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hodc hoat tinh diéu bién thu thé estrogen c6 cong thue I:
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va céc chat dong phan lap the céc chat hd bién, hodc cac mudi duoc dung cua chung, va
c6 cac nhom thé va dic diém cau trac duoc mo ta & ddy. Sang ché ciing dé cap dén cac
dugc pham va thudc chira cac hop chét co cong thirc I va quy trinh bao ché chung. Hop
chat theo sang ché co6 thé dugc sur dung céac chat diéu bién thu thé estrogen nay, mgt minh
va két hgp vo1 cac chat tri licu khéc, dé diéu tri cac bénh hodc tinh trang bénh dugc diéu
chinh hodc phu thudc vao thu thé estrogen.
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Linh vue ky thuit dwoc dé cip

Sang ché dé cap dén cac hop chét, k& ca cac mudi duoc dung, céc solvat, cac
chét chuyén héa, cac tién duoc chét ca chung, cac duogc phim chtra cac hop chét nay,
va cac hop chét nay duoc str dung dé diéu tri, ngin ngira hotc chin doan bénh hoic
tinh trang bénh nhay vai estrogen, phu thudc thy thé estrogen hoic qua trung gian thy

thé estrogen két hop véi cac chit tri liéu khéc.
Tinh trang ky thuit ciia sang ché

Thu thé estrogen (estrogen receptor - ER) 12 mét protein diéu hoa phién ma
duoc hoat héa bing phdi tir. Protein nay diéu chinh viéc giy cam mg rat nhidu tac
dong sinh hoc thong qua twong tac clia nd voi céc estrogen ndi sinh. Céc estrogen nodi
sinh bao gdm 17p (beta)-estradiol va c4c estron. ER da duoc phét hién 1a c6 hai dang
d6ng chirc ning d6 1a ER-a (alpha) va ER-B (beta). Cac estrogen va thu thé estrogen
lién quan dén rit nhidu bénh hoic tinh trang bénh nhu ung thu v, ung thu phdi, ung
thu budng trimg, ung thu rudt, ung thu tuyén tién liét, ung thur mang trong tr cung, ung
thu tt cung cling nhu cdc bénh hodc tinh trang bénh khac.

W02010138758 mb ta hop chit ma tc ché chon loc sy san sinh bénh cta yéu t6
tang trudng ndi md mach mau & nguoi (VEGF).

W02010138695 mb ta phuong phap didu tri bénh u soi thin kinh lién quan dén
viéc str dung hop chit ma (e ché chon loc sy san sinh bénh 1y ctia VEGF & nguoi.

WO02008127715 md ta cac hop chat ¢6 tac dung trong phwong phap tc ché sau
phién ma su bidu hién ctia VEGF & dbi tuong can diéu tri.

W02010138706 md ta phuong phép didu tri bénh ung thu vi lién quan dén viéc
st dung hop chét ma @c ché chon loc sy san sinh bénh ly cla yéu tb ting trudng ndi

m6 mach mau & nguoi (VEGF).
W02013090836 md t& hop chit 1a chit diéu bién thu thé estrogen.

W02014191726 md t& din xudt indol c6 tic dung chdng ung thu.
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W02012084711 md ta mdt loat cdc manh didu bién thu thé estrogen chon loc
(SERM) thu dugc bang nhom azetidin duoc thé N.

Do d6, ¢6 nhu cdu vé cac chit hudng dich ER-a méi c6 hoat tinh trong viéc thiét
1ap nén bénh di can va tinh khang mic phai.
Ban chit ky thuat caa sing ché

Vi céc 1y do néu trén, muc dich cua sang ché 1a @ xuét hop chét tetrahydro-
pyrido[3,4-bJindol-1-yl ¢6 hoat tinh hodc chitrc nédng diéu bién thu thé estrogen c6 cong
thirc Ib, Ie hodc Ih:
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va cac chat dong phan lap the, cac chat ho bién, hodc cdc muoi duoc dung cua ching,

va ¢o cac phan tir thé va dac diém cdu trac duge mo ta ¢ day.

Theo mot khia canh, sang ché dé xuat duoc pham chira hgp chit c6 cong thire

Ib, Ie va [h va chat mang, chét gdy truot, chit pha lodng hodc ta duoc duge dung.

Theo mdt khia canh, sang ché dé xut quy trinh didu ché hop chit ¢ cong thic

Ib, Ie va Ih hodc duoc phdm chtra hop chét co cong thirc Ib, Te va Ih.

Theo mdt khia canh, sdng ché d& xuét duoc phém chtra hop chét nay dé diéu tri
bénh hodc réi loan lién quan dén ER & bénh nhan bao g61n viéc str dung mot luong

httu hi¢u tri liéu dugce phém cho bénh nhan bi bénh hoac r6i loan lién quan dén ER.

Theo mot khia canh. séang ché dé xuét kit dung dé diéu tri tinh trang bénh duoc

diéu chinh bang thu thé estrogen, chia:
a) duoc phém chura hop chét c6 cong thuc Ib, Ie va Th; va
b) cac hudng dan sir dung.

M5 ta chi tiét sang ché

Mot sb phuong én nhédt dinh cta sang ché s& duge mo ta chi tiét dudi day, cac
vi du vé cac phuong 4n nay dugc minh hoa trong cic ciu tric va cong thie di kém.
Maic du sang ché duoe mo ta két hop v6i cac phuong an dugc liét k€, nhung can hiéu
rang cac phuong an duge liét ké nay khong duge du dinh dé gidi han pham vi clia sang
ché & cac phuong an nay. Tréi lai, sang ché duoc du dinh bao gdm tat ca cac thay thé,
cai bién va céac tuong duong ma co thé nam trong pham vi ctia sang ché nhu duogc xac
dinh bang cac diém yéu cau bao ho. Nguoi ¢6 ky nang trong linh vue k¥ thuét nay cé
thé sé thdy nhiéu phuong phép va nguyén liéu tuong tu hodc tuong duong véi cac
phuong phap va nguyén liéu dugec mo td ¢ day, cadc phuong phép va nguyén liéu nay
¢ thé duoc su dung trong thyc hanh sdng ché. Sang ché khong bi gidi han theo cach
bét ky & cac phuong phap va nguyén liéu da mé ta. Trir khi dugc dinh nghia khac di,
tat ca cac thuat ngit khoa hoc va k¥ thuat duogc st dung trong ban mo ta nay déu co
nghia thudng duoc hiéu béi nguoi ¢6 k§ nang trong linh vuc k¥ thuat sang ché dé cap
dén. Mac du cac phuong phdp va nguyén liéu tuong tu hodc twong duong voi cac
phuong phéap va nguyén liéu dugec mo ta ¢ daycd thé duoc st dung trong thuc hanh

hodc thtr sang ché nhung céc phuong phdp va nguyén liéu thich hop sé duge md ta chi
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tiét dudi day. Danh phap duoc st dung trong don nay la dua trén hé thong danh phap
[UPAC, tru khi ¢6 quy dinh khac.

Céc dinh nghia

Khi dé cép dén s6 lugng phin tir thé, thuat nglt “mot hode nhiéu” chi khoang tir
mot phéﬁ t thé dén s6 luong phéan tr thé Ién nhit co thé, nghia 1a tir thay thé mot
nguyén tir hydro 1én dén thay thé toan bd sé luong nguyén tir hydro bing cac phan tir
thé. Thuat ngtr “phdn tir thé” chi nguyén tir hodc nhém nguyén tir thay thé nguyén tir
hydro trén phéan tu géc. Thuat ngtt “dugc thé” chi viéc mot nhom cu thé mang mot
hodc nhiéu phan tir thé. Khi mot nhom bt ky c6 thé mang nhiéu phan & thé va nhiéu
phan tir thé khac nhau c6 thé duoc cung cip thi phan tir thé nay s& duoc chon doc lap
va khong cén phai giéng nhau. Thuét ngit “khong dugc thé” ¢6 nghia nhom cu thé nay
khéng mang phan tir thé nao. Thudt ngit “tuy y dugc thé” ¢6 nghia nhom cu thé khong
duoc thé hoac duoc thé béng mot hoac nhiéu phén tr thé, doc lap duoc chon tr nhom
cac phén tr thé c6 thé. Khi dé cap dén sd luong phén t thé, thuét nglt “mot hoac
nhiéu” c6 nghia la tir mot phéan tir thé dén s6 luong phin tir thé 16n nhat ¢6 thé, nghia
la tir thay thé mot nguyén tir hydro 1én dén thay thé toan bo s6 luong nguyén tir hydro

bang cac phan tir thé.

Thuét ngt “alkyl” nhu dugc st dung ¢ day chi gbc hydrocacbon hoa tri mot,
mach thang hodc mach nhanh, no c6 1 dén 12 nguyén tir cacbon (C—Ci2), trong do
gbc alkyl nay c6 thé tuy y dugc thé doc lap bang mdt hodc nhiéu phan ti thé duge mo
ta dudi day. Theo mdt phuong an khéc, gbc alkyl co mot dén tam nguyén tir cacbon
(C1—Cy), hodc tir mot dén sau nguyén tir cacbon (C1—Cs). Vi du vé cac nhom alkyl bao
gdm, nhung khong gi¢i han ¢, metyl (Me, -CHs), etyl (Et, -CH.CH3), 1-propyl (n-Pr,
n-propyl, -CH,CH>CH3), 2-propy! (i-Pr, i-propyl, -CH(CHs)2), 1-butyl (n-Bu, n-butyl,
-CH,CH,CH,CH3), 2-metyl-1-propyl (i-Bu, i-butyl, -CH>CH(CHjs)2), 2-butyl (s-Bu, s-
butyl, -CH(CH;3)CH2CH3), 2-metyl-2-propyl (t-Bu, t-butyl, -C(CHz3)3), 1-pentyl (n-
pentyl, -CH>CH,CH,CH>CH3), 2-pentyl (-CH(CH3;)CHCH>CH3), 3-pentyl (-
CH(CH,CHs)2), 2-metyl-2-butyl (-C(CHj3)2CH2CHs), 3-metyl-2-butyl (-
CH(CH3)CH(CHs),), 3-metyl-1-butyl (-CH,CH2CH(CH3)2),  2-metyl-1-butyl (-
CH,CH(CH3)CH2CH3), 1-hexyl (-CH,CH,CH,CH>CH2CH3), 2-hexyl (-
CH(CH3)CH>CH>CH>CH3), 3-hexyl (-CH(CH2CH3)(CH2CH2CH3)), 2-metyl-2-pentyl
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(-C(CH3)2CH,CH>CH3), 3-metyl-2-pentyl (-CH(CH3)CH(CH;)CH>CH3), 4-metyl-2-
pentyl (-CH(CH3)CH2CH(CHs),), 3-metyl-3-pentyl (-C(CH3)(CH>CHs),), 2-metyl-3-
pentyl (-CH(CH.CH3)CH (CHs)), 2,3-dimetyl-2-butyl (-C(CH3)CH(CHs)2), 3,3-
dimetyl-2-butyl(-CH(CH3) C(CHjs)s, 1-heptyl va 1-octyl.

Thudt ngtt “alkyldiyl” nhu dugc st dung trong ban md ta nay chi gbe
hydrocacbon hoa tri hai, mach théng hodac mach nhénh, no co 1 dén 12 nguyén tu
cacbon (Ci—C12), trong do gdc alkyldiyl nay co thé ty y duogc thé doc lap bang mot
hodc nhiéu phan tir thé dugc mo ta dudi day. Theo mot phuong an khac, gbe alkyldiyl
c6 tir 1 dén & nguyén tir cacbon (C1—Cs), hodc tur 1 dén 6 nguyén tir cacbon (Ci—Cs).
Vi du vé cc nhém alkyldiyl bao gém, nhung khong gi¢i han ¢, metylen (-CHa-),
etylen (-CH,CH,-) va propylen (-CH2CH2CH:-). Nhém alkyldiyl cling ¢6 thé dugc goi

la nhém “alkylen”.

Thuat ngtr “alkenyl” chi gbc hydrocacbon héa tri mot, mach thang hodc mach
nhanh, c¢6 2 dén 8 nguyén tir cacbon (C2—Cs) 0 it nhéat mot vi tri chua no, nghia la lién
két ddi cacbon-cacbon, sp?. trong do gbe alkenyl nay co thé thy vy duoc thé doc lap
bing mot hodc nhiéu phan tir thé dugc mo t& & day. va bao gdm cac goc ¢6 hudng
“cis” va “trans”, hodc theo cach khac, hudng “E” va “Z”. Cac vi du bao gém, nhung

khong gi¢i han ¢, etylenyl hodc vinyl (-CH=CH,) va alyl (-CH,CH=CH>).

C4c thuét nglt “alkenylen” hodc “alkenyldiyl” chi gbc hydrocacbon hoa tri hai,
mach théng hodc mach nhanh cé 2 dén 8 nguyén tir cacbon (C>—Cs) co it nhét mot vi
tr{ chua no, nghia 1a lién két doi cacbon-cacbon, sp?, trong do gbe alkenylen c6 thé tay
y duoc thé doc lap bang mot hodc nhiéu phan tir thé duoc md ta & day, va bao gdm cac
gbc ¢o hudng “cis” va “trans”, hodc theo cach khac, hudéng “E” va “Z”. Cac vi du bao
gbm, nhung khong giéi han ¢, etylenylen hodc vinylen (-CH=CH-) va alyl (-
CH,CH=CH-).

Thuat ngtr “alkynyl” chi gbc hydrocacbon hoa trj mdt mach thdng hodc mach
nhanh c6 tir 2 dén 8 nguyén tir cacbon (C2—Cs) ¢0 it nhat mét vi tri chua no, lién két ba
cacbon-cacbon, sp, trong do gbe alkynyl c6 thé tuy v duoc thé doc lap bang mot hodc
nhiéu phéan tr thé duge mo ta ¢ ddy. Cac vi du bao gdbm, nhung khong gi6i han &,

etynyl (-C=CH) va propynyl (propargyl, -CH,C=CH).
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Thuét ngtr “alkynylen” hoac “alkynyldiyl” chi gbc hydrocacbon hoéa tri hai,
mach thang hoac mach nhanh co6 2 dén 8 nguyén tir cacbon (C2—Cs) c6 it nhat mot vi
tri chua no, lién két ba cacbon-cacbon, sp, trong dé gdc alkynylen c6 thé ty y duoc
thé doc lap bang mot hodc nhiéu phan tir thé duge mo ta & day. Cac vi du bao gbm,
nhung khdng gidi han &, etynylen (-C=C-) va propynylen (propargylen, -CH,C=C-).

bR Y

Thuat ngtr “vong cacbon”, “carboxyclyl”, “nhan vong cacbon” va “xycloalkyl”
chi vong hoa tri mot, khong thom, no hodc chua no mot phan co tir 3 dén 12 nguyén tir
cacbon(C3;—C12) dudi dang nhan mdt vong hodc 7 dén 12 nguyén tr cacbon dudi dang
nhan hai vong. Céc vong cacbon hai vong ¢6 tir 7 dén 12 nguyén tir cacbon trong vong
c6 thé duoc sdp xép, vi du, dudi dang hé hai vong [4,5], [5,5]. [5,6] hodc [6,6], va cac
vong cacbon hai vong ¢6 9 hodc 10 nguyén tu cacbon trong vong ¢é thé c6 thé duge
sép xép dudi dang hé hai vong [5,6] hodc [6,6], hodc dudi dang hé duoc bic cau nhu
bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan va bixyclo[3.2.2]nonan. Cac nhém spiro
carboxyclyl cling nam trong pham vi ctia dinh nghia nay. Vi du vé cédc nhom spiro
carboxyclyl bao gdm [2.2]pentanyl, [2.3]hexanyl, va [2.4]heptanyl. Vi du vé cac vong
cacbon don vong bao gbém, nhung khdng gidi han &, xyclopropyl, xyclobutyl,
xyclopentyl, I-xyclopent-1-enyl, 1-xyclopent-2-enyl, 1-xyclopent-3-enyl, xyclohexyl,
I-xyclohex-1-enyl, I-xyclohex-2-enyl, 1-xyclohex-3-enyl, xyclohexadienyl,
xycloheptyl, xyclooctyl, xyclononyl, xyclodexyl. xycloundexyl va xyclododexyl. Cac
nhom carboxyclyl tuy y duoc thé doc 1ap bang mot hodc nhiéu phan ti thé duge mo ta
O day.

