong phong trong 12h. (Néu
khong quan sat thdy hién tuong tai két tinh, bd sung mot tinh thé vao dung dich. Tinh
thé nay s& gitip cho viéc tao thanh tinh thé qua qua trinh tao mam.) Céc tinh thé dugc
tao thanh tir tir theo thoi gian. Chung c6 thé tach dugc bang cach loc hodc loai bd 16p
chét 1éng bang pipet. Tiép theo, rtra céc tinh thé bing heptan va tiép theo, rira nhanh
bang toluen. Céc chét ddng phan ddi anh cua sulfon duge phén tich truée va sau khi
ti két tinh. (didu kién SFC: diéu kién SFC: SFC Investigator (Waters/Thar), phan
mém: Chromscope v1,2, phuong phép: Isocratic 10% ddng dung mdi MeOH trong 10
phut, Cot: ChiralPak IC, 4,6x250mm, Sum, Luu lugng téng: 4ml/phat (3,80ml tir bom
CO3, 0,20ml tr bom cai bién), nhiét do 10 dugc dit & 35 °C va ap suét dugc dit & 100
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ba (10* kPa), Thoi gian luu: chit ddng phan dbi anh (S) mong mudn va chinh 3,5 phtt,
chit ddng phan ddi anh (R) phu 3,8 phut).
Do d6 6n dinh pH

Céc hop chét dugc cho vao dia 96 16 va dugc thir nghiém trong ba ban. Bén
microlit dung dich gdc 10mM chta hop chét trong DMSO duogc phan phéi vao mdi
trong sb ba 15. Cac dia dugce bao quan & nhiét do nhé hon hodc bang -20 °C cho dén
ngdy phan tich. Metanol (loai HPLC) va dung dich HCI 0,IN (EMD catalog
HX0603A-6) dugc st dung dé pha lodng. Axetonitril (loai HPLC), nuéc (Milli-Q loc),
axit trifloaxetic (loai phé) va dung dich dém phosphat 0,2M (Wako, catalog sb6 163-
14471) dugce st dung dé diéu ché pha dong cho hai phén tich.

Dit liéu d6 6n dinh thu duoc bang céach st dung thiét bi Waters Acquity UPLC
duoc 1&p v6i may phat hién UV (Waters TUV) va médy phéat hién MS bén cuc don
(Waters SQD). Da 96 13 chtra (c4c) hop chit quan tim duoc 1y ra khoi tii lanh va dé
cho 4m dén nhiét do trong phong trong mot gio. Thiét bi UPLC dugc 1am min cam so
bg, lam can béng va hiéu suét cta hé théng dugc xac nhan béng cach bom chét chudn.
Sau 1 gid, mdi trong sb ba 15 dugc pha loang v6i 266puL dung dich HC1 0,1N dé tao ra
pH = 1. Cac dia dugc day nép va cho vao mdy lic (Eppindorf Thermomixer R) trong
45 phut véi tdc d6 600 vong/phut. Cac dia dugc 14y ra tir méy lic, va céc chét trong
cac 16 duoc loc qua dia loc (Millipore catalog s6 MSSLBPC50) bing chan khong va
bom vao UPLC. Sau khoang 24 gid, cac chét trong cac 18 duge bom lai vao UPLC.
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Thong sb thiét bi UPLC (Do db hoa tan va do on dinh)

Cot Acquity HSS T3 ¢dt, 2,1 x 100mm, 1,8pm
A=0,05%TFA trong nudc
Pha dong
B=0,05%TFA trong CH3CN
Thoi gian Pha dong A:B
0,0 90/10
0,75 3/97
Gradient rua giai
1,0 3/97
1,01 90/10
1,5 90/10
Nhiét do cot 50°C
Phat hién UV @ 220nm
Thé tich bom 1uL
Luu lugng 0,9ml/phut

Do 6n dinh trong mot s6 dung dich dém dugc do béng cach so sanh dién tich
dinh-% cua chit dang dugc phan tich trong metanol so v6i dién tich dinh-% cta chat
dang dugc phan tich & cing thoi gian luu trong 0,1 N HCI dung dich dém trong thoi
diém phun 24 gid. Thir nghiém do én dinh dugc thdng béo trong Bang 2 cho thiy céc
hop chét 1-4 ¢6 do én dinh I6n hon & do pH=1 hon hop chat E7107 trong thoi 24 gid.

