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va dugc pham chira chiing. Cac hop chat nay 1a hiru hiéu dé san xuét thude dé diéu tri bénh
hoic rdi loan c6 lién quan dén su tang sinh té bao, dic biét 1a bénh ung thu duoc chon tir
bénh ung thu va, bénh ung thu tuyén tién liét, bénh ung thu rudt két, bénh ung thu bleu mo
té bao than, bénh ung thu nguyén bao dém da dang, bénh ung thu bang quang, u héc sic t0,
bénh ung thu phé quan, bénh ung thu mé bach huyét, va bénh ung thu gan.
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Linh vye ki thuit dwoe dé cip

Sang ché @ cap dén chét diéu bién enzym cai bién metyl histon va duoc phim
chira chiing. C4c chit diéu bién theo sang ché hiru hiéu dé san xuit thubc didu tri céc
bénh hoic rdi loan c6 lién quan dén su tang sinh té bao, dic biét 1a bénh ung thu dugc
chon tir bénh ung thu vii, bénh ung thu tuyén tién liét, bénh ung thu rudt két, bénh ung
thu biu mo t& bao than, bénh ung thu nguyén bao dém da dang, bénh ung thu bang
quang, u hic sic t, bénh ung thu phé quan, bénh ung thu md bach huyét, va bénh ung
thu gan.

Tinh trang k¥ thuit ciia sing ché

Chét nhidm sic ctia sinh vat nhan chudn gdm c6 phirc hé phan tir 16n duoc goi
14 nucleosom. Nucleosom cé 147 cép bazo ciia ADN bao quanh octame protein c6 hai
cAu tric dudi don vi ciia mdi trong sé protein histon H2A, H2B, H3, va H4. Protein
histon tham gia vao cac cai bién sau dich md ma 1an luot tac dong dén cAu truc chat
nhi®m séc va sy biéu hién gen. Mot kiéu cai bién sau dich ma dugc tim théy trén
histon 14 qué trinh metyl hoa cac gdc lysin va arginin. Qu4 trinh metyl ho4 histon déng
vai trd then chdt trong viéc didu hoa su biéu hién gen & sinh v4t nhan chudn. Qua trinh
metyl hod tac dong dén cau tric chit nhifm sic va tham gia vao ca sy hoat hoa va su
tic ché phién m3 (Zhang and Reinberg, Genes Dev. 15:2343-2360, 2001). Enzym xuc
tac viéc gén vao va loai bd cidc nhém metyl ra khoéi histon dugce cho 1a cé lién quan dén

viéc gdy cam gen, su phat tri€n phoi, su ting sinh t€ bao va cac qua trinh khéc.

WO 2011/140324 A1 boc 16 indol hiru hidu dé diéu tri bénh ung thu. WO
2012/118812 A2 dé cap dén hop chét heteroaryl hai vong ngung tu dugc thé & vi tri
6,5 cling nhur dugc phim chira cac hop chat nay va phwong phap didu tri bénh ung thu
b?lng cach cho dbi tuong can diéu tri s dung cac hop chit va dugc phém nay.

US 2012/264734 Al dé cap dén céc hop chét benzen dugc thé aryl hoic heteroaryl
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cling nhu dugc phdm chira cic hop chit ndy va phuong phép diéu tri bénh ung thu

bang cach cho dbi twong can didu tri sir dung c4c hop chét va duoc phim nay.
Ban chat ky thuit ciia sing ché

Vi cac 1y do néu trén, muc dich cta sdng ché 1a d& xuét dén enzym cai bién
metyl 1 dich hip din dbi véi viée didu bién, do vai trd da néu ctia chung trong viéc
diéu hoa cac qua trinh sinh hoc khéc nhau. Céc tic gia sang ché da phat hién ra ring
cac hop chét theo sang ché va duoc phim chua ching, 13 hitu hidu 1am céc chit ma
kich thich hoat tinh cua enzym ci bién histon metyl, bao gdm histon metylaza va

histon demetylaza. Céac hop chét ndy c¢é cong thirc chung II:

R13

\
/
A

(ID);
hoic mubi dugc dung cua né, trong d6 mdi bién s6 12 nhu duoc xac dinh trong ban mo6
ta nay.
Céc hop chit theo séng ché va dugc phim chtra ching, 12 hitu ich dé diéu tri
nhiéu bénh, réi loan hoic tinh trang bénh, c6 lién quan dén enzym cai bién metyl. Cac
bénh, rdi loan hoic tinh trang bénh nhu vy bao gém cac bénh, rdi loan hoic tinh trang

bénh dugc mo ta trong ban mo ta nay.

Cac hop chit dugc dé xuit boi sang ché ciing hitu ich dé dung cho nghién ctru
enzym cai bién metyl trong hién tuong sinh hoc va bénh ly; nghién ctru con dudng din
truyén tin hidu ndi bao qua trung gian enzym cai bién metyl va viéc dénh gia nhdm so
sénh cac chit didu bién enzym cai bién metyl méi.

M5 ta vin tit hinh vé

Fig.1. Cac hop chét c6 cong thirc IT duge 14y 1am vi du.
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M3 ta chi tiét sang ché
M ta chung cac hop chit theo sang ché:

Theo mdt sb phuong 4n, sang ché dé xuit hop chit c6 cong thure II:

R13
H / \A
N__O _
H R4a
R'a 0

dD;
hodc mudi duge dung ctia no, trong do:
A la CH hodc N;

R'* duoc chon tir -C;-C; alkyl va -O-(C,-C, alkyl), trong d6 R'*tuy y duge thé

bang mdt hodc nhiéu flo;

R* dugc chon tir 1-halo(C;-Cs alkyl-pipieridin-4-yl, C;-C¢ xycloalkyl tuy y

dugc thé bang mot hozc nhidu flo, va tetrahydropyranyl; va
R" duoc chon tir hydro, halo, phenyl, pyridinyl, va -O-(C;-C4 alkyl).
Hop chit va dinh nghia:

Céac dinh nghia v& cac nhém chuc cu thé va cac thuat ngtt hod hoc dugc mo6 ta
chi tiét hon duéi day. Dbi véi cac muc dich cta sang ché, céc nguyén t§ hod hoc duge
nhin dang theo Bang hé théng tudn hoan cic nguyén t& hod hoc, phién ban CAS,
Handbook of Chemistry and Physics, 75" Ed., bia trong va cic nhém chic cu thé
thuong dugc nhan dang nhu dugc mo ta trong d6. Ngoai ra, cic nguyén ly chung vé
ho4 hoc hitu co, ciing nhu cac nhém chitc cu thé va kha nang phan Ung, dugc mo ta
trong 4n phdm: Organic Chemistry, Thomas Sorrell, University Science Books,
Sausalito, 1999; Smith and March March’s Advanced Organic Chemistry, 5™ Edition,
John Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive Organic
Transformations, VCH Publishers, Inc., New York, 1989; Carruthers, Some Modern
Methods of Organic Synthesis, 3" Edition, Cambridge University Press, Cambridge,
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1987; toan bd ndi dung ctia mdi trong sb cac tai liéu nay dugc két hop vao diy bang

cach vién dan.

Trir khi c6 chi dinh khac, cc ciu tric duge md ta trong ban mé ta ndy cling c6
nghia 13 bao gdm tit ca c4c dang ddng phan (vi du, chit ddng phan d6i anh, chit dong
phan khong d6i quang va chit déng phan hinh hoc (hodc dang cAu hinh)) ciia cu triic
ndy; vi dy, cac cAu hinh R va S d6i véi mdi tdm khong d6i xtng, chit ddng phan lién
két d61 Z va E va céc chét ddng phan c4u hinh Z va E. Do d6, c4c chit ddng phan hoa
hoc 1ap thé don 1¢ ciing nhu cac hdn hop gdm cac chit ddng phan ddi anh, chét ddng
phan khong ddi quang va chit ddng phan hinh hoc (hoic ciu hinh) ctia cac hop chét
ndy la thudc pham vi ctia sang ché. Trir khi c6 chi dinh khéc, tit ca cac dang tautome
ctia cac hop chat theo sang ché 13 thuéc pham vi clia sang ché. Ngoai ra, trir khi c6 chi
dinh khéc, cac ciu triic duge mé ta trong ban md ta ndy ciing c6 nghia 13 bao gém cac
hop chit ma chi khac nhau vé su ¢6 mit ciia mot hodc nhiéu nguyén tr dugc lam giau
v& mit ddng vi. Vi du, cac hop chét c¢6 chu tric theo sang ché bao gdm sy thay thé
hydro bing doteri hoic triti hodic su thay thé cacbon bing cacbon giau BC- hoic MC 1a
thuéc pham vi ctia sang ché. Cac hop chat nay 13 hitu ich, vi du, 1am cong cu phén tich,

nhu hop chét do trong thir nghiém sinh hoc hozc 1am chét diéu tri theo sang ché.

Khi mét chit ddng phan dbi anh cu thé duoc wu tién, theo mot s§ phuong 4n, né
c6 thé dugc tao ra hiu nhu khong chira chit ddng phan d6i anh tuong tng va ciing ¢6
thé duoc dung dé chi “dugc lam giau v& mit quang hoc”. “Pugc lam gidu vé mit
quang hoc”, nhu dugc sir dung trong ban mo ta nay, c6 nghia 1a hop chit dugc tao
thanh v&i mot chit ddng phan dbi anh c6 ty 16 16n hon mét cach dang ké. Theo mot s6
phuong 4n, hop chat dugc tao thanh véi it nhit khoang 90% trong lugng ctia chét ddng
phén dbi anh dugc wu tién. Theo cic phuong an khéc, hop chit duogc tao thanh véi it
nhét khoang 95%, 98%, hodc 99% trong luong cta chit ddng phan d6i anh dugc wu
tién. Cac chit ddng phan dbi anh dugc uu tién c6 thé dugc tich tir hdn hop raxemic
bang phuong phap da biét bit ky dbi véi ngudi cé hiéu biét trung binh trong linh vuc
nay, bao gdm séc ky long cao ap (HPLC) khong d6i xtmg va su tao thanh va két tinh
cta cac mudi khong dbi ximg hodc dugc didu ché bing phuong phap tdng hop khong
d6i xung. Xem, vi du in phém: Jacques et al., Enantiomers, Racemates and

Resolutions (Wiley Interscience, New York, 1981); Wilen, et al., Tetrahedron 33:2725
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(1977); Eliel, E.L. Stereochemistry of Cacbon Compounds (McGraw-Hill, NY, 1962);
Wilen, S.H. Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel,
Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).

Lién két dang séng (ww) & tm khong déi ximg trong cau tric hod hoc dugc st
dung dé x4c dinh cac hop chit theo sang ché ma 1a tinh khiét v& mit quang hoc, nhung
sw quay quang cua ching van chua dugc x4c dinh. Lién két thing & tAm khong dbi
xtng cho biét hdn hop raxemic mic di, nhw duoc k& dén trén day, sang ché ciing bao

gom tat cd cac dang chat dong phéan c6 thé ¢ cua raxemat.

Thuat ngit “halo” va “halogen” nhu dugc st dung trong ban mé ta nay dung dé
chi nguyén tir duoc chon tir flo (flo,-F), clo (clo,-Cl), brom (bromo, -Br), va iot
(iodo, -I).

Thuat ngit “alkylen” ding @ chi nhém alkyl ho tri hai. “Chudi alkylen” 1a
nhém polymetylen, nghia 13, -(CH,),-, trong d6 n 1a s6 nguyén duong, t5t hon 13 ndm
trong khoang tir 1 dén 6, tir 1 dén 4, tir 1 dén 3, tr 1 dén 2, hoic tir 2 dén 3. Chudi
alkylen duoc thé 13 nhom polymetylen trong d6 mot hodc nhidu nguyén t¢ hydro
trong metylen dugc thay thé bing phan tir thé. Cac phin tr thé thich hop bao gdm céc

phin tir thé dugc mé ta dudi day ddi véi nhém béo duoc thé.

Thuat ngir “alkyl,” nhu dugc sit dung trong ban md ta niy, dung dé chi gbc
hydrocacbon mach théng hodc mach nhénh, bdo hoa hoa tri mét thu dugc tir phr?m béo
chira khodng tir mot dn séu nguyén tir cacbon bing viéc loai bd nguyén tt hydro don
18. Theo mdt s6 phurong 4n, alkyl chtra tir 1 dén 5 nguyén tt cacbon. Theo phuong én
khéc, alkyl chira tir 1 dén 4 nguyén tir cacbon. Theo phuong 4n khac nita, alkyl chira tir
1 dn 3 nguyén tir cacbon. Theo phwong 4n khéc nita, alkyl chira tir 1 dén 2 cacbon.
Céc vi du vé& céc gbe alkyl bao gdm, nhung khéng chi giéi han &, metyl, etyl, n-propyl,
isopropyl, n-butyl, iso-butyl, sec-butyl, sec-pentyl, iso-pentyl, tert-butyl, n-pentyl,

neopentyl, n-hexyl, sec-hexyl, va cac gdc tuong tu.

Nhu dugc md ta trong ban md ta ndy, cac hop chét theo sang ché c6 thé chia
cac phén “dugc thé tuy y”. N6i chung, thuit ngit “duoc thé”, néu duogc ding trudce bdi

thuat ngit
dinh dugc thay thé bing phan tir thé thich hop. Trir khi dwoc chi dinh khéc, nhém “tuy

tuy y” hosic khong, c6 nghia ring mét hoic nhiéu hydro cua phr?m duogc xac
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I4
A9

y duoc thé” c6 thé c6 phan tir thé thich hop & mdi vi tri ¢ thé thé clia nhém va khi
nhiéu hon mot vi tri trong cAu trac d3 néu bAt ky cé thé duoc thé béng nhiéu hon mot
phén ttr thé duoc chon tir nhém duoc xac dinh, phén ttr thé c6 thé giéng nhau hodc
khéc nhau tai mdi vi tri. T hop cta cic phan tir thé dugc hinh dung trong séang ché
nay t6t hon 1a td hop ma din dén su hinh thanh céc hop chét ¢6 thé ¢ thé tdng hop
héa hoc dugc hoic dn dinh. Thuat ngit “6n dinh”, nhu duoc st dung trong ban mo ta
ndy, ding dé chi cac hop chit ma hiu nhu khong bj thay dbi khi dit trong céc diéu
kién cho phép diéu ché, phét hién chiing va theo mot sb phuong 4n, thu hdi, tinh ché
va sir dung chiing cho mét hodc nhiéu trong s6 cac muc dich duoc boc 16 trong ban mo6
ta nay.

Cac phan tir thé hoa tri mot thich hop dbi véi nguyén tir cacbon c6 thé thé cua
nhém “tuy y duoc thé” doc lap 1a halogen; -(CH,)o4R°; -(CH,)4OR®; -O-(CH,),.
4C(O)OR®; -(CH,)p4CH(OR®),; -(CH;)04SR®; -(CH,)o.4Ph, ma c6 thé duoc thé bing
R®; -(CH3)94O(CH,)o..Ph ma c6 thé dugc thé bang R°; -CH=CHPh, ma c6 thé duoc
the bing R°; -NOy; -CN; -Nj; ~(CHy)0.4N(R®); ~(CH2)04NR*)C(O)R; -NR)C(S)R>;

-(CHz)o4N(R?)C(O)NR?,; -N(R°)C(S)NR®; -(CH,)o4N(R®)C(O)OR®; -N(R*)N(R*)C(
O)R®; -N(R®)N(R®)C(O)NR?; -N(R?)N(R?)C(O)OR?; -(CH)94C(O)R®; -C(S)R®; -(C
Hy)-4C(O)OR?; -(CHy)4C(O)SR®; -(CHy)0.4C(0)OSiR?3; -(CH,)94OC(O)R?; -OC(0O)
(CHz)04SR-; -SC(S)SR®; «(CHz)04SC(O)R?; -(CHz)o4C(O)NR®; -C(S)NR®;

-C(S)SR?; -SC(S)SR®; -(CH,)4OC(O)NR®,; -C(O)N(OR®)R?; -C(O)C(O)R®; -C(O)C
H,C(O)R?; -C(NOR®)R?;~(CH,)04SSR?; «(CHz)4S(0)2R?; -(CH;)045(0)0R°; <(CHy)
0408(0)R®; -S(0)2NR?; -(CH,)04S(O)R®; -N(R®)S(0)NR; -N(R?)S(O0),R°; -N(O
RO)R?; -C(NH)NR®; -P(O),R?; -P(O)R?; -OP(O)R?,; -OP(O)(OR?),; -SiR°3; ~(alkyle
n mach thing hodc mach nhénh c6 tir 1 d&n 4 cacbon)O-N(R®),; hoic -(alkylen mach
thang hodc mach nhéanh c6 tir 1 dén 4 cacbon)C(O)O-N(R®),, trong dé mdi R° ¢6 thé
duoc thé nhu duoc xac dinh dudi day va doc 1ap 13 hydro, vong béo c6 tir 1 dén 6
cacbon, -CH,Ph, -O(CH,),.1Ph, hodc vong no, khong bdo hoa mot phén cotir5 dn 6
canh hodc ¢6 tir 0 dén 4 nguyén tir khac loai doc 14p dugce chon tir nito, oxy hodc luu

huynh, hodc bat k& dinh nghia trén day, hai l4n xut hién doc 1ap cua R°, cung v&i
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(c4c) nguyén tir xen gifta cta chung, tao thanh nhan mdt vong hodc hai vong aryl no,
khéng bao hdoa mot phan c6 tir 3 dén 12 canh c6 tir 0 dén 4 nguyén tir khac loai doc 1ap
dugc chon tir nito, oxy hogc luu huynh, ma c6 thé duge thé nhu duge xac dinh dudi
day.

Céc phan tir thé thich hop dbi véi nito ¢6 thé thé cia nhém “tuy y duoc thé”
bao gbm -R', -NRY,, -C(O)R', -C(O)OR, -C(O)C(O)R', -C(O)CH,C(O)R,

-S(0)RT, -S(0),NRT,, -C(S)NR',, -CONH)NR,, hoic -N(R"S(0),R; trong d6 mbi R
doc lap 1a hydro, vong béo co tir 1 dén 6 cacbon ma c6 thé duge thé nhu duge xac dinh
dudi day, -Oph khong duge thé hoic vong no, khong bio hoa mot phin khong duoc
thé c6 tir 5 dn 6 canh hoic vong aryl co6 tr 0 dén 4 nguyén tir khac loai doc 1ap duoc
chon tir nito, oxy, hodc luu huynh hodc méc du dinh nghia trén day, hai sy kién doc 1ap
cta R', ciing véi (cac) nguyén tir xen gifta clia ching tao thanh vong mdt vong hodc
hai vong aryl no, khéng bio hoa mot phan khéng dugc thé 6 tir 3 dén 12 canh c6 tir 0

dén 4 nguyén tr khac loai ddc 1ap dugc chon tir nito, oxy, hoac luu huynh.

Cac phin tir thé thich hop dbi voi nhém béo cua R' doc lap 1a
halogen, -R®, -(haloR®), -OH, -OR®, -O(haloR®), -CN, -C(O)OH, -C(O)OR®, -NH,, -
NHR®, -NR®,, hoic -NO,, trong d6 mdi R® 13 khong dugc thé hodc khi duoc dung
trudc bdi “halo” 1a chi duge thé bing mot hoic nhiéu halogen va doc lap 1a vong béo
c6 tir 1 dén 4 cacbon, -CH,Ph, -O(CH,)o.;Ph, hoic vong no, khong bdo hdoa mot phﬁn
¢4 tir 5 dén 6 canh hodc vong aryl co tir 0 dén 4 nguyén tir khac loai ddc 1ap dugce chon
tr nito, oxy, hodc luu huynh.

Nhu dugc sir dung trong ban mé ta nay, thudt ngit “chét ttc ché” dugc x4c dinh
nhu hop chit ma gin két voi va/hoic e ché S-adenosylmethionin (SAM) dich bang
cach st dung enzym véi 4i luc c6 thé do dugc. Theo mot s6 phuwong 4n, chét tc ché c6
ICs, va/hoic hing s6 gin két nho hon khoang 50uM, nho hon khodng 1puM, nho hon
khoang 500nM, nhé hon khoang 100nM, hodc nhé hon khoang 10nM.

Thudt nglt “ai luc cé thé do dugc” va “c ché theo cach c6 thé do dugc” nhu
duoc st dung trong ban mod ta nay, c6 nghia la sy thay ddi c6 thé do duoc vé hoat tinh
cla it nhit mot enzyme hiru dung SAM gifra miu bao gdm hop chit da néu hogc dugce

phdm chita chiing va it nhit mot enzym phu thuéc SAM va méu twong dwong bao gbm
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it nhit mot enzym phu thuéc SAM, véi sy khdng c6 mat cua hop chit d3 néu hoic

duoc phdm chira chiing.
Mo t& cc hop chat 1iy 1am vi du:

Theo mot sd phuong an cta cong thuc II, R'* duoc chon tir -OCH;, -CH;,
-OCHF,, va -CH,CHs.

Theo mét s6 phuong 4n clia cong thire I, R* duoc chon tir 4,4-difloxyclohexyl,
xyclopropyl,  tetrayhydropyran-4-yl, 1-(t-butoxycacbonyl)-piperidin-4-yl, 1-
(isobutoxycacbonyl)-piperidin-4-yl,  1-(isopropoxycacbonyl)-piperidin-4-yl,  1-(2-
floetyl)-piperidin-4-yl, 1-(2,2-difloetyl)-piperidin-4-yl, 1-(2,2,2-trifloetyl)-piperidin-4-
yl, 1-(2-hydroxyisobutyl)-piperidin-4-yl, 1-(hydroxyisopropylcacbonyl)-piperidin-4-
yl, 1-(etoxycacbonylmetyl)-piperidin-4-yl, 1-(isopropylcacbonyl)-piperidin-4-yl, 1-
metylpiperidin-4-yl, 1-(metylsulfonyl)-piperidin-4-yl, 1-(etylsulfonyl)-piperidin-4-yl,
1-(isopropylsulfonyl)-piperidin-4-yl, 1-(phenyl)-piperidin-4-yl, 1-(oxetan-3-
yDpiperidin-4-yl, 1-(pyridin-2-yl)-piperidin-4-yl, va 1-(pyrimidin-2-yl)-piperidin-4-yl.

Theo mot sb phuong 4n cda cong thuac II, R" duoc chon tur hydro, clo,

flo, -OCH(CHs),, phenyl, andpyridin-2-yl.

Céc hop chit c¢6 cong thirc IT dwoc 1iy 1am vi du duoc dua ra trén Fig.1. Trong
mdt sd trudng hop, hai (hoic nhiéu) hop chit trén Fig.1 ¢6 mot (hodc nhiéu) lién két
dang séng s& c6 ciing ciu tric chinh xac. Boi vi lién két dang song thé hién tim khong
ddi xtmg ctia sy quay quang khong xéc dinh, cic hop chit ndy s& duoc hidu la cac chit
ddng phan quang hoc riéng r& va khac biét v6i nhau. Fig.1 duoc chu giai dé chi ra cac
nhém gdm hai hozc nhidu hop chit ma c6 cling ciu tric duge mé ta, nhung thude hoa
hoc 14p thé khéc nhau.

Str dung, bao ché va duong ding:
Dugc phim

Theo mét phuong an khéc, sang ché @& xuit duoc phdm bao gdbm hop chit theo
sang ché hoic din xuét duoc dung cua n6 va chét mang, chét bd trg hoic ta dugc 1ong
duoc dung. Luong hop chét trong duge phdm theo sang ché 1a luong hitu hiéu dé didu

bién enzym cai bién metyl trong histon, hoic thé dot bién ctia n6, theo cach cé thé do
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duoc trong mAu sinh hoc hoic & ngudi bénh. Theo mot sb phuong 4n, lugng hop chat
theo sang ché 1a lwong hiru hiu dé didu bién enzym cai bién metyl trong histon, hodc
thé dot bién cua nd, theo cach cé thé do duoc trong mAu sinh hoc hodc & dbi tuong

mac bénh.

Theo mdt s6 phuong 4n, dwgc phdm theo sang ché dugc bao ché d& ding cho
ngudi bénh can duge phidm nay. Theo mot sé phuong 4n, dugc phim theo séng ché

dugc bao ché dé dung qua dudng miéng cho ddi tugng mic bénh.

Thuat ngir “d6i tuong méic bénh,” nhu duge st dung trong ban md ta nay, co6

nghia la dong vat, t8t hon 1a dong vat c6 v va t6t nhét 1a con nguoi.

Thuat ngit “chit mang, chét bd trg hodc ta duge long duge dung” dung dé chi
chit mang, chit bd trg hoic ta dugc 1ong khong doc ma khong phé huy hoat tinh duoc
ly cua hop chit ma né dugc bao ché véi. Chat mang, chét b trg hodc ta duge long
duoc dung c6 thé dugc st dung trong dwoc phdm theo sang ché bao gdm, nhung
khong chi gigi han o, chét trao d6i ion, nhom oxit, nhdm stearat, lexithin, protein huyét
thanh, nhu albumin huyét thanh cta ngudi, chit dém nhu phosphat, glyxin, axit sorbic,
kali sorbat, hdn hop glyxerit riéng phan ctia axit béo thuc vat bdo hoa, nudc, mudi
hodc chit dién phan, nhu protamin sulfat, dinatri hydro phosphat, kali hydro phosphat,
natri clorua, mudi k&m, silic oxit dang keo, magie trisilicat, polyvinyl pyrolidon, chat
duoc tao thanh chu yéu tir xenluloza, polyetylen glycol, natri carboxymetylxenluloza,
polyacrylat, sap, polyme khdi polyetylen-polyoxypropylen, polyetylen glycol va

lanolin.

“Dan xuit dugc dung” c¢6 nghia 1a mudi khong ddc bt ky, este, mudi cia este
hozc din xuét khac cta hop chét theo sang ché ma, khi ding cho ngudi nhan, c6 kha
ning cung cap, theo cach truc tiép hodc gian tiép, hop chét theo séng ché hoic chat

chuyeén hod cé hoat tinh vé mét (rc che hodc phan con lai cta no.

Duoc phdm theo séang ché c6 thé duogc ding qua du‘ong miéng, ngoai dudng
tiéu ho4, bang viéc phun xéng, khu tri, qua truc trang, qua mili, qua khoang miéng,
qua am dao hoic qua vt chia cdy dudi da. Thuat nglt "ngoai dudng ti€u hod" nhu
dugc sir dung trong ban md ta nay bao gdm cic ky thut tiém hodc truyén dudi da,

trong tinh mach, trong co, trong khép, trong hoat dich, trong xuwong tc, trong v nio,
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trong gan, trong thuong tén va trong so. Tt hon 13, dugc phim dwoc ding qua dudng
miéng, trong mang bung hoic trong tinh mach. Cac dang c6 thé tiém v6 trung cia
dugc phim theo sang ché c6 thé 1a huyén phu trong nudc hodc trong diu. Cac huyén
phil ndy c6 thé duge bao ché theo cac k§ thuat da duogc biét dén trong linh vuc nay
bang c4ch sir dung cht phan tan hoic chét 1am w6t va chét tao huyén phi. Duge phim
c6 thé tiém vo tring cling c6 thé 13 dung dich hodic huyén phu c6 thé tiém vo tring
trong chét pha lodng hoic dung méi khong doc chip nhan dugc ngoai dudng tidu hod,
vi dy nhu dung dich trong 1,3-butandiol. Trong s6 cac ta duge dang 16ng va dung moi
c6 thé chip nhin ma c6 thé duoc ding 13 nudc, dung dich Ringer va dung dich natri
clorua dang truong. Ngoai ra, ddu vé tring khong bay hoi thudong duge ding lam dung

mdi hodc moi trudng tao huyén phi.