Thuéat nglr “carboxyclyldiyl” chi vong hoa tri hai khong thom, no hodc chua no
mdt phén c6 tir 3 dén 12 nguyén tir cacbon (C3—C12) duéi dang nhan don vong hodc 7

dén 12 nguyén tir cacbon dudi dang nhén hai vong.

“Aryl” la goc hydrocacbon thom héa tri mot c6 6-20 nguyén tir cacbon (Ce—
Ca0) thu duoc bang cach loai bd mdt nguyén tir hydro ra khoi mot nguyén tir cacbon
cua hé vong thom géc. Mot sé nhom aryl dugc thé hién trong céc céu truc vi du la
“Ar”. Aryl bao gdm céc gbc hai vong chira vong thom ngung tu v6i vong no, khong no
mot phén, hodc vong carbon thom. Cac nhém aryl dién hinh bao gém, nhung khong
giéi han &, cdc goc thu duge tir benzen (phenyl), céc benzen duge thé, naphtalen,

anthraxen, biphenyl, indenyl, indanyl, 1,2-dihydronaphtalen va 1,2,3.4-

_7-
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tetrahydronaphtyl. C4c nhém aryl tity y dwoc thé ddc lap bang mét hodc nhiéu phan tir

thé duge mé ta & day.

Thudt ngit “arylen” hodc “aryldiyl” chi gbc hydrocacbon thom héa tri hai c6 6-
20 nguyén tir cacbon(Cg—C,p) thu dugc bing cach loai bo hai nguyén tir hydro khoi hai
nguyén tir cacbon trong hé théng vong thom gdc. Mot s6 nhém aryldiyl dwoc gidi
thidu trong cac cdu tric vi du 1a “Ar”. Aryldiyl bao gdm cac gdc hai vong chita vong
thom ngung tu véi vong no, khéng no mét phan, hoic vong cacbon thom. Céc nhém
aryldiyl dién hinh bao gbdm, nhung khong gi6i han &, cic gdc thu dugc tir benzen
(phenyldiyl), cic benzen duoc thé, naphtalen, anthraxen, biphenylen, indenylen,
indanylen, 1,2-dihydronaphtalen va 1,2,3,4-tetrahydronaphtyl. Cac nhém aryldiyl cling
dugc goi & day la “arylen”, va tuy y dugc thé béng mdt hodc nhiu phén ttr thé duoé
mo ta & day.

Céc thuat nglt “di vong,” “heteroxyclyl” va “nhén di vong” dugc st dung thay
thé cho nhau & ddy va chi gbc vong cacbon no hoic khéng no mét phan (nghfa 13, c6
mdt hodc nhidu lién két d6i va/hoic lién két ba bén trong vong nay) c6 3 dén khoang
20 nguyén tir trong vong, trong d6 it nhat mot nguyén ti trong vong 1a nguyén ti khac
loai dugc chon tir nito, oxy, photpho va Iuu huynh, cac nguyén tr con lai trong vong la
C, trong d6 mot hodc nhidu nguyén tir trong vong tiy y duoc thé doc 1ap bing mot
hodc nhidu phén tir thé duge moé ta dudi ddy. Di vong c6 thé 1a mot vong c6 3 dén 7
thanh phan trong vong (2 dn 6 nguyén tir cacbon va 1 dén 4 nguyén tir khac loai dugc
chon tir N, O, P, va S) hodc hai vong c¢6 7 dén 10 thanh phan trong vong (4 dén 9
nguyén tir cacbon va 1 dén 6 nguyén tir khéc loai dugc chon tir N, O, P, va S), vi du:
hé vong bixyclo [4,5], [5,5], [5,6], hodc [6,6]. Cac di vong dugc md ta trong tai liéu:
Paquette, Leo A.; “Principles of Modern Heterocyclic Chemistry” (W.A. Benjamin,
New York, 1968), cu thé 1a & Chuong 1, 3, 4, 6, 7, va 9; “The Chemistry of
Heterocyclic Compounds, A series of Monographs” (John Wiley & Sons, New York,
1950 dén nay), cu thé & cot 13, 14, 16, 19, va 28; va . Am. Chem. Soc. (1960)
82:5566. “Heteroxyclyl” ciing bao gdm céc gdc trong d6 cac gbe di vong duge dung
hop véi vong no, khéng no mét phan, hoic vong cacbon hoic di vong thom. Vi du vé
céc vong di vong bao gém, nhung khong giéi han &, morpholin-4-yl, piperidin-1-yl,
piperazinyl, piperazin-4-yl-2-on, piperazin-4-yl-3-on, pyrolidin-1-yl, thiomorpholin-4-
yl, S-dioxothiomorpholin-4-yl, azocan-1-yl, azetidin-1-yl, octahydropyrido[1,2-
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alpyrazin-2-yl, [1,4]diazepan-1-yl, pyrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl,  tetrahydropyranyl.,  dihydropyranyl.  tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl,
azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl,
diazepinyl, thiazepinyl, 2-pyrolinyl, 3-pyrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl,
dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl,  3-
azabicyco[3.1.0]hexanyl, 3-azabixyclo[4.1.0]heptanyl, azabixyclo[2.2.2]hexanyl, 3H-
indolyl quinolizinyl va N-pyridyl urea. Cdc nhoém spiro heteroxyclyl cling nim trong
pham vi cia dinh nghia nay. Vi du vé cac nhom spiro heteroxyclyl bao gom
azaspiro[2.5]octanyl va azaspiro[2.4]heptanyl. Vi du vé nhom di vong trong do 2
nguyén to trong vong dugc thé bang cac nhom oxo (=0) la pyrimidinonyl va 1,1-
dioxo-thiomorpholinyl. Cac nhom di vong & day tiy y duoc thé doc 1ap bang mot hogc

nhic¢u phan tr thé dugc mo ta ¢ day.

Thuat ngt “heteroxyclyldiyl” chi géc vong cacbon hoa tri hai, no hodc khong
no mot ph?m (nghia la, c6 mot hodc nhiéu lién két doi va/hodc lién két ba trong vong)
c6 3 dén khoang 20 nguyén tir trong vong, trong do it nhét mot nguyén tir trong vong
1a nguyén tu khac loai dugc chon tr nito, oxy, photpho va luu huynh, cac nguyén tur
con lai trong vong la C, trong do mot hodc nhidu nguyén tir trong vong tly y dugc thé

doc 1ap bang mot hodc nhiéu phan tir thé nhu da mo ta.

Thuét ngit “heteroaryl” chi gbc thom hoa tri mot ciu tao tlr cac vong co S, 6,
hodc 7 canh, va bao gom cac hé vong dung hop (it nhit mot trong sb cac vong nay la
vong thom) cau thanh tir 5 dén 20 nguyén tir, chira mot hodc nhiéu nguyén tir khac loai
doc 1ap duogc chon tu nito, oxy, va luu huynh. Vi du vé cic nhom heteroaryl la
pyridinyl (bao gdm. vi du, 2-hydroxypyridinyl), imidazolyl, imidazopyridinyl,
pyrimidinyl (bao gdm, vi du, 4-hydroxypyrimidinyl), pyrazolyl, triazolyl, pyrazinyl,
tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxadiazolyl, oxazolyl, isothiazolyl,
pyrolyl, quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, indolyl, benzimidazolyl,
benzofuranyl, xinolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl, thiadiazolyl,

furazanyl,  benzofurazanyl, benzothiophenyl, benzothiazolyl,  benzoxazolyl,
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quinazolinyl, quinoxalinyl, naphthyridinyl, va furopyridinyl. Cidc nhém heteroaryl tuy

y duogc thé doc lap bing mot hodc nhidu phan tir thé duge mo ta & day.

Thuat nglr “*heteroaryldiyl” chi gbc thom hoa tri hai cdu thanh tir cac vong ¢6 3,
6, hodc 7 canh, va bao gdm cac hé vong dung hop (it nhit mot trong s6 cac vong nay
la vong thom) cau thanh tir 5 dén 20 nguyén tir, chira mot hodc nhiéu nguyén tir khic

loai doc 1ap dugc chon tUr nito, oxy, va luu huynh.

Cac nhom di vong hodc cac nhom heteroaryl c6 thé duoc lién két bang cacbon
(lien két bang cacbon), hodc nito (lién két bang nito) khi co thé lien két. Vi du va
khoéng gidi han pham vi, cac di vong hodc heteroaryl dugc lién két qua cacbon dugc
lién két & vi tri 2, 3, 4, 5, hodc 6 cta pyridin, vi tri 3, 4, 5, hodc 6 cla pyridazin, vi tri
2,4, 5, hodc 6 cua pyrimidin, vi tri 2, 3, 5, hodc 6 cta pyrazin, vi tri 2, 3, 4, hodc 5 cua
furan, tetrahydrofuran, thiofuran, thiophen, pyrol hodc tetrahydropyrol, vi tri 2, 4, hoac
5 cua oxazol, imidazol hodc thiazol, vi tri 3, 4, hodc 5 cua isoxazol, pyrazol, hodc
isothiazol, vi tri 2 hodc 3 cua aziridin, vi tri 2, 3, hodc 4 cua azetidin, vi tri 2, 3, 4, 5, 6,

7, hodc 8 cua quinolin hoac vi tri 1, 3,4, 5, 6, 7, hodc 8 cua isoquinolin.

Vi du va khong gi¢i han pham vi, cac di vong hodc heteroary! dugc lién két qua
nito duoc lién két & vi tri 1 cla aziridin, azetidin, pyrol, pyrolidin, 2-pyrolin, 3-pyrolin,
imidazol, imidazolidin, 2-imidazolin, 3-imidazolin, pyrazol, pyrazolin, 2-pyrazolin, 3-
pyrazolin, piperidin, piperazin, indol, indolin, 1H-indazol, vi tri 2 cta isoindol, hodc

isoindolin, vi tri 4 cua morpholin, va vi tri 9 cta carbazol, hodc B-carbolin.

Thuat ngtr “diéu tri” ¢ dang dong tr va danh tur chi viéc diéu tri vai muc dich
chita tri, trong d6 muc dich nay 1a lam giam (giam di) cac thay d6i vé mat sinh 1y hodc
cac roi loan khong mong mudn, nhu sw phét trién hodc lan rong ctia bénh viém khop
hodc ung thu. V&i muc dich cua sang ché, cac két qua 1am sang c6 loi hodc mong
mudn bao gdm, nhung khong gi6i han &, lam giam céc triéu ching, giam muc do
nhiém bénh, lam 6n dinh tinh trang bénh (nghia la, khong lam xau di), 1am tré hodc
lam cham qua trinh tién trién bénh, lam giam hodc tam thoi lam diu tinh trang bénh va
x0a bo (bét ké 1a mot phan hodc toan bo), bat ké 1a & muc c6 phat hién duogc hay khong
phat hién dugc. Thuét ngi “diéu tri” nay cling c6 thé c6 nghia la kéo dai thoi gian song
s0 voi thoi gian sdng ky vong khi khong diéu tri. Cac d6i tuong can diéu tri bao gdbm

cac doi twong cé tinh trang bénh hodc roi loan.
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Cum tur “luong hitu hiéu c6 tdc dung diéu tri bénh diéu tri” chi luong hop chét
theo sang ché ma (1) diéu tri khoi mot bénh, tinh trang bénh hoic rdi loan cu thé, (ii)
lam giam, cai thién, hodc loai bé mdt hodc nhiéu triéu ching cta bénh, tinh trang bénh
hodc ri loan cu thé, hodc (iii) ngan ngtra hodc lam cham sy khdi phat cia mot hodc
nhiéu triéu ching cia bénh, tinh trang bénh hoac roi loan cu thé duoc mo ta & day. pPéi
véi bénh ung thu, luong hitu hiéu c6 tac dung diéu tri bénh ctia mot thude co thé 1am
giam s6 luong té bao ung thu; 1am giam kich thudce khéi u; we ché (nghia 1a, lam cham
Xuéng mot muc nhét dinh va tot hon 1a lam ngung) qué trinh tham nhiém cua céc té
bao ung thu sang cac co quan ngoai bién; rc ché (nghia 14, lam cham xudng mot mirc
nhét dinh va tot hon la 1am ngimg) qua trinh di cin cla u; tc ché t6i mot mirc nhat
dinh su phat trién cta u; va/hodc lam giam t¢1 mot murc nhét dinh mdt hoic nhiéu triéu
ching gin v6i bénh ung thu. O mot mirc do nhit dinh, thudc c6 thé ngan ngira su phét
trién va/hodc tidu diét cac té bao ung thu dang ton tai, no co thé co tinh giy doc té bao
va/hodc kim ham su phat trién cta té bao. Dbi véi mot lidu phap diéu tri bénh ung thu,
hiéu luc ctia né co thé duoce xac dinh, vi du, bang cach danh gia thoi gian dé bénh tién
trién (time to disease progression - TTP) va/hodc xac dinh ty 1é dap Ung (response rate

- RR).

Thuat ngtr “ung thu” chi hodc md ta tinh trang sinh ly ¢ dong vét c6 v ma
thuong dic trung boi sy phat trién khong kiém soat cua té bao. “U” bao gdm mot hodc
nhiéu té bao gdy ung thu. Vi du vé bénh ung thu bao goém, nhung khong gi¢i han o,
caxinom, u lympho, u nguyén bao tang sinh, sacom, va bénh bach cau hodc nhém bénh
méu ac tinh dang lympho. Vi du cu thé hon vé céc bénh ung thu nay bao gdém bénh
ung thu té bao vay (vi dy, bénh ung thu té bao biéu md vay), bénh ung thu phoi ké ca
bénh ung thu phdi té bao nhd, bénh ung thu phdi té bao khong nhd (non-small cell
lung cancer - “NSCLC”), caxinom tuyén cua phdi va caxinom té bao vay cua phdi,
bénh ung thu cia mang bung, ung thu té bao gan, bénh ung thu da day ké ca ung thu
da day rudt, ung thu tuyén tuy, u nguyén bao dém, ung thu ¢d tir cung, ung thu budng
trimg, ung thu gan, ung thu bang quang, u gan, ung thu vi, ung thu rudt, ung thu truc
trang, ung thu rudt-tryc trang, caxinom mang trong tr cung hodc duodng ni¢u, u tuyén
nudce bot, ung thu thdn, ung thu tuyén tién liét, ung thu 4m ho. ung thu tuyén giap,

caxinom gan, caxinom hau man, caxinom duong vat, cling nhu ung thu dau va co.
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"Nhom bénh mau 4c tinh" (nguwodi Anh goi 12 "Mau" 4c tinh) 1a loai bénh ung thu
anh hudn dén méu, tiy xuwong va cac hach lympho. Vi ba loai bénh ung thu nay c6 quan
hé mat thiét véi nhau théng qua hé théng mién dich nén néu mot bénh anh hudng t6i mot
trong s& ba bénh nay s& thuong anh hudng dén cac bénh con lai; mic di u lympho la
mét bénh cua hach lympho; nhung né thudng lan réng téi tiy xwong, anh hudng dén
miu. Nhém bénh mau 4c tinh 1 cic u tn sinh 4c tinh ("ung thu"), va ching thuong
duoc diéu tri boi nguoi c6 hidu biét trung binh trong linh vuc huyét hoc va/hodc ung thu.
O mot sb trung tam “Huyét hoc/ung thu hoc" 1& mét chuyén nganh nho thudc ndi khoa
trong khi d6 & céc trung tdm khac, chiing coi 1a cac khoa riéng biét (cling ¢ bac si phiu
thuét va bac si chuyén khoa phéng xa). Khong phai tit ca céc rdi loan lién quan dén méau
déu 4c tinh ("gdy ung thu"); c4c tinh trang bénh khéc nay ctia mau ciing c6 thé duoc didu
tri boi ngudi c6 hiéu biét trung binh vé huyét hoc. Nhém bénh méu 4c tinh c6 thé xuét
phat tir hai dong t& bao chinh trong mau; dong té bao dang tiy va dong té bao dang
lympho. Dong té bao dang tily thudng tao ra cc té bao hat, té bao hdng cau, t& bao tiéu
cau, dai thuc vao va dudng bao; dong té bao dang lympho tao ra té bao B, T, NK va bao
tuong. Céc u lympho, bénh bach cu té bao lympho, va u tiy xuét phat tir dong t& bao
dang lympho; trong khi d6 bénh bach ciu sinh tay cép tinh va man tinh, cdc hdi ching
loan san tiy va cac bénh ting sinh tiy c6 ngudn gbc tir cac t& bao dang tuy. Cac bénh
bach ciu bao gdm bénh bach cdu ting lymphé bao cip tinh (ALL), bénh bach ciu sinh
tlly cAp tinh (AML), bénh bach ciu lympho bao man tinh (CLL), bénh bach ciu sinh tiy
man tinh (CML), bénh bach cau don nhan to cip tinh (AMOL) va u lympho té bao
lympho nhé (SLL). U lympho bao gdm u lympho Hodgkin (ca bbn tiéu loai) va u
lympho khong Hodgkin (NHL, tit ca cac tiéu loai).