Bang 2: Két qua thir nghiém d6 6n dinh

Hop chét % hop chit gbc con lai (pH = 1, 24 gio)
E7107 44%
Hop chat 1 91%
Hop chat 2 96%
Hop chét 3 98%
Hop chat 4 99%
Thtr nghiém sinh hoc
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Quy trinh thr nghiém kha nang sdng sot té bao

Céc té bao (WiDr va Panc05.04 thu duge tir ATCC) dugc gieo trong dia 96 15,
véi mat do 2000 t€ bao/100uL/15, va i qua dém. Mdi trudong da st dung dugc loai bo,
v mbi trudng méi chira hop chat véi 9 ndng do khac nhau (100pL/13) dugce bd sung,
v6i ndng do DMSO tir dung dich hop chét gbc dugc diéu chinh 14 0,1%. Mdi hop chat
didu tri duoc tién hanh thanh hai ban hodc ba ban & mdi ndng do.

Mot dia khac chira cac té bao dugc gieo duge goi 1a dia gio gbe (Tz), duge bd
sung DMSO 0,1% trong mdi truong (100uL/13), tiép theo 1a chét phan tng CellTiter-
Glo® (Promega Corporation, Madison, Wisconsin) (50 ul/15) dé do ATP lam vat dai
dién cho kha ning sdng sét té bao. Tri s§ trung binh tir viéc do cic 16 1dp lai cua dia
nay dugc st dung lam Tz.

Céc dia duge xit Iy bang hop chit duoc u trong 72 gio & 37°C. Tiép theo, bd
sung chét phan tmg CellTiter-Glo® (50 ul/15) va do ATP. Tri sd trung binh tir viéc do
hai ban hodc ba ban cac 18 duoc xir Iy b%mg hop chét duoc str dung lam Ti, va céac dia
dugc gieo moi truong chira DMSO 0,1% khong chtra hop chat dugc st dung lam su
tang trudng ddi chimg (C).

Ty 18 phan trim tc ché sinh truéng/phan trim khi ning séng sot duge tinh
bang:

[(Ti-Tz)/(C-Tz)] x 100 dbi véi cc ndng d c6 Ti>/=Tz

[(Ti-Tz)/Tz] x 100 d6i véi cac ndng d6 c6 Ti<Tz.
*0ity gbe (Tz), su tang trudng dbi ching (C), va su sinh truong thir nghi¢m véi sy c6
mat cua hop chéit (Ti)
T&léph&nnﬁnlﬁcchéshﬁ1ﬁu6ng@hﬁnﬁﬁn1khénﬁngséngsétduqcl@odéthiﬂwo
ndng dd hop chit dé xac dinh Emax.

Ty 1€ tc ché sinh truémg 50% (Glso) duge tinh tir [(Ti-Tz)/(C-Tz)] x 100 = 50,
1a ndng d6 thudc tao ra viéc giam 50% do tang thuc ctia ATP trong mau ting truéng
d8i chiing (C) trong qua trinh diéu tri bing hop chat nay.

Quy trinh thtt nghiém tach intron in vitro (hoa sinh)