Déi véi muc dich nay, hdn hop diu khong bay hoi bt ky c6 thé dugc ding bao
gdm mono- hoic di-glyxerit tdng hop. Céc axit béo, nhur axit oleic va din xuit glyxerit
ctia n6 c6 thé dung dé bao ché dugc phém ¢6 thé tiém, nhu 13 ddu duoc dung ty nhién,
nhu dau oliu hodc diu thiu dau, dic biét 1a & dang da dugc polyoxyetyl hod cua chung.
Céc dung dich hozc huyén phi diu nay ciing c6 thé chira chét pha lofing hodc chit gay
phan tan dang rugu mach dai, nhu carboxymetyl xenluloza hodc chit giy phan tin
tuong tu ma thudng duge ding trong duge phdm cé dang lidu duoc dung bao gdém nhii
tuong va huyén phi. Cac chit hoat dong bé mit duoc sir dung thong thudong khac, nhu
Tweens, Spans va chit nhii hod khac hoic chit ting cudong do sinh kha dung ma
thuong dugce st dung trong viéc san xuét cac dang lidu ran, long hodc dang lidu duge

dung khéc ciing c¢6 thé duoc sir dung dé bao ché.

Duoc phdm theo sang ché c6 thé duoc ding qua dudng miéng & dang liéu c6
thé chdp nhan qua dudng miéng bit ky bao gdm, nhung khéng chi gidi han &, vién
nang, vién nén, huyén phi hoic dung dich trong nudc. Trong trudng hop vién nén dé
ding qua dudng miéng, chit mang thuong dugc sit dung bao gdm lactoza va tinh bt
ngd. Cac chét 1am tron, nhu magie stearat, ciing thudng dugc bd sung. Pé ding qua
dudng miéng & dang vién nang, chét pha loing hitu ich bao gdm lactoza va tinh bt
ngd kho. Khi huyén phi trong nudc duoc doi hoi & ding qua dudng miéng, hoat cht
duoc tb hop véi chit nhil hoa hoidc chét tao huyén phu. Néu mubn, mét sb chét tao

ngot, chét tao huong vi hodc chét tao mau ciing c6 thé duoc bd sung vio.
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Theo cach khac, dugce phém theo sang ché c6 thé dugc dung & dang vién dan dé
dung qua tryc trang. Ché phim nay c6 thé duogc tao ra bing cach tron chét voi ta duge
khong gdy kich tmg thich hop ma c6 dang rin & nhiét do trong phong nhung ¢ dang
16ng & nhiét d9 truc tring va do d6 s& tan trong truc trang dé giai phong dugc chét. Cac

vit liéu nay bao gdm bo cacao, sip ong va polyetylen glycol.

Duoc phém theo sang ché cling co thé duoc dung khu tru, dac biét 1a khi dich
diéu tri bao gém cac khu vuc hodc co quan cé thé dén dugc mot cach da dang béng
viéc dung khu tra, bao gém cac bénh v& mit, da hoic dudng rudt dudi. Dugc phém
dung khu tra thich hgp duge tao ra mét cach d& dang d6i v6i mbi trong sb cac ving

hodc co quan nay.

Viéc dung khu tri cho dudng rudt dudi c6 thé duoc thyuc hién d6i v6i ché phdm
dang thube dan dung cho truc trang (xem trén day) hoac ché phém thut rtra thich hop.

Cao dén dung khu trt qua da ciing c6 thé dugc st dung.

Péi voi viee dung khu trt, dugc phém duoc dé xuét c6 thé duge bao ché trong
thudc m& thich hop chira hoat chét duoc tao huyén phu hodc dugc hoa tan trong mot
hodc nhiéu chit mang. Céc chit mang dé dung khu tri hop chét theo sang ché bao
gdm, nhung khéng chi gii han &, ddu khoang, m& dang long, m& khoang, propylen
glycol, polyoxyetylen, hop chét polyoxypropylen, sip nhii hoa va nudc. Theo cach
khac, duoc phim dugc dé xuét c6 thé duge bao ché trong thube xtrc ngoai ra thich hop
hozic kem chtra hoat chét dugc tao huyén phu hodc dugc hoa tan trong mdt hodc nhiéu
chit mang duoc dung. Ch4t mang thich hop bao gdm, nhung khong chi gi6i han &, dau
khoang, sorbitan monostearat, polysorbat 60, sip xetyl este, ruou xetearylic,

2-octyldodecanol, rugu benzylic va nudce.

Pé dung cho mét, duoc phim duoc d& xuit c6 thé duoc bao ché & dang huyén
phu dang micron trong nudc mudi déng truong, vd trung dugc didu chinh d6 pH hoic
t6t hon 13, & dang dung dich trong nuéc mudi ding truong, vé tring duge diéu chinh
d6 pH, hodc c6 hoic khong cé chit bio quin nhu benzylalkoni clorua. Theo cach
khac, dé& dung cho mit, dugc phém c6 thé dugc bao ché trong thubc m& nhu m&

khoang.

-12-



29148

Duoc phim theo sing ché ciing c6 thé dugc ding bing viée sol khi miii hodc
x0ng. Céac duoc phém nay dugc tao ra theo cac k¥ thuat da duoc biét dén trong linh
vuc bao ché duoc phém va ¢6 thé duge tao ra nhu dung dich trong nuéc mudi, béng
céch dung rugu benzylic hogic cic cht bao quan thich hop khic, chat thic ddy su hip
thu dé 1am tdng cudng do sinh kha dung, flocacbon va/hodic cic chit hoa tan hoic gay

phén tan thong thudng khac.

T4t nhét 13, dugc phdm theo sang ché duge bao ché d& dung qua duong miéng.
Céc dugc pham nay c6 thé dugc ding cing hoic khong cung thirc 3n. Theo mot sb
phuong 4n, duge phdm theo sang ché duoc ding khong cing véi thic in. Theo cac

phwong 4n khac, dugc phim theo séang ché duoc ding cing véi thuc an.

Luong hop chét theo sang ché ma c6 thé duge két hop véi vat liéu mang dé tao
ra dugc phém ¢ dang lidu don s& thay dbdi phu thudc vao véat chi duogc didu tri va
phuong thic dung cu thé. T4t hon 14, duoc phém duoc d& xuit nén duoc bao ché sao
cho lidu chat e ché nim trong khoang tir 0,01 dén 100mg/kg thé trong/ngay c6 thé

dugc ding cho ngudi bénh nhén cac dugc phim nay.

Ciing nén dugc hidu ring liéu cu thé va ché d6 didu tri dbi v6i ngudi bénh cu
thé bat ky s& phu thudc vao nhiéu nhén t6, bao gém hoat tinh cta hgp chét cu thé duoc
dung, tudi, thé trong, strc khoé téng thé, gidi tinh, ché do an, thoi gian dung, tdc do bai
tiét, viéc phdi hop thude va phan quyét ctia bac si diéu tri va mic do trAm trong cta
bénh cu thé dugc diéu tri. Luong hop chét theo séng ché trong dugc phém cling s€ phu

thudc vao hop chét cu thé trong duoc pham.
Str dung hop chét va duogc pham:

Hop chét va duge phdm dugc mé ta trong ban md ta nay thudng 13 hitu ich dé
diéu bién hoat tinh ctia mdt hodic nhiéu enzym cé lién quan dén viéc di€u hoa bicu
sinh.

Biéu sinh 1& nghién ctru v& cac thay ddi c6 thé di truyén vé su biéu hién gen do
céc co ché gay ra khéc véi cac thay ddi trong trinh tr ADN co ban. Céc co ché phan tir

ma déng vai trd trong viéc diéu hoa biéu sinh bao gom sy metyl hod ADN va céc céi
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bién chromatin/histon. Cu thé 13, su metyl hod histon 1a yéu t6 then chdt trong nhiéu

hién tuong biéu sinh.

Chromatin, tap hop cé td chitc cia ADN nhan va protein histon, 13 co s& dbi véi
nhiéu quy trinh nhén séng bao gdm viéc didu hoa phién m4, sao chép, sta chita ton hai
ADN va su tién trién qua chu trinh t& bao. Nhiéu nhan t§, nhu enzym cai bién
chromatin, d& duoc nhan dang ma déng vai trdo quan trong trong viéc duy tri sy can
bang dong hoc chromatin (Margueron, et al. (2005)Curr. Opin. Genet. Dev. 15:163-
176).

Histon 14 thanh phn protein chinh cia chromatin. Ching hoat déng nhu éng
cudn ma ADN quén xung quanh va chung déng vai trd trong viéc diéu hoa gen. Co
tdng cong sdu nhém histon (H1, H2A, H2B, H3, H4, va H5) duoc t6 chitc thanh hai
siéu nhém: histon 161 (H2A, H2B, H3, va H4) va histon lién két (H1 va HS5). Pon vi
bazo ctia chromatin 12 nucleosom, gém c6 khoang 147 ciip bazo ctia ADN bao quanh
octame histon, gém c6 hai ban sao cia mdi trong sb cac histon 161 H2A, H2B, H3, va

H4 (Luger, et al. (1997) Nature 389:251-260).

Histon, cu th8 14 cac gbc thudc dAu tan ciing amino cua histon H3 va H4 va dau
tan cing amino va carboxyl cta histon H2A, H2B va H1, nhay véi nhiéu cai bién sau
dich mi bao gdm sy axetyl ho4, metyl hod, phosphoryl ho4, ribosyl ho4, sumoyl hod,
ubiquitin hoa, citrullin hod, imin hoé khir va biotinyl hod. Ldi cta histon H2A va H3
cling c6 thé duoc cai bién. Céc cai bién histon 12 khong thé thiéu dbi véi céc qué trinh
sinh hoc khac nhau nhu su diéu hoa gen, sua chita ADN va ngung tu nhiém séc thé.

Sang ché dé xuét c4c hop chit va dugc phdm dé diéu bién hoat tinh ciia enzym
c&i bién metyl histon. Enzym cai bién metyl histon 13 chét diéu hoa then chét cia cac
qué trinh t& bao va phat trién. Enzym cai bién metyl histon c6 thé duogc mé ta dic diém
nhu histon metyl transferaza ho#c histon demetylaza. Enzym histon demetylaza c6 m6
dun qua trung gian gin két véi cac gbc dugc metyl hod. Vi dy, nhiéu demetylaza chira
mién Tudor (vi du, JMID2C/GASC1) hoic mién PHD (vi dy, JARID1C/SMCX,
PHEFS).
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Tinh dic hiéu lysin ctia nhiéu histon metyltransferaza dd dugc mo ta. Vi duy,
SET7/9, SMYD3, va MLL1-5 1a dic hiéu dbi véi H3KA4. SUV39H1, DIM-5, va G9a
1a dc hiéu dbi véi H3K9. SETS 1a dic hidu dbi véi HAK20.

DOT!1 1a vi du vé mién khong SET chira histon metylaza. DOT1 metyl hoa H3
trén lysin 79.

Gidng nhu histon metylaza da duoc thé hién dé didu hoa hoat tinh phién ma,
cdu tric chromatin va gy cim gen, demetylaza cling da dugc phat hién 1a gy ra viéc
biéu hién gen. LSD1 12 histon lysin demetylaza tht nhit dugc mb ta. Enzym nay thé
hién tinh twong ddng véi amin oxidaza phu thudc FAD va c6 tac dung nhu chit dong
tc ché phién ma cia gen thin kinh (Shi et al., Cell 119:941-953, 2004). Demetylaza
khac x4c dinh ho demetylaza riéng biét d& duoc phat hién, bao gém JHDMI1 (hodc
KDM2), JHDM2 (hodc KDM3), IMID2 (hoic KDM4), JARID (hoic KDMS5), IMID3
(hodc KDM6), va ho JMJD6 (Lan et al., Curr. Opin. Cell Biol. 20(3):316-325, 2008).

Pemetylaza c6 téc dung ddi vé6i cic gbe lysin dic hidu ndm trong céc trinh tu
nén va phan biét gitta mitc 46 metyl hoa c6 mit trén géc da néu. Vi dy, LSDI1 loai bo
cdc nhdm mono- hodc dimetyl ra khéi H3K4. Cac thanh vién ciia ho JARID1A-D loai
bd cdc nhom trimetyl ra khoi H3K4. UTX va IMJID3 demetyl hod H3K27, lam trung
hoa téc dung ctia hoat tinh EZH2 metylaza. Tinh ddc hiéu co chit cia cac demetylaza

khac dd duge md ta (xem 4n phim: Shi, Nat. Rev. 8:829-833, 2007).

Mot nhém histon metylaza duoc md ta dic diém boi sy ¢6 mit ciia mién SET,
dugc dit tén sau khi cc protein cling chung mién niy, Su(var)3-9, chit ting cudng
zest [E(Z)], va trithorax. Mién SET bao gdm khoang 130 axit amin. Mién SET chua
cac ho metylaza bao g@)m cac ho SUV39H1, SET1, SET2, EZH2, RIZ1, SMYD3,
SUV4-20H1, SET7/9, va PR-SET7/SET8 (xem 4n phém: Dillon et al., Genome Biol.
6:227, 2005). Cac thanh vién ctia ho thudng bao gdm cac motif trinh tw turong tu trong
ving 1an c4n va nim trong mién SET. Hé gen clia ngudi ma hoa hon 50 mién SET
chira protein histon metylaza, bat ky trong sé ching c6 thé duoc sir dung trong thir

nghiém dugc mo ta trong ban md ta nay.

EZH2 1a mot vi du v& mién SET cta ngudi chira metylaza. EZH2 két hop voi
EED (Su phat trién ngoai bi phdi-Embryonic Ectoderm Development) va SUZ12 (chét
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Gtc ché thé twong ddng zest 12) dé tao thanh phic hé da duoc biét dén nhu PRC2
(Polycomb Group Repressive Complex 2) ¢ kha ning tri-metyl hoa histon H3 & lysin
27 (Cao and Zhang, Mol. Cell 15:57-67, 2004). Cac phirc hé PRC2 ciing c6 thé bao
gdm céc chu tric dudi don vi RBAP46 va RBAP4S.

Céac hoat tinh gy bénh ung thu ciia EZH2 dd duoc thé hién béi nhiéu nghién
ctru. Trong céc thit nghiém dong té bao, su biéu hién qua mirc cia EZH2 gly ra su
xam l4n té bio, sinh trudng trong aga mém va tinh linh hoat trong khi sy bat hoat
EZH2 lai e ché su tang sinh t& bao va sy x4m 14n té bao (Kleer et al., 2003, Proc. Nat.
Acad. Sci. USA 100:11606-11611; Varambally et al., (2002), “The polycomb group
protein EZH2 is involved in progression of prostate cancer,” Nature 419, 624-629). Da
chi ra réng EZH2 tc ché sy biéu hién ctia mot sb chit (rc ché khéi u, bao g6m E-
cadherin, DAB2IP va RUNX3 trong s6 céc chit khac. Trong cic m6 hinh ghép khac
loai, EZH2 bt hoat trc ché su sinh trudng va di can khéi u. Gan day, da chi ra ring
viéc didu bién giam cta EZH2 & cdc md hinh chudt lam phong bé sy di can ung thu
tuyén tién liét (Min et al., “An oncogene-tumor suppressor cascade drives metastatic
‘prostate cancer by coordinately activating Ras and nuclear factor- kappaB,” Nat Med.
2010 Mar;16(3):286-94). Su biéu hién qua mirc EZH2 c6 lién quan dén su xdm l4n cta
vai bénh ung thu nhu bénh ung thu va (Kleer et al., Proc. Nat. Acad. Sci. USA
100:11606-11611, 2003). Céc nghién ctru gin day ciing d& xuét ring gen dung hop giy
bénh ung thu dic hiéu bénh ung thu tuyén tién liét TMPRSS2-ERG gdy ra chuong
trinh biéu sinh ngin chin thong qua sy hoat hoé truc tiép EZH2 (Yu et al., “An
Integrated Network of Androgen Receptor, Polycomb, and TMPRSS2-ERG Gene
Fusions in prostate cancer Progression,” Cancer Cell. 2010 May 18;17(5):443-454).

Theo mét s6 phuwong 4n, cac hop chit theo sang ché didu bién hoat tinh ciia mot
hodc nhidu enzym c6 lién quan dén sy didu hoa biéu sinh. Theo mét s6 phuong 4n, hop
chét theo sang ché diéu bién hoat tinh cua enzym cai bién histon metyl, hoic thé dot
bién ctia n6. Theo mdt sb phuong 4n, hop chat theo sang ché diéu bién hoat tinh cta
EZH2. Theo mét s§ phuong 4n, hop chét theo sang ché didu hoa giam hoic ngin chin
hoat tinh ctia EZH2. Theo mot s6 phuong an, hop chét theo sang ché 13 chit d6i khang
hoat tinh cua EZH2.
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Theo mét sd phuong an, hop chét va duoc phim theo séng ché 14 hitu ich d&
diéu tri bénh va/hozc r6i loan c6 lién quan dén enzym cai bién metyl histon. Ban mé ta
boc 1§ phuong phép didu bién bénh va/hoic réi loan c6 lién quan dén enzym cai bién
metyl histon. Ban m6 ta ciing bdc 16 phwong phép diéu tri d6i twong méc bénh va/hoic
16 loan c6 lién quan dén enzym cai bién metyl histon bao gdm budc cho ding hop

chit hoic dugc pham c6 cong thuc II.

Theo mot s& phuong 4n, hop chét va duge phdm theo sing ché 14 hiru ich dé
diéu tri bénh va/hodc ri loan c6 lién quan dén sy biéu hién qua muc cua EZH2. Ban
mb ta boc 16 phwong phap diéu tri dbi tuong mic bénh va/hoic réi loan c6 lién quan
dén sy biéu hién qui muc cia EZH2 bao gdm budc cho dung hop chit hodic dugc
phdm c6 cong thirc II. Phuong phap trén ddy con bao gdm bude xac dinh so bd xem

ddi twong c6 bidu hién qua mirc EZH2 hay khéng.

Theo mot s6 phuong 4n, hop chét va duoc phdm theo sang ché 1a hiru ich d¢é
diéu tri bénh va/hoic rdi loan c6 lién quan dén su tang sinh té bao. Theo mot sb
phwong 4n, hop chit va dugc phim theo sang ché 13 hitu ich dé diéu tri bénh va/hodc
1di loan c6 lién quan dén sy diéu hoa sai chu trinh t bao hoic sira chita ADN. Theo
mdt s6 phuong 4n, hop chét va duge phdm theo sang ché 14 hiru ich dé diéu tri bénh
ung thu. Vi du v& cic loai bénh ung thu bao gém bénh ung thur v, bénh ung thu tuyén
tién liét, bénh ung thu rudt két, bénh ung thu biéu md t& bio than, bénh ung thu
nguyén bao dém da dang, bénh ung thu bang quang, u hic sic t, bénh ung thu phé
quéan, bénh ung thu mé bach huyét va bénh ung thu gan.

Nghién ctru vé cac dot bién mét doan, sai nghia va dich khung ctia EZH2 goi y
ring cac EZH2 d6ng vai trd 1am chit wrc ché khdi u trong cac rdi loan vé mau nhu cic
hoi chung rdi loan sinh tuy (MDS) va khéi u 4c tinh & tuy (Ernst et al., Nat Genet.
2010 Aug; 42(8):722-6; Nikoloski et al., Nat Genet. 2010 Aug; 42(8):665-7). Do do,
theo mot s phuong 4n, hop chét va duoc phim theo sang ché 13 hitu ich dé didu tri
bénh va/hodic rdi loan c6 lién quan dén sy c6 mit cua dang dot bién ctua EZH2. Theo
mot sb phuong 4n, hop chét va duoc phém theo sang ché 12 hitu ich d& diéu tri bénh
va/hodc rbi loan c6 lién quan dén su c6 mit cia Y641N EZH2. Theo mot s6 phuong

an, bénh hoic réi loan c6 lién quan dén su c6 mit cia dang dot bien cua EZH2 1a bénh
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ung thu md bach huyét té bao B clia ngudi. Theo mot sb phuong 4n, bénh va/hoic rbi
loan ¢6 lién quan dén sy c6 mit ctia Y641N EZH2 1a bénh ung thu mé6 bach huyét co
nang hodc bénh ung thu mé bach huyét té bao B 16n khuéch tan. Theo mot sb phuong
an, hop chat hoic duoc phim theo sang ché 13 hitu ich dé didu tri cac réi loan mau,
nhu hdi chimg réi loan sinh tuy, bénh bach cAu, bénh thiéu méau va phién huyét nhé
thép. Sneeringer et al., “Coordinated activities of wild-type plus mutant EZH2 drive
tumor-associated hypertrimetylation of lysine 27 on histone H3 (H3K27) in human B-
cell lymphomas,” Proceedings of the National Academy of Sciences, PNAS Early
Edition published ahead of print on November 15, 2010.

Ban moé ta bdc 10 phuwong phap lam gidm hoat tinh ciia EZH2 & dbi tuong,
phuong phap bao gém budc cho ding hop chit hodc duoc phim c6 cong thirc II. Ban
md ta cfing bdc 10 phuong phdp lam gidm hoat tinh ctia EZH2 kiéu hoang dai ¢ dbi
tuong, bao gém budc cho ding hop chét hodc duge phdm c6 cong thirc II. Ban mo ta
cling boc 10 phuong phép 1am giadm hoat tinh ctia dang dot bién cia EZH2 & dbi tuong
bao gdém budc cho ding hop chét hodc duoc phdm c6 cong thirc II. Ban md ta ciing
boc 16 phuong phép lam giam hoat tinh cia dang dot bién cua EZH2 & dbi tuong bao
gdm budc cho diing hop chat hosic duoc phim c6 cong thirc II, trong d6 dang dot bién
ciia EZH2 12 Y641N EZH2. Ban m6 t con boc 16 phuong phap diéu tri ddi trong méc
bénh va/hoic 16i loan c6 lién quan dén EZH2 bao gdm bude cho dung hop chit hodc
duge phdm c6 cong thire II. Ban mé ta ciing boc 16 phuong phép diéu tri di twong
méc bénh va/hoic rdi loan c6 lién quan dén EZH2 kiéu hoang dai bao gbm budc cho
dung hop chat hogic dugc phim c6 cong thirc II. Ban mb ta ciing boc 16 phuong phép
diéu tri d6i tuong méc bénh va/hoic rdi loan co lién quan dén dang dot bién cta EZH2
bao gdm buédc cho ding hop chét hoic dugc phim c¢6 cong thirc II. Ban md ta ciing
boc 16 phuong phép diéu tri déi twong méc bénh va/hoic rdi loan cé lién quan dén
dang dot bién ctia EZH2 bao gdm budc cho dung hop chit hodc duge phdm c6 cong
thirc II, trong d6 dang dot bién ctia EZH2 13 Y641N EZH2. Phuong phép trén diy con
bao gdm budc so bd x4c dinh néu dbi tuong 14 biéu hién dang dot bién cua EZH2, nhu
Y641N EZH2. Ban mo ta cling bdc 10 phuwong phép lam gidm hoat tinh ctia dang ddt
bién ctia EZH2, nhu Y641N EZH2, & dbi twong cin lam giam nay bao gdm budc cho

ding hop chit hoic duge phdm c6 cong thirc II. Ban mé ta con bdc 16 phuong phap
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diéu tri d6i tuong méc bénh va/hodc réi loan c6 lién quan dén dang dot bién cua EZH2
bao gdm budc cho ding hop chét hodc dugc phim c6 cOng thurc II. Phuong phép trén
day con bao gdm budc so bd xac dinh néu déi trong 1a biéu hién dang dot bién cua
EZH2, nhw Y641N EZH2. Viéc x4c dinh nhu vay c6 thé duoc thuc hién bing cach xdc
dinh xem liéu dbi twong c6 mirc trimetyl hod dic hiéu histon H3 Lys-27 gia tiang
(H3K27me3) hay khong, so voi dbi tuong da biét khong biéu hién dang dot bién cua
EZH2.

Céac phuong an tuong duong:

Céac vi du dai dién sau diy dugc du dinh nhidm minh hoa sang ché va khong
duge dy dinh dé, cling nhu khéng dwoc hidu 13, gii han pham vi cta sang ché. Thuc
vdy, céc cai bién khac nhau ciia sang ché va nhiéu phuong 4n khéc cua né, ngoai cac
phuong 4n dé duoc thé hién va dugc mo ta trong ban mo ta nay, s& tré nén rd rang ddi
v6i ngudi c6 hiéu biét trung binh trong linh vire nay dua vao ndi dung day du ciia sang
ché, bao g@)m cac vi du sau ddy va cac vién din dén cac tai liéu khoa hoc va patent
duge ké dén trong ban md ti nay. Ciing cAn phai hiéu ring ndi dung cua cac tai liéu
tham khéo dugc trich dén nay dugc két hop vao ban mé ta ndy bing cach vién din

nhdm minh hoa k¥ thu4t hién nay.

Cén phai hidu ring dbi véi viec diu ché hop chit duge moé ta trong badn mo ta
ndy, khi HPLC pha dao duoc sir dung d tinh ché hop chét, hop chét c6 thé tdn tai &
dang mubi cong axit. Theo mot s phuong 4n, hop chét c6 thé ton tai & dang axit

formic hoac mudi axit mono-, di-, hodc tri-trifloaxetic.

Ciing cAn phai hiéu ring sang ché bao gdm céc hop chét riéng r& dugc mé ta
trong ban mé ta ndy. Khi cic hop chét riéng r& dwoc néu lam vi du 1a duoc tach
va/hoic duge md ta dic diém nhu mudi, vi du, nhu mubi cla axit trifloaxetic, thi sang
ché bao gdém bazo tw do ctia mubi ndy, ciing nhu cic mudi dugc dung khéc clia bazo tu

do nay.

Céc vi du sau ddy chira cAc thong tin bd sung quan trong, minh hoa va chi din
ma c6 thé duoc lam thich tmg véi thuc tién cla sing ché trong cic phuong 4n khac

nhau cuia n6 va cac dang tuong duong cuia né.
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Céc quy trinh dé diéu ché cac hop chit dugc minh hoa dudi day, ciing nhu céc
hop chét/hop chét trung gian bd sung trong cic so dd téng hop c6 thé dugc tim thiy
trong don quéc té s6 PCT/US2013/025639, ndi dung ctia né dugc két hop vao day

bang cach vién dan.
Vi du thuc hién sang che

Nhu dugc md ta trong céc vi du dudi day, theo mot sb phuong an léy lam vi du,
cac hop chit duge diéu ché theo cac quy trinh chung sau day. Can phai hiéu 13 ring,
mgc db céc phuong phép téng hop va so d6 mé ta viée téng hop cia mot sé hop chat
theo séng ché, cac phuong phép sau diy vé cac phuong phap khic di dugc biét dén
dbi v6i nguoi c6 hidu biét trung binh trong linh vuc ndy c6 thé duoc ap dung cho tit ca
cac hop chit va phan nhém va céc loai ciia mdi trong sé céc hop chat nay, nhu dugc

mo ta trong ban mo ta nay.

Trur khi duoc chi dinh khéc, tit ca céac dung méi, cac chit hod hoc va cac thude
thir thu dugc vé& mit thwong mai va dwgc sir dung ma khong cin phai tinh ché. Cac dit
liéu quang phé 'H NMR thu dugc trong CDCl;, dg-DMSO, CD3;0D, hodc dg-axeton &
25°C & 300MHz trén OXFORD (Varian) vé6i 6 dich chuyén hoa hoc (8, ppm) dugc
bao cdo twong tmg v6i TMS 1am chit chuén noi. Sic phé HPLC-MS va quang phé thu
dugc bang hé thdng Shimadzu LC-MS-2020. Phép phan tich khong déi xtmg va tinh
ché thu dugc véi Yilite P270.

Vi du 1. Téng hop céc hop chat 327 va 346 va cc hop chét va chit trung gian lién
quan.