“Chit diing trong héa tri liéu” 12 hop chit héa hoc dugc sir dung trong diéu tri
bénh ung thu bt ké co ché tac dong ctia ching 14 gi. Nhém cac chét dung trong hoéa tri
liéu bao gdm, nhung khong gii han &: céc chét alkyl héa, cc chét chéng chuyén héa,
cac alkaloit thuc vat phd v& qua trinh phan chia té bao, cic chat khang sinh giy doc té
bao/khang u, cic chat e ché enzym topoisomeraza, cac khang thé, cac chit nhay sang,
va céc chét tc ché kinaza. Céac héa chét tri liéu bao gém cac hop chét duogc st dung
trong “liéu phéap diéu tri hudéng dich” va trong héa tri lidu thong thuong. Vi du vé chit
ding trong héa tri liéu bao gdm: ibrutinib (IMBRUVICATM, APCI-32765,
Pharmacyclics Inc./Janssen Biotech Inc.; CAS Reg. No. 936563-96-1, US 7514444),
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idelalisib (ZYDELIG®, CAL-101, GS 1101, GS-1101, Gilead Sciences Inc.; CAS
Reg. No. 1146702-54-6), erlotinib (TARCEVA®, Genentech/OSI Pharm.), docetaxel
(TAXOTERE®, Sanofi-Aventis), 5-FU (flouraxil, 5-flouraxil, CAS Reg. No. 51-21-
8), gemxitabin (GEMZAR®, Lilly), PD-0325901 (CAS No. 391210-10-9, Pfizer),
cisplatin (Platinol®, (SP-4-2)-diammindicloplatin(Il), cis-diamin, dicloplatinum(II),
CAS No. 15663-27-1), carboplatin (CAS No. 41575-94-4), paclitaxel (TAXOL®,
Bristol-Myers Squibb Oncology, Princeton, N.J.), trastuzumab (HERCEPTIN®,
Genentech),temozolomit  (4-metyl-5-0x0-2,3,4,6,8-pentazabixyclo[4.3.0]nona-2,7,9-
trien-9-carboxamit, CAS No. 85622-93-1, TEMODAR®, TEMODAL®, Schering
Plough), tamoxifen ((Z)-2-[4-(1,2-diphenylbut-1-enyl)phenoxy]-N,N-dimetyletanamin,
NOLVADEX®, ISTUBAL®, VALODEX®), va doxorubicin (ADRIAMYCIN®,
CAS No. 23214-92-8), Akti-1/2, HPPD, va rapamyxin.

Chat dung trong hoa tri liéu bao gbm cac chat trc ché céc dich la thu thé té bao

B nhu cac chat tc ché BTK, Bel-2 va JAK.

Vi du khéc vé chit dung trong hoa tri liéu bao gdm: oxaliplatin (ELOXATIN®,
Sanofi), bortezomib (VELCADE®, Millennium Pharm.), sutent (SUNITINIB@,
SU11248, Pfizer), letrozol (FEMARA®, Novartis), imatinib mesylat (GLEEVEC®,
Novartis), XL.-518 (chit wc ché Mek, Exelixis, WO 2007/044515), ARRY-886 (chét
Gtc ché Mek, AZD6244, Array BioPharma, Astra Zeneca), SF-1126 (chit e ché PI3K,
Semafore Pharmaceuticals), BEZ-235 (chét tre ché PI3K, Novartis), XL-147 (chat uc
ché PI3K, Exelixis), PTK787/ZK 222584 (Novartis), fulvestrant (FASLODEX®,
AstraZeneca), leucovorin (axit folinic), rapamyxin (sirolimus, RAPAMUNE®,
Wyeth), lapatinib (TYKERB®, GSK572016, Glaxo Smith Kline), lonafarnib
(SARASAR™, SCH 66336, Schering Plough), sorafenib (NEXAVAR®, BAY43-
9006, Bayer Labs). gefitinib (IRESSA®, AstraZeneca), irinotecan (CAMPTOSAR®,
CPT-11, Pfizer), tipifarnib (ZARNESTRA™, Johnson & Johnson), ABRAXANE™
(khong chira Cremophor), céac ché pham dang hat c6 kich thudc nano dugc xtr ly bing
albumin cua paclitaxel (American Pharmaceutical Partners, Schaumberg, II),
vandetanib (rINN, 7ZD6474, ZACTIMA®, AstraZeneca), chlorambuxil, AG1478,
AGI1571 (SU 5271; Sugen), temsirolimus (TORISEL®, Wyeth), pazopanib
(GlaxoSmithKline), canfosfamit (TELCYTA®, Telik), thiotepa va xyclosphosphamit
(CYTOXAN®, NEOSAR®); cac alkyl sulfonat nhu busulfan, improsulfan va
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piposulfan; céac aziridin nhu benzodopa, carboquon, meturedopa, va uredopa; cac
etylenimin  va cdc metylamelamin bao o6m altretamin, trietylenmelamin,
trietylenphosphoramit, trietylenthiophosphoramit va trimetylomelamin; cac axetogenin
(cu thé la bulataxin va bulataxinon); camptothecin (bao gdm chat tuong tu topotecan
tong hop); bryostatin; calystatin; CC-1065 (bao gdm cac chat tuong tur tong hop cla
adozelesin, carzelesin va bizelesin); cac cryptophyxin (cu thé 1a cryptophyxin 1 va
cryptophyxin 8); dolastatin; duocarmyxin (bao gdm cac chat tuong tu tong hop, KW-
2189 va CB1-TM1); eleutherobin; pancratistatin; sarcodictyin; spongistatin; nito0 mu
tat nhu cloambuxil, clonaphazin, clophosphamit, estratmustin, ifosfamit, mecloetamin,
mecloetamin oxit hydroclorua, melphalan, novembichin, phenesterin, prednimustin,
trofosfamit, uraxil mu tat; cac nitrosoure nhu carmustin, clozotoxin, fotemustin,
lomustin, nimustin, va ranimnustin; cac chét khéang sinh nhu cac chét khang sinh
enediyn (vi du, calicheamixin, calicheamixin gammall, calicheamixin omegall
(Angew Chem. Intl. Ed. Engl. (1994) 33:183-186); dynemixin, dynemixin A; cac
bisphosphonat, nhu clodronat; esperamixin; cling nhu neocarzinostatin chromophore
va nhom mang mau cua khang sinh enediyn chromoprotein lién quan), cac
aclaxinomyxin, actinomyxin, authramyxin, azaserin, cac bleomyxin, cactinomyxin,
carabixin, carminomyxin, carzinophilin, cdc chromomyxinis, dactinomyxin,
daunorubixin, detorubixin, 6-diazo-5-oxo-L-norleuxin, morpholino-doxorubixin,
xyanomorpholino-doxorubixin,  2-pyrolino-doxorubixin ~va  deoxydoxorubixin),
epirubixin, esorubixin, idarubixin, nemorubixin, marxelomyxin, cdc mitomyxin nhu
mitomyxin C, axit mycophenolic, nogalamyxin, cdc olivomyxin, peplomyxin,
porfiromyxin, puromyxin, quelamyxin, rodorubixin, streptonigrin, streptozoxin,
tubercidin, ubenimex, zinostatin, zorubixin; céac chét chéng chuyén hoéa nhu
methotrexat va S-flouraxil (5-FU); cac chat twong tu axit folic nhu denopterin,
methotrexat, pteropterin, trimetrexat; cac chit twong tu purin nhu fludarabin, 6-
mercaptopurin, thiamiprin, thioguanin; cac chét tuong tu pyrimidin nhu anxitabin,
azaxitidin, 6-azauridin, carmofur, xytarabin, dideoxyuridin, doxifluridin, enoxitabin,
floxuridin; cdc androgen nhu calusteron, dromostanolon propionat, epitiostanol,
mepitiostan, testolacton; cac khang adrenal nhu aminoglutethimit, mitotan, trilostan;
céc chét bd sung axit folic nhu axit frolinic; axeglaton; aldophosphamit glycosit; axit

aminolevulinic; eniluraxil; amsacrin; bestrabuxil; bisantren; edatraxat; defofamin;
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demecolxin; diaziquon; elfornithin; elliptinium axetat; epothilon; etoglucid; gali nitrat;
hydroxyure; lentinan; lonidainin; cdc maytansinoit nhu maytansin va cdc ansamitoxin;
mitoguazon; mitoxantron; mopidanmol; nitraerin; pentostatin; phenamet; pirarubixin;
losoxantron; axit podophylinic; 2-etylhydrazit; procarbazin; phitc hop PSK®
polysacarit (JHS Natural Products, Eugene, OR), razoxan; rhizoxin; sizofiran;
spirogermani; axit tenuazonic; triaziquon; 2,2°,2”-triclotrietylamin; trichothexen (dac
biét 1a doc t6 T-2 toxin, verracurin A, roridin A va anguidin); uretan; vindesin;
dacarbazin; mannomustin; mitobronitol; mitolactol; pipobroman; gaxytosin; arabinosit
(“Ara-C”); xyclophosphamit; thiotepa; 6-thioguanin; mercaptopurin; methotrexat; cac
chat tuong tu platin nhu cisplatin va carboplatin; vinblastin; etoposit (VP-16);
ifosfamit; mitoxantron; vincristin; vinorelbin (NAVELBIN®); novantron; teniposit;
edatrexat; daunomyxin; aminopterin; capexitabin (XELODA®, Roche); ibandronat;
CPT-11; chét uc ché enzym topoisomeraza RFS 2000; diflometylornithin (DMFO);
cac retinoit nhu axit retinoic; va cdc mudi, cac axit va din xuét dugc dung clia hop

chét bat ky néu trén.

Ciing duoc bao gdm trong dinh nghia cta “chat dung trong hoa tri liéu” la: (i)
cac chat tc ché hocmon ma tac dong dé diéu hoa hoac tc ché tac dong cua hocmon
dén cac u nhu cac chat khang estrogen va cac chét diéu bién thu thé estrogen chon loc
(SERM), bao gém, vi du, tamoxifen (bao gém NOLVADEX®; tamoxifen xitrat),
raloxifen, droloxifen, 4-hydroxytamoxifen, trioxifen, keoxifen, LY 117018, onapriston,
va FARESTON® (toremifin xitrat) va cac chét didu hoa thu thé estrogen chon loc
(SERD) nhu fulvestrant (FASLODEX®, Astra Zeneca); (ii) céc chit trc ché enzym
aromataza ma s& uc ché enzym aromataza, mdt enzym diéu hoa qué trinh san xuét
estrogen trong tuyén thuong than, nhu, vi du, cac 4(5)-imidazol, aminoglutethimit,
MEGASE® (megestrol axetat), AROMASIN® (exemestan; Pfizer), formestani,
fadrozol, RIVISOR® (vorozol), FEMARA® (letrozol; Novartis), va ARIMIDEX®
(anastrozol; AstraZeneca); (iil) cac chdt khang androgen nhu flutamit, nilutamit,
bicalutamit, leuprolit, va goserelin; cling nhu troxaxitabin (chét twong tu 1,3-dioxolan
nucleosit xytosin); (iv) cac chét tre ché protein kinaza nhu céc chét tc ché MEK, nhu
cobimetinib (WO 2007/044515); (v) cac chét we ché lipit kinaza, nhu taselisib (GDC-
0032, Genentech Inc.); (vi) cac oligonucleotit d6i nghia, cu thé 1a oligonucleotit trc ché

su biéu hién cac gen trong cac con dudng tao tin hiéu lién quan dén sy tdng sinh t& bao
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bét thuong, vi du, PKC-alpha, Raf va H-Ras, nhu oblimersen (GENASENSE®, Genta
Inc.); (vii) cac ribozym nhu céc chdt tc ché su biéu hien VEGF (vi du,
ANGIOZYME®) va cac chit tc ché su biéu hién HER2; (viii) cac vacxin nhu céc
vacxin dung trong liéu phap gen, vi du, ALLOVECTIN®, LEUVECTIN®, va
VAXID®; PROLEUKIN® rIL-2; céc chit wc ché enzym topoisomeza 1 nhu
LURTOTECAN®; ABARELIX® rmRH; (ix) cac chit chéng tao mach nhu
bevacizumab (AVASTIN®, Genentech); va cac mudi, céac axit va dan xuét duoc dung

cua hop chat bét ky néu trén.

Ciing duoc bao gdm trong dinh nghia cia “chét ding trong hoa tri liéu” 1a céac
khang thé diéu ti nhu alemtuzumab (Campath), bevacizumab (AVASTIN®,
Genentech); cetuximab (ERBITUX®, Imclone); panitumumab (VECTIBIX®,
Amgen), rituximab (RITUXAN®, Genentech/Biogen Idec), pertuzumab
(PERJETA™, 2C4, Genentech), trastuzumab (HERCEPTIN®, Genentech),
trastuzumab emtansin (KADCYLA®, Genentech Inc.), va tositumoméb (BEXXAR,

Corixia).

“Chét chuyén hoa” 1a san pham dugc tao ra thong qua co ché chuyén hoa trong
co thé cia mot hop chét cu thé hoac mudi cta chiung. Cac chét chuyéri hoa ctia mot
hop chét ¢6 thé duoc xdc dinh bing cach st dung cac k¥ thuat thdng thuong da biét
trong linh vuc k¥ thudt va hoat tinh ctia ching duoc xac dinh bang cach st dung cac
thu nghiém nhu céc tho nghiém duge mo ta ¢ day. Cac san phém nay co thé thu duogc
vi du tUr qua trinh oxy hoa, kht, thiy phan, amit hoa, loai nhém amit, este hoa, khu
este hodic phan cit bing enzym, ctia hop chét duge dung. Do do. sang ché bao gom céc
chét chuyén hoa cta cac hop chét theo sang ché, ké ca cac hop chit duoc tao ra bang
quy trinh bao gém viéc cho hop chit c6 cong thirc I theo sang ché tiép xtic voi dong
vat ¢6 vu trong mot khoang thoi gian du dé thu duoc san phdm chuyén hoa ctia chiing.

Thuét ngir “to huéng dan st dung” duge dung dé thé hién céc chi dan thuong
duoc bao gdm trong goi san pham ding dé diéu tri luu thong trén thi truong, chia cac
thong tin vé cac chi dinh ding, viéc dung, liéu dung, cach dung, céc chdng chi dinh

va/hodc céc canh bdo lién quan dén viéc st dung céc san pham dung dé di€u tri nay.
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Thuat nglr “khong trung vét anh” dung cho cdc phan tr ¢o tinh chat khong
chong khit hoan toan gitta n6 va anh cua n6 qua guong, trong khi do thuat ngir “tring

vat anh” chi cac phéan tu c6 anh qua guong ctia no chong khit voi nd.

Thuat ngir “cac chit dong phan lap thé” chi cac hop chit c¢6 ciu tao héa hoc
gidng nhau nhung khac nhau vé trat tu sip xép cua nguyén t hodc cac nhém trong

khong gian.

“ChAt ddng phan khong déi quang” chi mot ddng phan lap thé c6 hai hodc
nhidu tdm c6 tinh bt ddi va phan tir cia chiing khong phai la anh qua guong cua nhau.
Céc chét dong phan khong d6i quang cé cac tinh chét vat ly khéc nhau, vi dy diém
nong chay, diém soi, tinh chat quang phd va tinh phan tng khac nhau. Cac hdn hop
cla cdc chét ddng phan khong ddi quang co thé tach duoc bang cach quy trinh phén
tich c6 do phan giai cao nhu dién di va sic ky.

“Céc chat déng phan ddi anh” chi hai chét ddng phan lap thé cia mot hop chét

ma chung khong phai 14 anh qua guong chong khit ctia nhau.