ARN tién thong tin duge danh d4u biotin ctia san phim thiét ké adenovirus typ
2 voi doan khuyét cua trinh tu can thiép (Ad2) (Berg, M.G., et al. 2012 Mol. Cell Bio.,
32(7):1271-83) duge didu ché bing cach phién ma in vitro. San phém thiét ké Ad2
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chira Exon 1 (41 nucleotit), Intron (231 nucleotit), va Exon 2 (72 nucleotit) dugc tao
ra bing cach tdng hop gen va tach dong vao vi tri EcoRI va Xbal cua vecto pPGEM®-
3Z (Promega) do Genewiz® (South Plainfield, New Jersey) cung clp. Tiép theo,
plasmit duge dudi thing bang cich tidu héa Xbal va tinh ché. Viéc phién mai va viéc
tinh ché in vitro ARN tién thong tin da phién ma dugc tién hanh bing cach st dung
1an luot kit phién mad MEGAscript® T7 (Invitrogen™, Life Technologies™, Grand
Island, New York) va kit don phién md MEGAclear™ (Invitrogen™, Life
Technologies™, Grand Island, New York), theo huéng dan ciia nha san xuét. Ty 18
gita biotin-16-UTP (Roche Diagnostics Corporation, Indianapolis, Indiana) v6i UTP
lanh 12 1:13 dé két hop khoang hai phan tr biotin trén mdi ARN thong tin Ad2 duoc
nbi.

Thir nghiém tach intron in vitro dugc tién hanh & 30°C trong 25uL hdn hop
phan ung chtra 95pg dich chiét nhan HeLa (Promega Corporation, Madison,
Wisconsin), 47nM ARN tién thong tin Ad2, 25U chét tc ché RNasin RNaza (Promega
Corporation, Madison, Wisconsin), 1X dung dich dém SP (0,5mM ATP, 20mM
creatin phosphat, 1,6mM MgCl), va cac hop chét trong DMSO (nbng dd cubi DMSO
12 1%). Sau khi u 90 phit, phan Gng dugc dung lai bang cach bd sung 18uL dung dich
NaCl 5M, va hdn hop niay dugc u voi 10uLl hat tr duge bao streptavidin M-280
(Invitrogen™, Life Technologies™, Grand Island, New York) trong 30 phut & nhiét
d6 trong phong dé bit ARN tién thong tin Ad2 va ARN théng tin duoc ndi. Céc hat tir
duge rira hai 14n bang 100uL dung dich dém chtra 10mM Tris pH=7,5, ImM EDTA
va NaCl 2M, va tiép theo 1 trong dém tai gel ARN chira 95% formamit & 70°C trong
10 phit dé rira giai ARN. ARN Ad2 duogc phan giai bing gel TBE-UREA 6%, chuyén
vao mang nylon, dugc tao lién két ngang bang UV, va phét hién bang streptavidin
dugc danh diu IRDye® (LI-COR, Lincoln, Nebraska). Lugng ARN dugc ndi dugc
dinh lwong bang cach do cudong d§ dai huynh quang bang cach st dung phin mém
chyp anh LI-COR.

Két qua

Dit liéu dugc thé hién trong Bang 3 dudi diy. Emax ding dé chi dap tmg dat
duoc t61 da vé6i hop chét trong khoang lidu duge thir nghiém, v6i tri s6 am thé hién

kha nang lam chét t& bao. Tri s6 Emax cang 4m cho thdy kha ning lam chét té bao cang
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16n ctia hop chit d6. Vi du, & céc té bao Panc 05.04, dong té bio SF3B1 dot bién, tri
38 Emax cang 4m cho thdy hop chét 1 ¢6 kha ning 1am chét té bao 16n hon nhiéu hop
chét 2.

Céc té bao WiDr-R 12 té bao ung thu rudt két c6 dot bién R1074H duge gy ra
bang phuong phip héa hoc va da duge thdy 14 chiu dugc pladienolit B vé mit e ché
sinh trudong (Yokoi, A., et al., 2011 FEBS Journal, 278:4870-4880). Viéc sang loc
nguoc cac hop chat trong thir nghiém kha ning sdng s6t ndy véi dong té bao WiDr-R
"khang” c6 thé cho biét liéu cac hop chét nay c6 tac dung huéng dich hay khong. Cac
hop chit khong c6 hoat tinh e ché sinh truéng (Glso) trong dong té bao WiDr-R
khang nhung duy tri dugc hoat tinh trong dong t& bao WiDr gdc cho thiy su diéu bién
tach intron theo co ché 1a chiu trach nhiém dbi v6i viéc rc ché sinh trudng 13 quan sét
thy trong dong té bao WiDr gbe.