Céc hop chit néu & d& muc nay cta vi du ndy va cac hop chit lién quan khac
duoc tao ra theo so do chung sau ddy. Ngoai ra, khi dugc chi dinh, cic cai bién cta so
dd nay dugc boc 16 d6i v6i viee tdng hop cia cac hop chit lién quan khéc cia sang ché

va céac hop chat trung gian cta no.
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Budc 1: (S,E)-tert-butyl 4-(((tert-butylsulfinyl)imino)metyl)piperidin-1-carboxylat:
(S)-2-metylpropan-2-sulfinamit
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Thém (S)-2-metylpropan-2-sulfinamit (20,46g, 169mmol), tert-butyl 4-
formylpiperidin-1-carboxylat (30g, 141mmol), DCM (300mL), va Ti(OEt), (59,0ml,
281mmol) vao binh thét cd d4y tron dugc nap v6i thanh khudy tir. Khudy dung dich &
nhiét do trong phong trong 3 git trude khi dimg phan tng bang nudc mubi (80mL).
Khudy dung dich trong 30 phut truéc khi loc. Rira banh loc bing DCM va dit phin loc
vao trong phéu tach va rira bing nuéc. Lam kho 16p hitu co qua Na,SO4, loc va ¢ dic
trong chan khéng. Phan con lai thd dwoc hoa rén thanh hop chit néu & d& muc nay

(29g, 92mmol, hiéu suit 65,1%) m/z 217.

Hop chét trung gian duoc thé hién trong bang sau ddy duoc tao ra theo quy

trinh chung dugc néu & budc 1 bang cach sir dung cac nguyén li€u ban dau va cac cai

bién thich hop.
Tén Céu tric m/z
(S,E)-2-metyl-N-((tetrahydro-2H-pyran-4- Q\S—N

. &\
yl)metylen)propan-2-sulfinamit 7\ HFCO

Budc 2: Tert-butyl 4-((S)-1-((R hoac S)-1,1-dimetyletylsulfinamido)etyl) piperidin-1-

carboxylat:

3
= *C < —wwm = O~ )Y
dr>9:1 HN-S(\O

Thém (S,E)-tert-butyl 4-((tert-butylsulfinylimino)metyl)piperidin-1-carboxylat
(36,4g, 115mmol), DCM (400mL) vio binh thét c¢b d4y tron dwoc nap véi thanh khudy
tir va 1am lanh dung dich dén 0°C trong bé nuéc d4 kém khudy. Thém MeMgBr (77ml,
230mmol) (3M trong dietyl ete) vao dung dich nay va phan ung dugc khudy trong 4
git trong khi 1am 4m dén nhiét d6 trong phong. Dimg phan tmg mdt cach cén than
bing cach bd sung nudc NH,Cl béo hoa. Lam v& chit rin bang cach bd sung 1N HCIL.
Téch céc 16p va chiét pha trong nudc bing DCM. Lam khd pha hitu co két hop qua
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Na,SOy, loc va cd dic trong chan khong dé thu duoc hop chit néu & dé muc nay (29g,

>9:1 dr), hop chét nay duoc sir dung ma khong cén tinh ché thém & budc tiép theo.
Hop chét trung gian duoc thé hién trong ban sau day duoc diéu ché theo quy

trinh chung dugc néu & budc 2 bang cach st dung cac nguyén liéu ban dau va cac cai

bién thich hop.

Tén Chu trac m/z

(S)-2-metyl-N-((R hodc S)-1-(tetrahydro-2H-pyran- | o
. Y oy Q:(;_}L 234
4-yl)etyl)propan-2-sulfinamit B

Budce 3: (R hodc S)- tert-butyl 4-(1-aminoetyl)piperidin-1-carboxylat:

%o HCl %‘0
0/>~N HN-S\\(OL — " s O}N&{%

Thém  tert-butyl  4-((S)-1-((S)-1,1-dimetyletylsulfinamido)etyl)piperidin-1-
carboxylat (29g) thd vao binh thét ¢d day tron 1L dugc nap véi thanh khudy tir duoc
cho vao MeOH (200mL) truéc khi thém 4N dung dich chira HCI trong 1,4-dioxan
(24,06ml, 96mmol). Sau d6, khudy dung dich thu dugc & nhiét d§ trong phong trong 1
gid & nhiét do trong phong. Sau d6, loai bé metanol trong chin khéng ¢ thu dugc chat
diu nhét ma dugc xtt 1y bing nude NaHCO; bdo hoa (khoang 500mL) va chiét bang
etyl axetat (2 x 500mL). Gom pha hitu co nay, lam khé bing MgSO,, loc va sau d6
loai bd dung mdi trong chin khong d& thu duoc hop chit néu & dé muc nay (22g) ma

duoc sir dung ma khéng cin tinh ché thém.

Hop chét trung gian dugc thé hién trong ban sau dy dugc tao ra theo quy trinh

chung duoc néu & budc 3 bing cach sir dung nguyén liéu ban dAu thich hop.

Tén CAu trtic m/z

(R hodc S)-1-(tetrahydro-2H-pyran-4-yl)etanamin OO‘(: ! 130
2
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Budc 4: Metyl 2-(2-bromophenyl)-3-oxobutanoat:

\
t,\,o /\ o
© N2 9 °

>~

Nap binh thét cd d4y tron v6i thanh khudy tir va metyl 2-(2-bromophenyl)axetat
(25g, 109mmol) va THF (50mL). Lam mét dung dich nay dén -78°C trudc khi thém
nho giot 1M dung dich chita LIHMDS trong THF (218ml, 218mmol). Khu4y phan ting
trong 30 phut ¢ -78°C trudc khi thém 1-(1H-imidazol-1-yl)etanon (14,42g, 131mmol)
duoc hoa tan trong hdn hop gém THF:DMF (112mL THF, 24mL DMF). Khuiy dung
dich trong 1 gi¢ truéc khi dimg phan tmg bang nudc NH,CI bio hoa (khoang 250mL)
va pha lodng bang EtOAc. Tach cic 16p va chiét pha trong nudc bing EtOAc (khoang
2 x 250mL). Rira phan chiét hitu co gom lai bang nudc mudi, 1am kho trén Na,SO,,
loc va cd ddc trong chan khong. Tinh ché phin con lai thé qua sic ky silicagel bang
cach st dung chit rira giai etyl axetat/hexan (10:1) d& thu duoc metyl 2-(2-
bromophenyl)-3-oxobutanoat (32,5g, 102mmol, hiéu suat 93%).

Céc hop chét trung gian dugc thé hién trong bang sau diy duoc tao ra theo quy

trinh chung dugc néu & budc 4 bang cach sir dung cic nguyén liéu ban dau thich hop.

Tén Chu truc m/z
Br |
metyl 2-(2-bromo-4-clophenyl)-3-oxobutanoat 0 304
cl °
Br © I
metyl 2-(2-bromo-4-metoxyphenyl)-3-oxobutanoat © 302
~o 0
Br |
metyl 2-(2-bromo-4-flophenyl)-3-oxobutanoat © 289
[0}
F

-24-




29148

Buéc 5: (R hodc S, E va Z)-tert-butyl 4-(1-(3-(2-bromophenyl)-4-metoxy-4-oxobut-2-
en-2-ylamino)etyl)piperidin-1-carboxylat:

Br [0} ~o
9‘0 ©/\°§\o OHN A e
o»\NQ“(;HZ HOAG, EXOH, 70% . O/K
~

Thém (R hodc S)-tert-butyl 4-(l-aminoetyl)piperidin-1-carboxylat (9,35g,
40,9mmol), EtOH (75mL), va metyl 2-(2-bromophenyl)-3-oxobutanoat (7,40g,
27,3mmol) (tir budc 4) vao binh thét cd day tron. Thém AcOH (1,563ml, 27,3mmol)
vao dung dich niy va gia nhiét phan ting qua dém & 85°C trudc khi lam mat dén nhiét
d6 trong phong. Tinh ché phan con lai thd qua sic ky silicagel (330g, 100% hexan dén
25% EA trong hexan) dé thu duoc hop chit néu & dé& muc nay (6,45g, 13,40mmol, hiéu
suét 49,1%).

Céc hop chét trung gian dugc thé hién trong bang sau ddy dugc tao ra theo quy

trinh chung duoc néu & budc 5 bang cach sir dung cac nguyén liéu ban dau thich hop.

Tén CAu trac m/z
o
(R hodc S,Z)-metyl 2-(2-bromophenyl)-3-((1- O;IQ
(tetrahydro-2H-pyran-4-yl)etyl)amino)but-2- AN BT 383
enoat
(o}
\o Cl
(R hodc S,Z)-metyl 2-(2-bromo-4-clophenyl)-3- 043:@/
((1-(tetrahydro-2H-pyran-4-yl)etyl)amino)but- Hyo B 417
2-enoat O/L-.
O
|
~o 0
(R hodc S,Z)-metyl 2-(2-bromo-4-clophenyl)-3- o
((1-(tetrahydro-2H-pyran-4-yl)etyl)amino)but- N I &r 417
2-enoat
o}
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~o F
(R hodc S,Z)-metyl 2-(2-bromo-4-flophenyl)-3- S
((1-(tetrahydro-2H-pyran-4-yl)etyl)amino)but- HN” s Br 401

2-enoat

O

Bude 6: (R hodc S)-metyl 1-(1-(1-(tert-butoxycacbonyl)piperidin-4-yl)etyl)-2-metyl-

»\%
Weie

MsO.

Woar e e
T 7&

Nap binh thét ¢ day tron 250mL v6i thanh khudy tir, (R hoic S,Z)-tert-butyl 4-

1H-indol-3-carboxylat:

(1-(3-(2-bromophenyl)-4-metoxy-4-oxobut-2-en-2-ylamino)etyl)piperidin-1-
carboxylat (3,33g, 6,92mmol), tién chit xtc tdc RuPhos II (Metansulfonato(2-
dixyclohexylphosphino-2',6'-di-i-propoxy-1,1'-biphenyl)(2-amino-1,1'-biphenyl-2-yl)
paladi(Il))  (0,463g, 0,553mmol), dixyclohexyl(2’,6’-diisopropoxybiphenyl-2-
yDphosphin (0,387g, 0,830mmol), 1,4-dioxan khan (27,7ml, 6,92mmol), va natri
metoxit (0,561g, 10,38mmol). Lam sach h8n hop phan tmg v lam diy lai bang nito va
gia nhiét &én 100°C kém khudy qua dém trudc khi dugc d& ngudi dén nhiét do trong
phong. Pha lodng phan tmg bing etyl axetat (khoang 100ml) va loc hdn hop qua dém
dAt tao diatomit. Hap thu lai phdn loc 1én silicagel (khoang 30g) va tinh ché qua sic ky
silicagel (120g) sir dung etyl axetat/hexan (1:1) lam chét rira giai dé thu dwoc hop chit

néu & d& muc nay (2,01g, 4,77mmol, hi¢u suét 68,9%).

Céc hop chit trung gian dugc thé hién trong bang sau day dugc tao ra theo quy

trinh chung dugc néu & bude 6 bang cach sir dung cic nguyén lidu ban dau thich hop.
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Tén Chu truc m/z
g
< 0
(R hodc S)-metyl _2-metyl-1-(1-(tetrahydro-2H— =\ 302
pyran-4-yl)etyl)-1H-indol-3-carboxylat
o
0
Yo
(R hodc S)-metyl 6-clo-2-metyl-1-(1-(tetrahydro- N 337
2H-pyran-4-yl)etyl)-1H-indol-3-carboxylat
Cl 0
p
(R hodac S)-metyl 6-metoxy-2-metyl-1-(1-| © \= Y
(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3- 332
carboxylat
oL 0
0
Yo
(R hodc S)-metyl 6-flo-2-metyl-1-(1-(tetrahydro- N 320
2H-pyran-4-yl)etyl)-1H-indol-3-carboxylat
o
F

Budc 7: Axit (R hodc S)-2-metyl-1-(1-(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3-
carboxylic:
o—é- 0’4'
N
—<\o NaOH 117’@ ,<\0
—_—

O
N , N
o o

Nap binh thét c6 day tron 1L véi thanh khudy tir, (R hodc S)-metyl 2-metyl-1-
(1-(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3-carboxylat (11,60g, 38,5mmol), etanol
(96ml, 38,5mmol), va 6N NaOH trong nudc (64,1ml, 385mmol). Lap binh thét c6 vao
thiét bi ngung tu hdi luu va gia nhiét dén nhiét d6 hdi lvu trong 6 gidr trude khi duge
dé ngudi dén nhiét d6 trong phong. Loai bd chit bay hoi trong chin khéng va rét hdn
hop thu duoc vao 10% HCI (khoang 300mL). Gom chit két tiia duoc tao thanh bing

cach loc chan khong st dung phdu Buchner. Rira banh loc bing phin nuéc bd sung
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(khoang 200mL), gom lai va 1am kho trong chin khéng dé thu dwoc hop chét néu & dé
muc nay (10,87g, 35,9mmol, hiéu suit 93%) & dang chit rin mau tréng nhat.

Cac hop chit trung gian dugc thé hién trong bang sau day duoc tao ra theo quy

trinh chung dugc néu & budc 7 bang cach sir dung cac nguyén liéu ban dau thich hop.

Tén Cau truc m/z

0
Axit (R hodc S)-2-metyl-1-(1-(tetrahydro-2H-pyran- e = N 287
4-yl)etyl)-1H-indol-3-carboxylic
o

0
HO™ N\
Axit (R hodc S)-6-clo-2-metyl-1-(1-(tetrahydro-2H- N 391
pyran-4-yl)etyl)-1H-indol-3-carboxylic
cl ©

0
HO™ N\ __
Axit (R hodc S)-6-metoxy-2-metyl-1-(1-(tetrahydro- N 317
2H-pyran-4-yl)etyl)-1H-indol-3-carboxylic
O ©

o)
Axit (R hodc S)-6-flo-2-metyl-1-(1-(tetrahydro-2H- HOJSN‘%> 306
pyran-4-yl)etyl)-1H-indol-3-carboxylic

1 o
Axit (R hodc S)-2-metyl-6-(pyridin-3-yl)-1-(1- W’C/O
(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3- 1 N 365
carboxylic Ho I \‘;‘
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Buéce 8: (R hodc S)-tert-butyl 4-(1-(3-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-
3-yl)metylcarbamoyl)-2-metyl-1H-indol- 1-yl)etyl)piperidin-1-carboxylat (hop chét
327).

Nap binh thét c6 day tron 250mL v6i thanh khudy tir, axit (R hodic S)-1-(1-(1-
(tert-butoxycacbonyl)piperidin-4-yl)etyl)-2-metyl-1H-indol-3-carboxylic (1,950g,
5,05mmol), 3-(aminometyl)-4-metoxy-6-metylpyridin-2(1H)-on hydroclorua (2,065g,
10,09mmol), DMF (25,2ml, 5,05mmol), bazo Hunig (3,52ml, 20,18mmol). Lam mat
hén hop phan tng dén 0°C va thém COMU (2,16g, 5,05mmol) vao. Phan tung dugc
khudy qua dém dén nhiét d6 trong phong. Pha loang hdn hop phan tng bing nudc va
chiét bang EtOAc. Rira phan chiét hitu co gom lai bing nuéc mudi, lam kho bing
MgSOQy, loc va cd dic trong chan khong dé thu duoc vat liéu thé ma dugce tinh ché qua
sic ky silicagel (120g) bang cach stt dung MeOH/etyl axetat (1:5) 1am chit rira giai dé
thu dugc hop chit néu & & muc nay (1,86g, 3,29mmol, hiéu suit 65,3%). LCMS 537
(M+1)"H NMR (400MHz ,DMSO0-d¢)s = 11,83 - 11,71 (m, 1 H), 7,80 (br, s., 1 H),
7,73 (d, J=17,6 Hz, 1 H), 7,62 (d, ] = 7,8 Hz, 1 H), 7,06 (td, J = 7,1, 14,4 Hz, 2 H),
6,21 (s, 1 H), 4,32 (br, s., 2 H), 4,16 (br, s., 1 H), 4,02 (br, s., 1 H), 3,85 (s, 3 H), 3,75
(br, s., 1 H), 2,70 (br, s., 1 H), 2,58 (s, 3 H), 2,37 (br, s., 1 H), 2,21 (s, 3 H), 1,90 (d, J
=12,9Hz, 1 H), 1,53 (d, J=6,9 Hz, 3 H), 1,35 (s, 10 H), 1,21 (br, s., 1 H), 0,89 (d,J =
8,7 Hz, 1 H), 0,67 (d, ] = 11,8 Hz, 1 H).

Hop chit duoc thé hién trong bang sau diy duoc tao ra theo quy trinh chung
duoc néu & bude 8 bing cach st dung céc nguyén liéu ban dau thich hop. Cac ciu tric

ctia hop chét dugc thé hién trén Fig.1.
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chat
SO

Tén

'H NMR

m/z

435

(R hodc S)-tert-butyl 4-(1-(3-
(((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-
ylDmetyl)carbamoyl)-2-metyl-
1H-indol-1-yl)etyl)piperidin-1-
carboxylat

521

436

(R hodc S)-tert-butyl 4-(1-(3-(((4-
(diflometoxy)-6-metyl-2-0xo0-1,2-
dihydropyridin-3-
yl)metyl)carbamoyl)-2-metyl-
1H-indol-1-yl)etyl)piperidin-1-
carboxylat

573

437

(R hodc S)-tert-butyl 4-(1-(3-(((4-
etyl-6-metyl-2-ox0-1,2-
dihydropyridin-3-
yl)metyl)carbamoyl)-2-metyl-
1H-indol-1-yl)etyl)piperidin-1-
carboxylat

535

298

(R hodc  S)-N-((4-metoxy-6-
metyl-2-oxo-1,2-dihydropyridin-
3-yDmetyl)-2-metyl-1-(1-
(tetrahydro-2H-pyran-4-yl)etyl)-
1H-indol-3-carboxamit

(400MHz, DMSO-d¢)d 11,60 (s,
1H), 7,73-7,62 (m, 3H), 7,60 (d, 2H)
7,07-7,05 (m, 2H), 6,15 (s, 1H) 4,33
(s, 1H), 4,21-4,11 (m, 1H), 3,92
(br,d,, 1H), 3,65 (d, 1H), 3,34-3,32
(m, 1H), 3,02 (t, 1H), 2,61 (s, 3H),
2,48-2,44 (m, 1H), 2,20 (s, 3H),
1,84-1,81 (m, 1H), 1,54 (d, 3H),
1,40-1,38 (m,12H), 1,25-1,22 (m,
1H), 1,08-1,04 (m, 1H), 0,86 (br, s.,
1H), 0,58 (br, d,, 1H)

438
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chat
sO

Tén

'HNMR

300

(R hodc S)-6-flo-N-((4-metoxy-
6-metyl-2-0xo-1,2-
dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-(tetrahydro-2H-pyran-
4-yl)etyl)-1H-indol-3-carboxamit

(400MHz, DMSO-dg)d = 11,57 (br,
s., 1 H), 7,75 - 7,67 (m, 2 H), 7,48
(d,J=10,7Hz, 1 H), 6,90 (t, T= 8,5
Hz, 1 H), 6,13 (s, 1 H), 4,29 (d, J =
4,5 Hz, 2 H), 4,12 (br, s., 1 H), 3,94
- 3,87 (m, 1 H), 3,83 (s, 3 H), 3,64
(dd, J = 3,6, 10,9 Hz, 1 H), 3,35 (br,
s., 1 H), 3,05 (br, s., 1 H), 2,56 (s, 3
H), 2,45 - 2,37 (m, 1 H), 2,18 (s, 3
H), 1,81 (d, J = 12,7 Hz, 1 H), 1,50
(d,J=6,9 Hz, 3 H), 1,40 - 1,29 (m,
1 H), 1,11 - 0,99 (m, 1 H), 0,61 (br,
s., 1 H)

456

314

(R hodc S)-6-clo-N-((4-metoxy-
6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-(tetrahydro-2H-pyran-
4-yl)etyl)-1H-indol-3-carboxamit

(400MHz, DMSO-dg)5 11,57 (s, 1
H), 7,75 (s, 2 H), 7,66 (d, ] = 8,9 Hz,
1 H), 7,08 (d, J = 8,5 Hz, 1 H), 6,14
(s, 1 H), 430 (d, T = 4,5 Hz, 2 H),
421 - 4,05 (m, 2 H), 3,91 (d, J =
11,4 Hz, 1 H), 3,85 (s, 3 H), 3,65 (d,
J=10,5Hz, 1 H), 3,02 (t, J = 11,3
Hz, 1 H), 2,58 (s, 3 H), 2,46 - 2,31
(m, 1 H), 2,19 (s, 3 H), 1,82 (d, J =
12,0 Hz, 1 H), 1,59 - 1,45 (m, 4 H),
1,44 - 1,29 (m, 1 H), 0,57 (d, J =
12,9 Hz, 1 H)

472

321

(R hodc S)-6-metoxy-N-((4-
metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-(tetrahydro-2H-pyran-
4-yl)etyl)-1H-indol-3-carboxamit

(400MHz, DMSO-dg)8 = 11,59 (s, 1
H), 7,67 - 7,59 (m, 2 H), 7,03 (s, 1
H), 6,75 - 6,68 (m, 1 H), 6,14 (s, 1
H), 4,30 (d, J = 5,1 Hz, 2 H), 4,10
(dd, =175, 10,4 Hz, 1 H), 3,91 (dd,
T=3,0, 11,3 Hz, 1 H), 3,83 (s, 3 H),
3,80 - 3,76 (m, 3 H), 3,68 - 3,60 (m,
1 H), 3,38 - 3,32 (m, 1 H), 3,10 -
3,00 (m, 1 H), 2,56 (s, 3 H), 2,19 (s,
3H), 1,83 (d, J= 12,7 Hz, 1 H), 1,55
- 1,43 (m, 4 H), 1,34 (br, s., 1 H),
1,10 - 0,96 (m, 1 H), 0,62 (d, J =
13,4 Hz, 1 H)

468
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Hop
chit | Tén 'H NMR m/z
s6
(R hoic S)-N-((4-(diflometoxy)-
335 6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2- 474
metyl-1-(1-(tetrahydro-2H-pyran-
4-yl)etyl)-1H-indol-3-carboxamit
(R hoac S)-N-((4,6-dimetyl-2-
394 | OXO- 1,2-dihydropyridin-3-

yl)metyl)-2-metyl-1-(1- 422
(tetrahydro-2H-pyran-4-yl)etyl)-
1H-indol-3-carboxamit

R hodc S)-6-clo-N-((4,6-
dimetyl-2-o0xo0-1,2-

442 | dihydropyridin-3-yl)metyl)-2- 456
metyl-1-(1-(tetrahydro-2H-pyran-
4-yl)etyl)-1H-indol-3-carboxamit

Bude 9: (R hodc S)-N-((4-metoxy-6-metyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-(piperidin-4-yl)etyl)-1H-indol-3-carboxamit hydroclorua (hgp chét 326).

é '},CN-«Z _é . c|) \rCNH

N N
7 s 7
e Hﬁjl@ e H% Hel
o o o o

(R hoic S) (R hodc S)

Nap binh thot ¢ ddy tron 250mL v6i thanh khudy tir, (R hodic S)-tert-butyl 4-
(1-(3-((4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl)-2-metyl-
1H-indol-1-yl)etyl)piperidin-1-carboxylat (hgp chit 327) (1,850g, 3,45mmol), MeOH
(13,79ml, 3,45mmol), va HCI (2,59ml, 10,34mmol) (4N trong dioxan). Phan tng dugc
khudy & nhiét do trong phong trong 6 gid trwde khi c6 dic trong chan khong dé thu
dugc hop chit néu ¢ d& muc ndy (1,65g, 3,14mmol, hiéu suit 91%). LCMS
437(M+1)".
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Hop chét dugc thé hién trong ban sau day duoc tao ra theo quy trinh chung
dugc néu & bude 9 bang cach sir dung cic nguyén lidu ban ddu thich hop. CAu truc ctia

hop chét nay dugc thé hién trén Fig.1.

Hop chét
sO

Tén 'H NMR m/z

(400MHz, DMSO-dg)d 12,27 - 12,10
(m, 1 H), 11,96 - 11,72 (m, 1 H), 9,80
(br, s., 1 H), 9,19 (br, s., 2 H), 7,89 - 7,67
(m, 2 H), 7,62 (d, T = 7,6 Hz, 1 H), 7,09
(quin, T = 6,6 Hz, 2 H), 5,99 (s, 1 H),
4,59 - 436 (m, 3 H), 4,24 - 3,95 (m, 2
M), 3,48 (d, J = 13,2 Hz, 1 H), 3,17 (d, T | 476
= 12,0 Hz, 1 H), 2,87 (br, s., 1 H), 2,70
(br, s., 2 H), 2,58 (s, 3 H), 2,34 - 2,25 (m,
3 H), 2,19 - 2,10 (m, 3 H), 1,75 (d, J =
12,3 Hz, 1 H), 1,57 (d, J = 6,7 Hz, 3 H),
1,47 (d, T = 12,7 Hz, 2 H), 1,33 - 1,21
(m, 2 H), 0,85 (d, J = 13,6 Hz, 1 H)

(R hodc S)-1-(1-(1-
(azetidin-3-
yDpiperidin-4-yl)etyl)-
376 N-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
yl)metyl)-2-metyl-1H-
indol-3-carboxamit
hydroclorua

Budce 10: (R hodc S)-isopropyl 4-(1-(3-((4-metoxy-6-metyl-2-oxo0-1,2-dihydropyridin-
3-yl)metylcarbamoyl)-2-metyl-1H-indol-1-yl)etyl)piperidin-1-carboxylat (hop chét
346).

0 /
N
_ $ ;?/CNH Cl/lLO)\ >_)— _ 4 ;%—CN‘40,<
N H\[]jl@ HCI > N H%
o) (o] o 0

Nap binh thét ¢ day tron 250mL véi thanh khudy tir, (R hodc S)-N-((4-

metoxy-6-metyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(piperidin-4-

yl)etyl)-1H-indol-3-carboxamit hydroclorua (0,467g, 0,987mmol), DMF (2,468ml,
0,987mmol), THF (2,468ml, 0,987mmol), va N-etyl-N-isopropylpropan-2-amin
(0,638g, 4,94mmol). Lam mat phan Ung dén 0°C va thém nho giot isopropyl
cacbonochloridat (0,160ml, 1,086mmol) vao qua éng tiém. Phan Ung duogc khudy
trong 2 gid dén nhiét d6 trong phong va sau d6 xir ly bang 5N LiOH trong 1 gio dé
loai bo pyridon dugc axyl hoa bt ky. Chiét vat liéu nay bing etyl axetat, rira bing

nuée mudi, 1am kho bang MgSO, va loc va ¢b dic trong chan khong. Tinh ché vat liéu
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thu dugc qua sic ky silicagel (50g) bing cach sir dung etyl axetat/MeOH (5:1) lam
chét rira giai dé thu dwoc hop chit néu ¢ d muc nay tinh khiét 1a chit rin mau vang
nhat (0,300g, 0,545mmol, higu suit 55,2%). LCMS 523 (M+1)"; "H NMR (DMSO-d6,
400 MHz)3 11,59 (br, s., 1 H), 7,74 (d, J =7,8 Hz, 1 H), 7,69 (t, J = 4,9 Hz, 1 H), 7,62
(d,J=7,8Hz,1H), 7,13 - 7,01 (m, 2 H), 6,15 (s, 1 H), 4,78 - 4,67 (m, 1 H), 4,32 (d, J
=49 Hz, 2 H),4,23 -4,12 (m, 1 H), 4,12 - 4,02 (m, 1 H), 3,84 (s, 3 H), 3,82 - 3,74 (m,
1 H), 2,79 - 2,66 (m, 1 H), 2,58 (s, 3 H), 2,46 - 2,34 (m, 2 H), 2,20 (s, 3 H), 1,96 - 1,88
(m, 1 H), 1,58 - 1,46 (m, 4 H), 1,15 (d, J = 6,0 Hz, 6 H), 0,95 - 0,89 (m, 1 H), 0,74 -
0,65 (m, 1 H).

Hop chit dugc thé hién trong bang sau ddy duoc tao ra theo quy trinh chung
duoc néu & budc 10 bang cach sir dung c4c nguyén liéu ban dau thich hop. Cac ciu

tric cta hop chét duoc thé hién trén Fig.1.