Céc dinh nghia va quy uéc vé hoa hoc 1ap thé duge sir dung & day thuong tudn
theo tai liéu: S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984)
McGraw-Hill Book Company, New York; va Eliel, E. va Wilen, S., “Stereochemistry
of Organic Compounds™, John Wiley & Sons, Inc., New York, 1994. Cac hop chét
theo sang chéco thé chua céc tam khong dbi xtimg hodc tdm c6 vat anh khong trung
nhau, va do dé, ton tai & dang céc chét df?)ng phén lap thé khac nhau. Pugc du dinh
rang tat ca cac dang dong phan 1ap thé cta cac hop chét theo sang ché, bao gdm nhung
khong gidi han ¢, cc chét ddng phan khong dbi quang, céac chét dong phan ddi anh va
céc chat ddng phén atrop, ciing nhu cac hdn hop ctia chiing nhu céc hdn hop raxemic,
tao ra mot phan cua sang ché, Nhiéu hop chét hitu co ton tai & cac dang co tinh quang
hoat, nghia 1a, ching c¢6 kha nang quay mat phédng clia anh sang bi phan cuc boi mit
phang. Khi md ta mot hop chét ¢6 tinh quang hoat, céac tiép dau ngir D va L, hoéc R va
S, duoc st dung dé chi cdu hinh tuyét ddi cua phan ti xung quanh (cé4c) tim bat dbi
ctia no. Cac tiép dau ngir d va | hodc (+) va (-) duge st dung dé chi ky hiéu quay cta
anh sang bi phan cuc boi mat phing ctia hop chét, véi (-) hodc 1 ¢ nghia l1a hop chét
nay quay trai. Hop chét co tiép dau ngit 1a (+) hodc d 1a hop chét quay phai. Doi voi

mdt cAu tric hoa hoc nhédt dinh, cac chét ddng phan lap thé s& gidng nhau ngoai trr
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chiing 13 anh qua guong ctia nhau. Mot chit ddng phéan 14p thé cu thé ciing c6 thé duoc
goi 12 chat ddng phan dbi anh, va hdn hop cia cac chit ddng phan nay thuong duoc goi
14 hdn hop chit ddng phan d6i anh. HAn hop theo t 18 50:50 cta cac chit ddng phan dbi
anh dugc goi 12 hdn hop raxemic hodc raxemat, cac hdn hop nay c6 thé xuét hién khi
khong c6 tinh chon loc 14p thé hodc tinh dic hiéu 1ap thé xuét hién trong phan ung hoac
qua trinh héa hoc. Céc thuat ngit “hdn hop raxemic” va “raxemat” chi hdn hop déng mol
clia hai loai chit ddng phan dbi anh, khong c6 tinh quang hoat. Cac cht ddng phan ddi
anh c6 thé dugc tach ra khoi hdn hop raxemic bing phuong phép tach bat dbi xing nhu
sdc ky 1ong siéu téi han (supercritical fluid chromatography - SFC). Viéc gén cAu hinh &
céc tAm bét d6i xtmg trong cac chit ddng phan ddi anh sau khi tach c6 thé 13 tam thoi, va
dugc minh hoa, trong cac cAu tric néu trong Bang 1 cho muc dich minh hoa trong khi d6

héa hoc lap thé s& dugc x4c dinh chinh xé4c, nhu tir s6 liéu tinh thé hoc tia X.

Thu4t ngit “chét hd bién” hoic “dang chat hd bién” chi cac ddng phan ciu tric c6
ning lugng khac nhau ma c6 thé chuyén hoéa 13n nhau théng qua mdt hing rio ning
lwong thdp. Vi du, cic chét hd bién proton (ciing dwoc biét 1a cac chit hd bién nguyén
dudng) bao gém céc qua trinh chuyén hoéa 13n nhau thong qua su di chuyén proton, nhu
c4c dang ddng phan héa keto-enol va imin-enamin. Cac chét hd bién héa tri bao gdm céc

dang chuyén héa 14n nhau thong qua viéc sép xép lai mét sb dién tir lién két.

Thuat nglt “céc mubi duge dung” chi cac mudi khong c6 hoat tinh sinh hoc hodc
theo cach khac 1 hoat tinh khong mong mudn. Cac mudi duge dung bao gdm ca mudi
cdng axit 1An mudi cong bazo. Cum tir “dwoc dung” ding d& chi hop chét hoic ché phdm
phai tuong thich v& mit hoa hoc va/hodc doc tinh véi cac thanh phén khac c6 mdt trong

ché phidm, va/hoic dong vét c6 va duge didu tri bing hop chit nay.

Thuét ngit “mubi cdng axit dugc dung” néu & day chi céc mubi duoc dung duogc
tao thanh véi céc axit v co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric,
axit cacbonic, axit phosphoric, va cac axit hitu co dugc chon tir axit béo, axit vong béo,
axit thom, axit aryl-béo, axit di vong, axit carboxylic, va cdc nhom sulfonic ctia céc axit
hitu co nhu axit formic, axit axetic, axit propionic, axit glycolic, axit gluconic, axit
lactic, axit pyruvic, axit oxalic, axit malic, axit maleic, axit malonic, axit suxinic, axit
fumaric, axit tartric, axit Xitric, axit aspartic, axit ascorbic, axit glutamic, axit anthranilic,
axit benzoic, axit xXinamic, axit mandelic, axit embonic, axit phenylaxetic , axit

metansulfonic “mesylat”, axit etansulfonic, axit p-toluensulfonic, va axit salixyclic.
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Thuat ngt “mudi cdng bazo duoce dung” chi cac mubi dugce dung dugc tao thanh
tlr bazo hitu co hoic v co. Vi du v& bazo vd co Chép nhén dugc bao gdm cac mudi
natri, kali, amoni, canxi, magie, sit, kem, déng, mangan, va nhom. Cac mudi thu duoc tir
bazo hitu co khong doc duge dung bao gdm cac mudi ctia amin bac mot, bac hai, va bac
ba, cac amin duogc thé ké ca amin duge thé co trong tw nhién, cdc amin vong va cac nhya
trao dbi ion c6 tinh bazo, nhu isopropylamin, trimetylamin, dietylamin, trietylamin,
tripropylamin, etanolamin, 2-dietylaminoetanol, trimetamin, dixyclohexylamin, lysin,
arginin, histidin, cafein, procain, hydrabamin, cholin, betain, etylendiamin, glucosamin,
metylglucamin, theobromin, purin, piperazin, piperidin, N-etylpiperidin, va cdc nhua

polyamin.

“Solvat” chi dang két hop hoic phirc chit ctia mot hodc nhidu phén tr dung moéi
va hop chét theo sang ché. Cac vi du v& cac dung mdi ma tao ra cac solvat bao gdm,
nhung khong gidi han &, nudc, isopropanol, etanol, metanol, DMSO, etylaxetat

(EtOAc), axit axetic (AcOH), va etanolamin.

Thuat ngit “ECs” 12 néng dd cho hiéu qua béng Y2 hi€u qua t81 da va chi néng do
ctia mot hop chét cu thé trong huyét tvong cin dé thu duoc 50% muc hiéu qua tbi da cu

thé in vivo.

Thuat ngit “Ki” 1 hing sb trc ché va chi 4i luc lién két tuyét dbi cua mot chét e
ché cu thé voi mot thu thé. Héng sb nay dugc do béng cach st dung céc thir nghiém lién
két canh tranh va né bf?lng néng d6 tai d6 mot chit @c ché cu thé s& chiém chd 50% thu
thé néu khong c6 mit phdi tir canh tranh (vi du, phéi tir phéng xa). Céc gia tri Ki dugc
chuyén ddi logarit thanh céc gié tri pKi (-log Ki), trong d6 cac gié tri cao hon thé hién

hiéu luc cao hon tinh theo s6 mii.

Thuét ngit “ICs” nhuw dugc néu la ndng do dat dén mirc d6 e ché bang % mirc
d6 trc ché t6i da va chi néng cta mot hop chét cu thé cin dé thu duoc mirc do e ché
50% mdt qua trinh sinh hoc in vitro. Céc gia tri ICsy dugc chuyén ddi logarit thanh céc
gia tri pICso (-log ICsp), trong d6 cac gid tri cao hon thé hién hiéu luc cao hon tinh theo
s6 mil. Gi4 tri ICso khong phai 14 gi4 tri tuyét d6i nhung né phu thude vao cac diéu kién

thir nghi€ém, vi du n6ng d6 dugc st dung va co6 thé dugc chuyén doi sang hang so e ché
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tuyét d6i (Ki) st dung phwong trinh Cheng-Prusoff (Biochem. Pharmacol. (1973)
22:3099). Céac thong sb % trc ché khac, nhu IC; va ICq, c6 thé dugc tinh toan.

Thuat ngit “hop chit theo sang ché” va “céc hop chét theo sang ché” va “cac hop
chit c6 cong thirc I” bao gdm céc hop chit c6 cong thic I va cac chit ddng phan 1ap thé,
cac déng phan hinh hoc, cac chit hd bién, cac solvat, cac chit chuyén héa, va cac mubi

duoc dung va céc tien dugc chat cta ching.

Cong thirc hoic cdu trac bit ky dugc néu & day ké ca hop chit c6 cong thirc I, cling
duoc dy dinh thé hién cac hydrat, cac solvat, va cdc dang da hinh cta cac hop chét nay, va

céc hdn hop ciia ching.

Céng thirc hoidc cu tric bat ky duge néu & day ké ca cac hop chét ¢ cong thuc I,
cling dugc du dinh thé hién céc dang khong duoc danh diu cling nhu céc dang dugc danh
dau déng vi cua cac hop chét. Cac hop chit duoc danh diu déng vi ¢6 cac cu trac duoc
minh hoa b?lng céc cong thire duoc néu & ddy ngoai trir mot hodic nhidu nguyén ti dugc
thay thé bang nguyén tir c6 khéi lwong nguyén tir hoic sb khéi da chon. Vi du vé cac chit
dong vi c¢6 thé duoc két hop vao cac hop chat theo sang ché bao gdm cac ddng vi cta
hydro, cacbon, nito, oxy, phospho, flo, va clo, nhu, nhung khong giGi han & 2H (doteri,
D), 3H (triti), 11C, 13C, 14C, 15N, 18F, 31P, 32P, 35S, 36Cl, va 1251. Cé4c hop chit duoc
d4nh diu dong vi khac nhau theo sang ché, vi du cac hop chit duoc két hop cac ddng vi
phéng xa nhu 3H, 13C, va 14C. Cac hop chét duoc danh diu ddng vi nay c6 thé duoc sir
dung trong cic nghién ctru chuyén héa, cac nghién ctru dong hoc cia phan tmg hodc trong
céc k§ thuat chup hinh nhu chup cit 16p phat xa positron (positron emission tomography -
PET) hodc chup cit 16p vi tinh phat xa don photon (single-photon emission computed
tomography - SPECT) ké ca céc thir nghiém phén bb dwoc chit hodc co chét trong mé,
hodc trong diéu tri cho céc bénh nhén bing lidu phap phong xa. Cac hop chét didu trj theo
séng ché dwoc danh diu hodc duoc thé bing doteri c6 thé cai thién dic tinh DMPK
(chuyén hoa dugc chit va duge dong hoc), lién quan dén qua trinh phan bé, chuyén héa va
tiét (distribution, metabolism, va excretion - ADME). Viéc thé béng cac déng vi ndng hon
nhu doteri c6 thé tao ra mot s6 wu diém nhét dinh vé mit tri 1iéu nhd tinh én dinh chuyén
héa cao hon, vi du lam ting thdi gian ban hity in vivo hodc 1am giam yéu cau vé liéu ding.
Hop chét dugc d4nh d4u 18F c6 thé duoc st dung trong cac nghién ctiru PET hodc SPECT.

Céc hop chit dugc danh ddu ddng vi theo sang ché va cac tién duoc chit ctia ching c6 thé
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thé thuong duoc diéu ché bing cach tién hanh cac quy trinh dugc mo ta trong cc so
dd hodc trong céc vi du va céc vi du didu ché duoc mo ta dudi ddy bang cach thay thé
chét thtr dugc danh ddu ddng vi da co san cho chat thir khong duge danh dau bang
ddng vi. Ngoai ra, viéc thay thé bang cac dong vi ning hon, cu thé 1a doteri (nghia la.
2H hoac D) co6 thé tao ra mot s6 wu diém nhit dinh vé mat tri liéu nho tinh on dinh
chuyén hoa cao hon, vi du lam tang thoi gian ban huy in vivo hodc lam giam yéu cau
vé lidu dung hodc cai thién chi s diéu tri. Cén hiéu rang doteri trong ndi dung nay
duoc coi 1a mot phan tir thé trong hop chét c6 cong thire (I). Nong do ctia ddng vi ning
hon nay, cu thé 1a doteri, co thé duoc xéc dinh bing hé sé lam giau déng vi. Trong cac
hop chat theo sang ché, nguyén tir bat ky khong dugc chi rd dudi dang mot dong vi cu
thé ¢6 nghia 1a dé chi ddng vi bat ky 6n dinh ctia nguyén tir d6. Trir khi ¢6 quy dinh
khdc, khi vi tri duoc chi rod 1a "H" hodc "hydro" thi vi trf nay dugc hiéu 1a ¢6 hydro &
thanh phan dong vi tu nhién phé bién cuia no. Do dé, trong cac hop chét theo séng ché,

nguyén tir bat ky duoc ky hiéu rd 1a doteri (D) nghia la dé chi doteri.
THU THE ESTROGEN

Thu thé estrogen alpha (ER-o; NR3Al) va thy thé estrogen beta (ER-B;
NR3A2) la cac thu thé hocmon steroit, 1a thanh vién cua siéu ho thu thé nhén 16n. Cac
thu thé nhan co6 cung cdu tric phan ti, t6i thiéu 1a bao gdm mién lién két ADN (DNA
binding domain - DBD) va mién lién két phéi tir (ligand binding domain - LBD). Cac
thu thé hocmon steroit 1a cc protein ndi bao, tan duge, tac dong nhu mot yéu td phién
ma dugc didu hoa boi phdi tir. Cac dong vat cd xuong séng ¢6 5 thy thé hocmon
steroit ¢6 quan hé mat thiét voi nhau (thu thé estrogen, thu thé androgen, thu thé
progesteron, thu thé glucocorticoit, thu thé corticoit khoang), chung diéu hoa rét nhidu
hoat dong sinh san, chuyén hoa va phat trién. Cac hoat dong ctia ER dugc kiém soat

bdi lién két cua cac estrogen ndi sinh bao gom 17 B-estradiol va céac estron.

Gen ER-a (alpha) ndm trén nhiém sdc thé 6g25.1 va ma hoa protein 595 AA.
Gen ER- B nam trén nhiém sdc thé 14q23.3 va tao ra protein 530 AA. Tuy nhién, do
viéc ghép luan phién va céc vi tri bt dau dich ma, mdi gen nay co thé tao ra nhiéu
dang dong chirc nang. Ngoai mién lién két ADN (duoc goi la mién C) va mién lién két
phdi tir (mién E), cac thu thé nay con chira mién tan cung N (A/B), mién khop nbi (D)
ma ndi mién C véi mién E, va ving mo rong tan cung C (mién F) (Gronemeyer and

Laudet; Protein Profile 2: 1173-1308, 1995). Trong khi cac mién C va E ciia ER-a va
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ER-B dugc bao toan voi mire khé cao (muire gidng nhau vé axit amin lan luot 14 95% va
55%), thi mic do bao toan cua mién A/B, D va F lai rat thdp (muc giong nhau vé axit
amin dudi 30%). Ca hai thu thé nay déu lién quan dén qua trinh diéu hoa va phat trién
cua duong sinh san ¢ nlt gidi nhung cling dong rdt nhiu vai trd khac nhau trong hé

than kinh trung wong, hé tim mach va trong co ché chuyén hoa xuong.