Thir nghiém tach intron in vitro (IVS) dugc m6 ta trén day la thit nghiém hoa
sinh theo doi sy e ché viée tach intron cia ARN tién thong tin 1am vi du thanh ARN
thoéng tin. Thit nghiém hoda sinh gitip cho cac nha nghién ctru danh gia tai ndng dd ndo
ctia hop chit, viéc tich intron cua san phdm phién ma cu thé bi tc ché & mirc khong
phai té bao va duoc st dung dé chirng minh hoat tinh trc ché viéc tach intron theo co

gidi.

Bang 3: Hoat tinh sinh hoc ctia hop chat 1, 2, 3 va 4

Panc 05.04 Panc 05.04 (té Thr nghiém
Hop chat | (té baomt | baomt WiDr Glso | WiDr-R | tach intron in
s6 SF3BI1) SF3B1), Glso | (nM) Glso(nM) | vitro (IVS)
Enmax (%) (nM) (nM)
1 -86,85 19,48 15,85 >1000 188,00
2 -66,09 32,72 31,78 >1000 1330,00
3 -90,81 20,75 26,29 >1000 770,00
4 -86,16 11,81 12,98 >1000 89,00

Béang so mau
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Té bao Panc 05.04: Té bao ung thu tuyén tuy, dong té bao SF3B1 dot bién (Q699H va
K700E dot bién trong SF3B1)
té bao WiDr: Té bao ung thu rudt két (SF3B1 loai hoang)
Té bao WiDr-R: Té bao ung thu rudt két (SF3B1 dot bién duoc gy ra bang phuong
phép hoa hoc khang lai E7107 (R1074H dot bién))
Thir nghiém bd sung véi cdc hop chat

Nghién ctru dugce ly (PK) trén chudt

Hop chit 2 dugc dung lidu 5mg/kg IV (trong tinh mach) hodc 10mg/kg PO
(dung qua duong miéng) cho chudt CD-1. Sau khi ding, mau mau duoc 14y vao thoi
diém d& dinh tr nim con chuot béng cach léy mau theo ddy tir tinh mach dudi. Mau
duge 14y vao thoi diém 0,083 (chi 0,167 gid véi PO), 0,5, 1, 2, 4, 6, 8, va 24 gio sau
khi ding. Cac miu méu dugc ly tAm voi tdc @6 5000 vong/phiit trong 5 pht dé lay
huyét twong trong thoi gian 30 phut sau khi 14y mau. Sau khi chiét, cdc mau duge thu
nghiém bing cach st dung LCMS. Céc thong s6 PK dugc tinh bang cach st dung
phén tich khong ngan trong WinNonlin v6.3.

Céc dit liéu cho thiy hop chat 2 c6 dd sinh kha dung qua dudng miéng va c6
céac dic tinh dugc ly thuén 1¢i trén md hinh chudt (FIG. 1, Bang 4).

Béang 4

bac tinh dugc ly b
Smg/kg IV 10mg/kg PO

Crnax (ng/mL) NA - | 840,73
Cmax/D (ng/mL/D) NA 84,07
tmax (h) NA 1,00
ti2 (h) 3,88 4,04
AUCo. (ngsh/mL) 3156,95 2513,35
AUC.inf (ng*h/mL) 3163,56 2544.,86
AUCq.int/D (ngeh/mL/D) 632,71 254,49
CL (L/kg/h) 1,58 NA
Vss (L/kg) 2,37 NA
%F NA 40,22
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M0 hinh ghép khac loai trén chudt