Hop ,
chit | Tén "HNMR m/z
sO
(400MHz, DMSO-d¢)d = 11,59
(s, 1 H), 7,78 - 7,66 (m, 2 H),
7,64 - 7,57 (m, 1 H), 7,06 (s, 2
H), 6,14 (s, 1 H), 4,31 (d,J =49
(R hodc S)-N-((4-metoxy-6-metyl- 151332( H?))’I_?)’zf 6-34(’151 (}rIn), 31 4}01)’
2-0x0-1,2-dihydropyridin-3- 0285, > 502 15, AN
336 3,33 (m, 1 H), 2,79 (s, 3 H), 2,75

yDmetyl)-2-metyl-1-(1-(1-
(metylsulfonyl)piperidin-4-yl)etyl)-
1H-indol-3-carboxamit

2265 (m, 1 H), 2,60 (s, 3 1), | %

2,45 - 2,27 (m, 1 H), 2,19 (s, 3
H), 2,06 - 1,98 (m, 1 H), 1,55 (d,
T=6,9Hz, 3 H), 1,45 - 1,36 (m, 1
H), 1,28 - 1,18 (m, 1 H), 1,14 -
1,03 (m, 1 H), 0,83 - 0,74 (m, 1
H)
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337

(R hoac S)-1-(1-(1-(2-hydroxy-2-
metylpropanoyl)piperidin-4-
yl)etyl)-N-((4-metoxy-6-metyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl)-
2-metyl-1H-indol-3-carboxamit

(400MHz, DMSO-dg)5 11,58 (br,
s., 1 H), 7,77 - 7,67 (m, 2 H), 7,66
- 7,60 (m, 1 H), 7,06 (s, 2 H),
6,14 (s, 1 H), 5,32 - 523 (m, 1
H), 4,31 (d, J = 4,5 Hz, 2 H), 4,19
- 4,10 (m, 1 H), 3,83 (s, 3 H),
2,75 - 2,62 (m, 2 H), 2,58 (s, 3
H), 2,19 (s, 4 H), 2,00 - 1,90 (m,
2 H), 1,54 (d, T = 6,7 Hz, 3 H),
1,32 - 1,18 (m, 8 H), 0,87 - 0,78
(m, 1 H), 0,77 - 0,67 (m, 1 )

523

342

R hoac S)-1-(1-(1-
isobutyrylpiperidin-4-yl)etyl)-N-((4-
metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-
1H-indol-3-carboxamit

(400MHz, DMSO-d¢)8 = 11,59
(s, 1 H), 7,75 (d, T= 7,4 Hz, 1 H),
7,72 - 7,67 (m, 1 H), 7,64 (d, T =
8,0 Hz, 1 H), 7,14 - 7,01 (m, 2 H),
6,15 (s, 1 H), 4,58 - 4,46 (m, 1
H), 4,32 (d, T = 4,9 Hz, 2 H), 4,09
- 3,99 (m, 1 H), 3,84 (s, 3 H),
3,81 - 3,72 (m, 1 H), 3,08 - 2,97
(m, 1 H), 2,92 - 2,81 (m, 1 H),
2,78 - 2,65 (m, 3 H), 2,59 (b, s.,
3 H), 2,20 (s, 3 H), 2,03 - 1,90
(m, 1 H), 1,59 - 1,47 (m, 4 H),
1,02 - 0,86 (m, 6 H), 0,78 - 0,69
(m, 1 H)

507

344

(R hodc S)-N-((4-(diflometoxy)-6-
metyl-2-oxo0-1,2-dihydropyridin-3-
yl)metyl)-2-metyl-1-(1-(1-
(metylsulfonyl)piperidin-4-yl)etyl)-
1H-indol-3-carboxamit

(400MHz, DMSO-dg)d 12,02 -
11,95 (m, 1 H), 7,74 (d, T = 8,0
Hz, 1 H), 7,66 - 7,57 (m, 2 H),
7,11 - 7,00 (m, 2 H), 6,08 (s, 1
H), 4,32 (d, T = 4,5 Hz, 2 H), 4,18
(d,7=7,1Hz 1 H), 3,64 (d, ] =
12,3 Hz, 1 H), 3,36 (d, J = 12,0
Hz, 1 H), 2,79 (s, 3 H), 2,75 -
2,65 (m, 2 H), 2,58 (s, 3 H), 2,45
- 2,27 (m, 2 H), 2,20 (s, 3 H),
2,07 - 1,98 (m, 1 H), 1,55 (d, J =
6,9 Hz, 3 H), 1,40 (d, J = 8,2 Hz,
1 H), 1,10 (d, J = 8,9 Hz, 1 H),
0,79 (d, J = 12,5 Hz, 1 H)

551
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345

R hodc S)-1-(1-(1-
(etylsulfonyl)piperidin-4-yl)etyl)-N-
((4-metoxy-6-metyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-
1H-indol-3-carboxamit

(400MHz, DMSO-d)d 11,57 (s,
1 H), 7,75 (4, J = 8,0 Hz, 1 H),
7,69 (t, T=5,0 Hz, 1 H), 7,62 (d, J
=74 Hz, 1 H), 7,06 (d, J = 7,1
Hz, 2 H), 6,15 (s, 1 H), 4,32 (d, J
= 5,1 Hz, 2 H), 4,25 - 4,15 (m, 1
H), 3,84 (s, 3 H), 3,73 - 3,65 (m,
1 H), 3,45 - 3,36 (m, 1 H), 3,02 -
2,93 (m, T = 7,8 Hz, 2 H), 2,87 -
2,77 (m, 1 H), 2,75 - 2,66 (m, 1
H), 2,60 (s, 3 H), 2,42 - 2,30 (m,
1 H), 2,20 (s, 3 H), 2,06 - 1,97
(m, 1 H), 1,58 - 1,48 (m, 4 H),
1,42 - 1,31 (m, 1 H), 1,17 (t, J =
7,5 Hz, 3 H), 1,13 - 1,00 (m, 1 H),
0,83 - 0,73 (m, 1 H)

529

355

R hodc S)-1-(1-(4-
(isopropylsulfonyl)xyclohexyl)etyl)-
N-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-
1H-indol-3-carboxamit

(400MHz, DMSO-d)d 11,59 (s,
1H), 7,76-7,69 (m, 2H), 7,62 (d,
1H), 7,10-7,03 (m, 2H), 6,15 (s,
1H), 4,32 (d, 2H), 4,29-4,26 (m,
2H), 3,84 (s, 3H), 3,72 (br, d,,
1H), 3,45 (br, d,, 1H), 3,26 (tt,
1H), 2,91 (dt, 1H), 2,60 (s, 3H),
2,20 (s, 3H), 1,97 (br, d,, 1H),
1,54 (d, 3H), 1,35-1,24 (m, 2H),
1,18 (d, 3H), 1,16 (d, 3H), 1,05-
0,78 (m, 2H)

543

357

(R hodc S)-isobutyl 4-(1-(3-(((4-
metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-
yl)metyl)carbamoyl)-2-metyl-1H-
indol-1-yl)etyl)piperidin-1-
carboxylat .

(400MHz, DMSO-d¢)d

11,60 (br,s,, 1H), 7,75-7,60 (m,
3H), 7,10-7,03 (m, 2H), 6,15 (s,
1H) 4,33 (d, 1H), 4,13-4,06 (m,
1H), 3,84 (s, 3H), 3,74 (d, 1H),
2,80-2,60 (m, 3H), 2,58 (s, 1H),
2,50-2,42 (m, 2H), 1,96-1,90 (m,
1H), 1,54 (d, 3H), 1,25-1,22 (m,
1H), 0,98-0,72 (m, 6H)

537
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368

(R hodc S)-N-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-1-
(1-(1-(etylsulfonyl)piperidin-4-
yl)etyl)-2-metyl-1H-indol-3-
carboxamit

(400MHz, DMSO-dg)5 11,59 (s, 1
H), 7,78 - 7,71 (m, 1 H), 7,66 -
7,57 (m, 2 H), 7,07 (s, 2 H), 5,89
(s, 1 H), 4,32 (s, 2 H), 4,25 - 4,15
(m, 1 H), 3,65 - 3,59 (m, 1 H),
3,19 - 3,10 (m, 1 H), 2,98 (d, J =
7,4 Hz, 2 H), 2,87 - 2,77 (m, 1 H),
2,72 - 2,65 (m, 1 H), 2,58 (s, 3
H), 2,27 (s, 3 H), 2,12 (s, 3 H),
1,55 (d, T = 6,9 Hz, 4 H), 1,42 -
1,33 (m, 2 H), 1,17 (t, J = 7,4 Hz,
3 H), 1,12 - 1,00 (m, 1 H), 0,84 -
0,74 (m, 1 H)

513

382

(R hodc S)-N-((4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-(1-
(metylsulfonyl)piperidin-4-yl)etyl)-
1H-indol-3-carboxamit

(400MHz, DMSO-dg)d 11,60 (s, 1
H), 7,75 (d,J=17,1 Hz, 1 H), 7,65
- 7,58 (m, 2 H), 7,12 - 7,02 (m, 2
H), 5,89 (s, 1 H), 4,38 - 4,25 (m,
2 H), 4,20 (dd, J=7,0, 10,6 Hz, 1
H), 2,80 (s, 3 H), 2,76 - 2,67 (m,
2 H), 2,59 (s, 3 H), 2,46 - 2,31
(m, 2 H), 2,27 (s, 3 H), 2,12 (s, 3
H), 1,55 (d,J=6,9 Hz, 3 H), 1,51
(br, s., 1 H), 1,47 - 1,34 (m, 1 H),
1,29 - 1,21 (m, 1 H), 1,17 - 1,04
(m, 1 H), 0,80 (d, J = 12,9 Hz, 1
H)

499

Vi du tham chiéu 2. Téng hop (R hoic S)-1-(1-(1-isopropylpiperidin-4-yl)etyl)-N-((4-

metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-indol-3-

carboxamit (hop chit 358)

" N
H | HCI
o}

Y
Z
° _\
o
ZT
o
“Z

1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(piperidin-4-yl)etyl)- 1H-indol-3-

carboxamit hydroclorua,

THF (2,114ml,

0,211mmol),

Nap lo nho 25mL véi thanh khudy tir, (R hodc S)-N-((4-metoxy-6-metyl-2-oxo-

propan-2-on (0,061g,

1,057mmol), va natri triaxetoxybohydrua (0,224g, 1,057mmol). Phan tng dugc khuéy
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& nhiét do trong phong trong 12 gid. Phan tmg nghich dao duoc dimg bing cach cho
vio dung dich nwéc NaHCO; bio hoa, chiét bing etyl axetat va c6 dic trong chan
khong. Xir Iy nguyén liéu thu dwoc bang 10mL amoniac 7N trong MeOH va c6 dic
trong chan khong dé thu duoc nguyén liéu ma duoc tinh ché nhd sic ky silicagel (10g)
st dung DCM/MeOH/NH,OH (90:1:0,1) 1am chat rira giai dé thu duoc 33mg,
(0,065mmol, hiéu suét 31,0%) hop chit néu & d& muc nay & dang chat rin mau tring).

LCMS 479 (M+1)*; '"H NMR (DMSO-d6, 400MHz)

811,59 (o., 1H), 7,64 — 7,82 (1, 2H), 7,59 (5, 1H), 6,95 — 7,17 (u, 2H), 6,15 (o, 1H),
4,32 (8, 2H), 4,04 — 4,24 (p, 1H), 3,84 (o, 3H), 2,77 — 2,93 (u, 2H), 2,68 (5, 1H), 2,60 (o, 3H
), 2,20 (o, 3H), 2,08 — 2,15 (u, 1H), 1,92 (5, 1H), 1,83 (Bp. o., 1H), 1,54 (5, 3H), 1,27 — 1,43
(w, 2H), 0,91 (x, 6H), 0,71-0,67 (., 2H).

Hop chit dugc thé hién trong bang sau ddy dugc tao ra theo quy trinh chung

duoc néu trong cac vi du niy bing cach sir dung cac nguyén liéu ban dau thich hop.

Cac cAu triic cia cac hop chit dugc thé hién trén Fig.1.

Hop | ren 'H NMR m/z
chat so
(400MHz, DMSO-d¢)d 11,58 (s, 1 H),
(R hoac S)-N-((4-|7,76 - 7,65 (m, 2 H), 7,59 (d,J=7,8 Hz, 1
metoxy-6-metyl-2- H), 7,10 - 6,99 (m, 2 H), 6,14 (s, 1 H), 4,49
ox0-1,2- (t,J=6,4Hz, 1 H), 443 (t, ] =6,5Hz, 1
341 dihydropyridin-3- H), 437 (t, J = 6,1 Hz, 1 H), 4,34 - 4,28
yDmetyl)-2-metyl-1- | (m, 3 H), 4,21 - 4,10 (m, 1 H), 3,83 (s, 3 | 493
(1-(1-(oxetan-3- H), 3,30 - 3,23 (m, 1 H), 2,75 (br, s., 1 H),
yl)piperidin-4- 2,71 - 2,64 (m, 1 H), 2,60 (s, 3 H), 2,19 (s,
yDetyl)-1H-indol-3- | 4 H), 1,90 (br, s., 1 H), 1,75 (br, s., 1 H),
carboxamit 1,53 (d, J = 6,9 Hz, 3 H), 1,42 (br, s., 2 H),
1,11-0,98 (m, 1 H), 0,72 - 0,63 (m, 1l H)
< (400MHz, DMSO-d¢)d 11,58 (s, 1 H),
fritoigf‘g_mest)y'g'f(“' 7,76 - 7,65 (m, 2 H), 7,59 (d, J = 7.6 Hz, 1
ox0-1.2- H), 7,11 - 6,99 (m, 2 H), 6,14 (s, 1 H), 4,31
343 dihyd;opyridin-.%- (d, J=5,1 Hz, 2 H), 4,13 (br, s., 1 H), 3,83
yD)metyl)-2-metyl-1- (s, 3 H), 2,83 (d, J = 10,0 Hz, 1 H), 2,61 - | 451
o 2,52 (m, 5 H), 2,19 (s, 3 H), 2,09 (s, 4 H),
(1-(1-metylpiperidin- _ Iz 2 153 (d, 1= 67
4-yDetyl)-1H-indol- | 188 (& J=10.7 Hz, 2 1), 153 (d, I =6,
3-carboxamit Hz, 3 H), 1,34 (br, s., 1 H), 1,02 (d,J = 8,2
Hz, 1 H), 0,66 (br, s., 1 H)
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Hop | Ten 'H NMR m/z
chat so
< (400MHz ,.DMSO-d¢)d 11,59 (s, 1 H),
I(Ilfeto}lzsf‘g_mft)y'ﬁz'f(“‘ 7,77 - 7,66 (m, 2 H), 7,60 (d, J = 7,8 Hz, 1
0x0-1.2- H), 7,12 - 7,01 (m, 2 H), 6,15 (s, 1 H), 4,32
dihy dl’ropyri dino3- (d,J=49Hz,2H),4,13(d,J=7,1Hz 1

359 y)metyl)-1-(1-(1-(2- H), 3,85 (s, 3 H), 3,36 (t, ] = 5,9 Hz, 2 H), 495
metoxyetyl)piperidin- 3,19 (s, 3 H), 2,94 (d, J = 10,5 Hz, 1 H),
4-yD)etyl)-2-metyl- 2,71 - 2,56 (m, 5 H), 2,43 - 2,32 (m, 2 H),
1H-indol-3- 2,24 -2,12 (m, 4 H), 1,54 (d,J=6,9 Hz, 4
carboxamit H), 1,39 - 1,27 (m, 2 H), 1,02 (d, J = 8,7

Hz, 1 H), 0,65 (d, J=12,7 Hz, 1 H)

o (400MHz, DMSO-dg)d 11,79 - 11,45 (m, 1
gfylpli;i; disn)_ 41_(1 -1, 778 - 7,65 (m, 2 H), 7.59 (d, ] = 7.8
yetyl)-N-((4- Hz, 1 H), 7,14 - 6,99 (m, 2 H), 6,15 (s, 1
metoxy-6-metyl-2- H), 4,32 (d, ] = 4,9 Hz, 2 H), 4,20 - 4,08

360 o0x0-1.2- (m, 1 H), 3,84 (s, 3 H), 2,98 - 2,89 (m, 1 465
dihy d;opyri din-3- H), 2,71 - 2,61 (m, 2 H), 2,59 (s, 3 H), 2,27
yhmetyl)-2-metyl- - 2,21 (m, 2 H), 2,20 (s, 3 H), 1,94 - 1,80
1 Heindol-3- (m, 2 H), 1,54 (s, 4 H), 1,38 - 1,28 (m, 1
carboxamit H), 1,06 - 0,98 (m, 1 H), 0,93 (t, J =17,1

Hz, 3 H), 0,71 - 0,63 (m, 1 H)

(400MHz, DMSO-d¢)d 11,59 (br, s., 1 H),
(R hodc S)-etyl 2-(4- | 7,81 - 7,65 (m, 2 H), 7,60 (d, ] = 7,4 Hz, 1
(1-(3-(((4-metoxy-6- | H), 7,16 - 6,98 (m, 2 H), 6,15 (s, 1 H), 4,32
metyl-2-ox0-1,2- (d, J=4,9 Hz, 2 H), 4,23 - 4,11 (m, 1 H),

363 dihydropyridin-3- 4,04 (q, J = 7,0 Hz, 2 H), 3,84 (s, 3 H), 523
yDmetyl)carbamoyl)- | 2,95 - 2,86 (m, 1 H), 2,60 (s, 5 H), 2,20 (s,
2-metyl-1H-indol-1- | 4 H), 1,94 - 1,79 (m, 2 H), 1,54 (d, J = 6,9
yDetyl)piperidin-1- Hz, 4 H), 1,41 - 1,32 (m, 1 H), ,L15 (t,J =
yl)axetat 7,1 Hz, 3 H), 1,04 (d, J = 6,0 Hz, 2 H), 0,71

-0,61 (m, 1 H)

(400MHz, DMSO-d¢)d 11,63 (s, 1 H),
(R hodc S)-N-((4-|7,74 (d,)=17,6 Hz, 1 H), 7,65 - 7,56 (m, 2
etyl-6-metyl-2-oxo- | H), 7,12 - 7,01 (m, 2 H), 5,94 (s, 1 H), 4,34

366 1,2-dihydropyridin-3- | (t, J = 5,1 Hz, 2 H), 4,19 - 4,09 (m, 1 H),
yDmetyl)-2-metyl-1- | 2,88 (br, s., 1 H), 2,71 - 2,56 (m, 6 H), 2,14 | 449

(1-(1-metylpiperidin-
4-yl)etyl)-1H-indol-
3-carboxamit

(s, 7H), 1,91 (d, J=12,5 Hz, 1 H), 1,54 (d,
T=6,9Hz, 4 H), 1,41 - 1,31 (m, 2 H), 1,14
(t,T=7,6Hz 3 H), 1,05, J=9,1 Hz, 1
M), 0,68 (d, J=12,7 Hz, 1 H)
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Hop
chat so

Tén

'H NMR

367

(R hodc S)-N-((4,6-
dimetyl-2-oxo0-1,2-
dihydropyridin-3-
yDmetyl)-2-metyl-1-
(1-(1-metylpiperidin-
4-yl)etyl)-1H-indol-
3-carboxamit

(400MHz, DMSO-dg)8 11,59 (s, 1 H),
7,74 (d, T=6,9 Hz, 1 H), 7,65 - 7,56 (m, 2
H), 7,12 - 7,01 (m, 2 H), 5,89 (s, 1 H), 4,38
- 4,25 (m, 2 H), 4,20 - 4,09 (m, 1 H), 2,95
(br, s., 1 H), 2,68 (br, 5., 2 H), 2,58 (s, 3 H),
2,27 (s, 3 H), 2,21 (b, s., 3 H), 2,12 (s, 3
H), 1,94 (d, T=13,8 Hz, 1 H), 1,54 (d, J =
6,9 Hz, 4 H), 1,44 - 1,31 (m, 2 H), 1,07 (d,
T=12,5Hz, 1 H), 0,71 (d, J = 13,2 Hz, 1
H)

435

375

(R hodc S)-N-((4,6-
dimetyl-2-oxo0-1,2-
dihydropyridin-3-
yDmetyl)-2-metyl-1-
(1-(1-(oxetan-3-
yl)piperidin-4-
yDetyl)-1H-indol-3-
carboxamit

(400MHz, DMSO-dg)8 11,59 (br, s., 1 H),
7,73 (d, T = 17,6 Hz, 1 H), 7,65 - 7,55 (m, 2
H), 7,12 - 7,00 (m, 2 H), 5,89 (s, 1 H), 4,53
- 4,48 (m, 1 H), 4,47 - 4,42 (m, 1 H), 4,38
(s, 1 H), 431 (t, T = 5,2 Hz, 3 H), 4,21 -
4,10 (m, 1 H), 3,31 - 3,24 (m, 2 H), 2,81 -
2,64 (m, 2 H), 2,59 (s, 3 H), 2,26 (s, 3 H),
2,23 - 2,16 (m, 1 H), 2,12 (s, 3 H), 1,98 -
1,85 (m, 1 H), 1,81 - 1,70 (m, 1 H), 1,54 (d,
T=6,9 Hz, 3 H), 1,51 - 1,22 (m, 1 H), 1,12
- 0,96 (m, 2 H), 0,73 - 0,64 (m, 1 H)

477

380

(R hodc S)-N-((4-
etyl-6-metyl-2-oxo-
1,2-dihydropyridin-3-
yDmetyl)-2-metyl-1-
(1-(1-(oxetan-3-
yl)piperidin-4-
yDetyl)-1H-indol-3-
carboxamit

(400 MHz, DMSO-dg)d 11,63 (br, s., 1 H),
7,74 (d,J=7,36 Hz, 1 H), 7,60 (d, ] = 8,47
Hz, 2 H), 7,06 (quin, J = 7,13 Hz, 3 H),
594 (s, 1 H), 4,51 (t, ] = 6,47 Hz, 1 H),
4,46 (t, J = 6,35 Hz, 1 H), 4,40 (t, ] = 6,13
Hz, 1 H), 4,37 - 4,30 (m, 2 H), 4,28 - 4,11
(m, 1 H), 3,57 (s, 1 H), 3,34 (br, s., 2 H),
2,81 (d, ] = 10,70 Hz, 1 H), 2,67 (d, J =
14,94 Hz, 1 H), 2,64 - 2,57 (m, 4 H), 2,21
(d, J=10,93 Hz, 1 H), 2,14 (s, 3 H), 1,93
(d,J=12,49 Hz, 1 H), 1,83 (t, J = 11,37
Hz, 1 H), 1,54 (d, ] = 6,91 Hz, 3 H), 1,37
(d,J=10,48 Hz, 1 H), 1,25 (q, J =6,91 Hz,
1 H), 1,14 (t, J=7,58 Hz, 3 H), 1,06 (d, J =
9,81 Hz, 1 H), 0,70 (d, J= 12,49 Hz, 1 H)

491
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Hop

7Y . | Tén "HNMR m/z
chat s
'H NMR (400 MHz, DMSO-d)8 11,60 (br,
< s., 1 H), 7,74 (d, J = 7,13 Hz, 1 H), 7,66 -
gm?t‘;‘i‘_c}i)mﬂ(g_‘ﬁ 7,50 (m, 2 H), 7,15 - 6,99 (m, 2 H), 5,89 (s,
dihydropyri din-3’- 1 H), 4,40 - 4,24 (m, 2 H), 4,21 - 4,07 (m, 1
381 I 2y 1 | H),3,95-3,78 (m, 2 H), 3,57 (s, 1 H), 3,32
yl)metyl)-2-metyl-1
(1-(1-(tetrahydro-2H- | - 3,17 (m, 3 H), 2,68 (br, s., 1 H), 2,58 (s, 3 | 505
S H), 2,33 (br, s., 2 H), 2,27 (s, 3 H), 2,12 (s,
pyran-4-yl)piperidin- ~
4-yD)etyl)-1H-indol- 3 H), 2,00 - 1,88 (m, 2 H), 1,75 (d, J =
3-carboxamit 12,04 Hz, 1 H), 1,62 (br, s., 2 H), 1,54 (d,J
= 6,91 Hz, 3 H), 1,46 - 1,30 (m, 2 H), 1,01
(br, s., 1 H), 0,72 (br, s., 1 H)
(R hodac S)-tert-butyl
3-(4-(1-(3-(((4,6-
dimetyl-2-oxo-1,2-
dihydropyridin-3-
440 yl)metyl)carbamoyl)- 576
2-metyl-1H-indol-1-
yDetyl)piperidin-1-
yl)azetidin-1-
carboxylat
(400MHz, DMSO-dg)d 11,63 - 11,56 (m, 1
(R hodc S)-N-((4,6- | H), 7,76 - 7,70 (m, 1 H), 7,64 - 7,55 (m, 2
dimetyl-2-oxo0-1,2- H), 7,05 (s, 2 H), 5,89 (s, 1 H), 4,56 (s, 4
dihydropyridin-3- H), 4,31 (s, 2 H), 4,19 - 4,09 (m, 1 H), 3,36
377 yDmetyl)-2-metyl-1- | (d, J = 4,9 Hz, 1 H), 2,77 - 2,56 (m, 5 H),
(1-(1-(1- 2,26 (s, 3 H), 2,18 (s, 3 H), 2,12 (s, 3 H), | 490

metylazetidin-3-
yl)piperidin-4-
yletyl)-1H-indol-3-
carboxamit

1,94 - 1,85 (m, 1 H), 1,78 - 1,67 (m, 1 H),
1,53 (d, J = 6,9 Hz, 3 H), 1,50 - 1,45 (m, 1
H), 1,44 - 1,22 (m, 2 H), 1,07 - 0,93 (m, 1
H), 0,71 - 0,61 (m, 1 H)

Vi du 3. Téng hop (R hozc S)-1-(1-(1-(2-floetyl)piperidin-4-yl)etyl)-N-((4-metoxy-6-
metyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-indol-3-carboxamit (hop chat

356):
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Nap lo nhé 25mL véi thanh khudy tir, (R hoic S)-N-((4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(piperidin-4-yl)etyl)-1H-indol-3-
carboxamit hydroclorua (0,062g, 0,131mmol), K,C05(0,072g, 0,524mmol), MeCN
(0,655ml, 0,131mmol), DMF (0,262ml, 0,131mmol) va 1-bromo-2-floetan (0,020ml,
0,262mmol). P4y nip phan tng va gia nhiét dén 82°C kém khudy trong 4 gid. Phan
ng dwoc dé mét dén nhiét d6 trong phong, loc va hip thu so bd phan dich loc 1én
silicagel (12g). Tinh ché nguyén liéu nhd sic ky SiO, (25g) bang cach st dung
DCM/MeOH/E;N (85:15:0,5) 1am chét rira giai ¢ thu dwoc hop chét néu ¢ d& muc
ndy & dang chat rin mau tring nhat (30mg, 0,059mmol, hiéu suit 45,1%). LCMS 483
(M+1)"; "H NMR (DMSO0-d6, 400 MHz) & 11,59 (s, 1H), 7,75-7,68 (m, 2H), 7,60 (d, 1
H) 7,09-7,03 (m, 2H), 6,15 (s, 1H) 4,53-4,51 (m, 1H), 4,42-4,39 (m, 1H), 4,32 (d, 2H),
4,24-4.2 (m, 1H), 3,84 (s, 3H), 2,98 (br, d,, 1H), 2,70-2,49 (m, 4H), 2,60 (s, 3H), 2,20
(s, 3H), 2,01 (dt, 1H), 1,92-1,90 (m, 1H), 1,75-1,71 (m, 1H), 1,54 (d, 3H), 1,38-1,36
(m, 1H), 1,02-0,98 (m, 1H), 0,7-0,66 (br, d,, 1H).

Hop chat dugc thé hién trong bang sau ddy dugc tao ra theo quy trinh chung
dugc néu trong céc vi du ndy bang cach sir dung cic nguyén liéu ban diu thich hop.

Céc chu tric cua cac hop chét duoc thé hién trén F ig.1.