Tai lién két phéi tir clia cac thu thé hocmon steroit bi chén vai sau dudi mién
lien két phéi tr. Khi lién két, céc phdi tir s& tror thanh mot phan ctia nhan ky nude cua
mién nay. Do do6, phan 16n cac thy thé hocmon steroit khong 6n dinh khi khong c6 mat
cia hocmon va can su hd tro tir cdc phan tr di kem 1a chaperon, nhu Hsp90, dé duy tri
kha nang lién két véi hocmon. Viéc twong tac véi Hsp90 ciing diéu khién su dich
chuyén vi tri nhan cua cic thy thé nay. Viéc lién két véi phéi ttr s& 1am 6n dinh thu thé
va khoi dong céc thay d6i vé cdu dang sau d6 ma dan t6i su gidi phong cac phéan tu di
kem, lam thay doi tuong tac gilta céc mién khac nhau cta thu thé va té chire lai bé mat
tuong tac protein dé cho phép cic thu thé nay dich chuyén vao nhan, lién két v6i ADN
va tham gia vao cac tuong tac vdi cac phuc chét giap t6 chuc lai chét nhiém sic va bo
may phién ma. Mac du ER ¢o thé tuong tac véi Hsp90 nhung tuong tac nay khong can
thiét dé lién két voi hocmon va, phu thudc vao moi trudng té bao, apo-ER ¢o thé 1a bao
twong 1an nhan. Céc nghién ctu sinh ly dd chi ra rang chinh lién két v6i ADN chu
khong phai lién két véi phdi tir méi gop phan tao ra trang thai 6n dinh cua thu thé

(Greenfield ef al., Biochemistry 40: 6646-6652, 2001).

ER ¢6 thé tuong tac v6i ADN truc tiép bang cach lién két voi motif trinh tu
ADN dic hiéu duoc goi 1a yéu td dap tmg estrogen (estrogen response element - ERE)
(con duong c¢b dién), hodc gidn tiép thong qua cdc tuong tdc protein-protein (con
dudng khong c¢o dién) (Welboren er al., Endocrine-Related Cancer 16: 1073-1089,
2009). Trong con duong khong ¢d dién, ER duoc chi ra 1a twong tac véi cac yéu t6
phién ma khéc bao gdm SP-1, AP-1 va NF-kB. Cac tuong tac nady duong nhu dong cac
vai tro thiét yéu trong viée tao ra khd ning diéu hoa qué trinh ting sinh va biét hoa té
bao cua ER.

C4a hai loai tuong tac véi ADN cua ER déu c6 thé din dén viéc hoat héa gen
hodc e ché gen, phu thudc vao cac yéu td dong diéu hoa qua trinh phién ma ma duoc
thu nhén boi céc phuc th ER-ERE tuong ung (Klinge, Steroid 65: 227-251, 2000).

Viéc thu nhan céac yéu to dong diéu hoa nay chu yéu duogc diéu chinh bang hai bé mat

-2



27928

tuong tac protein la AF2 va AF1. AF2 nim trong mién E ciia ER va céu dang cua no
duoc didu hoa truc tiép bang phdi tir (Brzozowski er al., (1997) Nature 389: 753-758).
Céc chét chu van hoan toan duong nhu thiic ddy qua trinh thu thap céc dong yéu t6
hoat hoa, trong khi d6 cac chat chi vén yéu va cic chat ddi khang lai hd trg cho lién
két cua cac ddng yéu té e ché. Viée didu hoa protein bang AF1 thuong it duoc hiéu r&
nhung c6 thé duge kiém soat bang cach phosphoryl hoa gbe serin (Ward and Weigel,
(2009) Biofactors 35: 528-536). Mot trong s6 cac vi tri phosphoryl héa lién quan
(S118) duong nhu kiém soat hoat dong phién ma ctia ER khi c6 mat cdc chét doi
khang nhu tamoxifen, ma dong vai trd quan trong trong vi¢c diéu tri bénh ung thu vu.
Trong khi cac cht chi van hoan toan dudng nhu bat gitt ER trong mdt cdu dang nhat
dinh, thi cac chét cht van yéu lai ¢6 xu huéng gitt ER & trang théi can bang giita cac
céu dang khac nhau, cho phép toan bd cac yéu té dong didu hoa phu thude vao té bao
v6i cac muc do khac nhau dé didu bién hoat tinh cia ER theo cch phu thudc té bao
(Tamrazi et al., Mol. Endocrinol. 17: 2593-2602, 2003). Céc tuong tac cuia ER véi
ADN c¢6 tinh dong va bao gdm, nhung khong gi¢i han &, phén cit ER bang proteaza
(Reid ez al., Mol Cell 11: 695-707, 2003). Viéc phan rd ER bang cic phdi tir tao ra mot
chién lugce diéu tri c6 nhiéu trién vong dé diéu tri cac bénh hodc céc tinh trang bénh
nhay vai estrogen va/hodc khang voi cac liéu phap khang hocmon hién ¢6. Vié€c tao tin
hiéu ER la cén thiét cho viéc phat trién va duy tri cac co quan sinh san & nit gi¢i bao
gdm vu, qua trinh rung trimg va day 1én clia mang trong da con. Viéc tao tin hiéu ER
cling ¢6 vai tro nhét dinh trong khdi lugng xwong, chuyén hoa lipit va bénh ung thu.
Khoang 70% té bao ung thu vu biéu hién ER-a (duong tinh v6i ER-a) va phu thudce
vao estrogen dé sinh truéng va séng sot. Cac bénh ung thu khéc ciing duge cho cho la
phu thudc vao viéce tao tin hi¢u ER-a dé sinh truong va séng sot, nhu vi du trong bénh
ung thu budng trimg va mang trong da con. Chét dbi khang ER-o tamoxifen da duoc
st dung dé diéu tri cho bénh ung thu vi duong tinh v6i ER-a ¢ giai doan som va giai
doan tién trién o ca phu nit tién man kinh 14n sau man kinh. Fulvestrant
(FASLODEX®, AstraZeneca), mot chit déi khang ER dya trén steroit dugce st dung dé
diéu tri bénh ung thu vi tién trién & nir giéi mic du da diéu tri béng tamoxifen (Howell
A. (2006) Endocr Relat Cancer; 13:689-706; US 6774122; US 7456160; US 8329680;
US 8466139). Cac chét e ché enzym aromataza thudc loai steroit va khong thudc loai

steroit cling dugc st dung dé didu tri bénh ung thu & nguoi. Theo mot sd phuong an,
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céc chit tre ché enzym aromataza steroit va khong steroit phong bé qué trinh san xuat
estrogen tir androstendion va testosteron & phu nit sau man kinh, theo do phong bé qua
trinh phat trién phu thudc ER trong bénh ung thu. Ngoai céc chét khang hocmon nay,
bénh ung thu vu tién trién duong tinh véi ER cling dugc didu tri trong mot s trudong
hop béng rat nhiéu chit hoa tri khac, nhu vi du, cdc anthraxylin, céc platin, cdc taxan.
Trong mdt sb trudng hop, bénh ung thu vi duong tinh v6i ER ma ¢6 hién tugng
khuyéch dai gen cia thu thé ERB-B/HER?2 tyrosin kinaza ciing dugc didu tri bang
khang thé don dong, trastuzumab (Herceptin®, Genentech Inc.) hodc chat &rc ché pan-
ERB-B phan tu nho, lapatinib (TYKERB®, GlaxoSmith Kline Corp.). Mac du da didu
tri bang liéu phap khang hocmon, héa trj va nhdm dich duva trén khang thé va phan tir
nho6 nhung nhiéu phu nir bi ung thu vi duong tinh v6i ER-a vAn phat trién bénh di can
tién trién va can liéu phap diéu tri mgi. Piéu quan trong 13, phan l6n cac u duong tinh
v6i ER van tién trién trong khi dang didu tri bang liéu phdp khdng hocmon va cac liéu
phép khac, duoc cho 1a van phu thudc vao ER-a dé phat trién va séng sot. Do do, co
nhu cAu cac chit nhim dich ER-a méi ma co hoat tinh trong viéc thiét 1ap bénh di can
va tinh khang phat trién. Theo mot khia canh, sang ché mo ta cac hop chit 1a cac chit
didu bién thu thé estrogen chon loc (SERM). Theo céc phuong én cu thé, cac SERM
duoc mé ta & day 1a céc chét 1am thoai bién thu thé estrogen chon loc (SERD). Theo
mot s& phuong an, trong cac thir nghiém dua trén té bao, cac hop chit theo sang ché
lam giam cac muc ER-a ¢ trang thai 6n dinh (nghia 1a, lam thoai bién ER) va ¢6 thé
duogc st dung trong diéu trj cac bénh hodc tinh trang bénh nhay voi estrogen va/hodc
cac bénh hodc tinh trang bénh da phat trién tinh khéang v&i cac liéu phap khang

hocmon.

Phin 16n céc bénh nhan ung thu va duoc didu tri bing céc chét ¢ tac dung
phong bé qua trinh tong hop estrogen (vi du, cac chét Gc ché enzym aromataza; céc
Al) hodc ddi khang tac dong cua estradiol thong qua lién két voi ER canh tranh (vi du,
tamoxifen) (Puhalla S, et al Mol Oncol2012; 6(2):222-236). Mac du tinh htu dung
trong diéu tri cla céc chat nay doi v6i nhiéu giai doan bénh khac nhau da dugc ghi
chép rd nhung nhiéu bénh nhan ung thu vi duong tinh véi ER (ER+) van tai phat va
cac bénh nhan cudi cung tir vong. Gén day, viéc doc trinh tuy toan bd hé gen va nhim
dich thé hé mdi da xac dinh dugc dot bién ESR1 (gen thu thé estrogen alpha) trong 1én

t6i 20% u tir cac bénh nhan ¢6 bénh ung thu vu tién trién, nhiing dbi tugng nay ciing
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da tién trién khi diu tri bang lidu phap noi tiét, phin 16n 1a bing cac chét e ché
enzym aromataza (Li S, et al. Cell Rep (2013); 4(6): 1116-1130; Merenbakh-Lamin K,
et al. Cancer Res (2013); 73(23): 6856-6864; Robinson DR, et al. Nat Genet (2013);
45(12): 1446-1451; Toy W, et al. Nat Genet (2013); 45(12): 1439-1445; Jeselsohn R,
et al. Clin Bénh ung thu Res(2014); 20: 1757-1767). Céc dot bién mién lién két phdi
(LBD) nay tao ra hoat tinh co s& cao cho thu thé apo, lam cho chung phu thudc phéi tir
va do do, hoat dong trong viéc thiét 1ap mirc estradiol thdp. C6 nhu cau vé cac lidu
phap nham dich vao viéc tao tin hiéu ER voi hoat tinh manh trong viéc thiét 1ap nén
bénh tién trién sau khi diéu tri béng Al hodc tamoxifen bao gém ca nhém nho bénh

nhan c6 u mang dot bién ESR1.

Theo mdt sé phuong 4n, sang ché d& xudt cac hop chét co cong thire T duge mo
ta & day dugc st dung trong cac phuong phap diéu tri bénh ung thu vi duong tinh voi
thu thé estrogen khang hocmon (ER) & bénh nhan dac trung & chd c6 dot bién trong
gen ESRI, bao gém viéc dung lugng hitu hi€u cé tac dung diéu tri bénh diéu tri cua
hop chét ¢o cong thic 1. Theo mot s6 phuong an, dot bién trong gen ESR/ dén dén
polypeptit ER c¢ thay thé axit amin & vi tri duoc chon tir cac vi tri axit amin trong sd
6, 118, 269, 311, 341, 350, 380, 392, 394, 433, 463, 503, 534, 535, 536, 537, 538 va
555 ctia SEQ ID NO:2. Theo mdt sb phuong 4n, dot bién trong gen ESRI dan dén
polypeptit ER ¢6 thay thé axit amin & vi tri dugc chon tr H6Y, S118P, R269C,
T311M, S341L, A350E, E380Q, V392I, R394H, S433P, S463P, R503W, V534E,
PS35H, L536R, 1.536P, L536Q, Y537N, Y537C, Y537S, D538G, va R555C. Theo

moét s6 phuong an, bénh nhén c6 hai hodc nhiéu dot bién trong gen ESR].

Dua trén vai tro trung tdm cua ER-a trong vi¢ce phat trién va tién trién bénh ung
thu v, cac hop chat duge mo ta & day dugc s dung trong diéu tri bénh ung thu v,
mot minh hodc két hop véi cac chit khéc ¢o thé diéu bién cac con duong thiét yéu
khac trong bénh ung thu vi, bao gbébm nhung khong gi¢i han & céc con dudng nham
dich IGF1IR, EGFR, CDK 4/6, erB-B2 va 3, truc PI3K/AKT/mTOR, HSP90, PARP
hoac histon deaxetylaza.

Dua trén vai tro trung tdm cua ER-a trong viéc phat trién va tién trién bénh ung
thu vu, cac hop chét ¢6 cong thirc I duge md ta ¢ day duoc sir dung trong diéu tri bénh
ung thu v, mdt minh hoac két hop véi cac chit khac duoc st dung dé diéu tri bénh

ung thu v, bao gdm nhung khong gidi han & cac chat e ché enzym aromataza, cac
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anthraxyclin, céc platin, cac chat alkyl hoa nito mu tat, cac taxan. Chét minh hoa dugc
st dung dé diéu tri bénh ung thu v, bao gbm. nhung khong giéi han o, cac chét tc
ché PI3K nhu taselisib (GDC-0032, Genentech Inc.), paclitaxel, anastrozol,
exemestan, xyclophosphamit, epirubixin, fulvestrant, letrozol (FEMARA®, Novartis,
Corp.), gemcitabin, trastuzumab, pegfilgrastim, filgrastim, tamoxifen, docetaxel,
toremifen, vinorelbin, capecitabin (XELODA®, Roche), ixabepilon, cling nhu cac chét

khéc dugc mo ta ¢ day.

Céc bénh hodc tinh trang bénh lién quan dén ER bao gdm rdi loan chirc ning
ER-o gén voi bénh ung thu (ung thu xuong, ung thu v, ung thu phoi, ung thu rudt-
truc trang, ung thu mang trong da con, ung thu tuyén tién liét, ung thu budng tring va
ung thu tir cung). cac khiém khuyét ctia hé than kinh trung uong (central nervous
system - CNS) (nghién ruou, dau nira dau), cac khiém khuyét ctia hé tim mach (phinh
dong mach chu, dé bi nhdi méu co tim, hep van dong mach chu, bénh tim mach, bénh
mach vanh, tang huyét 4p), cac khiém khuyét trong hé tao mau (huyét khéi tinh mach
sdu), cac bénh mién dich va viém (bénh Graves, viém khop, da xo cing, chai gan), dé
nhiém bénh (viém gan B, bénh gan man tinh), cac khiém khuyét Chuyén hoa (mat do
xuong, chimg &t mat trong thai ky, 10 dai léch thip, béo phi, hu xuong khdp, thiéu
xuong, lodng xuwong). cac khiém khuyét than kinh (bénh Alzheimer, bénh Parkinson,
dau ntra dau, ching chong mat), cac khiém khuyét tim than (chan an tdm than, réi loan
tang dong giam chu y (attention deficit hyperactivity disorder - ADHD), sa sut tri tug,
rdi loan trdm cam chinh, rdi loan tam than) va cac khiém khuyét sinh san (bt ddu hanh

kinh, lac n0i mac tur cung, vo sinh).

Theo mét sé phuong 4n, sang ché dé xuét cac hop chit duoc mo ta & day duoc
st dung trong diéu tri bénh hodc tinh trang bénh phu thudc thu thé estrogen hodc qua

trung gian thu thé estrogen ¢ dong vat cd vu.

Theo mdt s6 phuong an, sang ché dé xuét cac hop chat duge mo ta & day duoc
st dung dé diéu tri bénh ung thu & dong vat c6 vi. Theo mot s6 phuong an, bénh ung
thu la bénh ung thu vu, ung thu budng trimg, ung thu mang trong da con, ung thu tién
liét tuyén, hodc ung thu tr cung. Theo mot s6 phuong 4n, bénh ung thu 1a bénh ung
thu vu, ung thu phdi, ung thu budng trimg, ung thu mang trong da con, ung thu tién
liét tuyén, hodc ung thu ti cung. Theo mot s6 phuong 4n, bénh ung thu 1a bénh ung

thu vi. Theo mot sé phuong 4n, bénh ung thu la 1a bénh ung thu phu thudc hocmon.
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Theo mot s6 phuong an, bénh ung thu 1a bénh ung thu phu thudc thu thé estrogen.
Theo mot s6 phuong 4n, bénh ung thur 1a bénh ung thu nhay véi estrogen. Theo mét s6
phuong an, bénh ung thu la bénh ung thu khang liéu phap diéu tri khang hocmon.
Theo mot sb phuong an, bénh ung thu la bénh ung thu nhay véi estrogen hoac bénh
ung thu phu thudc thu thé estrogen ma khang liéu phap diéu tri khang hocmon. Theo
mot s& phuong 4n, bénh ung thu 1a bénh ung thu nhay hocmon hodc bénh ung thu phu
thudc thu thé hocmon ma khang liéu phép diéu tri khang hocmon. Theo mot s6
phuong an, diéu tri khéng hocmon bao g@)m diéu tri béng it nhat mot chit duoc chon tur
tamoxifen, fulvestrant, cac chét (rc ché enzym aromataza thudc loai steroit, va cac chét

rc ché enzym aromataza khong thudc loai steroit.