Hiéu qua cua hop chit 2 dugc thir nghiém trong md hinh chudt ghép khéc loai.
Té bao ciing gen Nalm-6 SF3B1X7%E (dong tién té bao B cia ngudi, 10x10° t& bao)
duoc cly dudi da vao hong chudt CB17-SCID cai. Céc con chudt dugc xit 1y bang hop
chét 2 (10% etanol, 5% TWEEN-80, 85% nudc muéi) hodc dbi chting 1a chét dan
thube. Céc con chudt duge dung lidu hing ngdy qua duong miéng trong 14 ngay
(QDx14 PO) v6i lugng duge néu trén FIG.2 va dugc theo ddi cho dén khi ching dat
mdt trong cac diém cubi sau: 1) thé tich khéi u thira duge do ba 1An mot tuan (thé tich
khéi u dugc tinh bing cach sir dung cdng thire tinh hinh elip: (Chiéu dai x Chiéu
rong?)/2); hodc 2) xudt hién céc van d& vé sttc khoe nhu mét cam giac hodc sut can
nhiéu. Viéc nghién cttu cdc con chudt dugc tién hanh theo Huéng din Biomedicine
H3 cho viéc chiam séc va sir dung dong vét trong phong thi nghiém (H3 Biomedicine
Guide for the Care and Use of Laboratory Animals).

Két qua cho thiy hop chit 2 14 hiru hiéu khi dugc dung qua duong miéng va
lam giam sy phat trién khéi u trén mo hinh chudt ghép khéc loai (FIG. 2).

Thir nghiém PK/PD trén md hinh chudt ghép khéc loai

bic tinh duoc lys (PK)/dugc dong (PD) cua hop chit 2 con dugc phan tich trén
mb hinh chudt ghép khéc loai Nalm-6. Té bao cing gen Nalm-6 SF3B1¥7%F (dong
tién té bao B ctia ngudi, 10x10° té bao) duge cdy duéi da vao hong chudt CB17-SCID
cai. Cac con chudt dugc dung qua dudng miéng lidu don 10mg/kg hop chét 2 (10%
etanol, 5% TWEEN-80, 85% nuéc mudi), va cac khdi u dugc ldy vao thoi diém da
dinh sau khi dung dung dé phan tich.

ARN duogc tach bang cach st dung kit tinh ché RiboPure™ ARN (Ambion®)
va duoc st dung cho phan tich gPCR. ARN dugc phién ma ngugc theo hudng dan cla
kit tdng hop SuperScript® VILO™ ADNc (Invitrogen™), va 0,04ul ADNc dugc sir
dung cho PCR dinh lugng (qPCR). qPCR cho ARN tién thong tin EIF4A1 va ARN
théng tin SLC24A 19 trudng thanh va viéc danh gia PK duoc tién hanh nhu thong bio
trén day (Eskens, F. A. et al. Nghién cru dugc 1y va dugc dong pha I cua chét e ché

phin tir cit-ndi E7107 dau tién & bénh nhan mac khoi u ran tién trién. Clin Cancer
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Res. 19, 6296-6304, doi:10,1158/1078-0432.CCR-13-0485 (2013)). Viéc nghién ctu
cac con chudt duoc tién hanh theo Huéng dan Biomedicine H3 cho viéc chdm séc va
sit dung ddng vat trong phong thi nghiém (H3 Biomedicine Guide for the Care and
Use of Laboratory Animals).

Két qua thé hién trén FIG. 3 cho thdy hop chét 2 c6 dap Gmg PD véi lidu dung

nap duoc khi ding qua duong miéng.

Thit nghiém kha nang séng sot té bao

Pé danh gid kha niang sdng sot ciia t& bao ung thu Panc 05.04 (SF3BIMUT)
(Q699H va K700E dét bién trong SF3B1) v6i sy c6 mat ciia hop chit 2, té bao dugc
gico v6i mat do 750 té bao trén mdi 18 vao dia 384-15 va xit 1y bing hop chét 2 véi
ndéng d6 duge néu trén FIG. 4 trong 72 gio ¢ 37°C. S6 luong twong dbi cua cac té bao
sdng hodc chét duoc do bang huynh quang bang cach st dung thir nghiém kha ning
sdng s6t té bao CELLTITER-GLO® (Promega).

Két qua cho thiy kha ning 1am chét té bao khac nhau trong dong té bao ung thu
tuyén tuy SF3B1dot bién cao hon dong té bao ung thu tuyén tuy SF3B1 loai hoang
(FIG. 4).