Hop

i . | Téen 'H NMR m/z
chat so

(R hodc S)-1-(1-(1-
(2,2-
difloetyl))piperidin-4-
yDetyl)-N-((4-

362 metoxy-6-metyl-2-
oxo-1,2-
dihydropyridin-3-
yl)metyl)-2-metyl-
1H-indol-3-
carboxamit

(400 MHz, DMSO-dg) = 11,60 (br, s., 1 H),
7,77 - 7,66 (m, 2 H), 7,60 (d, J = 7,6 Hz, 1
H), 7,14 - 7,00 (m, 2 H), 6,15 (s, 1 H), 6,06
(t, T=557Hz, 1 H), 432 (d, T =49 Hz, 2
H), 4,15 (br, s., 1 H), 3,84 (s, 3 H), 3,03 - | 501
2,93 (m, 2 H), 2,73 - 2,62 (m, 3 H), 2,60 (s, 3
H), 2,26 - 2,10 (m, 4 H), 1,93 - 1,79 (m, 1 H),
1,59 - 1,46 (m, 4 H), 1,41 - 1,29 (m, 1 H),
1,11 - 0,97 (m, 1 H), 0,67 (br, 5., 1 H)
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dihydropyridin-3-
yDmetyl)-2-metyl-
1H-indol-3-
carboxamit

3 H), 2,58 (s, 3 H), 2,26 (s, 3 H), 2,21 - 2,13
(m, 2 H), 2,12 (s, 3 H), 1,92 - 1,79 (m, 2 H),
1,53 (s, 4 H), 1,41 - 1,29 (m, 1 H), 1,10 - 0,97
(m, 1 H), 0,70 - 0,59 (m, 1 H)

Hop | 1ap "H NMR m/z

chat so
(R hodc S)-N-((4- | (400MHz, DMSO-d¢)8 = 11,60 (br, s., 1 H),
metoxy-6-metyl-2- 7,78 - 7,66 (m, 2 H), 7,60 (d, J = 8,2 Hz, 1
oxo-1,2- H), 7,13 - 7,00 (m, 2 H), 6,15 (s, 1 H), 4,32

378 dihydropyridin-3- (d, J = 4,9 Hz, 2 H), 4,22 - 4,09 (m, 1 H),
yDmetyl)-2-metyl-1- | 3,84 (s, 3 H), 3,03 - 2,91 (m, 1 H), 2,73 - 2,64 | 533
(1-(1-(3,3,3- (m, 1 H), 2,60 (s, 3 H), 2,48 - 2,31 (m, 5 H),
triflopropyl)piperidin- | 2,20 (s, 3 H), 2,01 - 1,85 (m, 2 H), 1,58 - 1,46
4-yDetyl)-1H-indol-3- | (m, 4 H), 1,36 - 1,29 (m, 1 H), 1,08 - 0,98 (m,
carboxamit 1 H), 0,73 - 0,62 (m, 1 H)

(500MHz, DMSO-dg)é = 11,59 (s, 1 H), 7,74
(R hodc S)-N-((4-|(d, J=7,6 Hz, 1 H), 7,71 - 7,66 (m, 1 H),
metoxy-6-metyl-2- 7,61 (d,J =7,8 Hz, 1 H), 7,13 - 7,01 (m, 2
0x0-1,2- H), 6,15 (s, 1 H), 4,32 (d, ] = 4,9 Hz, 2 H),

365 dihydropyridin-3- 4,22 -4,12 (m, 1 H), 3,84 (s, 3 H), 3,15-2,95
yDmetyl)-2-metyl-1- | (m, 3 H), 2,75 - 2,66 (m, 1 H), 2,60 (s, 3 H), | 519
(1-(1-(2,2,2- 2,39-2,31 (m, 1 H), 2,20 (s, 3 H), 2,05-1,98
trifloetyl)piperidin-4- | (m, 1 H), 1,92 - 1,84 (m, 1 H), 1,56 - 1,46 (m,
yDetyl)-1H-indol-3- | 4 H), 1,42 - 1,32 (m, 1 H), 1,11 - 1,01 (m, 1
carboxamit H), 0,69 - 0,62 (m, 1 H)

< (400MHz ,DMSO0-d¢)d = 11,59 (s, 1 H), 7,73
gz_hoac S-0-C- | (4 Y =78 Hz, 1 1), 7,65 - 7.55 (m, 2 H),
iy . 7,12 - 7,00 (m, 2 H), 6,22 - 5,90 (m, 1 H),
Sii‘z;f)y_ll)\%ﬂl&eg_d‘n"" 5,89 (s, 1 H), 4,36 - 4,25 (m, 2 H), 4,20 - 4,09
441 dimetyl-2-0X(;-l,2- (m, 1 H), 3,01 - 2,93 (m, 1 H), 2,72 - 2,59 (m, 485

Vi du tham chiéu 4. Tdng hop (R hoic S)-N-((4-metoxy-6-metyl-2-oxo-1,2-

dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(1-(pyrimidin-2-yl)piperidin-4-yl)etyl)-1H-

indol-3-carboxamit (hop chit 361).

| %NH

0 N Hal

|
L 7 © N
| L
HN N
0 0

-43-




29148

Thém 2-clopyrimidin (185mg, 1,611mmol), (R hodc S)-N-((4-metoxy-6-metyl-
2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(piperidin-4-yl)etyl)-1H-indol-3-
carboxamit hydroclorua (508mg, 1,074mmol), va EtOH (8mL) vao lo nho c6 thé day
kin lai. Thém Et;N (449pl, 3,22mmol) vao dung dich nay. P4y kin lo nho va gia nhiét
dén 100°C qua dém. P& dung dich ngudi dén nhiét do trong phong va cd déc trong
chén khong. Tinh ché phin cin tho qua sic ky silicagel (hexan: (3:2 DCM:IPA)) dé
thu dugc hop chit néu & d& muc nay ¢ dang chét rin (357mg, 0,694mmol, hiéu suit
64,6%). LCMS 515 (M+1)"; "H NMR (DMSO-d6, 400 MHz)3 11,60 (s, 1 H), 8,30 (d,
J=41Hz, 2 H), 7,76 (d, ] = 7,6 Hz, 1 H), 7,73 - 7,64 (m, 2 H), 7,14 - 7,01 (m, 2 H),
6,55 (t,J=4,7Hz, 1 H), 6,15 (s, 1 H), 4,84 - 4,75 (m, 1 H), 4,57 - 4,47 (m, 1 H), 4,33
(d, J =42 Hz, 2 H), 4,22 - 4,11 (m, 1 H), 3,84 (s, 3 H), 2,92 - 2,81 (m, 1 H), 2,63 -
2,52 (m, 4 H), 2,20 (s, 3 H), 2,05 - 1,94 (m, 1 H), 1,61 - 1,49 (m, 4 H), 1,34 - 1,21 (m,
1 H), 1,04 - 0,91 (m, 1 H), 0,83 - 0,75 (m, 1 H).

Hop chét dugc thé hién trong bang sau day duoc tao ra theo quy trinh chung
duoc néu trong vi du ndy bang cich str dung cac nguyén liéu ban dau thich hop. Cu

tric ctia hop chat duoc thé hién trén Fig.1.

metyl-1-(1-(1-
(pyridin-2-
yl)piperidin-4-
yDetyl)-1H-indol-
3-carboxamit

3,85 (s, 3 H), 2,90 - 2,70 (m, 2 H), 2,58 (5, 3
H), 2,20 (s, 3 H), 2,06 - 1,91 (m, 1 H), 1,63 -
1,47 (m, 4 H), 1,40 - 1,27 (m, 1 H), 1,07 -
0,94 (m, 1 H), 0,82 - 0,72 (m, 1 H)

g)o'p chat Tén ' NMR o
. (400MHz, DMSO-dg)8 11,60 (br, s., 1 H),
Ei&i?g)nitgf 8,06 (d, J = 3,6 Hz, 1 H), 7,82 - 7,62 (m, 3
2-0x0-1.2- I_Ds 7,51-7,39 (m: 1 H), 7,17 - 6,98 (m, 2 H)’
dihydropyridin-3- | %75 (&, = 8,5 Hz, 1 H), 6,61 - 6,49 (m, 1
373 yhmetyl)-2- H), 6,15 (s, 1 H), 4,49 - 4,38 (m, 1 H), 4,33
(d, J = 3,8 Hz, 2 H), 4,24 - 4,03 (m, 2 H), | 514

Vi du tham chiéu 5. Téng hop (R hoic S)-1-(1-(1-(2-hydroxyetyl)piperidin-4-yl)etyl)-
N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-indol-3-

carboxamit (hop chat 347).




‘\7,CNIOH

|
O N
’d
b u
HN N
o) 0

Thém (R hodc S)-N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2-metyl-1-(1-(piperidin-4-yl)etyl)-1H-indol-3-carboxamit (0,1g, 0,229mmol) viao éng
day kin dugc nap vé6i thanh khudy tir dugc bd sung DCM (3mL) va 1am lanh phan tmg
dén 0°C. Thém oxiran vao hdn hop phan tmg d4 dwoc 1am lanh ma duge ngung tu vao
trong lo phan tng (khoang 1mL). Phan tng duoc khudy dén nhiét d6 trong phong
trong 4 gi® va sau d6 cd dic trong chan khong dé thu dugc nguyén liéu thé ma duoc
tinh ché bang séc ky silicagel (12g) sir dung etyl axetat/MeOH (4:1) 1am chét rtra giai
d& thu duoc hop chét néu & dé muc nay & dang chit rin mau tring (50mg). LCMS 481
(M+1)"; "H NMR (DMSO-d6, 400 MHZ)3 )& 11,58 (s, 1 H), 7,77 - 7,65 (m, 2 H),
7,59 (d,J=7,8Hz, 1 H), 7,11 - 6,99 (m, 2 H), 6,14 (s, 1 H), 4,54 - 4,44 (m, 1 H), 4,31
(d, J=5,1Hz, 3 H), 4,13 (dd, J=7,1, 10,3 Hz, 1 H), 3,83 (s, 3 H), 3,42 (q, ] = 6,0 Hz,
2 H), 2,93 (br, s., 1 H), 2,71 - 2,56 (m, 4 H), 2,31 (br, s., 2 H), 2,19 (s, 3 H), 2,03 - 1,83
(m, 2 H), 1,64 (br, s., 1 H), 1,53 (d, ] = 6,9 Hz, 3 H), 1,32 (d, J = 11,1 Hz, 1 H), 1,02
(d,J=10,3Hz, 1 H), 0,65 (d, J=11,8 Hz, 1 H).

Hop chit dugc thé hién trong bang sau diy duoc tao ra theo quy trinh chung
dwoc néu trong vi du nay bing cach st dung cac nguyén liéu ban dau thich hop. Cu

tric clia cAc hop chét dugc thé hién trén Fig. 1.

Hop | en 'HNMR m/z
chat so
) NMR (400MHz, DMSO-d6)5 11,58 (br, s.,
gd}r‘gi;_?'l'(l'(l'(z' 1 H), 7,76 - 7,65 (m, 2 H), 7,58 (d, T = 7,8
metyloopyDpiperidin- | 2 1 - 710 - 6.99 (m, 2K, 6,14 (s, 1 H),
oy DeotyD) N, 431 (d, J = 4,9 Hz, 2 H), 4,14 (br, s., 1 H),

352 otoxy-6-metyla. | 394 (5 1 H), 3,83 (5,3 ), 3,56 (5, 2 H), | 5
Y 3,01 (d, J= 11,4 Hz, 1 H), 2,73 - 2,64 (m, 1
dihydropyridin-3- H), 2,59 (s, 3 H), 2,19 (5, 3 H), 2,16 - 2,03
DmetyD).2-metyl- 1 | @ 2 ). 152 (4,7 =69 Hz, 4 H), 1,34 (b,
indol-3-carboxamit s., 2 H), 1,02/ (d, J = 4,5 Hz, 7 H), 0,66 -

0,58 (m, 1 H)

369 (R hoje S)-N-((46- | (400MHz DMSO-d6)5 11,59 (br, s., 1 H), [ 40,

dimetyl-2-o0x0-1,2- 7,77 - 7,69 (m, 1 H), 7,60 (br, s., 2 H), 7,06
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dihydropyridin-3- (br, s., 2 H), 5,89 (s, 1 H), 4,31 (t, ] = 5,7
yDmetyl)-1-(1-(1-(2- | Hz, 2 H), 4,20 - 4,09 (m, 1 H), 4,00 - 3,92
hydroxy-2- (m, 1 H), 3,58 - 3,55 (m, 2 H), 3,19 - 3,10

metylpropyl)piperidin- | (m, 1 H), 3,07 - 2,95 (m, 1 H), 2,74 - 2,63
4-yletyl)-2-metyl-1H- | (m, 1 H), 2,59 (br, s., 3 H), 2,27 (s, 3 H),
indol-3-carboxamit 2,12 (s, 3 H), 1,89 - 1,72 (m, 1 H), 1,54 (br,
s., 4 H), 1,30 - 1,14 (m, 2 H), 1,03 (br, s., 6
H), 0,84 - 0,57 (m, 2 H)

Vi du 6. Téng hop (R hoic S)-N-((4-metoxy-6-metyl-2-oxo0-1,2-dihydropyridin-3-
yDmetyl)-2-metyl-6-phenyl-1-(1-(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3-
carboxamit (hop chat 374).

B(OH),
| 0
® |
"g OHW:Eb\ —_— :,@in ll:?_C.
0 o ci o 0 O O

Nap 6ng phan Gng 25mL v6i thanh khudy tlr, axit phenyl boronic (72,6mg,
0,596mmol), K;PO, (103mg, 0,447mmol), tién chit xdc tic X-Phos (Clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1’-biphenyl)[2-(2-
aminoetyl)phenyl)]paladi(Il)) (4,92mg, 5,96pumol), va diy kin lo nho. Tao chéin
khong/lam day lai lo nhé bing nito (3x) trudc khi thém metyl 6-clo-2-metyl-1-(1-
(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3-carboxylat (hgp chit 314) (100mg,
0,298mmol) & dang dung dich trong 1,4-dioxan (ImL). Sau d6, gia nhiét lo nho dén
100°C qua dém kém khudy. Sau d6, d lo nhoé ngudi dén nhiét do trong phong va cb
dic phan mg trong chan khong. Tinh ché phén cin thé qua sic ky SiO, (10g) bing
céch str dung cht rira giai etyl axetat/hexan (4:1), thu dugc hop chit néu & d& muc nay
& dang chét rin mau tring (106mg, 0,28 1mmol, hiéu sudt 94%)). LCMS 514 (M+1)";
'HNMR 'H NMR (400MHz, DMSO-d¢)8 = 11,59 (s, 1 H), 7,98 - 7,84 (m, 2 H), 7,75 -
7,67 (m, 3 H), 7,47 (t, J =7,8 Hz, 2 H), 7,39 (d, J = 8,5 Hz, 1 H), 7,35 - 7,27 (m, 1 H),
6,15 (s, 1 H), 4,35 (d, ] =4,9 Hz, 2 H), 4,25 - 4,12 (m, 1 H), 3,93 (d, ] = 8,5 Hz, 1 H),
3,86 - 3,77 (m, 3 H), 3,67 (d, J = 8,5 Hz, 1 H), 3,39 - 3,32 (m, 1 H), 3,10 - 3,00 (m, 1
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H), 2,62 (s, 3 H), 2,21 (s, 3 H), 1,85 (4, T = 10,0 Hz, 1 H), 1,63 - 1,49 (m, 4 H), 1,45 -
1,33 (m, 1 H), 1,20 - 0,99 (m, 1 H), 0,66 (d, J = 12,0 Hz, 1 H).

Vi du tham chiéu 7. Téng hop axit (R hogic S)-2-(4-(1-(3-((4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metylcarbamoyl)-2-metyl-1H-indol-1-yl)etyl)piperidin-1-yl)
axetic (hop chét 364).

LiOH

(o)
OH
. }—O')\'
mﬁ%
] o}

Thém R hodc S)-etyl-2-(4-(1-(3-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metylcarbamoyl)-2-metyl-1H-indol-1-yl)etyl)piperidin-1-yl)axetat
(hop chit 363) (69mg, 0,132mmol), THF (1,5mL), MeOH (1,5mL) va nude (0,75mL)
vao binh thét c6 ddy tron dwoc nap v6i thanh khudy tir. Thém lithi hydroxit
monohydrat (5,54mg, 0,132mmol) vao dung dich ndy va khudy phan tmg & nhiét do
trong phong trong 1 gid. Loai bo cac phan hitu co trong diéu kién &p sudt giam va tinh
ché dung dich trong nudc thu duoc qua HPLC pha d3o (nuéc/MeCN) 0—95% dé thu
duoc hop chit néu & d& muc nay (66mg, 0,108mmol, hidu suit 82%). LCMS 514
(M+1)""H NMR (400MHz ,DMSO0-dg)8 = 11,67 (s, 1 H), 9,65 (s, 1 H), 7,84 - 7,68 (m,
2H), 7,63 (d,J=74Hz 1H),7,14-7,03 (m, 2 H), 6,18 (s, 1 H), 4,33 (d, ] = 3,6 Hz,
2 H), 4,27 - 4,15 (m, 1 H), 4,04 (br, s., 2 H), 3,85 (s, 3 H), 3,57 (s, 1 H), 3,35 - 3,23
(m, 1 H), 3,14 - 2,99 (m, 1 H), 2,86 - 2,74 (m, 1 H), 2,62 (s, 3 H), 2,21 (s, 3 H), 2,18 -
2,08 (m, 1 H), 1,75 (s, 1 H), 1,60 - 1,49 (m, 4 H), 1,46 - 1,33 (m, 1 H), 0,92 - 0,81 (m,
1 H).

Vi du 8. Téng hop (R hodc S)-metyl 2-metyl-6-(pyridin-3-yl)-1-(1-(tetrahydro-2H-
pyran-4-yl)etyl)-1H-indol-3-carboxylat.

Hop chét trung gian nay duogc sir dung 1am nguyén liéu ban diu thay thé & budc

7 duoc dua ra trong vi du 1 dé tdng hop cac hop chét khac cia sang ché.
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(R hodc S)-metyl 2-metyl-1-(1-(tetrahydro-2H-pyran-4-yl)etyl)-6-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-indol-3-carboxylat

YOt O
O v T o ual

O P(CgH11)2

Thém Pd(OAc), (10,03mg, 0,045mmol), kali axetat (219mg, 2,233mmol),
4,4,4'4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (567mg, 2,233mmol), va 2-
dixyclohexylphosphino-2°,4’,6’-triisopropylbiphenyl(XPhos) (85mg, 0,179mmol) vao
binh thét ¢d day tron va day kin lo nho. Thém (R hoic S)-metyl 6-clo-2-metyl-1-(1-
(tetrahydro-2H-pyran-4-yl)etyl)-1H-indol-3-carboxylat (buéc 6) (500mg, 1,489mmol)
duogc hoa tan trong dioxan (3,4mL) vao lo ndy va tao chan khéng/lam day lai hdn hop
phan tmg bang N, (3%) trudc khi gia nhiét &én 100°C qua dém. Sau d6, phan tng dugc
dé ngudi dén nhiét do trong phong va pha loéng bang EtOAc. Loc phan tmg qua dét
tdo diatomit va c6 dac ph?m dich loc d& thu duoc hop chét néu & d muc nay ma duoc

st dung trong c4c phan tmg tiép theo ma khong cin tinh ché thém. LCMS 428 M+1)".

(R hodc S)-metyl 2-metyl-6-(pyridin-3-yl)-1-(1-(tetrahydro-2H-pyran-4-yl)etyl)-1H-

indol-3-carboxylat:

N PdCl,(dppf)-CH,Cl, N
I —_— |
o] t \ /

o

Thém K,CO; (206mg, 1,488mmol), san phim cong PdCly(dppf)-CH,Cl,
(60,8mg, 0,074mmol) vio lo nho c6 thé day kin lai va ddy kin lo nho. Tao chan
khong/lam dy lai lo nho nay bing Ny(3%) trudce khi thém (R hodc S)-metyl 2-metyl-1-
(1‘-(tetrahydro-2H—pyran-4-y1)ety1)-6-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indol-3-carboxylat (318mg, 0,744mmol) dugc hoa tan trong 1,4-dioxan (4mL), 3-
bromopyridin (71,7ul, 0,744mmol) va nuéc (400pL). Tao chan khong/lam diy lai
phan g bang Ny(3%) trudc khi gia nhiét dén 100°C. Lam ngudi dung dich dén nhiét
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do trong phong va pha lodng bing EtOAc. Loc dung dich va c6 dic trong chén khong.
Tinh ché phin can tho qua sic ky silicagel (10g, EtOAc/hex (1:1)) d thu duoc hop
chét néu & d& muc nay (101mg, 0,267mmol, hidu suét 35,9%). LCMS 379 (M+1)".

Vi dy 9. Hop chét trung gian alkyl carboxylat khac.

Cac hop chét trung gian alkyl carboxylat sau day duoc téng hop theo cach
tuong tu véi cadch duoc néu ¢ bude 2 ciavidu 1, béng cach str dung nguyén li€u ban

dAu va chit phan tng thich hop.

Tén Céu triic m/z

[oTd
(F)-etyl 5-flo-1-(1- d
metoxypropan-2-yl)-2-metyl- oM 294
1H-indol-3-carboxylat
(#)-etyl 6-flo-1-(1- NS
metoxypropan-2-yl)-2-metyl- o T N 294
1H-indol-3-carboxylat ~ ! F
(¥)-etyl 1-(1-metoxypropan-2- »JO’
yl)-2-metyl-1H-indol-3- o N 276
carboxylat e I
(%)-tert-butyl 1-(1- \)JO—
metoxypropan-2-yl)-2-metyl- N 305
1H-pyrolo[2,3-b]pyridin-3- o ML )=N
carboxylat >r 0 \_7

o
()-tert-butyl 1-(1-
etoxypropan-2-yl)-2-metyl-1H- }'J 319
pyrolo[2,3-b]pyridin-3- o M D=n
carboxylat \l’ \ /
]
tert-butyl 1-(3-metoxybutan-2- 5,\{
yl)-2-metyl-1H-pyrolo[2,3- ™y 319
b]pyridin-3-carboxylat >° X\
etyl 1-(3-metoxybutan-2-yl)-2- H
metyl-6-(metylsulfonyl)-1H- , N 368
indol-3-carboxylat ~P© SO,Me
] ,
OMe
(¥)-etyl 1-(3-metoxypentan-2- N&
yl)-2-metyl-1H-indol-3- | 304
carboxylat ~O
o
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Vi du 10. Cac hop chat khac cia sang ché duoc tao ra tir hop chét trung gian cua axit

carboxylic.

Céc hop chét sau ddy dugc tdng hop theo cach tuong tw véi cach duogce dua ra &

bude 4 ctia vi du 1, bang cach sir dung nguyén lidu ban dau thich hop. Céc cAu tric cla

céc hop chit ndy dugc dua ra trén Fig.1

Hop chit | tén "HNMR m/z
(CDCl;, 400MHz)8 12,63-12,64 (d, J
=3,2Hz, 1H), 7,84(s, 1H), 7,49 (s, 1H),

()-1-(1-(4,4- 7,42-7,40 (d, J =9,2Hz, 1H), 7,06-7,00
difloxyclohexyl)etyl)-N- | (m, 2H), 5,90-5,89 (d, J =3,6Hz 1H),

304 ((4-metoxy-6-metyl-2- | 4,66-4,62 (t, ] =14Hz, 2H), 4,11-4,08 (m, | ,,,
oxo-1,2-dihydropyridin- | 1H), 3,88-3,87 (d, J =3,6Hz,3H), 2,99-
3-yDmetyl)-2-metyl-1H- | 2,76  (m,3H),2,36(s,1H), 2,25(s,3H),
indol-3-carboxamit 2,17-2,16 (d, J =3,2Hz, 2H), 2,08-

2,05(m, 2H), 1,84-1,70(m, 2H), 1,61(s,

1H), 1,51-1,47(m, 2H)
éil)nzt;ll";\;(gl“;etoxy (400 MHz, CD;0D) §7,59-7,55 (m, 1H),
dihydropyri polipy 7,42-7,39 (m, 1H), 6,95-6,90 (m, 2H),

230 DoetyD)1-(1- 4,57 (s, 2H), 4,12 (s, 3H), 3,99-3,94 (m, | ,, o
zietox;,propan-2-yl)-2- 1H), 3,72-3,65 (m, 1H), 3,19 (s, 3H),
metyl-1Heindol-3. gfg(s, 3H), 2,54 (s, 3H), 1,59-1,57(d,
carboxamit
e o T3 | (400 MHz, CDLOD) § 7,70-7,66 (m,
dihydmpyridin_g_ 1H), 7,36-7,33 (m, 1H), 6,94-6,89 (m,

231 Dmetyl). 1-(1- 2H), 4,56 (5, 2H), 4,11 (s, 3H), 3,97-3,92 | .
3’netox3}1,propan-2-yl)-2- (m, 1H), 3,71-3,67 (m, 1H), 3,20 (s, 3H),
metyl-1 H-indol-3. gﬁ)z(s, 3H), 2,53 (s, 3H), 1,58-1,56(d,
carboxamit
f:gtigtgetl";” (400 MHz, CD;OD) & 7,69(d, J=7,2
dihydropyri pagy Hz,1H), 7,53(d, J=7,6 Hz,1H), 7,12(m,

218 Dmetyl1-(1- 2H), 6,26(s,1H), 4,80(m, 1H), 4,52(s,2H), | 5,
M i Y sy, | 399(m, 4HD375(m, 1H),3,20(s, 3H),
metoxypropan-2-yl)-2- | "o "351) 2 31(s, 3H), 1,59(d, J=7.2
metyl-1H-indol-3- Hz,3H)
carboxamit ’

(£)-N-((4,6-dimetyl-2- | (400 MHz, CD;OD) & 7,74(m, 1H),
oxo-1,2-dihydropyridin- | 7,57(d, J=7,6 Hz, 1H), 7,15(m, 2H),

183 3-yDmetyl)-1-(1- 6,14(s,1H), 4,86(m,1H), 4,55(s,2H), | 10,
metoxypropan-2-yl)-2- 4,02(m, 1H),3,77(m, 1H),3,22(s, 3H),
metyl-1H-indol-3- 2,65(s, 3H), 2,43(s, 3H), 2,26(s, 3H),
carboxamit 1,62(d, J=7,2 Hz,3H)
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Hop chit | tén 'HNMR m/z
(400 MHz, CDCl3)6 13,23 (s, 1H), 8,16-
sgtggigeiogw 8,17 (m, 1H), 8,11-8,13 (m, 1H), 7,57-
dihydropyridin’-3- 7,60 (t, J = 5,2Hz,1H), 6,93-6,96 (m,

204 ymetyl)-1-(1- 1H), 5,92 (s, 1H), 4,82-4,83 (d, T =24 399
metoxypropan-2-yl)-2- Hz,1H), 4,65-4,66 (d, J = 6,4 Hz2H),
metyl-1H-pyrolo[2,3- 3,89 (s, 3H), 3,81-3,85 (m, 1H), 3,22 (s,
b]pyridin-3-carbox;1mit ?dH)J’ 2’29()(1323% 2,17 (s, 3H), 1,64-1,66
(*)-1-(1-
xyclopropyletyl)-N-

h11 ((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3- 379
yl)metyl)-2-metyl-1H-
pyrolo[2,3-b]pyridin-3-
carboxamit
(#)-1-(1-etoxypropan-2- | (400 MHz, CDCl;)$ 8,173-8,189 (m,
y1)-N-((4-metoxy-6- 1H), 8,13-8,153 (m, 1H), 7,563(s, 1H),

h12 metyl-2-oxo0-1,2- 6,977-7,008 (m, 1H), 5,938 (s, 1H),
dihydropyridin-3- 4,652-4,667 (d, 2H), 4,177(s, 1H), 3,309- | 413
yDmetyl)-2-metyl-1H- | 3,454 (m, 2H), 3,94-3,98(m, 1H), 2,806
pyrolo[2,3-b]pyridin-3- | (s , 3H), 2,212 (s, 3H), 1,665-1,682 (d,
carboxamit 3H), 1,044 (t, 3H)

(400 MHz, CDCl3)6
ﬁgtﬁg‘;;é"’l‘yf 12,5 (s, 1H), 8,11-8,18 (m, 2H), 7,60 (s,
dihydropyri diri—3- 1H), 6,95-6,98 (m, 1H), 5,90 (s, 1H),