Theo mot s6 phuong an, sang ché dé xuét cac hop chat duge md ta & day duoc
st dung dé diéu tri bénh ung thu vu di can duong tinh voi thy thé hocmon & phu nir

sau man kinh c6 bénh tién trién sau khi diéu tri bang liéu phap khing estrogen.

Theo mot sé phuong an, sang ché dé xuét cac hop chit duge md ta & day duoc
st dung dé diéu tri bénh lanh tinh hodc 4c tinh cta v hodc duong sinh san phu thudce
hocmon ¢ dong vat c6 vi. Theo mot s phuong an, bénh lanh tinh hogc 4c tinh 1a bénh

ung thu vu.

Theo mdt sb phuong an, hop chét duoc str dung trong phwong phap bat ky duoc
md ta & day 1a chit lam bién chét thy thé estrogen; 1a chat déi khang thu thé estrogen;
¢O hoat tinh cha véan thu thé estrogen rat nho hodc khong dang ké; hoac két hop cua
chung.

Theo mdt s6 phuong an, séng ché d& xuét cac hop chit dé st dung trong
phuong phap diéu tri bao gdm ché do diéu tri bao gdm viéc dung thém liéu phap xa tri
cho dong vat co vu.

Theo mdt sd phuong an, sang ché d& xuit cac hop chét dé sir dung trong
phuong phap didu tri bao gém viée ding hop chét nay truée hodc sau khi mo.

Theo mdt sé phuong 4n, sang ché dé& xuét cac hop chit dé st dung trong cac
phuong phap didu tri bao gom viée dung cho dong vat co v it nhit mot chét chong

ung thu bo sung.
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Theo mdt s6 phuong én, sang ché dé xuat cac hgp chat duge mo ta ¢ day dugce
sir dung dé diéu tri bénh ung thu ¢ dong vat c6 vu, trong dé dong vat co vu chua diéu

tri bang hoa chat.

Theo mot sé phuong 4n, sang ché dé xudt cac hop chéat duoc md ta & day duoc
st dung trong diéu tri bénh ung thu & dong vat c6 vi. Theo mot s6 phuong 4n, sang
ché dé xuét cac hop chit duoc mé ta & day duoc sir dung dé dicu tri bénh ung thu &
dong vat co vu, trong d6 dong vat cd vu dugc diéu tri bénh ung thu béng it nhat mot

chét choéng ung thu. Theo mot phuwong an, bénh ung thu 1a ung thu khang hocmon.

Theo mdt sd phuong &n, sang ché d& xuét cac hop chét duge mo ta ¢ day duoc
st dung trong diéu tri hodc ngan nglra cac bénh hodc tinh trang bénh cla tir cung &
dong vat co vii. Theo mdt s& phuong an, bénh hodc tinh trang bénh cta tir cung 1 u xo
CO ti cung, u X0 t cung, tang san mang trong da con, hodc lac ndi mac tr cung. Theo
mot s6 phuong an, bénh hodc tinh trang bénh cua tir cung 1a bénh hodc tinh trang bénh
ung thu cda ti cung. Theo mdt s6 phuong an khéac, bénh hodc tinh trang bénh cua

cung 1a bénh hodc tinh trang bénh khong phai ung thu cua tir cung.

Theo mdt s6 phuong én, sang ché dé xuat cac hop chat dugc md ta ¢ day dugc

st dung trong di€u tri lac ndi mac tr cung & dong vat co vu.

Theo mot sé phuong én, sang ché dé xudt cac hop chit duge mo ta & day duge
str dung trong diéu tri u xo co cua tir cung & dong vat co via. Theo mot s6 phuong an, u
X0 ¢cO tUr cung la u xo co cua ti cung, u Xo co cua thuc quan, u xo co cua da, hodc u xo
co cua rudt non. Theo mot sé phuong an, sang ché dé xuét cac hop chit duoc mo ta &
day duoc st dung trong diéu tri u xo & dong vat c¢6 vi. Theo mét sd phuwong an, sang
ché dé xudt cac hop chit duoe md ta & day dugc sir dung trong didu tri u xo tir cung &

dong vat c6 vu.

Theo mot phuong an khac, sang ché dé cap dén hop chét nhu duge mo ta & day

dé st dung 14 hop chét co tac dung didu tri bénh.

Theo mét phuong an khac, sang ché dé cap dén hop chéit nhu duoc mo ta & day

dé su dung trong diéu tri bénh hodc réi loan lién quan dén ER.

CAC HOP CHAT TETRAHYDRO-PYRIDO[3,4-b|]INDOL-1-YL
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Sang ché dé& cap dén cac hop chét tetrahydro-pyrido|[3,4-bJindol-1-yl ¢6 cong
thie Ib, Ie va Ih, va dugc phdm chira ching, c6 thé duoc sir dung trong diéu tri cac
bénh, tinh trang bénh va/hodc cac rdi loan duoc diéu bién bé‘mg thu thé estrogen alpha

(ERa).

Céc hop chét ¢ cong thire Ib ¢6 cdu tric:

Ib

hoic cac chat dong phén 1ap thé, cac chat ho bién, hodc cdc mudi duge dung

cua chung, trong do:
Y? la —(CH)-;

R? duoc chon tr H, C1-Cs alkyl, C2-Cg alkenyl, propargyl, C;-Ce xycloalkyl,
va C3-Cs heteroxyclyl, tuy y dugc thé béng mot hodc nhiéu nhom ddc 1ap dugce chon

tu F, Cl, Br, I, CN, OH, OCHj3, va SO,CHs;

R® doc lap duoc chon tir H, -O(Ci-Cs alkyl), Ci-Cs alkyl, C»-Cg alkenyl,
propargyl, -(Ci-Cs alkyldiyl)-(C3-Cs xycloalkyl), Cs-Ce xycloalkyl, va C3-Csg
heteroxyclyl, tuy y duoc thé béng mot hodc nhiéu nhom doc 1ap duoce chon tu F, CI,
Br, I, CN, -CHyF, -CHF,, -CF3, -CH2CF3, -CH2CHF,, -CHCHLF, OH, OCHs, va
SO,CHs;

R¢ duoc chon tr H, Ci-Cs alkyl, alyl, propargyl, tuy y dugc thé bang mot
hoac nhiéu nhém doc lap duoc chon tir F, Cl, Br, I, CN, OH, OCHj3, va SO2CHj;

R!, R2, R?va R* doc 1ap dugc chon tr H, F, CI, Br, I, -CN, -CHs, - CH,CHs, -
CH(CH:), -CH,CH(CHs)s, -CHyOH, -CH;OCH5, -CH>CH,OH, -C(CH3):0H, -
CH(OH)CH(CHj3)2, -C(CH3),CH20H, -CH,CH2S02CH3, -CH20P(O)(OH)2, -CH2F,
- CHF,, -CH,NH,, -CH,NHSO,CHj3, -CH,NHCH3, -CHaN(CHs)a, -CFs, -CH2CF3, -
CH,CHF,, -CH(CH3)CN, -C(CH;3),CN, -CH,CN, -COyH, -COCHs, -CO.CHs, -
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CO,C(CH3)s, -COCH(OH)CH;, -CONH,, -CONHCH;, -CONHCH,CHS,
CONHCH(CHs)s, -CON(CHs)z, -C(CH3),CONH,, -NHa, -NHCHs, -N(CHs),
NHCOCH;, -N(CH;)COCHs, -NHS(O)CHs,  -N(CH3)C(CH3),CONHa,
N(CH3)CH,CH,8(0)CHs, -NO,, =0, -OH, -OCH3, -OCH,CHs, -OCH>CH20CHs,
OCH,CH,OH, -OCH,CHoN(CHs)y, -OP(O)OH), -S(0):N(CHs), -SCHj3, -

S(0),CHs, -S(0)sH, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl,

morpholino-metanon, va morpholino;

R> duoc chon tir H, Ci-Cy alkyl, C3-Co xycloalkyl, di vong C3-Coy, Cs-Co aryl,
Ce-Cy heteroaryl, -(C1-Cs alkyldiyl)-(C3-Cy xycloalkyl), -(Ci-Cs alkyldiyl)-(di vong
C3-Cy), C(O)R, C(O)NR®, SO2R?, va SONR?, tily ¥ duge thé bang mot hodc nhiéu
trong s6 halogen, CN. OR® N(R#), Ci-Cy alkyl, C3-Cy xycloalkyl, di vong C3-Co.
C()—Cgl aryl, C¢-Cy heteroaryl, C(O)R®, C(O)NR?, SO2R?, va SO2NR?;

R® duge chon tir F, Cl, Br, I, -CN, -CHs, -CH2CH3;, -CH(CHs)a, -CH2CH(CHa)y, -
CH,OH, -CH>OCH3, -CH2CH,OH, -C(CH3)OH, -CH(OH)CH(CH3 )2, -C(CH3).CH>OH, -
CH,CH,SO,CHs, -CH,OP(O)(OH),, -CHoF, -CHF,;, -CHoNH,, -CHNHSO»>CHs,
CH,NHCH3, -CHoN(CHs), -CFs, -CHaCFs, -CHCHE,, -CHCHoF, -CH(CH3)CN,
C(CH3)CN, -CHCN, -COxH, -COCHs, -CO2CHs, -CO2C(CHs);, -COCH(OH)CH3,
CONH,, -CONHCH3;,  -CONHCH;CH3;, -CONHCH(CHs), -CON(CHz),
C(CH32CONH,, -CH,, -NHCHs;, -N(CHs)p, -NHCOCHs, -N(CH3)COCHs3,
NHS(0),CHs, -N(CH3)C(CH;3)CONHaz, -N(CH3)CH2CH2S(0)2CHs, -NO», =0, -OH,
OCH;, -OCH,CHs;, -OCH,CH,OCHs3, -OCH,CH,OH, -OCHCHxN(CHzs),
OP(O)(OH)2,  -S(O}N(CHs), -SCHs, -S(0)CHs,  -S(O)sH,  xyclopropyl,
xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-

oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-
metanon, piperazin-1-yl, morpholinometyl, morpholino-metanon, va morpholino;
m dugc chontr 0, 1, 2, 3, va 4,

R Ia F. Cl, Br, I, -CN, -CHjs, -CHoCHs, -CH(CHs)a, -CH,CH(CHs)a, -CH20H, -
CH,OCHs, -CH,CH,OH, -C(CH3),0H, -CH(OH)CH(CHs), -C(CH3»CH,OH, -
CH>CH>SO,CHs, -CHOP(O)OH),, -CH,F, -CHF,, -CHoNH,, -CHoNHSO,CHs, -
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CH,NHCH3, -CHoN(CHs), -CFs, -CHyCFs, -CHoCHF», -CH(CH3)CN, -C(CH3)CN, -
CH,CN, -COpH, -COCH;, -CO,CH;, -CO2C(CHs3)s, -COCH(OH)CHs, -CONHa, -
CONHCHj3, -CONHCH,CH3, -CONHCH(CHs), -CON(CHs)z, -C(CH3)2CONHa, -NHo, -
NHCH3, -N(CHs), -NHCOCHSs, -N(CH;)COCHj, -NHS(0),CHs, -
N(CH3)C(CH;5)CONHo, -N(CHs)CHzCst(O)zCHs, -NO,, =0, -OH, -OCHj3, -OCH2CH,
-OCH,CH,OCH3, -OCH,CH,OH, -OCH,CHoN(CHs), -OP(O)(OH)2, -S(O)N(CHzs), -
SCHs, -S(O)CHs, -S(O)H, xyclopropyl, xyclopropylamit, oxetanyl, azetidinyl, 1I-
metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl,
pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl, morpholino-

metanon, va morpholino; va
n duocchontir0, 1,2, 3, va4;

trong d6 alkyldiyl tiry y duoc thé bang mot hodc nhiéu nhém doc 1ap duoc chon tir F,
Cl, Br, I, -CN, -CHs, -CH,CH3, -CH(CH3), -CHCH(CHs),, -CHOH, -CH>OCHs, -
CH,CH,OH, - C(CHj3),0H, -CH(OH)CH(CHz3),, -C(CH3)CH2OH, -CHoCHSO.CH, -
CH,OP(O)(OH),, -CH2F, -CHF?, -CF3, -CHyCFs, -CH2CHF. -CHCHF, -CH(CH3)CN, -
C(CH3)CN. - CHCN, -CH,NHa, -CHoNHSO2CHs, -CHaNHCHS3, -CHaN(CH3)a, -CO2H, -
COCHj3, - CO2CH3, -COxC(CH3)3, -COCH(OH)CH3, -CONHa, -CONHCH3, -CON(CHs),
- C(CH3»CONH,, -NH;, -NHCH;, -N(CHs3), -NHCOCHs, -N(CH3;)COCHs, -
NHS(0),CHs, -N(CH3)C(CH3)CONH,, -N(CH3)CH2CH2S(O)CHs, -NO,, =0, -OH, -
OCH3, -OCH,CH3s, -OCH,CH20CH3, -OCH2CH,OH, -OCH2CHaN(CHs ), -OP(O)(OH)y,
-S(O)N(CHs),, -SCH3, -S(O)CHs, -S(O)sH, xyclopropyl, xyclopropylamit, xyclobutyl,
oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-
ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl,

morpholinometyl, morpholino-metanon, va morpholino.

Hop chit Ie c6 cAu tric:
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R® Ie

hodic cac chit dong phan 1ap thé, cac chat hd bién, hodc cac mudi duge dung

cua chung, trong do:

R® doc 1ap duge chon tir H, -O(Ci-Cs alkyl), Ci-Ce alkyl, C»-Cg alkenyl,
propargyl, -(C1-Cs alkyldiyl)-(C3-Cs xycloalkyl), C3-Ce xycloalkyl, va Cs-Cg
heteroxyclyl, tuy y dugc thé béng mot hodc nhiéu nhom doc lap dugc chon tu F, Cl,
Br, I, CN, -CHyF, -CHF», -CFs, -CH,CF3;, -CH2CHF», -CHCH,F, OH, OCHs, va
SO,CHs;

R¢ dugce chon tr H, Ci-Cs alkyl, alyl, propargyl, tuy y duoc thé bang mot
hodc nhiéu nhém doc lap duge chon tir F, Cl, Br, I, CN, OH, OCHj3, va SO2CHs;

R® va R* doc 1ap duoe chon tir H, F, Cl, Br, I, -CN, -CHs, - CH,CHs, -
CH(CHs),, -CHCH(CHs),, -CHOH, -CH,OCH;, -CHCH>OH, -C(CH3),0H, -
CH(OH)CH(CHs)a, -C(CH;)CH,OH, -CH>CH280,CHs, -CH20P(O)(OH)a, -CHaF,
- CHF», -CH>NIH,, -CH,NHSO,CHs, -CHoNHCH;, -CH>N(CHs)a, -CF3, -CH)CF3, -
CH>CHEF», -CH(CH3)CN, -C(CH3)CN, -CH,CN, -CO>H, -COCHs, -CO>CHs, -
CO,C(CHs)s, -COCH(OH)CH;, -CONH,, -CONHCH;, -CONHCH,CHs, -
CONHCH(CHs),, -CON(CHs)s, -C(CH3)2CONHa, -NH, -NHCHs, -N(CHs)a, -
NHCOCH;, -N(CH;)COCH;,  -NHS(0),CHs,  -N(CH3)C(CH3)2CONHa,
N(CH3)CH>CH:S$(0).CHs, -NO», =0, -OH, -OCHj, -OCH>CHs, -OCH2CH,OCHs,
OCH>CH>OH, -OCH>CHoN(CHs),, -OP(O)(OH), -S(0)N(CHi), -SCHs,