So sanh viéc ndi chuyén déi cia E7107 va hop chit 2

Su didu bién viéc tach intron chuyén dbi dbi v6i E7107 va hop chit 2 dugc xéac
dinh bang cach st dung hé phén tich nCounter® (NanoString Techologies, Inc.,
Seattle, Washington). Cac té bao ciing gen Nalm-6 dugc xur ly bing hop chét 2 hoic
E7107 (thu dugc tir Eisai, Inc.) véi ndng dd 10 x Glso for 6 gid. ARN dugc tach bang
cach st dung kit tinh ché RiboPure™ ARN (Ambion®) va dugc st dung cho phén
tich. ARN dugc phién mi ngugc theo hudéng din cua kit tbng hop SuperScript®
VILO™ ADNCc (Invitrogen™), va 0,04pl ADNc dugce st dung cho qPCR.

Két qua thé hién trén FIG. 5 cho thdy profile diéu bién viéc tach intron ctia hop
chét 2 khéc hoan toan profile ctia E7107.

Nghién ctru dugce Iy (PK) clia hop chat 1 trén chudt
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Hop chét 1 dugc ding lidu Smg/kg IV hodc 12 mg/kg PO cho chudt CD-1. Sau
khi ding, mau miu dugc liy vao thoi diém d3 dinh tir nam con chudt bing cach 14y
miu theo ddy tir tinh mach dudi. Mau dwoc 14y vao thoi diém 0,083 (chi 0,167 gio véi
PO), 0,5, 1, 2, 4, 6, 8, va 24 gio sau khi dung. Cac mau mau duge ly tAm vai toc do
5000 vong/phut trong 5 phut dé 14y huyét twong trong thoi gian 30 phut sau khi 14y
mau. Sau khi chiét, cac mAu duge thir nghiém bang cach st dung LCMS. Céc thong s6
PK duoc tinh bang cach st dung phan tich khong ngan trong WinNonlin v6.3.

Céc dit lieu cho thdy hop chit 1 c6 do sinh kha dung qua duong miéng va c6

céc dic tinh duge 1y thun loi trén md hinh chudt (FIG. 6, Bang 5).

Bang 5

Dbic tinh dugc ly Hie
Smg/kg IV 12mg/kg PO

Cmax (ng/mL) NA 1810,81
Cmax/D (ng/mL/D) NA 141,47
tmax (h) NA 0,50
t12 (h) 2,54 3,00
AUC.t (ng-h/mL) 4453,75 6206,20
AUCq.-inf (ng-h/mL) 4670,80 6234,38
AUC.inf/D (ng-h/mL/D) 934,15 487,06
CL (L/kg/h) 1,07 NA
Vss (L/kg) 2,10 NA
%F NA 52,14

Hiéu qua cua hop chét 1 trén mo hinh chudt ghép khac loai

Hiéu qua cta hop chét 1 dugc thtr nghiém trong md hinh chudt ghép khdc loai.
Té bio cing gen Nalm-6 SE3B1X7%F (dong tién té bao B ciia ngudi, 10x109 té bao)
duogc cdy dudi da vao hong chudt CB17-SCID cdi. Céc con chudt duge xit 1y bang hop
chit 1 (10% etanol, 5% TWEEN-80, 85% nudc mudi) hoic doi ching la chit dan

thube. Cac con chudt dugc ding lidu hing ngay qua dudng miéng trong 14 ngay
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(QDx14 PO) voi lugng 7,5mg/kg hodc 10mg/kg hop chét 1 hodc chét din thudc va
dugc theo doi cho dén khi ching dat mdt trong céc diém cubi sau: 1) thé tich khdi u
thira dugc do ba 14n mot tudn (thé tich khéi u duoc tinh bé‘mg cach st dung cdng thue
tinh hinh elip: (Chiéu dai x Chiéu rong?)/2); hodc 2) xut hién cac véan dé vé sic khoe
nhu mét cam giac hodc sut can nhiéu. Viéc nghién ctru cac con chudt dugc tién hanh
theo Huéng dan Biomedicine H3 cho viéc cham s6c va st dung dong vét trong phong
thi nghiém (H3 Biomedicine Guide for the Care and Use of Laboratory Animals).