235 Dmetyl)-1-(1- 5,96 (s, 1H), 4,83 (s, 1H), 4,10-4,21 413
1}1’1etox3}f,propan-2-yl)-2- (m,3H), 3,82-3,83 (m, 1H), 3,23 (s, 3H),
metyl-1H-pyrolo[2,3- 3,79 (s, 3H), 2,15 (s, 3H), 1,65-1,66 (d, J
blovridi ~ .. |=6,8 Hz,6H), 1,44-147 (t, J =72 Hz ,

|pyridin-3-carboxamit 3H)
N-((4,6-dimetyl-2-oxo- | (400 MHz, CD;0D): 58,67-8,65 (d, 1H),
1,2-dihydropyridin-3- 8,45-8,44 (d, 1H), 7,59-7,55(m, 1H),

241 yDmetyl)-1-(3- 6,70 (s, 1H), 4,79 (s, 1H), 4,61 (s, 2H), 397
metoxybutan-2-yl)-2- 4,07 (s, 1H), 3,32 (s, 3H), 2,75(s, 3H),
metyl-1H-pyrolo[2,3- 2,56 (s, 3H), 2,42(s, 3H), 1,68-1,66(d,
b]pyridin-3-carboxamit | 3H), 1,16-1,15(d, 3H),

(#)-N-((6-¢tyl-4- 'H NMR (400 MHz, CD;OD)8 825-
metoxy-2-ox0-1,2- 8,29(m, 2H),0 7,28-7,31(m, 1H), 6,89(s,

720 dihydropyridin-3- 1H), 4,93-4,95(br, 1H), 4,58(s, 2H), 4,2-

yDmetyl)-1-(1- 4,25(m, 1H),4,13(s, 3H), 3,77-3,81(m, | 413

metoxypropan-2-yl)-2-
metyl-1H-pyrolo[2,3-
b]pyridin-3-carboxamit

1H), 3,24(s, 3H), 2,79-2,84(q, 1H),
2,72(s, 3H), 1,66-1,68(d, J = 7,2 Hz,

3H)1,32-1,36(t, 3H)
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A

Hop chét | tén "HNMR m/z
(400 MHz, d6-DMSO0)8 11,57 — 11,65
(m, 1H), 8,18 — 8,23 (m, 1H), 8,07 — 8,12
(R hodc  S)-N-((4- | (m, 1H), 7,83 — 7,91 (m, 1H), 7,07 - 7,15
Metoxy-6-metyl-2-oxo- | (m, 1H), 6,15 (s,1H), 4,31 (d, J = 4,46
h3g 1,2-dihydropyridin-3- Hz, 1H), 4,04 — 4,20 (m, 1H), 3,88 —
yDmetyl)-2-metyl-1-(1- | 3,97 (m, 1H), 3,84 (s, 3H), 3,59 — 3,70 | 439
(tetrahydro-2H-pyran-4- | (m, 1H), 2,97 — 3,10 (m, 1H), 2,79 — 2,93
yDetyl)-1H-pyrolo[2,3- | (m, 1H), 2,67 (br, s., 3H), 2,20 (s, 3H),
b]pyridin-3-carboxamit | 1,78 — 1,88 (m, 1H), 1,53 — 1,68 (m, 3H),
1,28 — 1,41 (m, 2H), 0,97 — 1,13 (m, 2H),
0,56 — 0,68 (m, 1H)
(400MHz, DMSO-dg)8 = 11,73 — 11,56
(m, 1 H), 8,19 (d, J = 3,1 Hz, 1 H), 8,06
< (dd,J=1,4,79 Hz, 1 H), 7,82 (br, s., 1
Eifi{metifll(ig(ioxﬁ)l_g{-((4’6- H), 7,10 (dd, T = 4,7, 7,8 Hz, 1 H), 5,91
dihydropyridin—i- (s, 1 H), 4,30 (br, s., 2 H), 4,19 — 4,02
306 (m, 1 H), 3,90 (d, J = 8,5 Hz, 1 H), 3,63
yDmetyl)-2-metyl-1-(1- N 423
(tetrahydro-2H-pyran-4- (d, J=7,8 Hz, 1 H), 3,29 (s, 1 H), 3,06
y1)etyl)-1H-indol-3- (s, 1 H), 2,92 — 2,74 (m, 1 H), 2,64 (br,
carboxamit s., 3 H), 2,25 (s, 3 H), 2,11 (s, 3 H), 1,80
(br, s., 1 H), 1,59 (br, s., 3 H), 1,41 -
1,24 (m, 1 H), 1,09 (s, 2 H), 0,67 — 0,52
(m, 1 H)
(400MHz ,DMSO-d¢)é = 12,01 — 11,82
(#)-1-(3-metoxy-3- (m, 1 H), 791 — 7,82 (m, 2 H), 7,71 —
metylbutan-2-yl)-N-((4- | 7,64 (m, 1 H), 7,06 — 6,96 (m, 2 H), 6,25
277 metoxy-6-metyl-2-oxo- | (s, 1 H), 4,43 (q, J = 7,1 Hz, 1 H), 4,33 426
1,2-dihydropyridin-3- (br, s., 2 H), 3,86 (s, 3 H), 3,14 — 3,09
yl)metyl)-2-metyl-1H- (m, 3 H), 2,61 (s, 3 H), 2,23 (s, 3 H),
indol-3-carboxamit 1,58 — 1,52 (m, 3 H), 1,27 (s, 3 H), 0,88
(s,3H)
(#)-N-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-
275 3-yDmetyl)-1-(3- 410
metoxypentan-2-yl)-2-
metyl-1H-indol-3-
carboxamit
ggtﬁg(tgeiogw (CDCl,, 400 M Hz)57,85 (t, J = 6,4 Hz,
dihydropyridir;-.%- 1H), 7,45 (s, 2H), 7,08-7,03 (m, 2H),
294 y1)metyl)-1-(3- 5,93 (s, 1H), 4,71-4,61 (m, 2H), 4,36 (s, 412

metoxybutan-2-yl)-2-
metyl-1H-indol-3-
carboxamit

1H), 3,90 (s, 4H), 2,95 (s, 3H), 2,75 (s,
3H), 2,17 (s, 3H), 1,57 (d, J = 7,2 Hz,
3H), 1,23 (d, J = 6,0 Hz, 3H)
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Hop chat | tén 'H NMR m/z
(400MHz,DMSO-d¢)é = 11,60 (br, s., 1
H), 7,72 (d,J=7,6 Hz, 1 H), 7,67 (d,J =
(£)-1-(3-etoxybutan-2- | 5,1 Hz, 2 H), 7,09 - 6,98 (m, 2 H), 6,14
y1)-N-((4-metoxy-6- (s,1H),4,41-4,35(m, 1H),4,32(d,J=

290 metyl-2-oxo0-1,2- 4,9 Hz, 2 H), 4,03 - 3,93 (m, 1 H), 3,83 476
dihydropyridin-3- (s, 3H),3,25(d,J=9,4 Hz, 1 H), 2,82 -
yDmetyl)-2-metyl-1H- | 2,72 (m, 1 H), 2,62 (br, s., 3 H), 2,19 (s,
indol-3-carboxamit 3H),1,52(d,J=7,1Hz,3H), 1,15(d,]J

=6,0 Hz, 3 H), 0,68 (t, ] = 6,9 Hz, 3 H)
N-((4-metoxy-6-metyl- | (400 MHz, CDCls): 68,19-8,13(m, 2H),
2-o0x0-1, 2-117,57-1,55(t, 1H), 6,99-6,96(m, 1H),

ho3 dihydropyridin-3-yl) 5,94(s, 1H), 4,67-4,65(m, 2H), 4,40(m,
metyl)-1-(3- 1H), 4,16(m, 1H), 3,16(s, 3H), 2,80(s, | 427
metoxypentan-2-yl)-2- 3H), 2,77(s, 3H), 2,20(s, 3H), 1,87-
metyl-1H-pyrrolo [2, 3- | 1,81(m,1H), 1,67-1,65(m,3H),1,53-

b] pyridin-3-carboxamit | 1,45(m,3H), 1,02-0,99(m, 3H)
Pr{lGmetoxy-6metyl | (400 MHz, CDCIL) 5 7,87-7.86 (d, 1),
dihy droﬁyri din3- 7,52-7,45 (m, 2H), 7,10-7,02 (m, 2H),

299 4,72-4,64 (dd, 2H), 4,45-4,42 (s 1H), 3,9
yDmetyl)-1-(3- 425
metoxypentan-2-yl)-2- (s, 3H), 3,73(s, 1H), 2,8-2,7 (d, 6H),
metyl-1H-indol-3- 2,17(s, 3H), 1,80-1,75(m,1H), 1,58(s,

. 3H),1,25(m,1H), 1,03-0,99(t, 3H)
carboxamit

Vi du 11. Téng hop metyl 1-(1-(1,4-dioxan-2-yl)etyl)-2-metyl-1H-indol-3-carboxylat.

Hop chit néu & d& muc nay dugc st dung 1am nguyén liéu ban diu alkyl carboxylat

thay thé & budc 3 ctia vi du 1.

Budc 1: 1-(1,4-dioxan-2-yl)etanon:

Benzoyl peroxit

E]—>E

j/‘LMe

Thém biaxetyl (24,3g, 282mmol) vao dung dich chira benzoic peroxit (20g,
141mmol) trong 200mL 1,4-dioxan & nhiét d6 trong phong trong khi nito. Sau khi
thém vao, gia nhiét hdn hop dén hdi luu va khudy trong 24 gid. Lam mét hdn hop phén
tmg dén 0°C. Piéu chinh d6 pH dn khoang 9 bing cach thém theo cach ting din 2N
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natri hydroxit duéi 0°C, chiét bang 2-metoxy-2-metylpropan (10mL x 3), va cb dic dé
thu duge 1-(1,4-dioxan-2-yl)etanon (13g, 36%) 1a cht ddu mau vang ma dugc sir dung

mdt cach truc tiép & budc tiép theo ma khong cin tinh ché.

Budc 2: 1-(1,4-dioxan-2-yl)etanamin:

NH,

1) HzN
j)LMe E Me

2. ) H,, Pd/C

Thém (4-metoxyphenyl)metanamin (25g, 184,4mmol) vao dung dich chira 1-
(1,4-dioxan-2-yl)etanon (12g, 92,2mmol) trong 1,2-dicloetan (100mL) & nhiét d6 trong
phong. D& hén hop khudy trong 3 gid va sau d6 thém natri triaxetoxyborohydrua (39g,
184,4mmol) vio. Cho phép khudy hdn hop thu dugc trong 48 gid & nhiét do trong
phong. Dimg phan tmg bing cach thém nuéc, chiét bing diclometan (100mL x 3).
Lam khd pha hitu co két hop bang natri sulphat khan va sau d6 loc. C6 dic phan loc va
tinh ché bing sic ky cot trén silicagel (tach ria: diclometan/metanol
100:1—50:1—20:1) & thu dugc 1-(1,4-dioxan-2-yl)-N-(4-metoxybenzyl)etanamin
(16,4g, 71%) & dang chit rén mau vang. LCMS (M + H") m/z: theo tinh toan 251,15,
phat hién 251,9. Thém paladi 10% trén cacbon (240mg, 2mmol) vao dung dich chua 1-
(1,4-dioxan-2-yl)-N-(4-metoxybenzyl)etanamin (5g, 19,9mmol) trong metanol khan
(100mL), sau d6 1am sach bang hydro (30psi), d& hén hop khudy qua dém & nhiét do
trong phong. Loc hdn hop phan ting va ¢b dic phan loc dé thu duoc hop chit néu & dé

muc nay (2,5g, 96%) & dang chét rdn mau nau.

Hop chét trung gian amin dugc thé hién trong bang sau ddy duoc tao ra theo

quy trinh chung dugc néu trén ddy bang cach st dung cac nguyén liéu ban diu va cac

ci bién thich hop.
Tén Chu trtc m/z
tert-butyl 3-(1-aminoetyl)piperidin-1- BocN NH, 298
carboxylat
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(#)-1-(4,4-difloxyclohexyl)etanamin 164
F
(#)-1-(1-(metylsulfonyl)azetidin-3- o N/fNH2 179
yl)etanamin P
(Y NH,
(&)-tert-butyl 4-(4-(1-aminoetyl)54yridin-2- | N~ 307
yl)piperazin-1-carboxylat ENj
N
Boc

Budc 3: (E)-metyl 3-((1-(1,4-dioxan-2-yl)etyl)imino)-2-(2-bromophenyl)butanoat:

0]
olx !
() Z
O S 8o [ j)\ " o
—_—
[ 2 o Br
O

Thém metyl 2-(2-bromophenyl)-3-oxobutanoat (5,4g, 20mmol) va axit axetic
(1,8g, 30mmol) vao dung dich chira 1-(1,4-dioxan-2-yl)etanamin (2,5g, 19mmol) trong
metanol (100mL). Lam 4m hé phan tmg thu dugc dén nhiét d6 hdi luu va dé khudy qua
dém. C6 dic hén hop phan tmg va tinh ché bang sic ky cot trén silicagel (tich rua:
diclometan/metanol 50:1—20:1—5:1) thu dugc hop chét néu & dé muc nay (1g, 14%)
& dang chét rdn mau ndu. LCMS (M + H") m/z: theo tinh toan 383,07, phat hién 384,9.

Hop chét trung gian imino-bromo duoc thé hién trong bang sau dy duoc tao ra
theo quy trinh chung dugc néu trén day bing cach sir dung céc nguyén lidu ban diu

thich hop (vi du, mot trong s6 cac amin dugc néu trong bang & budce 2 cla vi du) va

cac cai bién.
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Tén Chu tric m/z
o]
(E)-tert-butyl 3-(1-((3-(2- P _
bromophenyl)-4-metoxy-4-oxobutan- | BocN N O 432
2-ylidene)amino)etyl)piperidin-1- Br
carboxylat
o]
(#)-(E)-metyl  2-(2-bromophenyl)-3- NG o0~
((1-(4,4- E Br 417
difloxyclohexyl)etyl)imino)butanoat F
(E)-tert-butyl 4-((3-(2-bromophenyl)- Br
4-metoxy-4-oxobutan-2- N o 454
ylidene)amino)piperidin-1-carboxylat O/ S ~
Boc’N ©
B
(Z)-metyl 2-(2-bromophenyl)-3- . o 308
(quinolin-5-ylamino)but-2-enoat N I
N I
(E)-metyl 2-(2-bromophenyl)-3- Br
_ 339
(xyclopentylimino)butanoat Ny O
gy
B
(E)-metyl  2-(2-bromophenyl)-3-((6- \ o
e 1 o N ~ 412
metylquinolin-5-yl)imino)butanoat J
Ns l
Br
(#)-(E)-metyl  2-(2-bromophenyl)-3- Ny oL _
((1-(1-(metylsulfonyl)azetidin-3- X I 432

yl)etyl)imino)butanoat
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Tén Chu tric m/z
(&)-(E)-tert-butyl 4-(4-((3-(2- \ gf
bromophenyl)-4-metoxy-4-oxobutan- I A S ~ cso
2-ylidene)amino)pyridin-2- Z 0
yl)piperazine-1-carboxylat (N j

N

Boc

(E)-metyl 2-(2-bromophenyl)-3-((2,5-

: H Br 375
dimetylphenyl)amino)but-2-enoat \CEN N O
0

(E)-metyl 2-(2-bromophenyl)-3-((2,3- H gr 375
dimetylphenyl)amino)but-2-enoat E;L ~
o)

Br
(E)-metyl 2-(2-bromophenyl)-3- N oL 398
(quinolin-6-ylimino)butanoat = I
N
P .

Budc 4: Metyl 1-(1-(1,4-dioxan-2-yl)etyl)-2-metyl-1H-indol-3-carboxylat:

@

Thém clo[2-(dixyclohexylphosphino)-3,6-dimetoxy-2°,4’,6 -triisopropyl-

biphenyl][2-(2-aminoetyl)phenyl]Pd(II) (160mg, 0,2mmol), 2-Dixyclohexyphosphino-
2’,6’-diisopropoxybiphenyl (93mg, 0,2mmol) va natri tert-butoxit (192mg, 2mmol)
vao dung dich cha (E)-metyl 3-((1-(1,4-dioxan-2-yl)etyl)imino)-2-(2-
bromophenyl)butanoat (400mg, 1,1mmol) trong dioxan (3mL). Gia nhiét hén hop
phan tmg thu dwoc dén 120°C kém khudy trong 30 phut trong vi séng. Dimg phan ting
bing cach thém nudc vao va chiét bang etyl axetat (25mL x 3). Lam kho pha hitu co
két hop bing natri sulphat khan va sau d6 loc. C6 dic phan loc va tinh ché bang sic ky
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cOt trén silicagel (tach rira: ete ddu mo/ este axetic 10:1—5:1—2:1) d& thu duoc hop
chit néu & d& muc nay (282mg, 89%) 1a chit rin mau vang. LCMS (M + H") m/z: tinh
todn 303,15, phat hién 303,9.

Hop chét dugc thé hién trong bang sau diy dugc tao ra theo quy trinh chung
dugc néu trén day bﬁng cach st dung cac nguyén liéu ban dau thich hop (vi dy, mot
trong s cac hop chat trung gian imino-bromo dugc thé hién trong bang & bude 3 cia

vi du nay) va céc cai bien.

Tén Chu tric m/z
F
(#)-metyl 1-(1-(4,4- NOK
difloxyclohexyl)etyl)-2-metyl- B 336
1H-indol-3-carboxylat -0
o}

Céc alkyl carboxylat nay ciing dwoc st dung lam nguyén lidu ban déu & budc 3

ctia vi du 1 trong qua trinh tdng hop mét s& hop chit theo sang ché.
Vi du 12. Tach khong d6i xtmg hop chit 219 ¢ thu dugc hop chit 223 va 224.

N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-(1-
metoxypropan-2-yl)-2-metyl-1H-indol-3-carboxamit (200mg) (hop chit 219) duoc
dwa vao sic ky khong d6i xing qua sic ky long sidu t6i  han
(SFC)(A:C,HsOH,B:NH5-H,0. cot A:B=55:45 AD) dé thu duoc cac chit dong phan
d6i anh riéng biét 223 (dinh 1) va 224 (dinh 2) (mdi dinh 60mg) LCMS 398 (M+1)"'H
NMR (400 MHz, CD;0D) & 7,69 (d, J=7,2 Hz,1H), 7,53 (d, J=7,6 Hz,1H), 7,12 (m,
2H), 6,26(s,1H), 4,80(m,1H), 4,52(s,2H), 3,99 (m, 4H),3,75 (m, 1H),3,20 (s, 3H), 2,62
(s, 3H), 2,31 (s, 3H), 1,59 (d, J=7,2 Hz, 3H). Viéc quay quang hoc ctia mdi chit déng
phan ddi anh khéng duogc xac dinh.

Hop chét dugc thé hién trong bang sau ddy duoc tao ra theo quy trinh sic ky
khong dbi xting chung dugc néu trén ddy. Viéc quay quang hoc cta cac chit ddng
phéan dbi anh riéng biét khong dugc xac dinh, nhung dinh tach rta (“Pinh 1” hodc

“Pinh 2”) dugc thé hién. Cac ciu tric cia mdi hop chét nay duoc thé hién trén Fig.1.
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Hop chit | Tén 'H NMR m/z
(R hodc S)-N-((4,6- | (400 MHz, CD;0D) & 7,74(m, 1H),
dimetyl-2-ox0-1,2- 7,57(d, J=7,6 Hz,1H), 7,15(m, 2H),

217 dihydropyridin-3-yl)metyl)- | 6,14(s,1H), 4,86(m,1H), 4,55(s,2H), 382
1-(1-metoxypropan-2-yl)-2- | 4,02(m, 1H), 3,77(m, 1H), 3,22(s,
metyl-1H-indol-3- 3H), 2,65(s, 3H), 2,43(s, 3H), 2,26(s,
carboxamit-BPinh 1 3H), 1,62(d, J=7,2 Hz,3H)

(R hoac S)-N-((4,6- | (400 MHz, CD3;0D) § 7,74(m, 1H),
dimetyl-2-ox0-1,2- 7,57(d, J=7,6 Hz,1H), 7,15(m, 2H),

218 dihydropyridin-3-yl)metyl)- | 6,14(s,1H), 4,86(m,1H), 4,55(s,2H), 382
1-(1-metoxypropan-2-yl)-2- | 4,02(m, 1H),3,77(m, 1H),3,22(s,
metyl-1H-indol-3- 3H), 2,65(s, 3H), 2,43(s, 3H), 2,26(s,
carboxamit-Dinh 2 3H), 1,62(d, J=7,2 Hz,3H)

5 NMR (400 MHz, CDCl,):
(R hodic 8)- -1 503 ¢ 34d. 10, 8,18-8.2(d, 1H),
xyclopropyletyl)-N-((4,6-
dimetyl-2-oxo-1,2- 7,27-730(m, 1H),  6,70(s,1H),
252 di e 4,47, 2H), 3,94-3,95(d, 1H),
ithydropyridin-3-yl)metyl)- 379
2,61(s, 3H), 2,43(s, 3H), 2,29-2,30(s,
2-metyl-1H-pyrolo[2,3-
b]pyridin-3-carboxamit 3H), 1,57-1,59(d, 3H), 0,63-0,64(t,
, 1H), 0,27-0,64(m, 2H), 0,02-0,04 (t,
Pinh 1 1H)
< NMR (400 MHz, CDCl):
(R hoge 8)- ()-11-| 50 3 8 34(d, 1H), 8.18-8.2(d, 1H),
xyclopropyletyl)-N-((4,6-
" 7,27-7,30(m, 1H), 6,70(s,1H),
dimetyl-2-ox0-1,2-
253 i o 4,47(s, 2H), 3,94-3,95(d, 1H),
thydropyridin-3-yl)metyl)- 379
5 2,61(s, 3H), 2,43(s, 3H), 2,29-2,30(s,
-metyl-1H-pyrolo[2,3-

b]pyridin-3-carboxamit 3H), 1,57-1,59(d, 3H), 0,63-0,64(t,

b 1H), 0,27-0,64(m, 2H), 0,02-0,04 (t,
Pinh 2 1H)

(400 MHz, CDCl3)8 13,23 (s, 1H),

(R hodc S)-N-((4-metoxy- | 8,16-8,17 (m, 1H), 8,11-8,13 (m,

6-metyl-2-0x0-1,2- 1H), 7,57-7,60 (t, J = 5,2Hz,1H),

hs6 dihydropyridin-3-yl)metyl)- | 6,93-6,96 (m, 1H), 5,92 (s, 1H),
1-(1-metoxypropan-2-yl)-2- | 4,82-4,83 (d, J = 2,4 Hz,1H), 4,65- | 399

metyl-1H-pyrolo[2,3-
b]pyridin-3-carboxamit
binh 1

4,66 (d, T = 6,4 Hz,2H), 3,89 (s, 3H),
3,81-3,85 (m, 1H), 3,22 (s, 3H), 2,79
(s, 3H), 2,17 (s, 3H), 1,64-1,66 (d, J
= 8,0 Hz,3H)
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Hop chit | Tén 'HNMR m/z
(400 MHz, CDCl;3)é 13,23 (s, 1H),
(R hodc S)-N-((4-metoxy- | 8,16-8,17 (m, 1H), 8,11-8,13 (m,
6-metyl-2-0x0-1,2- 1H), 7,57-7,60 (t, J = 5,2Hz,1H),

)57 dihydropyridin-3-yl)metyl)- | 6,93-6,96 (m, 1H), 5,92 (s, 1H),
1-(1-metoxypropan-2-yl)-2- | 4,82-4,83 (d, J = 2,4 Hz,1H), 4,65- | 399
metyl-1H-pyrolo[2,3- 4,66 (d, J = 6,4 Hz,2H), 3,89 (s, 3H),
b]pyridin-3-carboxamit 3,81-3,85 (m, 1H), 3,22 (s, 3H), 2,79
Dinh 2 (s, 3H), 2,17 (s, 3H), 1,64-1,66 (d, J

=8,0 Hz,3H)
gaﬁs(gn}:;i;yiie t}y‘f_ac (CDCls, 400 M Hz)37,85 (t, J = 6,4
. o Hz, 1H), 7,45 (s, 2H), 7,08-7,03 (m,
2-0x0-1,2-dihydropyridin-
307 3-yl)metyl)-1-(3- 2H), 5,93 (s, 1H), 4,71-4,61 (m, 2H),
4,36 (s, 1H), 3,90 (s, 4H), 2,95 (s, | 412

metoxybutan-2-yl)-2-
metyl-1H-indol-3- 3H), 2,75 (s, 3H), 2,17 (s, 3H), 1,57

. (d, J=17,2 Hz, 3H), 1,23 (d, ] = 6,0
carboxamit . 3H
Pinh 1 > 3H)
Trans-(R hode S, R hodie | oy 400 M H2)s7,85 (1, T = 6.4
S)-N-((4-metoxy-6-metyl-

. o Hz, 1H), 7,45 (s, 2H), 7,08-7,03 (m,

2-0x0-1,2-dihydropyridin-

308 3-ylmetyl)-1-(3- 2H), 5,93 (s, 1H), 4,71-4,61 (m, 2H),

4,36 (s, 1H), 3,90 (s, 4H), 2,95 (s, | 412
metoxybutan-2-yl)-2-
metyl-1H-indol-3- 3H), 2,75 (s, 3H), 2,17 (s, 3H), 1,57
. (d, J=7,2 Hz, 3H), 1,23 (d, ] = 6,0
carboxamit Hz, 3H)
Dinh 2 ’

Vi du 1. Téng hop tert-butyl 1-(2,3-dihydro-1H-inden-1-yl)-2-metyl-1H-pyrolo[2,3-

b]pyridin-3-carboxylat.

Hop chét néu & d& muc nay 1am nguyén liéu ban dau & budc 3 cia vi du 36

trong quy trinh tbng hop mot s6 hop chét theo sang ché.

Tert-butyl 2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat:

X

Cul, L-prolin
Cs,CO0;, dioxan

t-butylaxetoaxetat

(o]
Br\@

7‘:[%)
(o) N
= /\
>(O "~

Thém déng (D) iodua (1,098g, 5,76mmol), L-prolin (1,327g, 11,53mmol), xe-di
cacbonat (28,2g, 86mmol), tiép theo t-butyl axetoaxetat (11,47ml, 69,2mmol) va
dioxan (100mL) vao binh thét ¢b day tron 500mL chira N-axetyl-N-(3-bromopyridin-
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2-yl)axetamit (14,815g, 57,6mmol). Tao chan khong/lam sach phan tmg bing N, 3X
tiép theo khép véi vach ngin va 16i vao N, va gia nhiét qua dém & 70°C. Loai bd chét
rén hitu co bing viéc loc qua xelit va rira banh bang 100mL EtOAc. C6 dic dung dich
ndy va phan chia phan con lai gitta 250mL nudc mubi va 250mL EtOAc. Chiét tiép
16p trong nudc bang EtOAc (2x250mL) va lam khd 16p hitu co két hop qua Na,SO,,
loc, 6 ddc va tinh ché bing CC bing cach st dung 1:1 EtOAc:Hex lam tach rira dé thu
duoc (2,7g, 20,2%) tert-butyl 2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat. LRMS
(M + H")m/z: tinh toan 233,28; phat hién 233,1.

Tert-butyl 1-(2,3-dihydro-1H-inden-1-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-

carboxylat:
L $U 0
\{,o ' 7N OH——> o )
. o U

Khudy dung dich chtra etyl tert-butyl 2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxylat (100mg, 0,74mmol), 2,3-dihydro-1H-inden-1-ol (176mg, 0,74mmol), PPh;
(195mg, 1,49mmol) trong THF khdé (10mL) & 0°C trong khi nito. Thém nhé giot
DIAD (150mg, 1,48mmol) vao hén hgp niy trong khoang thoi gian 5 phut va khudy
phan tmg & nhiét do trong phong trong 16 gid. Rira hdn hop bang nudc mudi, 1am kho
va ¢b dic dé thu dwoc san phdm thé. Tinh ché san phim tho bang sic ky silcagel (ete
ddu mé/etyl axetat = 5:1) @& thu dugc tert-butyl-1-(2,3-dihydro-1H-inden-1-yl)-2-
metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat (150mg, 60%).