S(0)2CHs, -S(0);H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl,

morpholino-metanon, va morpholino;
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R> dugc chon tir H, C1-Cy alkyl, C3-Co xycloalkyl, di vong C3-Co, Ce-Co aryl,
C¢-Co heteroaryl, -(Ci-Cs alkyldiyl)-(C3-Co xycloalkyl), -(Ci-Cs alkyldiyl)-(di vong
C3-Cy), C(O)RP, C(O)NR?, SO2R?, va SOaNR?, tily v duoc thé bang mot hodc nhidu
trong sd halogen, CN, OR?, N(R?),, Ci-Cy alkyl, C3-Co xycloalkyl, di vong C3-Co,
Ce-Co aryl, Ce-Co heteroaryl, C(O)R®, C(O)NR?, SO,R?, va SO,NR?;

R® duoc chon tur F, Cl, Br, 1, -CN, -CH3, -CH>CH3, -CH(CH3),, -CHCH(CHz),, -
CH,OH, -CH>OCH3, -CH2CH>OH, -C(CH3)0H, -CH(OH)CH(CHs),, -C(CH3).CHOH, -
CHoCH2SOoCH3, -CH,OP(O)(OH),, -CHoF, -CHF,, -CH:NH,, -CHNHSO,CHs,
CHoNHCH3, -CHoN(CHz),, -CF;, -CH2CFs, -CH2CHE,, -CH,CHoF, -CH(CH3)CN,
C(CH3)CN, -CH.CN, -COxH, -COCHj3, -COCHs, -CO2C(CHs)s, -COCH(OH)CHs,
CONH,, -CONHCH;,  -CONHCH:CH;, -CONHCH(CHs), -CON(CHs),
C(CH3»CONH, -NH,, -NHCH;, -N(CHs), -NHCOCHs;, -N(CH;)COCHs,
NHS(0)2CHs, -N(CHs)C(CHs)zCONHz, -N(CH3)CH2CH2S(0O)2CHs, -NO,, =0, -OH, -
OCH3;, -OCH,CHs3, -OCH,CH,OCH;, -OCH.CH,OH, -OCHCHoN(CH3), -
OP(O)(OH)z,‘ -S(O)2N(CHs), -SCH3,  -S(O)CHs,  -S(O)sH,  xyclopropyl,

xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-
oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-

metanon, piperazin-1-yl, morpholinometyl, morpholino-metanon, va morpholino;
m duoc chontr 0, 1,2, 3, va 4,

R7 Ia F, CL, Br, I, -CN, -CHs, -CH,CHs, -CH(CHs)s, -CH,CH(CHs),, -CH>0H,
CHOCH;, -CILCHLOH,  -C(CH3),OH, -CH(OH)CH(CHs), -C(CH;),CH,OH,
CH,CH,SO,CHs, -CHLOP(O)OH), -CH.F. -CHF». -CH:NH,, -CHoNHSOCHs,
CHoNHCHs, -CHN(CHs ), -CFs, -CH,CFs, -CH,CHF,, -CH(CH3)CN, -C(CH3)CN,
CH.CN, -COl, -COCHs, -CO,CHs, -CO,C(CHs)s, -COCH(OH)CHs, -CONH,
CONHCH;, -CONHCH,CHs, -CONHCH(CHs),, -CON(CHj)a, -C(CH3),CONH,, -NI,
NHCHs,  -N(CH;)s, ~ -NHCOCH;,  -N(CH;)COCHs;,  -NHS(O)CH;,
N(CH;)C(CH;);CONH,, -N(CH;)CH,CH,S(0),CHs, -NO», =0, -OH, -OCH3, -OCH,CHs,
_OCH,CH,OCH;, -OCH,CH,OH, -OCH,CHN(CHs), -OP(O)OH),, -S(O)N(CHs), -

SCHs, -S(O)CHs, -S(O):H, xyclopropyl, xyclopropylamit, oxetanyl, azetidinyl, 1-
metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl,
pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl, morpholino-

metanon, va morpholino;
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n dugc chontr 0, 1, 2,3, va4; va
R¥1a H hodc —CHs;

trong do alkyldiyl thy y dugc thé bang mdt hogc nhiéu nhém doc 1ap duoce chon tir F,
Cl, Br, I, -CN, -CHs, -CH,CH3, -CH(CHs),, -CH,CH(CH3),, -CHOH, -CH,OCH3, -
CH,CH,OH, - C(CH3)0OH, -CH(OH)CH(CHs),, -C(CH3)CH2OH, -CH2CH2SO,CHs, -
CH,OP(O)(OH),, -CHyF, -CHE, -CF3, -CHaCFs, -CH2CHE, -CHCHoF, -CH(CH3)CN, -
C(CH3)CN, - CH,CN, -CH,NH,, -CH,2NHSO2CHs, -CH2NHCH3, -CHaN(CHs),, -COoH, -
COCHjs, - CO,CH3, -CO»C(CH3)s, -COCH(OH)CHj3, -CONHa, -CONHCH3, -CON(CHs)a,
- C(CH3»CONH,, -NHz, -NHCHs;, -N(CHs), -NHCOCH; -N(CH;)COCHs,
NHS(O),CHs, -N(CH3)C(CH3)CONHa, -N(CH3)CH2CH2S(O)LCHs, -NO,, =0, -OH, -
OCHj3, -OCH,CH3, -OCH2CH2OCH3, -OCH2CHOH, -OCH2CHaN(CHi)a, -OP(O)(OH)y,
-S(O)N(CHj3),, -SCH3, -S(O).CHs, -S(O)H, xyclopropyl, xyclopropylamit, xyclobutyl,
oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-
ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl,

morpholinometyl, morpholino-metanon, va morpholino.

Hop chét ¢6 cong thre Th ¢6 cau tric:

hodc chat déng phan lap thé, cac chét hd bién, hoac cac mudi duoc dung cua no, trong
do:

Y? la -(CHy)-;

R* dugce chon tir H, C1-Cs alkyl, C2-Cg alkenyl, propargyl, Cs-Cs xycloalkyl,

va C3-Cg heteroxyclyl, tuy y dugce thé bang mot hodc nhidu nhom doc 1ap duge chon

tir F, Cl, Br, [, CN, OH, OCH3s, va SO,CHj;
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RP doc 1ap dugc chon tr H, -O(Ci-Cs alkyl), Ci-Cs alkyl, C»-Cs alkenyl,
propargyl, -(C1-Cs alkyldiyl)-(C3-Cs xycloalkyl). C3-Cs xycloalkyl, va Cs3-Coe
heteroxyclyl, tuy vy duoc thé bang mot hodc nhiéu nhom doc 1ap duge chon tir F, Cl,
Br, I. CN, -CHyF, -CHF», -CFs, -CH,CF3;, -CH,CHF», -CHCH:F, OH, OCH3, va
SO,CHs;

R¢ duoc chon tir H, Ci-C¢ alkyl, alyl, propargyl, tuy y dugc thé bang mot
hodc nhiéu nhom doc lap dugc chon tir F, Cl, Br, 1, CN, OH, OCHj3, va SO,CH3;

R', R2, R® va R* doc 1ap duoc chon tir H, F, Cl, Br, I, -CN, -CHs, - CHCHs, -
CH(CH;3)2, -CH,CH(CHs),, -CH,OH, -CH,OCHs, -CH,CH,OH, -C(CH3)0H, -
CH(OH)CH(CHj3),, -C(CH3),CH,0H, -CH,CH,SO,CHs, -CHOP(O)(OH)s, -CH:F,
- CHF», -CH,NH,, -CH,;NHSO,CHs, -CHoNHCH3, -CHaN(CHs)s, -CFs, -CH>CFs, -
CH,CHF», -CH(CH;)CN, -C(CH3),CN, -CH,CN, -COsl, -COCH3, -CO>CHs, -
CO,C(CHs);, -COCH(OH)CH3, -CONHa, -CONHCHs, -CONHCH,CI,
CONHCH(CHs),, -CON(CHs)s, -C(CH3),CONH>, -NH,, -NHCHs, -N(CHj),,
NHCOCHs, -N(CH3;)COCH;, -NHS(O)CHs,  -N(CHs)C(CH;3),CONH,,
N(CH;3)CH,CH;8(0),CHs, -NO3, =0, -OH, -OCHs, -OCH,CH3, -OCH,CH,OCH3, -
OCH,CH,OH. -OCH,CH,N(CHs),, -OP(O)OH), -S(O)N(CHs), -SCHs, -

S(0)2CHs, -S(O)3H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl, morpholinometyl,

morpholino-metanon, va morpholino;

R> dugc chon tir H, Ci-Cy alkyl, C3-Cy xycloalkyl, di vong C3-Co, Cs-Cy aryl,
C¢-Co heteroaryl, -(Ci-Cg alkyldiyl)-(C3-Co xycloalkyl), -(Ci-Cs alkyldiyl)-(di vong
C3-Cy), C(O)R®, C(O)NR?, SO2R?, va SO-NR?, tiy v dwoce thé bang mot hodc nhiéu
trong sd halogen, CN, OR? N(R%),, Ci-Cy alkyl, C3-Cy xycloalkyl, di vong C3-Co,
Cs-Co aryl, Cs-Cy heteroaryl, C(O)RP, C(O)NR? SO1R? va SO,NR?;

RS duoc chon tir F, CL Br, I, -CN, -CHs, -CH,CHs, -CH(CHs), -CHCH(CHs),
CH,OH, -CHOCHs, ~CHyCH2OH, -C(CH3)OH, -CH(OH)CH(CHj)a, -C(CH3),CH20H,
CHyCHSO,CH3, -CHOP(O)(OH),, -CHoF, -CHF;, -CH:NH,, -CH,NHSO;CH,
CHoNHCH;, -CHoN(CHs), -CFs, -CH,CFs, -CH,CHF,, -CH,CHLF, -CH(CH3)CN,
C(CH;):CN, -CH,CN, -COH, -COCHs, -CO>CHjs, -CO2C(CH;s)s, -COCH(OH)CH,
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CONH,;, -CONHCH;,  -CONHCH;CH;, -CONHCH(CHs), -CON(CHs),

C(CH3;»CONH, -NH,, -NHCHs;, -N(CH;), -NHCOCH;, -N(CH3)COCH;,

NHS(0)2CHs, -N(CH3)C(CH3)CONHaz, -N(CH;3)CH,CH,S(0).CHs, -NO», =0, -OH, -
OCHs, -OCH)CHs;, -OCH,CH,OCHs;, -OCH.CH,OH, -OCH,CHoN(CHs), -
OP(O)(OH),,  -S(O):N(CHs), -SCHs;,  -S(O):CHs,  -S(O)3sH.  xyclopropyl,
xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-
oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-

metanon, piperazin-1-yl, morpholinometyl, morpholino-metanon, va morpholino;

R’ 1a F, Cl, Br, I, -CN, -CHs, -CH,CH3, -CH(CHs),, -CH2CH(CHs)o, -CH20OH,
CH,OCH;, -CH,CH,OH, -C(CH3)OH, -CH(OH)CH(CHs), -C(CHs)CHOH,
CH,CH2SO,CH3,  -CH,OP(O)(OH),, -CHaF, -CHF;, -CHoNH,, -CHaNHSO,CHs,
CH,NHCHs, -CHaN(CHs), -CFs, -CHoCF3, -CH2CHEF>, -CH(CH3)CN, -C(CHs)CN,
CH,CN, -COH, -COCHj;, -CO,CHs, -COC(CHs);, -COCH(OH)CH;, -CONH,
CONHCH3, -CONHCH,CHs, -CONHCH(CHj3),, -CON(CHs)2, -C(CH3),CONHoa, -NH,,
NHCHs, -N(CHs), -NHCOCH3, -N(CH;3)COCHs, -NHS(O).CHs,
N(CH3)C(CH3),CONHo, -N(CH3)CH,CH2S(0),CHs, -NO», =0, -OH, -OCH3, -OCHCHs,
-OCH,CH,OCH;3, -OCH,CH,OH, -OCH,CHaN(CH3)a, -OP(O)(OH),, -S(O)N(CHas),
SCHs, -S(O)CHs, -S(O):H, xyclopropyl, xyclopropylamit, oxetanyl, azetidinyl, 1-

metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl,
pyrolidin-1-yl, pyrolidin-1-y1l-metanon, piperazin-1-yl, morpholinometyl, morpholino-

metanon, va morpholino;
m duoc chontir 0, 1,2, 3, va4; va
n duoc chontr 0, 1, 2, 3, va 4;

trong d¢ alkyldiyl, aryldiyl, carboxyclyldiyl, heteroxyclyldiyl, va heteroaryldiyl tuy y
duge thé bang mot hodc nhidu nhém doc 1ap duge chon tr F, Cl, Br, I, -CN, -CHs, -
CH,CHj, -CH(CH3),, -CH,CH(CHzs),, -CH,OH, -CH>OCH3, -CH2CH2OH, - C(CH3)0H, -
CH(OH)CH(CH3),, -C(CH3)CH2OH, -CH,CH>SO,CHs, -CH2OP(O)(OH),, -CHoF, -
CHEF», -CF3, -CH2CFs, -CH,CHF,, -CH,CHoF, -CH(CH3)CN, -C(CH3CN, - CHCN, -
CH,NH,, -CH,NHSO,CHs, -CHoNHCH3, -CHoN(CHz), -CO2H, -COCHs, - CO2CHs, -
CO,C(CH3)3. -COCH(OH)CHs, -CONH,, -CONHCH3, -CON(CHs)a, - C(CH3)2CONH, -
NH,, -NHCH;, -N(CHs), -NHCOCH;, -N(CH3;)COCH;, -NHS(O)CHs,
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N(CH3)C(CH3)CONH,, -N(CH;3)CH2CH2S(0 2.CHs, -NOg, =O, -OH, -OCH3, -OCHCHs,
-OCH>CH,OCH;, -OCH,CH,OH, -OCHCHoN(CHs)a, -OP(O)(OH), -S(O):N(CHs), -
SCHs, -S(O)CHs, -S(O)sH, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl,

morpholino-metanon, va morpholino.

Ngoai ra, sang ché con dé xudt hop chat ¢6 cong thire I, trong d6 hop chét nay ¢6 ciu

truc:
R3 R
—R?®
D=
1 R2
e T
(R R 72—Y0 3
. Y2 I
va cc chat ddng phén lap thé, cac chat hd bién, hodc cac mubi duge dung ctia ching,
trong do:

Y!1a CR® hodc N;

Y? 14 -(CH»)-, -(CH2CH»)-, hodc NR?;

Y3 1a NR® hodc C(R);

trong d6 mot trong s6 Y', Y2 va Y? 1a N hogc NR*;

R? dugc chon tr H, C1—Cs alkyl, C2—Cg alkenyl, propargyl, Cs-Cexycloalkyl, va
C3-Ce heteroxyclyl, tuy y duge thé bang mot hodc nhiéu nhom doc 1ap dugce chon tur F,
Cl, Br, I, CN, OH, OCH3s, va SO,CHz;

RY doc 1ap duoc chon tr H, —O(C1—C; alkyl), C1—Cs alkyl, C>—Cs alkenyl,
propargyl, —(Ci-Cs alkyldiyl)-(Cs-Cexycloalkyl), ~Cs-Cexycloalkyl, va C3-Ce
heteroxyclyl, tuy y duoc thé bang mot hoac nhiéu nhom doc 1ap duge chon tir F, Cl,
Br, I, CN, —CHyF, —CHF», —CF3;, -CHyCF3, —CH,CHF», ~CH,CHyF, OH, OCH3, va
SO.CHs,
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R¢ duoc chon tir H, C—Cs alkyl, alyl, propargyl, tuy y dugc thé bang mot hodc
nhiéu nhém doc lap dugc chon tur F, Cl, Br, I, CN, OH, OCHs, va SO2CH3;

7! duoc chon tir CR#RY, C(O), va lién két;

Cy dugc chon tr Ce-Copo aryldiyl, Cs-Ci2 carboxyclyldiyl, C2-Cao
heteroxyclyldiyl, va Ci-Cao heteroaryldiyl;

Z? duoc chon tir O, S, NR? C—Cs alkyldiyl, C—Csfloalkyldiyl, O—(Ci-Cs
alkyldiyl), O—(Ci—Csfloalkyldiyl), C(O), va lién két;