Két qua cho thdy hop chit 1 12 hitu hiéu khi dugc dung qua dudong miéng va
lam giam sy phat trién khdi u trén mo hinh chudt ghép khéc loai (FIG. 7).

Thir nghiém PK/PD ctia hop chét 1 trén mo hinh chudt ghép khac loai

Pic tinh dugc lys (PK)/duge dong (PD) cta hop chit 1 con duge phan tich trén
mb hinh chudt ghép khéc loai Nalm-6. Té bao cing gen Nalm-6 SF3B1¥7° (dong
tién t& bao B clia ngudi, 10x10° t& bao) duoc cdy dusi da vao hong chudt CB17-SCID
cé4i. Cac con chudt dugc dung qua duong miéng lidu don hop chét 1 (10% etanol, 5%
TWEEN-80, 85% nuéc mudi), va cac khéi u dugc 14y vao thoi diém da dinh sau khi
dung dung dé phan tich.

ARN duoc tach bang cach st dung kit tinh ché RiboPure™ ARN (Ambion®)
va duoc str dung cho phan tich qPCR. ARN dugc phién ma ngugc theo huéng dan ctia
kit tdng hop SuperScript® VILO™ ADNc (Invitrogen™), va 0,04pl ADNc dugc st
dung cho PCR dinh lugng (qPCR). gPCR cho ARN tién thong tin EIF4A1 va ARN
thong tin SLC24A19 trudng thanh va viéc danh gia PK dugc tién hanh nhu thong bao
trén ddy (Eskens, F. A. et al. Nghién ctru dugc 1y va duge dong pha I cua chét Grc ché
phin tir cét-ni E7107 dAu tién & bénh nhan méc khéi u rén tién trién. Clin Cancer
Res. 19, 6296-6304, doi:10,1158/1078-0432.CCR-13-0485 (2013)). Viéc nghién ctu
cac con chuot duoc tién hanh theo Hudng dan Biomedicine H3 cho viéc chim soc va
st dung dong vat trong phong thi nghiém (H3 Biomedicine Guide for the Care and
Use of Laboratory Animals).

Két qua thé hién trén FIG. 8 cho thdy hop chét 1 c6 dap tmg PD véi liu dung

nap duoc khi ding qua dudng migng.
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Nghién ctru duge ly (PK) ctia hgp chét 3 trén chudt

Hop chat 3 duge ding lidu 5,964 mg/kg IV hodc 13,307 mg/kg PO cho chuot
CD-1. Sau khi dung, mau miu dugc lay vao thoi diém da dinh tir ndm con chudt bing
cach lay miu theo diy tur tinh mach dudi. Mau duoc 14y vao thoi diém 0,083 (chi
0,167 git v6i PO), 0,5, 1, 2, 4, 6, 8, va 24 gio sau khi dung. Cac mau mau duoc ly tAm
véi te @6 5000 vong/phut trong 5 phut d& 14y huyét twong trong thoi gian 30 phut sau
khi 14y méau. Sau khi chiét, cac mAu duoc thir nghiém bang cach st dung LCMS. Céc
thong s PK duoc tinh bang cach st dung phan tich khong ngdn trong WinNonlin
v6.3.

Céc dir liéu cho théy hop chit 3 ¢6 do sinh kha dung qua duong miéng va co

céc dic tinh duogc ly thuén loi trén md hinh chuét (FIG. 9, Bang 6).