Hop chit duoc thé hién trong bang sau diy duoc tao ra theo quy trinh chung
duoc néu trén day bang cach str dung céc nguyen lidu khoi dau va céc cai bién thich

hop.

Tén Chu tric m/z
(¥)-tert-butyl  1-(1-xyclopropyletyl)-2-metyl- N; 301
| )=
1H-pyrolo[2,3-b]pyridin-3-carboxylat > % )
0
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M3i trong sb cac alkyl carboxylat trén day dugc st dung lam nguyén liéu ban
diu & budce 3 cta vi du 1 trong quy trinh tdng hop mét s6 hop chét theo sang ché.
Vi du 13. Téng hop cac chit ddng phan khong déi quang N-((4-metoxy-6-metyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl)-1-((2R hodc 2S, 3R hodc 3S)-3-metoxybutan-2-
y1)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxamit dugc tach (hop chat 261, 266, 267
va 302).
Buéc 1.  Tert-butyl  2-metyl-1-(3-oxobutan-2-yl)-1H-pyrolo[2,3-b]pyridin-3-
carboxylat:

o]

N )\\(
|/ O N N\
+>_<+C32003+KI—> \|/
0 cl
o]
S °

7 “z1

% o

Thém Cs,CO; (21,0g, 64,58mmol), kali iodua (3,57g, 21,53mmol) vao dung
dich chira tert-butyl 2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat (5,0g, 21,53mmol)
trong CH;CN (50mL). Khudy hén hop & 27°C trong 30 phit. Tiép theo, thém 3-
clobutan-2-on (2,75g, 25,83mmol) vao va khuéy hdn hop & 70°C trong 12 gid. Loc
hén hop va cd dic phﬁn loc. Tinh ché phﬁn con lai bﬁng ¢t (Tach rira: ete ddu mo:
Etyl axetat =50:1) dé thu duoc tert-butyl 2-metyl-1-(3-oxobutan-2-yl)-1H-pyrolo[2,3-
b]pyridin-3-carboxylat 13 ddu mau vang-xanh. (3,23 g, hiéu sut 50%) LCMS (M + H"
m/z: tinh todn 303,37; phat hién 302,9. 1H NMR (400 MHz, CDCl;): 4 8,32-8,30(m,
1H), 8,25-8,23(m, 1H), 7,17-7,14(m, 1H), 5,50-5,44(m, 1H), 2,71(s, 3H),1,96(s, 3H),
1,65-1,67 (d,3H), 1,64(s, 9H).

Buoc 2: Tert-butyl 1-(3-hydroxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-

carboxylat:

HO>\(
N N\ N N\
N )+ NeBH, ¢ MeoH — ﬁl}
0
0 7& o
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Thém natri bohydrua (0,30g, 8,2mmol) vao dung dich chia tert-butyl 2-metyl-
1-(3-oxobutan-2-yl)-1H-pyrolo[2,3-b]pyridin-3-carboxylat (3,1g, 10,25mmol) trong
metanol (30mL) & 0°C. Sau 30 phut, thém mé khac chita natri bohydrua (0,30g,
8,2mmol) vao & 0°C. Sau khi phan tng x4y ra hoan toan khoang 2 gi sau, thém nhé
giot rat can than nudc (30ml) vao dé dimg phan img. Chiét hdn hop bing CH,Cl,. Lam
kho phﬁn chiét qua Na,SO,, loc va cb dic trong chan khong dé thu duge tert-butyl 1-
(3-hydroxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat & dang chét rin
mau vang. (3,0g, hiéu sudt 96%) LCMS (M + H) m/z: tinh toan 305,38; phét hién
304,9. 1H NMR (400 MHz, CDCl;): 4 8,31-8,29(m, 1H), 8,13-8,12(m, 1H), 7,11-
7,07(m, 1H), 4,46-4,43(m, 1H), 4,12(m, 1H), 2,73 (s, 3H), 1,58(s, 9H), 1,51-1,49 (d,
3H), 0,92-0,91(d, 3H).

Budéc  3:  Tert-butyl-1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-

carboxylat:

Nl\ Mel Ny
\ A

Z

-0
o X
\

Te o
%

Thém NaH (60% trong dau khoang, 2,37g, 59,14mmol) vao THF khan (20mL).
Sau d6, khudy hén hop & 27°C trong 20 phdt, sau d6 thém tert-butyl 1-(3-
hydroxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat (3,0g, 9,86mmol)
vao. Khudy hén hop & 27°C trong 1 gid, sau d6 thém CHal (13,99g, 98,6mmol) vao.
Khuéy hén hop trong 12 gir & 27°C va sau d6 lam lanh d&n 0°C. Thém NH,CI bdo hoa
vao va chiét bang CH,Cl,. Lam khé phén chiét qua natri sulfat, loc va c6 dic dé thu
dugc tert-butyl-1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylat
& dang chit ddu mau vang. (3,2g, hiéu suit 100%) LCMS (M + H") m/z: tinh todn
319,41; phat hién 318,9.

Budc 4: axit 1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylic:
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—0
—0

N Ny TFA )\g N
P [ TEA
N
HO
0

Thém nhé giot dung dich trifloaxetic (20mL) vao dung dich duoc 1dam mat so

by chira tert-butyl 1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxylat (3,0g, 9,42mmol) trong CH,Cl,(20mL). Khudy dung dich & 27°C trong 1,5
gid. Loai bd dung mdi trong chan khong & 27°C. Phan con lai dugce sit dung cho budc
tiép theo ma khong cdn tinh ché. LCMS (M + H+) m/z: tinh todn 263,30; phat hién
262,9.

Bugc  5: N-((4-metoxy-6-metyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-1-(3-
metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxamit:

\
SN H °
- 0 | N N
N N AN \ 0}

N : )
I wwryop - RN N U )
—
TFA NorNF Ne © S - Za
o] / N \

2

Thém TEA (4,2g, 41,50mmol), 3-(aminometyl)-4-metoxy-6-metylpyridin-
2(1H)-on hydroclorua (2,1g, 12,81mmol) vao dung dich chtta axit 1-(3-metoxybutan-
2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxylic (2,4g, 9,15mmol) trong DMF
(30mL). Sau khi khudy trong 10 phut & 27°C, lam mat hdn hop va thém HATU (5,56g,
14,64mmol) vao. Khudy hdn hop & 27°C trong 72 gid va 30% S.M. con lai. Sau d6, gia
nhiét hdn hop & 80°C trong 5 gid. Pha lodng dung dich bing nudc mudi (100mL) va
chiét bang CH,Cl, (100mL*3). Gom cac phan chiét va lam kho trén Na,SO,. Lam bay
hoi dung méi trong chan khong va tinh ché phan con lai bing sic ky cot nhanh (tach
rira: diclometan: metanol=95:5) dé thu dwoc N-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-
3-carboxamit. (3,6g, hiéu suit 95%)
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Budc 6: Tach N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-(3-
metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-carboxamit: cic chit dong
phén (hop chit 261, 266, 267, va 302):
\ \o \O
b
7 N SFC = 7 N
= o] o] = o 0 ==

=z

0 0

Phuong phap 94 , Hop chét 261 Hop chit 266

Chat dong phan chu yéu Pinh 1 Dinh 2

\ % %
| —g— Wﬁmx | M&m
= | 0 N SFC » (|) N = | I N
H —
0] (0] == o) o) — o o ==
Phuong phap 94 , Hop chét 267 Hop chit 302
Chat dong phéan thtr yeu Pinh 1 Dinh 2

Tinh ché hdn hop gém céc chit ddng phan tir budc 5, N-((4-metoxy-6-metyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl)-1-(3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-
b]pyridin-3-carboxamit bing HPLC diéu ché (diéu kién: Cot: SHIMADZU LC-8A,
250*50mm *10um; pha ddng A: nude véi 0,2% axit formic; pha dong B: MeCN; nhiét
do cot: 30°C; Gradient: B trong A 10 dén 50%) dé thu duoc cip chit ddng phéan chinh
(hop chat 261 va hop chét 266 t6 hop) (1,0g, d6 tinh khiét 98,8%) va cip chéit dong
phéan thit yéu (hop chét 267 va hop chat 302 t5 hop) (180mg, do tinh khiét 63%). Cac
cip chét ddng phan thu duge duoc tach theo cach riéng ré bing SFC (Piéu kién: Cot:
Chiralpak AD 250*30mm *5um; pha ddng A: si€u t6i han CO,; pha déng B:
IPA+NH;°H,0; Gradient: B/A: 75:25) dé thu duoc cac hop chét don 1& sau day:

Hop chit 261, N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-
((2R hoac 2S,3R hoac 3S)-3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxamit (cip chit ddng phan chinh; Pinh 1): 'H NMR (400 MHz, CDCl,): & 8,173-
8,157(m, 1H), 8,140-8,116(m, 1H), 7,582-7,555(m, 1H), 6,968-6,936(m, 1H), 5,927(s,
1H), 4,707-4,609 (m, 2H), 4,348 (s, 1H), 3,892(s, 3H), 2,869 (s, 3H), 2,788(s, 3H),
2,173 (s, 3H), 1,644-1,627(d, 3H), 1,263-1,249 (d, 3H).
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Hop chat 266, N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-
(2R hodc 2S,3R hodc 3S)-3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxamit (c3p chét ddng phan chinh; Pinh 2): "H NMR (400 MHz, CDCl,): & 8,179-
8,163(m, 1H), 8,143-8,120(m, 1H), 7,558-7,531(m, 1H), 6,986-6,954(m, 1H), 5,931(s,
1H), 4,702-4,605 (m, 2H), 3,897(s, 3H), 2,892 (s, 3H), 2,789(s, 3H), 2,189 (s, 3H),
1,647-1,629(d, 3H), 1,267-1,252 (d, 3H).

Hop chat 267, N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-
((2R hodc 2S,3R hodc 3S)-3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxamit (cip chit ddng phéan thi yéu; Pinh 1): 'H NMR (400 MHz, CDCly): &
8,174-8,162(d, 1H), 8,111-8,094(d, 1H), 7,551-7,526(m, 1H), 6,993-6,961(m, 1H),
5,935(s, 1H), 4,683-4,579 (m, 2H), 3,887(s, 3H), 3,442 (s, 3H), 2,753(s, 3H), 2,194 (s,
3H), 1,695-1,678(d, 3H), 0,781-0,768 (d, 3H).

Hop chit 302, N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-1-
(2R hogc 2S,3R hodc 3S)-3-metoxybutan-2-yl)-2-metyl-1H-pyrolo[2,3-b]pyridin-3-
carboxamit (cip chdt ddng phan thtr yéu; Pinh 2): 'H NMR (400 MHz, CDCl3): &
8,177-8,166(d, 1H), 8,122-8,104(d, 1H), 7,587-7,562(m, 1H), 6,984-6,952(m, 1H),
5,933(s, 1H), 4,698-4,591 (m, 2H), 4,426 (s, 2H), 3,983(s, 3H), 3,448 (s, 3H), 2,764(s,
3H), 2,180 (s, 3H), 1,701-1,684(d, 3H), 0,786-0,772 (d, 3H).

Vi du 14. Téng hop (¥)-N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-carboxamit

Buéc 1: 1-(3-metoxyphenyl)etanol:

NH
NH
| A 2 sec-BuLi,EA / )
Z - \
N N

Thém nho giot sec-BuLi (150mL, 1,3M trong xyclohexan, 194mmol) vao dung
dich dwoc khudy chira 3-Amino-4-picolin (7g, 64,8mmol) trong THF khan (200mL)

trong 20 phut & -78°C. Lam 4m dung dich dén nhiét d6 trong phong va khudy & 3 gio.
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Thém nho giot etyl axetat (2,3g, 25,9mmol) vio phan tmg & -78°C va khudy hdn hop &

cung nhiét d§ trong 2 gio. Thém nho giot metanol (50mL) vao phan tng trong 10 phut.
Lam 4m hdn hop dén nhiét d6 trong phong va khudy trong 1 gid. Thém NH4CI nita
bo hoa (250mL) vao. Chiét hn hop bang EA. Rira cac 16p hiru co két hop bang nude
mudi, 1am khd va cd dic dé thu duoc san phém thd. Tinh ché san phém tho béng séc
ky silicagel (ete diu mé/etyl axetat = 10:1) d& thu duoc 2-metyl-1H-pyrolo[2,3-
clpyridin (2,5g, 73,5%).

Budc 2:2,2,2-triclo-1-(2-metyl-1H-pyrolo[2,3-c]pyridin-3-yl)etanon:

AICI3 Cl;COCI
N

Thém nho giot tricloaxetylclorua (4,1g, 22,7mmol) vao dung dich dugc khqu
chira 2-metyl-1H-pyrolo[2,3-c]pyridin (2,5g, 18,9mmol) va nhém clorua (5g,
37,8mmol) trong DCM (100mL) vao phan tng trong 0,5 gi¢ & nhiét d§ trong phong.

Sau khi khudy 2 gid, lam mat phan tng dn 0°C va ding phan tng bing nudc

(100mL). Tach chét két taa thu duogc bang cach loc dé thu dugc 2,2,2-triclo-1-(2-
metyl-1H-pyrolo[2,3-c]pyridin-3-yl)etanon dugc sir dung cho budc tiép theo ma khong
can tinh ché thém. Gia dinh hiéu suit 100%. (5,24g).

Budc 3: Metyl 2-metyl-1H-pyrolo[2,3-c]pyridin-3-carboxylat:
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Khudy hén hop gdm 2,2,2-triclo-1-(2-metyl-1H-pyrolo[2,3-c]pyridin-3-
yDetanon (5,24g, 18,9mmol) va KOH (1,2g, 20,9mmol) trong MeOH (100mL) & nhiét
d6 trong phong trong 16 gid. C6 dic hdn hgp phan tmg @ loai bo MeOH, phan chia
phén con lai gitta EA va nudc. Rira 16p hitu co béng nude mudi, 1am kho va co dic dé

thu duoc metyl 2-metyl-1H-pyrolo[2,3-c]pyridin-3-carboxylat (3g, 83%)).

Budc 4: Metyl metyl 2-metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-carboxylat:

| NH Br>_© / N>\©
o) | o]

0 /\ N 0 : N

Khudy hén hop gdm metyl 2-metyl-1H-pyrolo[2,3-c]pyridin-3-carboxylat
(550mg, 2,89mmol) va natri hydrua (200mg, 4,34mmol) trong N,N-dimetylformamit
(3,0mL) & nhiét d6 trong phong trong 0,5 gid va sau d6 thém (1-bromoetyl)benzen
(589mg, 3,18mmol) vao. Khudy hdn hop & nhiét d6 trong phong trong 3 gid. R6t hdn
hop phan g vao NH,Cl bio hoa va chiét bing etyl axetat. Gom céc 16p hitu co va cb
dic dé thu dugc phan con lai. Tinh ché phin con lai bing séc ky (ete ddu mo/etyl
axetat =5:1) dé thu duoc metyl 2-metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-
carboxylat (800mg, 94%).

Budc 5: axit 2-metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-carboxylic:

N\ KOH = N\

Tao hdi lru vao hdn hop gdbm metyl 2-metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-
c]pyridin-3-carboxylat (800mg, 2,72mmol) va KOH (1,5g, 27,2mmol) trong (15mL)
va nudc (SmL) trong 2 gid. Piéu chinh d6 pH ciia hdn hop dén 2 bang 10% HCI va
chiét bing EA. Rira cac 16p hitu co két hop bing nuéc mudi, 1am kho va c6 dic dé thu
duoc san phdm thé. San phdm thé dugce st dung cho budc tiép theo ma khong cén tinh

ché thém. Hiéu suét 100%. (760mg).
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Buéc 6: (#)-N-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-
phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-carboxamit (hop chit 203):

Thém HATU (456mg, 1,2mmol), TEA (1g, 10mmol) va 3-(aminometyl)-4,6-
dimetylpyridin-2(1H)-on (182mg, 1,2mmol) trong diclometan khan (30mL) vao hdn
hop gdm axit 2-metyl-1-(1-phenyletyl)-1H-pyrolo[2,3-c]pyridin-3-carboxylic (280mg,
1,0mmol) duge khudy & nhiét d6 trong phong trong 16 gid. Thém nudc (10mL) vao
hén hop phan ting, chiét biang diclometan (30mL x 2). Gom céc 16p hitu co va cd dic
@ thu dugc phan con lai. Két tinh lai phin con lai tir MeCN dé thu duge hop chit N-
((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-phenyletyl)-1H-
pyrolo[2,3-c]pyridin-3-carboxamit & dang chét rin mau tring nhat (80mg, 21,6%).
LRMS (M~+H*) m/z: tinh todn 414,21; phat hién 414. "H NMR (400 MHz, Metanol-
d4) 3: 8,84 (s, 1H), 8,16 (d, J = 7,6 Hz,1H), 8,03 (d, J = 6,8 Hz,1H), 7,44-7,37 (m, 5H),
6,09 (s, 1H), 6,01-5,99 (m, 1H), 4,49 (s, 2H), 2,73 (s, 3H), 2,38 (s, 3H), 2,22 (s, 3H),
2,06 (d, J=7,2 Hz,3H).

Hop chit dugc thé hién trong bang sau diy dugc tao ra theo quy trinh chung
duoc néu trong vi du ndy bing cach stir dung cic nguyén liéu ban dau va cic cai bién

thich hop. Cac cdu tric dugc thé hién trén Fig. 1.

Hop chét | Tén NMR m/z
(£)-N-((4,6-dimetyl-2- | (400 MHz, CLOFORM-d) & ppm 1,63 (br,
0xo-1,2- s., 3H) 2,21 (s, 3 H) 2,41 (s, 3 H) 2,73 (s,
dihydropyridin-3- 3 H) 3,24 (s, 3 H) 3,72 (dd, J=9,81, 5,40

240 ylDmetyl)-1-(1- Hz, 1 H) 3,80 - 3,88 (m, 1 H) 4,60 (d, 383
metoxypropan-2-yl)- | J=5,95 Hz, 2 H) 4,71 (dd, J=13,23, 7,06
2-metyl-1H- Hz, 1 H) 5,92 (s, 1 H) 7,31 (d, J=5,73 Hz,
pyrolo[2,3-c]pyridin- |1 H) 7,38 (br, s., 1 H) 8,26 (d, J=5,29 Hz,
3-carboxamit 1 H) 9,09 (br, s., 1 H) 11,07 (br, s., 1 H)
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(£)-N-((4-metoxy-6-
metyl-2-oxo0-1,2-
dihydropyridin-3-
yDmetyl)-2-metyl-1-
(1-phenyletyl)-1H-
pyrolo[2,3-c]pyridin-
3-carboxamit

(400 MHz, CLOFORM-d) & ppm 1,62 (br,
5., 3 H) 2,26 (s, 3 H) 2,75 (s, 3 H) 3,25 s,
3 H) 3,72 (dd, J=9,81, 5,40 Hz, 1 H) 3,80 -
3,87 (m, 1 H) 3,90 (s, 3 H) 4,65 (d, J=5,29
Hz, 2 H) 4,71 (dd, J=13,78, 6,95 Hz, 1 H)
5,93 (s, 1 H) 7,32 (br, s., 1 H) 7,50 (br, s.,
1 H) 8,25 (br, s., 1 H) 9,11 (br, s., 1 H)

243 431

Vidu 15. Quy trinh chung @ tdng hop cac hop chit khac cia sang ché

Quy trinh chung A: Alkyl hod indol

o o
OMe OMe
S . - NaH, DMF | t {
A/ ” A N‘RX
NH indol este RX

Indol este dugc alkyl hoa

Thém natri hydrua (60% trong lugng, 1,1 duong lugng so vai indol) vao dung
dich dugc lam mat (0°C) chia NH indol este (I dwong lugng) trong N,N-
dimetylformamit (thé tich dé tao ra néng d6 0,4M). Khudy hdn hop thu dugc trong 15
phut. Sau d6, thém RX (2 duong lugng) vao va cho phép phan tmg 4m dén nhiét d6
trong phong. Duy tri phan Umg & nhiét d§ mdi truong trong 12 gid. Rét hdn hop phan
tng vao dung dich amoni clorua bdo hoa (100mL) kém khudy. Chiét hdn hop béing
etyl axetat (200mL x 2) va rira pha hitu co két hop bing nudc mubi, 1am khé trén
magie sulfat, loc va c6 dic dé thu duoc san phém thé ma dugc tinh ché béng séc ky cot
(silicagel, ete ddu mé/etyl axetat = 20:1) d& thu duoc san phim este indol dugc alkyl

hoa.

Quy trinh chung B: Xa phong ho4 este indol dugc alkyl hoa

0

(o]

A
RX

Indol este duoc alkyl hoa

OMe | joH, THF/MeOH/H,0 OH
X X
T P
N AN

\

RX

Axit indol
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Thém lithi hydroxit (4 dwong lugng) vao dung dich chira este indol duoc alkyl
hoa (1 duong lugng) trong tetrahydrofuran:metanol:nuéc (2,5:5:1, thé tich dé tao ra
ndng d6 0,05M). Khudy hdn hop phan tng thu dugc & 60°C trong 48 gid. C6 dic hén
hop trong chin khong. Sau d6, pha lodng phan con lai bing nudc (40mL) va axit hod
mot cach tlr tir bang IN hydro clorua dén pH = tr 4 dén 5. Chiét hén hop béng etyl
axetat (100mL x 3). Rura céc 16p hitu co két hop bing nuéc mubdi, 1am kho trén magie
sulfat, loc va ¢ dic dé thu dugc axit indolic tho, ma dugc st dung & budc tiép theo

ma khong cn tinh ché thém.

Quy trinh chung C: Sy hinh thanh lién két amit

0
OH R EDCI, HOBT R 0 =
EtsN, CHoCl /
e . /KYNHZ aN, CHxCl rY\” \ N\ A
7
~ N N” > OH N”"oH N

Axit indol Pyridon amin bich

Thém 1-hydroxybenzotriazol (1,5 dwong lugng), 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (1,5 dwong lugng) va trietylamin (3 dwong luong) vao
dung dich chira axit indolic (1 duong lugng) trong diclometan (thé tich dé tao thanh
ndng d 0,05M). Khuiy hdn hop thu duoc & nhiét do trong phong trong 30 phut. Sau
d6, thém pyridon amin (1,2 duong lugng) vao va khudy hdn hop thu dugc & nhiét do
trong phong trong 16 gid. Thém nudc (50mL) vao hdn hop. Chiét hdn hop bing
diclometan (100 mL x 2). C6 ddc 16p hitu co trong chan khéng dé thu duoc san phdm
thd ma dugc tinh ché bing sic ky cot (silicagel, diclometan/metanol = 20:1) dé thu
dwoc hop chét dich.

Quy trinh chung D: Séc ky khong dbi xtng

Viéc tach céc hop chit khong d6i xting dwoc hoan thanh qua HPLC pha thong
thuong hoic SFC (sic ky long cacbon dioxit siéu t6i han). Céc hop chét riéng biét
thudng >95% ee. Cau hinh tuyét dbi cta cac tim khéng dbi ximg khong duoc xéc
dinh.
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Quy trinh chung L: Sulphonyl hoa

NH Q\ 0}
1a »IC NzSé
~ | " ol ) + 2 /\NJ o~ RE ﬁ A
HN N /N ci—$=o + —_— [ v |
) | /| HN N /N
(o} (0] =N »
o 0] =N
Amin khong d6i xtmg
Thém trietylamin (4 dwong lugng) vao dung dich chita amin khéng dbi ximg (1
duong lugng) trong diclometan (thé tich dé tao thanh ndng d6 0,1M) & 18°C trong N,.
Lam mét phan tng dén 0°C va thém metansulfonyl clorua (1,5 duong lugng) vao.
Khudy phan tmg & 0°C trong 1 gid. Sau d6, c6 dic hdn hop trong chan khong va thém
metanol va kali cacbonat vao va khudy phan tmg trong 1 gid nita. Loc hdn hop va tinh
ché san phim th6 bang HPLC diéu ché.
Bang dudi day liét ké cac hop chét theo sang ché va ma trong sb cic phuong
phap chung trén diy duogc sir dung trong viée tbng hop chung. Céc ciu triic cia cac

hop chit nay dugc néu trén Fig.1.

Phuong  phap

Hop chét | chung duoc st | Tén Dt ligu NMR w/z
dung va luu y 1

. H NMR (CDCI3, 400 M

CQhL:l};lg L dé?i,n;; Hz) & 12,12 (s, 1H), 9,20
()-NA(4- (s, 1H), 8,78 (s, 1H), 7,68
metoxy-6- (s, 1H), 5,97 (s, 1H), 4,70-
metyl-2-oxo- 4,58 (m, 2H), 3,91 (s, 4H),
262 41 00 M 1)

370 g@iﬁ;ﬁ%ﬁ;{?n (dd, J; = 2,0 Hz, J, = 11,6 517
metyl-7-(1- Hz, 1H), 2,32 (s, 3H), 2,10
(piperidin-4- (t, J = 12,0 Hz, 1H), 1,67
yl)etyl)-7H- (d, J = 6,8 Hz, 4H), 1,48-
pyrolo[2,3- 1,40 (m, 1H), 1,37-1,29
d]pyrimi’dme_S_ (m, 1H), 1,27-1,19 (m,
carboxamit 1H), 0,9-0,78 (m, 1H).

Vi du 16. Céc phép do ICsy ddi v6i cac chét trc ché béng cach str dung EZH2.

Thtr nghiém EZH2: Céc thtr nghiém dugc thuc hién béng cach tron rPRC2 cung

v6i chat nén oligonucleosom dugc biotinyl hod véi sy c6 mét cia dong yeu to enzym
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duoc danh diu radio, S-adenosyl-L-methionin CH SAM) (Perkin Elmer) va kiém tra
viéc truyén qua trung gian enzym cua cic nhém metyl dugc triti hoa tir *H SAM thanh
cac gdc histon lysin. Luong san phdm metyl histon dugc triti hod thu duoc tht nhit
bang cach bit gifr oligonucleosom dugc biotinyl hoa trong FlashPlates (Perkin Elmer)
bao ngoai streptavidin (SAV), tiép theo budc rira d loai bd *H SAM khong phan tng
va sau d6 d&m trén by dém nhép nhay dia 384 giéng TopCount NXT (Perkin Elmer).
Céc diéu kién thir nghiém cudi cung dbi véi EZH2 1a nhu sau: 50mM chét dém Tris d6
pH=8,5, ImM DTT, 69uM chit tdy rira Brij-35, 5,0mM MgCl,, 0,lmg/mL BSA,
0,2uM *H SAM, 0,2uM oligonucleosom dugc biotinyl hod, 3,6uM H3K27me3 peptit
va 2nM EZH2.

Phép do hop chét ICs, thu duoc nhu sau: thir nhét, cac hop chit dugc hoa tan
trong 100% DMSO nhu 10mM dung dich géc. Pudng cong dap tmg mudi diém dugc
sinh ra bing c4ch phén tan c4c luong khac nhau cia 10mM dung dich hop chét trong
10 giéng cua dia 384 giéng (Echo; Labcyte), sau d6 DMSO tinh khiét duoc st dung dé
lam day lai giéng dé @& dam bao tit ca cac giéng co cing lugng DMSO. 12,5uL thé
tich enzym HMT, H3K27me3 peptit va cht nén oligonucleosom trong chit dém thi
nghiém dugc bd sung vao mdi giéng ciia dia thir nghiém bing céch sir dung Multidrop
Combi (ThermoFisher). U so bd cic hop chit v6i enzym trong 20 phit, tiép theo khoi
mao phan Gng metyltransferaza bang viéc bd sung 12,5uL *H SAM trong chit dém thir
nghiém (thé tich cudi cing = 25uL). Noéng d6 cubi cing cua hop chat nim trong
khodng tir ndng d6 mic dinh dinh 80pM xubng dén 0,16M trong céc budc pha loédng
gép 2 1an. Thuc hién phan tmg trong 60 phut va lam ngimg bing 20pL/giéng 1,96mM
SAH, 50mM Tris d6 pH=8,5, 200mM EDTA. Phan ting ngimg dugc chuyén vao
Flashplates phtt SAV (Perkin Elmer), 1 trong 120 phut, rira bing thiét bi rira dia va sau
d6 doc trén TopCount NXT (1,0 phit/giéng) dé do lugng san phdm metyl histon trong
qua trinh phan tmg. Luong san phim metyl histon dugc so véi lugng san phdm dugc
tao thanh trong céc giéng d6i chimg tic ché 0% va 100% cho phép tinh todn % tc ché
V01 su ¢6 mdt cua cac hop chét don 1& & céac n6ng dd khac nhau. ICsq duoc tinh toan
bing céch sir dung géi phdn mém khép dudng cong khong tuyén tinh khép 4 tham sb
(XLFIT, mdt phan géi dit liéu, ActivityBase (IDBS)) trong d6 bén tham sb 1 ICs, dc
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doi, dudng co s trudc dich ma (0% INH), va dudng co s sau dich ma (100% INH);

v6i hai tham bién sau lan lugt duge ¢b dinh dén zero va 100%, bing viéc mic dinh.