Bang 6

Dac tinh duge ly Hie
5,964mg/kg IV 13,307mg/kg PO

Crax (ng/mL) NA 1,567
tmax (h) NA 2,000
ti (h) 3,660 3,322
AUCnite (ng/mL*hr) 6,210 8,136
AUC.in (ug/mL*hr) 6,245 8,188
AUCo-ingp (ng/mL*hr/D) 1,047 0,615
Vs (mL/kg) 2975,561 NA
CLtot (mL/hr/kg) 954,975 NA
BA (%) NA 58,758

Nghién ctru dugce ly (PK) cua hop chét 4 trén chuot

Hop chét 4 dugc dung lidu Smg/kg IV hodc 10 mg/kg PO cho chu¢t CD-1. Sau
khi ding, mau miu duoc liy vao thoi diém d3 dinh tr ndm con chudt bang céch 14y
méu theo day tir tinh mach dudi. Méau duge 14y vao thai diém 0,083 (chi 0,167 git v6i
PO), 0,5, 1, 2, 4, 6, 8, va 24 gid sau khi dung. Cac mau mau duogc ly tAm véi tbe d6

5000 vong/phit trong 5 phut dé 14y huyét twong trong thoi gian 30 phut sau khi lay
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méu. Sau khi chiét, cac mau dugc thir nghiém bang cach st dung LCMS. Céc thong s6

PK dugc tinh bang cach st dung phan tich khong ngén trong WinNonlin v6.3.

Céc dit lidu cho thiy hop chét 4 c6 do sinh kha dung qua dudng miéng va c6

céac dic tinh duoc 1y thudn 1¢i trén m6 hinh chudt (FIG. 10, Bang 7).

Béang 7

bac tinh dugc ly Hic
Smg/kg IV 10mg/kg PO

Cmax (g/mL) NA 1,252
tmax (h) NA 2,000
ti2 (h) 3,013 2,975
AUCo.¢ (ug/mL*hr) 6,610 7,911
AUCq.inf (ug/mL*hr) 6,623 7,951
AUC.in#/D (ug/mL*hr/D) 1,325 0,795
Vs (mL/kg) 1893,683 NA
CLtot (mL/hr/kg) 754,924 NA
BA (%) NA 60,024

Két qua thé hién trén day chitng minh mdi hop chét 1, 2, 3 va 4 déu c6 do sinh

kha dung qua dudng miéng va dic tinh duoc ly tudn loi. Day la diém tién bo hon

E7107, ma da dugc dugc dung cho bénh nhén dé truyén trong tinh mach do do sinh

kha dung qua duong miéng khong du cia né (Hong et al. (2014), Invest New Drugs

32, 436—444).
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YEU CAU BAO HOQ

1. Hop chat dugc chon tir hop chét ¢ cong thirc 1:

hop chét c6 cong thic 4:
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va mudi duge dung cia no.

2. Hop chit theo diém 1 dugc chon tr hop chét c6 cong thuc 1:

va muoi dugc dung cia no.

3. Hop chit theo diém 1 duge chon tir hop chét ¢6 cong thire 2:

va muoi dugc dung cua no.

4. Hop chét theo diém 1 duoc chon tr hop chét c6 cong thire 3:
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va muoi dugc dung cia no.

5. Hop chét theo diém 1 dugc chon tir hop chét c6 cong thirc 4:

va mudi dugc dung cua no.

6. Hop chét theo diém bAt ky trong sb cac diém tir 1 dén 5, trong d6 hop chét nay 13

tinh khiét v& mat dong phan lap thé, hodc mubi dugc dung ctia no.

7. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 hop chét nay
chtta mot chit ddng phan 13p thé ctia hop chit nay v6i luong 16n hon khoang 97% khéi
lugng va mot chét dong phan lap thé khac cua hop chit nay véi lugng it hon khoang

3% khoi lugng, hodc mudi dugc dung cua no.

8. Duoc phdm chira hop chit theo diém bét ky trong sb cac diém tir 1 dén 7 hoic

mudi duge dung cia nd.

9. Dugc pham theo diém 8, trong d6 dugc phém nay dugc bao ché dé dung trong

tinh mach, qua duong miéng, dudi da, hodc trong bép.
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10.  Duoc phim theo diém 9, trong d6 dugc phim nay duogc bao ché dé dung qua

duong miéng.
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