Thr nghiém dbi véi Y641N EZH2 dugc thuc hién nhu trén ddy bing cach st

dung H3K27Me2 oligonucleosom hoan nguyén lam chét nén.

Bang 2 thé hién hoat tinh cta cac hop chét duoc chon cta sang ché trong thir
nghiém tc ché hoat tinh EZH2 va Y641N EZH2. Céc tri sé ICs, dugc bdo cdo nhu
sau: “A” cho biét tri s6 ICsy nhd hon 100nM; “B” cho biét tri s6 ICs, tr 100nM dén
1uM; “C” cho biét tri sd ICsp 16n hon 1uM va nho hon 10pM dbi v6i mbi enzym; “D”
cho biét tri s6 ICs 16n hon 10uM dbi véi mbi enzym; va “*(X uM)” cho biét khong c6
sy ttc ché ndo dugc quan st & ndng d6 16n nhét (nghia 13, X pM) hop chét duge thir

nghiém.

Bang 2. Céc tri s6 IC50 ddi véi cac hop chét c6 cong thirc I khang enzym dot bién
EZH2 va Y641N EZH2.

Hop chét s8 | EZH2 ICso | oty | | Hopehitsd | EZH21Cs | TSUN
183 A A 261 A A
204 A B 266 B B
211 A B 267 A B
212 A B 273 A A
217 B B 275 A A
218 A A 277 A A
219 A A 280 B C
223 A B 284 A B
224 A A 288 A 2
229 C D 290 A 5
230 A B 293 A B
231 A B 294 A A
234 C D 298 A A
235 B C 299 A A
236 *(0,5uM) | *(10uM) 300 A A
240 A B 302 B C
241 A B 304 A A
243 A B 306 A A
252 A B 307 A A
253 A B 308 B b
756 A B 310 A A
257 B C 313 A A
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Hop chét s6 | EZH2 ICs, gggzl\}cm Hop chat s6 | EZH2 1Cso %{%ﬁcw
314 A A 358 A A
316 A A 359 A A
317 A A 360 A A
321 A A 362 A A
327 A A 363 A A
335 A A 364 A B
336 A A 365 A A
341 A A 367 A A
342 A A 368 A A
343 A A 369 A A
344 A A 370 A A
345 A A 373 A A
346 A A 375 A A
352 A A 377 A A
355 A A

356 A A

357 A A

Viduy 17. Po EC50 ddi véi céc chét tic ché trong cac thir nghiém té bao HeLa.

Thir nghiém H3K27me3 MSD Hela. Té bao HeLa duoc trypsin hod dugc dém
va dugc pha lodng trong 10% DMEM (Life Technologies, Cat. # 10569) dén 5000 té
bao/75uL. Pit 75uL té bao vio mdi giéng cla dia day phing 96 giéng va u & 37°C
trong 4 gid. Thém 20uL hop chit thir nghiém (& cac ndng d6 khac nhau) vao té bao va
tiép tuc 1 & 37°C trong 96 gid. Sau d6, loai bd moi trudng va rira t& bao bing PBS
nuéc da lanh. Thém 40uL chit dém MSD nudc d4 lanh AT (10mM HEPES, do
pH=7,9, 5mM MgCl,, 0,25M sucroza, Benzonase (1:10000), 1% Triton X-100 duoc
bd sung véi cdc tai chdt wc ché 1x Proteaza mdi tao ra va 1mM 4-(2-
Aminoetyl)benzensulfonyl florua hydroclorua (AEBSF)) vao mdi giéng va dit dia 1én
nuéc dé trong 30 phut. Sau d6, thém 10uL 5M NaCl vao mdi giéng va U trén nudc da
tiép trong 15 phut nita. Tao huyén phii vét liéu trong mdi giéng bing cach hut bing
pipet 1én va xubng va sau d6 chuyén vao dia 96 giéng méi. Rira cac riéng tréng rong
bang 150uL 20mM Tris nudc dé lanh do pH=7,5, ImM EDTA, 1mM EGTA, dugc bd
sung voi cbe tai chét wrc ché 1x Proteaza méi tao ra va 1mM AEBSF (“dung dich dém

khéng c6 mudi khong c6 chat tay rira) va chuyén vao cac giéng tuong tng trong dia
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méi. Sau d6, thém 300pL dung dich dém khéng c6 mudi khong c6 chét tiy rira vao

mdi giéng chira chit tan va dia dugc 1am déng lanh & -80°C.

Vao cling ngy, sb lugng thich hop cua dia 96 giéng gén két tiéu chuin MSD
dugc pht bing 30uL/giéng cua khang thé bit gitt H3 téng s6 (Millipore, Cat #
MAB3422) & ndng d6 1pg/mL trong PBS. Phan bd déu dung dich khéng thé thir nhit
be\“mg cach v nhe vao mit bén cia dia va sau d6 lic dia trong vai phut & tbc d6 1000

vong/phit. Luu trit cdc dia pht khang thé & 4°C qua dém.

Ngay tiép theo, dich thim tich dwoc 1am tan gia dén nhiét do trong phong. Rira
cac dia MSD phu khang thé 3 lan bing TBS-T (nuwéc mudi dém Tris (Fisher
Scientific, Cat #BP2471-1) + 0,2% Tween-20). Thém 150uL chét phong bé A 5%
trong TBS-T vao mdi giéng. Pay cac giéng va lic trén thiét bi lic & nhiét do trong
phong trong mdt gid. Lap lai budc chit phong bé A 14n thr hai. Sau khi loai bo chit
phong bé, chuyén 25uL dich thiAm tich t& bao vao mdi giéng da dwoc phi khang thé.
Léc céc dia trong 2 gid & nhiét d6 trong phong, loai b chit tan va rira dia mét 1an nita
bang chét phong bé A trong TBS-T. Thém 25uL hdn hop khang thé méi dugc tao ra
thich hop (bao gém céc khang thé so cip va thir cip) vao mdi giéng va lic dia trong 1
gid & nhiét do trong phong. Hon hop khang thé duoc sir dung 14 mot (hodic ca hai) hdn
hop dugc néu trong bang dudi day:

Ab Nong do Ab so cip | Ab phat hién khang | 1% chit phong
(pug/mL) (uL) tho (uL) be A (uL)

H3K27me3 | 33 37,88 5,00 5000

H3 12 52,08 5,00 5000

Ca hai khang thé H3 thu duoc tir viéc tao tin hiéu t& bao (Cat # 4499 va 9733).
Khéng thé dé khang tho thu dugc tir Meso-Scale Discovery (Cat #R32AB-1).

Sau d6, loai bo hdn hop khang thé va rira cac giéng bing chét phong bé A. Sau
do, thém 150uL chit dém doc 1X MSD méi duoc tao ra (Meso-Scale Discovery; Cat
#R927C-2) vao mdi giéng va doc dia trén thiét bj doc dia MSD Sector 2400.
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Phén tich dit liéu béng céach stt dung miu bo hd tro thir nghiém (Constellation
Pharmaceuticals In-house product) va ngudn hoat tinh (IDBS Ltd, Surrey, UK). Hb so
dit liéu dugce nhap vao miu hd tro thir nghiém va cac diéu kién thir nghi€ém dugc xéc
dinh r5. ID phén tich don nhit dugc tao ra va hd so dit liéu dugce xuit vao nguén hoat
tinh. MAu phan tich duoc tao ra trén nguc‘Sn hoat tinh d& do su wc ché phu thudc lidu
lan luot cua didm s6 H3K27me3 va kha nang séng cta té bao. Dt liéu duge phuc hdi
clia céc giéng DMSO duoc st dung dé binh thuong hoa cac dit lidu. Dudng cong thu
dugc duge khép bing cach sir dung mé hinh phin mém ngudn hoat tinh 205 (IDBS
Ltd, Surrey, UK). Dit liéu dugc kiém tra d6i v6i chat lwong, ¢6 hiéu luc va duge tich

hop & dang excel bang cach sir dung SARview (IDBS Ltd, Surrey, UK).

Thir nghiém H3K27me3 Alpha Hela (AlphaLISA). 10 liéu khac nhau cta mdi
hop chét thir nghiém (trong ddy pha loang gép 3 1in) duoc phi trong céc dia duge xir
Iy mdi truomg nudi cdy md 384 giéng hai 1in (Catalog # 781080; Greiner Bio One;
Monroe, North Carolina). Trypsin hoa té bao Hela dugc sinh trudng trong va dém
bang cach str dung bd dém té bao Countess® (Catalog # C10281; Life Technologies,
Grand Island, NY). Pha lodng té bao dn 67.000 t& bao/mL trong 10% DMEM
(Catalog # 10569-010 Life Technologies, Grand Island, NY) va 15uL (1.000 té bao)
duoc phu vao trong mdi giéng bing cich sir dung bd phén tin lwa chon Biotek
MicroFlo™ (BioTek Instruments, Inc. Vermont, USA),) cta dia 384 giéng. U dia &
37°C /5% CO, trong 72 gid. Mot trong s6 cic dia ban sao dugc xir ly dbi voi thir

nghiém Hel a va dia con lai doi voi kha nang song.

Thém chét dém tan té bao Histon (1X) (Catalog # ALO09F1 Perkin Elmer;
Waltham, MA) véi luong SuL/giéng vao dia dugc xit Iy ddi voi AlphalISA va u dia &
nhiét d6 trong phong trong 30 phut trén thiét bi lic dia voi tbe d6 cham (Model#4625-
Q Thermo Scientific; Waltham, MA). Sau d6, thém 10pL/giéng chit dém chiét Histon
(catalog # ALOO9F2; Perkin Elmer; Waltham, MA) vao va U tiép dia & nhiét d6 trong
phong trong 20 phit trén thiét bi lic dia voi toc d6 cham. Sau d6, thém 10uL/giéng
5X hdn hop chira hat thu thé khang K27me3 cong véi khang thé H3 khang Histon
duoc biotinyl hod (C-ter) (dugc pha lodng dén ndng d6 cudi cing 3nM) (Catalog
#AL118 Perkin Elmer; Waltham, MA) vao mdi giéng. Viéc pha lodng hat thu thé va
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sau d6 H3 khang Histon vwois chit dém phat hién 1X Histon (Catalog # ALO09F3
Perkin Elmer; Waltham, MA) ma dugc tao ra dugc pha lodng tir dung dich géc 10X
dugc dé xult. Py kin dia bing thiét bj day kin dia nhém va & & 230C trong 60 phut.
Sau do6, thém 10pL 5X dung dich chira hat cho Streptavidin (Catalog #6760002 Perkin
Elmer; Waltham, MA) (20pg/mL cudi ciing trong chit dém phat hién 1X Histon), day
kin dia bang thiét bj d4y kin dia nhom va a & 230C trong 30 phut. Sau d6, doc dia
bang cach st dung bo doc EnVision-Alpha (kiéu sb 2104 Perkin Elmer; Waltham,
MA).

Danh gi4 kha ning séng ciia t& bao bing cach bd sung 15uL Glo do chuén té
bao ((Catalog #G7571 Promega Madison, WI) vao mdi giéng véi t& bao voi moi
truong. U dia & nhiét d6 trong phong trong phong trong tir 15 dén 20 phut trén thiét bi
lic dia & téc d6 cham. Sau do, doc dia bfmg cach str dung by doc EnVision-Alpha

(kiéu s6 2104 Perkin Elmer; Waltham, MA).

Phén tich dit li¢u tir ca hai thir nghiém béng cach sir dung bo hd tro thir nghiém
(Constellation Pharmaceuticals In-house product) va mau ngudn hoat tinh (IDBS Ltd,
Surrey, UK). Hd so dit liéu duoc nhap vio bd hd tro thir nghiém va cac diéu kién thur
nghiém duoc xé4c dinh 8. ID phan tich don nhit duoc tao ra va hd so dir liéu duoc
xuit vao ngudn hoat tinh. Mau phan tich duoc tao ra trén nguén hoat tinh dé do su trc
ché phu thude liéu 14n luot cia diém sd H3K27me3 va kha nang séng cta té bao. Dit
liéu dugc phuc hdi cua giéng DMSO dugec str dung dé binh thuong hoa dit ligu. Khop
dudng cong thu duoc bang cach sir dung phin mém ngudn hoat tinh kiéu 205 (IDBS
Ltd, Surrey, UK). Kiém tra dit liéu dbi véi chét luong, x4ac dinh tinh hop 1€ va dugc
tich hop & dang excel bang cach str dung SARview (IDBS Ltd, Surrey, UK).

Bang 3 thé hién hoat tinh clia cac hop chit dwoc chon cta sang ché trong hai
thtr nghiém té bao HeLa khéc nhau dugc mo ta trén day. Céc trji s6 ECs, duoc béo céo
nhu sau: “A” cho biét tri s6 ECso nho hon 400nM; “B” cho biét tri s6 ECs, bing tir
400nM dén 2puM; “C” cho biét trj s6 ECso 16n hon 2uM va nhé hon 10uM dbi véi méi
enzym; “D” cho biét tri s6 ECsq 16n hon 10puM ddi véi mdi enzym; va “*(X uM)” cho
biét ring khong c6 su trc ché nao dugc quan sat & ndng do cao nhit (nghia 13, X pM)

ctia hop chét duoc thir nghiém.
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Bang 3. Tri s6 Ec50 d6i véi cac hop chat dugc chon cta sang ché trong té bao Hela

bidu hién H3k27 thé dot bién EZH2.
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H3K27me | H3K27me H3K27me | H3K27me
3 Alpha_ |3 MSD_ 3 Alpha_ |3 MSD_

Hop chit | HeLa HeLa (EC Hop chit | HeLa HelLa (EC

s6 (EC50) 50) s6 (EC50) 50)

204 B 337 A

211 B 341 A

212 B 342 A

218 A 343 B

219 B 344 A

224 A A 345 A

230 B 346 A

240 C 347 B

241 B 352 B

243 C 355 A

253 A 356 A

256 B 357 A

261 A A 358 B

273 A 359 B

284 B 360 C

288 A B 362 A

294 A A 363 A

298 A A 364 *(3,33uM)

300 A A 365 A

304 A A 366 B

310 A A 367 A

313 A A 368 A

314 A 369 A

315 D 370 *(3,33uM)

316 B 373 A

317 A 374 A

321 A 375 A

327 A 376 NaN

335 A 377 B

336 A

Vi du 18. Phén tich su trc ché sinh trudng ciia khdi u

Hiéu qua khéng khéi u ciia hop chit 362 va 365 trong mé hinh ghép khac loai
ung thr mo bach huyét dudi da ctia nguoi Karpas422 & chudt gibng cai CB-17 SCID

1a nhu sau.
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Dong vat
Loai: Mus Musculus
Chung: chuét CB-17 SCID
Tudi: tir 6 dén 8 tudn
Gi6i tinh: gidng cai
Thé trong: tir 18 dén 22¢
Sé lugng dong vat: 50 chudt cong véi sb luong dy trit
Nha cung c4p dong vat: Shanghai SLAC Laboratory Animal Co., LTD.
Nuoi ciy té bao
Té bao khéi u Karpas422 dwoc duy tri in vitro nhu méi trudng nudi cdy huyén
phu trong méi trudng RPMI1640 duge bd sung voi 10% huyét thanh bao thai bo bit
hoat do nhiét & 37°C trong khi chtta 5% CO, trong khong khi. Nuéi cdy phu theo cich
thong thuong t€ bao khdi u hai 14n mbi tudn. Té bao sinh trudng trong pha sinh trudng

s0 mil dugc thu hoach va dém dé chung ngira khéi u.
Ching ngtra khéi u

Mai con chudt duge chiing ngira dudi da & hong phia bén phai véi té bao khéi u
Karpas422 (5 x 10°) trong 0,2ml PBS v6i Matrigel (1:1) ddi véi su phat trién khéi u.
Ngay 23 sau chiing ngira khéi u 1 nhu ngay 0 sau khi b4t diu didu tri khi kich c& khéi
u trung binh dat dén khoang 300mm?. M&i nhém gdm c6 10 chudt mang khéi u.

Do khdi u

Do kich c& khdi u ba 14n hang tudn theo hai kich thudc bang cach sir dung com-
pa va thé tich dugc biéu difn theo mm? bing cach sir dung cong thirc: V = 0,536a x b°
trong d6 a va b lan lugt 14 dwdng kinh dai va ngin cua khdi u. Sau d6, kich c& khéi u
dugc st dung @ tinh toan tri s6 T/C. Tri s6 T/C (theo ty 1& phin trim) 13 sy bidu thi
hiéu qua khang khdi u; T va C lan luot 14 tri sb trung binh cta cac nhém duge didu tri
va d6i chimg, vao ngay da néu.

TGI dugc tinh todn di véi m3i nhém bing cach st dung cong thic: TGI (%) =
[1-(Ti-T0)/ (Vi-V0)] x100; Ti 14 thé tich khdi u trung binh ctia nhém diéu trj vao ngay
d4 néu, TO 14 thé tich khéi u trung binh ctia nhém didu trj vao ngay bit dau didu tri, Vi
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14 thé tich khéi u trung binh ctia nhém déi chimg ta duoc dang 16ng vao cung ngay véi
Ti, va VO 1a thé tich khéi u trung binh ctia nhém t4 dugc dang 1ong vao ngay bét dau
diéu tri.

Piém cudi thir nghiém va gom miu

1). Huyét twong, khéi u va co trong nhém EPZ-6438 duqc gom vao ngay 16 sau
khi bat dau diéu tri & 6 gio sau khi dung liéu. Huyét trong, khdi u va co trong t4 dugc
dang léng, cdc nhom CPI-524369, CPI-524416 va CPI-591780 duoc gom vao ngay 25
sau khi bat ddu diéu tri & 1 gio sau khi ding lidu. 2). T4t ca mau dugc ldy tir mdi dong
vat v6i EDTA-K2 1am chat chéng dong tu. Huyét twong dugc chia thanh hai phan.
Phén thtr nhat 13 dé phén tich PK; phin tht hai duoc lam dong lanh dé du trit. 3). Khéi
u duoc chia thanh ba phén. Phan thir nhét duogc lam dong lanh d6t ngdt dung cho PK;
phén thr hai dwoc 1am déng lanh dot ngdt cho phén tich PD; phén tht ba dugc lam
dong lanh dé du trit. 4). Co dugc chia thanh hai phin. Phén thir nhit duoc lam dong
lanh d6t ngdt dung cho PK; phén thit hai duoc 1am déng lanh dé du tri.

Phan tich su trc ché sinh truéng khbi u

Béng 4. Tinh to4n su trc ché sinh truong khéi u dbi voi cac hop chit 362 va 365 trong
md hinh ghép khéc loai karpass422 dugc tinh toan dua trén céc phép do thé tich khdi u
vao ngdy 25 hoic ngay 16 sau khi bét dau diéu tri

Kich ¢& khdéi u TGI

‘ (mm®)® T/C® ,
bicu tri vao ngdy 25 (%) (%) Y nghia d
Té duogc dang --
1ong 1704123 - -
Hop chit 362
(160mg/kg) 385+66 22,59 92,75 Hokk
Hop chit 365
(160mg/kg) 319467 18,72 97,25 *okk

Luu ¥: a. Trung binh + SEM. b. Su trc ché sinh truong khéi u duoc tinh toan bang cach
chia thé tich khéi u trung binh nhém ddi v6i nhém didu tri theo thé tich khdi u trung
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binh nhém dbi v6i nhém dbi chimg (T/C). Bi véi vat phdm thir nghiém duge coi la ¢6
hoat tinh khéng khdi u, T/C phai bing 0,5 hogic nho hon. d. Khac biét c¢6 nghia v& mit
thong ké (thir nghiém ANOVA mét chidu), so v&i t duoc dang 16ng: ***p<0,001.

Cac phuong 4n duoc wu tién khac ctia séng ché duoc mé ta duéi day:

1. Hop chit c6 cong thirc cAu tao (II):

R13
H /
N__O _
R4a
m“ ~ N\<

hodc mudi duoc dung ctia nd, trong do:
A la CH hoac N;

R™ duge chon tir -C;-C; alkyl va -O-(C;-C; alkyl), trong d6 R™*tuy y duoc thé

bang mot hodc nhiéu flo;

R* dugc chon tir 1-halo(C;-Cs)alkyl-pipieridin-4-yl, C;-C¢ xycloalkyl tuy y

duoc thé bang mot hodc nhiéu flo, va tetrahydropyranyl; va
R" duoc chon tir hydro, halo, phenyl, pyridinyl, va -O-(C;-C, alkyl).

2. Hop chét theo phuong 4n 1, trong d6 R'* dugc chon tr -OCH3, -CHs, -OCHF,,
va -CH,CH;.

3. Hop chét theo phuong 4n bat ky trong sb phuong an 1 hodc 2, trong d6 R** dugc
chon tr  4,4-difloxyclohexyl,  xyclopropyl, tetrayhydropyran-4-yl,  1-(t-
butoxycacbonyl)-piperidin-4-yl, 1-(isobutoxycacbonyl)-piperidin-4-yl, 1-
(isopropoxycacbonyl)-piperidin-4-yl, 1-(2-floetyl)-piperidin-4-yl, 1-(2,2-difloetyl)-
piperidin-4-yl,1-(2,2,2-trifloetyl)-piperidin-4-yl, 1-(2-hydroxyisobutyl)-piperidin-4-yl,
1-(hydroxyisopropylcacbonyl)-piperidin-4-yl, 1-(etoxycacbonylmetyl)-piperidin-4-yl,
1-(isopropylcacbonyl)-piperidin-4-yl, 1-metylpiperidin-4-yl, 1-(metylsulfonyl)-
piperidin-4-yl, 1-(etylsulfonyl)-piperidin-4-yl, 1-(isopropylsulfonyl)-piperidin-4-yl,1-
(phenyl)-piperidin-4-yl, 1-(oxetan-3-yl)piperidin-4-yl, 1-(pyridin-2-yl)-piperidin-4-yl,
va 1-(pyrimidin-2-yl)-piperidin-4-yl.
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4. Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n tir 1 dén 3, trong d6 R"
dugc chon tir hydro, clo, flo, -OCH(CH;),, phenyl, va pyridin-2-yl.

5. Hop chét theo phuong 4n 1, trong d6 hop chit 1a N-((4-metoxy-6-metyl-2-0xo-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(1-(2,2,2-trifloetyl)piperidin-4-yl)etyl)-1H-
indol-3-carboxamit, hodc mudi duoc dung cua né.

6. Hop chat theo phuong 4n 5, trong d6 hop chét 1a R-N-((4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(1-(2,2,2-trifloetyl)piperidin-4-yl)etyl)-
1H-indol-3-carboxamit, hoic mudi duge dung cua né.

7. Hop chat theo phwong 4n 1, trong d6 hop chat 1 1-(1-(1-(2,2-difloetyl))piperidin-4-
yDetyD)-N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-
indol-3-carboxamit, hoic mudi duoc dung cua nd.

8. Hop chit theo phuong 4n 7, trong @6 hop chét 1a R-1-(1-(1-(2,2-difloetyl))piperidin-
4-yDetyl)-N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-
indol-3-carboxamit, hoic mubi dugc dung cuda no.

9. Hop chét theo phuong 4n 1, trong d6 hop chét 1a 1-(1-(1-etylpiperidin-4-yl)etyl)-N-
((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-indol-3-
carboxamit, hoic mudi dugc dung cia né.

10. Hop chét theo phuong 4n 9, trong d6 hop cht 1a R-1-(1-(1-etylpiperidin-4-yl)etyl)-
N-((4-metoxy-6-metyl-2-o0xo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-indol-3-
carboxamit, hoic mudi duoc dung cda né.

11. Dugc phim chira hop chét theo phuong 4n bat ky trong s6 cac phwong 4n tir 1 dén
10, hodc mudi dugc dung ctia né; va chit mang duoc dung.

12. Hop chit theo phwong 4n bt ky trong sb cac phuong 4n tir 1 dén 10, hodc mudi
dugc dung ciia né, dé diéu tri bénh hodc rbi loan c6 lién quan dén su ting sinh té bao.
13. Hop chét @ str dung theo phwong 4n 12, trong d6 bénh 1a bénh ung thu.

14. Hop chét dé sur dung theo phuong an 13, trong d6 bénh ung thu dugc chon tir bénh
ung thu vii, bénh ung thu tuyén tién liét, bénh ung thur ruot két, bénh ung thu biéu mo
t& bao than, bénh ung thu nguyén bao dém da dang, bénh ung thu bang quang, u héc
sic td, bénh ung thu phé quan, bénh ung thu mé bach huyét, va bénh ung thu gan.
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YEU CAUBAO HQ
1. Hop chit c6 cong thirc (I1):
R13
H A"
N o

\
%
N

(ID;
hoic mudi duoc dung cta nd, trong do:
A la CH hoac N;

R'* dugc chon tir -C-C; alkyl va -O-(C;-C, alkyl), trong d6 R'*tuy y duge thé

bang mot hodc nhiéu flo;

R* duoc chon tir 1-halo(C;-Cj)alkyl-pipieridin-4-yl, C;-C¢ xycloalkyl tuy y

duoc thé béng mét hoic nhiéu flo, va tetrahydropyranyl; va
R" duoc chon tir hydro, halo, phenyl, pyridinyl, va -O-(C;-C, alkyl).

2. Hop chit theo diém 1, trong d6 R'"™ duoc chon tir -OCH;, -CH;, -OCHF,,
va -CH,CHs.

3. Hop chit theo diém 1 hoic 2, trong d6 R* dugc chon tir 4,4-difloxyclohexyl,
xyclopropyl, tetrayhydropyran-4-yl, 1-(2-floetyl)-piperidin-4-yl, 1-(2,2-difloetyl)-
piperidin-4-yl, 1-(2,2,2-trifloetyl)-piperidin-4-yl.

4. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 R'® dugc chon tir
hydro, clo, flo, -OCH(CHj3),, phenyl, va pyridin-2-yl.

5. Hop chét theo diém 1, trong d6 hop chét nay 13 N-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(1-(2,2,2-trifloetyl)piperidin-4-yl)etyl)- 1H-
indol-3-carboxamit, hodc mudi dugc dung ctia né.

6. Hop chit theo diém 5, trong d6 hop chét nay 1a R-N-((4-metoxy-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-1-(1-(1-(2,2,2-trifloetyl)piperidin-4-yl)etyl)-1H-

indol-3-carboxamit, hodc mudi dugc dung cua né.
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7. Hop chét theo diém 1, trong d6 hop chit nay 1a 1-(1-(1-(2,2-difloetyl))piperidin-4-
yDetyl)-N-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-
indol-3-carboxamit, hoic mubi dugc dung cua nd.

8. Hop chat theo diém 7, trong d6 hop chét nay 1a R-1-(1-(1-(2,2-difloetyl))piperidin-
4-yl)etyl)-N-((4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-metyl-1H-
indol-3-carboxamit, hoc mudi duoc dung cua nd.

9. Dugc pham bao gdm hop chét theo didm bét ky trong s6 cac diém tir 1 dén 8 hoic

mudi dugc dung ctia né va chat mang dugc dung.
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