R! R?, R’ va R*doc lap duogc chon tir H, F, Cl, Br, I, -CN, —CHs, ~CH,CH3, —
CH(CHj3)2, —CH2CH(CH3)2, —CH,OH, —CH,OCH3, —CH2CH2OH, —~C(CH3),OH, -
CH(OH)CH(CHs),, —C(CH3)CH,0H, —CH,CH,>S0O,CH;, ~CH,0OP(O)(OH)2, —~CHaF,
—CHF,, —CH2NH,, ~CH,NHSO,CH3, —-CHNHCH;3, ~CHoN(CHs)2, —CF3, ~CHCF3,
—CH,CHF,, —CH(CH;3)CN, —C(CHj3)2CN, —CH2CN, —CO2H, -COCH3, —~CO,CH3, -
CO2C(CHs)s, —COCH(OH)CH3, —CONH,;, —CONHCH;3;, -CONHCH.CHj3,
CONHCH(CHs)2, ~CON(CHs)2, —C(CH3)2CONHz, —-NHz, -NHCH3, —N(CHs)a, -
NHCOCH;, —-N(CH3;)COCHs3, -NHS(0);CHs, —-N(CH;)C(CH3),CONHz, -
N(CH3)CH2CH>S(0),CH3, —NO», =0, —OH, —OCHj3, —~OCH,CH3, ~OCH>2CH>,OCH3,
~OCH2CH,OH, —OCH;CHoN(CH3)2, —OP(O)(OH)2, —S(O)2N(CHs),, —SCHs, -
S(0)2CH3, —S(0)3H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl,

morpholinometyl, morpholino-metanon, va morpholino;

R’ dugc chon tr H, C1—Cy alkyl, C3-Coxycloalkyl, di vong C3-Cy, Ce-Cy aryl,
C6-Co heteroaryl, —(C1—Cs alkyldiyl)—(Cs-Coxycloalkyl), —=(Ci—Cs alkyldiyl)—(di vong
C3-Co), C(O)RP, C(O)NR?, SO2R?, va SONRY, tuy ¥ duge thé bing mot hodc nhicu
trong sd halogen, CN, OR?, N(R?®),, C1—Cy alkyl, C3-Coxycloalkyl, di vong C3-Cy, Ce-
Cy aryl, Ce-Cy heteroaryl, C(O)RP, C(O)NR? SOR?, va SO2NR*;

R duoc chon tr F, Cl, Br, I, ~CN, —CHs, —CH,CHs, —CH(CH3), —
CH,CH(CHs),, ~CH,OH, -CH,OCHs, -CH,CH,OH, -C(CH3)OH, -
CH(OH)CH(CHj), —~C(CH3),CH,OH, —CH,CH,S0,CHj3, ~CH,0P(O)(OH),, ~CHaF,
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—CHF,, ~-CH,NH,, ~CH,NHSO,CH3, —CH,NHCH3, —CHaN(CHj3)2, —CF3, —CH,CF3,
—~CH,CHF,, —CH(CH3)CN, —C(CH3):CN, —CH2CN, —-CO>H, —COCH3s, —CO2CH3, —
CO,C(CH3);, —COCH(OH)CH;3;, -CONH,, —-CONHCH;, ~CONHCH,CHs,
CONHCH(CHs),, —CON(CHs)2, —C(CH3)2CONH,, —NH,, -NHCH3;, -N(CH3)2, -
NHCOCH;, —-N(CH3)COCH3;, -NHS(0);CH3;, —-N(CH3)C(CH3),CONH,, -
N(CH3)CH2CH2S(0),CH3, -NO», =0, —OH, —OCH3, ~OCH2CH3, ~OCH,CH,OCH3,
~OCH,CH,0OH, —-OCH,CH;N(CHs);, —OP(O)(OH)2, —S(O):N(CH3s),, —SCHj3,
S(0)2CHs, —S(0O)sH, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl,
1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl,
morpholinometyl, morpholino-metanon, va morpholino; va

m duoc chontur 0, 1, 2, 3, va 4;

trong do alkyldiyl, floalkyldiyl, aryldiyl, carboxyclyldiyl, heteroxyclyldiyl, va
heteroaryldiyl tuy y duoc thé béng mot hodc nhiéu nhom doc lap duoc chon tur F, Cl,
Br, I, -CN, —CH3, ~CH,CH3;, ~CH(CH3),, —CH2CH(CH3),, ~CHOH, ~CH>OCH3, -
CH>CH>0H, ~C(CH3),0H, ~CH(OH)CH(CHs)a, —C(CH3),CH,0OH,
CH>CH,SO,CH3, —~CH,OP(0)(OH),, —CH,F, —CHF», —CF3, —CHaCF3, ~CH2CHF>, —
CH>CH,F, —CH(CH3)CN, —C(CH3),CN, —CH,CN, —CH>NH,, ~CH2NHSO,CH,
CH,NHCHs;, —CHuN(CHs),, -CO;H, —-COCH;, —CO.CH;, —CO2C(CHs)s,
COCH(OH)CH;, —CONH;, —-CONHCHj3, —CON(CH3)2, —C(CH3),CONH,, —NHz, —
NHCH;,  -N(CH3), -NHCOCH;,  -N(CH3;)COCHs,  -NHS(O)CHs,
N(CH;)C(CH3),CONH,, —N(CH3)CH2CH2S(0)CH;, —-NO2, =0, —-OH, -OCH3, -
OCH,CHj3;, —OCH,CH,OCH3, ~OCH,CH,OH, —OCH>CHoN(CHs)2, —OP(O)(OH)2, —

|

|

S(O)N(CHs)2, —SCHs, -S(0)CHs, -S(O);H, xyclopropyl, xyclopropylamit,
xyclobutyl, oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-
ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon,
piperazin-1-yl, morpholinometyl, morpholino-metanon, va morpholino.

Ngoai ra, sang ché con d& xuét cac hop chét ¢6 cong thuc la, ¢, d, f, g, 1, j vak,

cac hop chat nay co céac cau tric:
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R4
N—R®
N
( D 1 p2
(R%)m RC 0 'N-R@
2
R Y la;

trong d6 R71a F, Cl, Br, I, ~CN, —CHjs, ~CH>CHs, —CH(CH3), ~CH2CH(CHs ),
_CH,OH, -CH,OCH;, -CH,CH,OH, -C(CH3)OH, -CH(OH)CH(CHs), -
C(CH;3)2CH,0H, ~CH,CH,S0,CH;3, ~CH0P(0)(OH),, —~CH:F, ~CHF3, ~CH,NH,,
CH,NHSO,CHs, ~CH,NHCHs, —CHoN(CHs), —CFs, —CHyCFs, —CH>CHF,, —
CH(CH3)CN, —C(CH3),CN, —~CH,CN, —~CO,H, —~COCH;3, —~CO2CH3, —CO2C(CHs)s, —
COCH(OH)CHs, ~CONH,, —~CONHCH3, —~CONHCH>CH3;, —CONHCH(CHs), —
CON(CHs),, —C(CH3),CONHs, -NH,, —NHCH3;, -N(CHs),, —-NHCOCH;,
N(CH3)COCHS, ~NHS(0),CHs, ~N(CH;3)C(CH;),CONH, -
N(CH;3)CH,CH,S(0),CHs, ~NO,, =0, —~OH, ~OCH;3, ~OCH,CHs, ~OCHCH,OCH,
~OCH>CH,OH, ~OCH,CH,N(CHs),, —OP(O)(OH)s, —S(0):N(CHs), —SCH;, -

S(0),CHs, -S(O)sH. xyclopropyl, xyclopropylamit, oxetanyl, azetidinyl, 1-
metylazetidin-3-yl)oxy. N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl,
benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-yl-metanon, piperazin-1-yl,

morpholinometyl, morpholino-metanon, va morpholino; va

n duoc chontr 0, 1, 2, 3, va 4;

R3 R4
N—R®
N
! \ 1 2
/ = N zicy  RUAR
(RO R 22N >R

-40-
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R4

_ p5

puSe

TN Z'-c
<R6>m/ ; e
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[j;va

HN—<>N—Ra
Ik.

Sang ché d& xudt cac hop chit c6 cong thie I, trong d6 Y! 1a CR® va Y? 1a NR®.

Sang ché dé xudt cac hop chat c6 cong thic I, trong d6 Y' 1a N va Y 1a C(R)..

Sang ché dé xudt cac hop chét ¢ cong thie I, trong d6 Y? 1a -(CHa)-.

Sang ché d& xudt cac hop chit co cong thire I, trong d6 Y? 1a -(CH2CHa)-.

Sang ché dé xuat cac hop chét ¢6 cong thic Ih, trong d6 R°1a H.

Sang ché dé xuat cac hop chét ¢6 cong thuc I, trong do Cy 1a Ce—Cao aryldiyl.
Ce—Coo aryldiyl 1a phenyldiyl, va phenyldiyl dugc thé bang mot hodc nhiéu F.

Céac phuong an vi du cua cac hop chit ¢o cong thire Ih, trong do R' va R* 1a H.

Céc phuong én vi du ctia cac hop chat c6 cong thire Ih, trong do R 1a H, va R*
la —CHs.

Céac phuong an vi du cda cac hop chét ¢6 cong thire Ih, trong d6 R® 1a Ci—
Cefloalkyl.

Cac phuong an vi du cua cac hop chit co cong thire Th, trong d6 m 14 0.

Ciing duoc dé xuat 1a hop chét c6 cong thuc I, trong do R¢ 1a H.
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Ciing duge dé xuét 1a hop chét ¢6 cong thire I, trong d6 R' va R? 1a H.
Ciing duge dé xudt 1a hgp chat ¢6 cong thic 1, trong d6 R? la H. va R" 1a -CHs.
Ciing duoc dé xuat 1a hop chét c6 cong thire I, trong d6 R¥ 1a C1-Cs floalkyl.
Ciing duoc dé xut 1a hop chét c6 cong thue I, trong d6 m bang 0.

Ciing dugc dé xudt 1a cac hop chat tetrahydro-pyrido[3,4-blindol-1-yl ¢6 cOng
thire XI, bao gdm Cong thic Xla, va dugc pham chira chung, c6 thé duoc st dung
trong diéu tri cac bénh, tinh trang bénh va/hodc céc rdi loan dugc diéu bién béng thu

thé estrogen alpha (ERa).

Theo mot s6 phuong an, hop chét theo sang ché ¢o cau tric (XI) sau day:

[ YO

(R*)m

z
—z
©

Cong thure (XI);

trong do:

Z' va 7? doc lap duge chon tir -O-, -(CHa)-, -C(O)-, hodc lién két;

Cy la C¢-Ca aryl, C3-Cr2 carboxyclyl, C2-Cao heteroxyclyl, hoac Ci-Cao
heteroaryl;

X 1a -(CH»)- hoac -(CH2CHz)-;

R! dugc chon tu H, F, Cl, -CN, -CH,OH, -CH(CH;)OH, -C(CH;).0H, -
CH(CF5)OH, —CHyF, -CHF», -CH,CHF», -CF3, -CH3, -C(O)NH2, -C(O)NHCH3, va -
C(O)N(CHs)2;

mdi R? doc 1ap duoc chon tir halogen, -CN, -OR!?, -NRPR'". Ci-Cealkyl, C5-Cs
carboxyclyl, -Ci-Cs alkyl-OH, C;-Cg carboxyclyl-OH,-OC,-Cs alkyl-OH, Ci-Ce
floalkyl, C3-Cs flocarboxyclyl, -C(=0)OR'?, -NHC(=O)R!!, -C(=O)NHR "%, -SO,R"!, -
NHSO»R'!, va -SO,NHR'?;

mdi R* va R’ doc 1ap duge chon tir Ci-Ce alkyl, C3-Cg carboxyclyl, -Ci1-Cs alkyl-
OH, C;-Cg carboxyclyl-OH, C1-Cs floalkyl, C3-Cs flocarboxyclyl, -C(=0)OR'?;
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R? doc lap dugc chon tir Ci-Cs alkyl, C3-Cs carboxyclyl, -Ci-Ce alkyl-OH, C3-Cs
carboxyclyl-OH, C;-Cs floalkyl, C3-Cg flocarboxyclyl, Ca2-Co heteroxyclyl, C¢-Cio aryl,

va C1-Cyo heteroaryl;

R doc 1ap duogc chon tor H, Ci-Cs alkyl, C3-Cg carboxyclyl, -Ci1-Cy alkyl-OH,
C3-Cg  carboxyclyl-OH, C1-Cs floalkyl, Cs3-Cg flocarboxyclyl, -C(=O)OR', -
C(=O)NHR'2, -SO,R!", -NHSO,R ", -SO>NHR"?, C¢-Ciparyl. va C1-Cio heteroaryl;

moi R'Y doc 1ap duge chon tir H, C1-Cq alkyl, va C1-Cq floalkyl;
mdi R'! doc 1ap duoc chon tir C1-Cq alkyl va Ci-Cq floalkyl;
mdi R'2 doc 1ap duge chon tir H, Ci-Cq alkyl, va Cy-Cy floalkyl;
mdi R'? va moi R' doc 1ap duoc chon tir H va Ci-Cyq alkyl; va
mlao0, 1, 2 hoac 3;

mudi duoce dung, solvat hodc tién dugc chét cua no.

Sang ché dé xuat hop chat c6 cong thire (XI) ¢6 céu trac (Xla):

Cong thuc (XIa);

trong d6 R* doc 1ap H hoac F, n bang 0, 1 hodc 2, va R* va R® doc lap H hoac

metyl.

Sang ché dé xuét hop chat theo sang ché 1 hop chét c6 cong thie (XI), trong do
7! 1a lién két. Sang ché dé& xuat hop chat theo sang ché 1a hop chét ¢o cong thic (XI),
trong do Z' 1a -O-. Theo mdt s6 phuong an, hop chét theo sang ché 1a hop chét co cong
thre (XI). trong do Z' 1a -(CHy)-. Séng ché dé xudt hop chét theo sang ché 1a hop chat
cd cong thuc (XI), trong do 7! 1a -C(O)-. Theo mot sO phuong an, hop chét theo sang
ché 1a hop cht co cong thire (XI), trong d6 72 1a lién két. Sang ché dé xuat hop chét
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theo sang ché 1a hop chat ¢o cong thire (XI), trong dé 72 1a -O-. Sang ché dé xuét hop
chat theo sang ché 1a hop chit ¢6 cong thire (XI), trong d6 Z2 1a -(CHa)-. Séang ché dé
xudt hop chit theo sang ché 1a hop chét c6 cong thie (XI), trong do Z2 1a -C(O)-. Sang
ché dé xuét hop chét theo sang ché 1a hop chit co cong thire (XI), trong d6 Cy la Cs-
Caoaryl. Sang ché d& xudt hop chét theo sang ché 1a hop chat co cong thire (XI), trong
d6 Cy la phenyl. Sang ché dé xudt hop chit theo sang ché 1a hop chét ¢6 cong thire
(XI), trong d6 Cy la C3-C12 carboxyclyl. Sang ché dé xuat hop chat theo sang ché la
hop chét ¢o cong thue (XI), trong dé Cy 1a xyclohexyl. Sang ché dé xuét hgp chét theo
sang ché 1a hop chét co cong thuce (XI), trong do Cy 1a C»-Cap heteroxyclyl. Theo mot
s6 phuong an, hop chat theo sang ché la hop chét ¢6 cong thie (XI), trong do Cy la
pyrazinyl. Sang ché dé xudt hop chét theo sdng ché 1a hop chét co cong thic (XI),
trong d6 Cy la piperidinyl. Sang ché dé xuat hop chat theo sang ché 1a hop chét co
cong thirc (XI), trong d6 Cy 1a Ci-Caoheteroaryl. Sang ché dé xuat hop chat theo séng
ché 1a hop chét c6 cong thire (XI), trong d6 Cy 1a thiazolyl. Sang ché dé xuét hop chat
theo séang ché 1a hop chit ¢ cong thic (XI), trong d6 Cy la oxazolyl. Theo mot sb
phuong an, hop chat theo sang ché 1a hop chat co cong thue (XI), trong d6 Cy la
pyridyl. Theo mét sé phuong an, hop chét theo sang ché 1a hop chit c6 cong thire (XI),
trong d6 R' 1a H. Theo mot s6 phuong an, hop chét theo sang ché 1a hop chat c6 cong
thire (XI), trong d6 R' 1a -CHs. Theo mdt s6 phuong én, hop chét theo sang ché 1a hop
chét c6 cong thue (XI), trong d6 X 1a -(CH,)-. Theo mdt sé phuong an, hop chat theo
sang ché 1a hop chét ¢ cong thire (XI), trong d6 X 14 -(CHa)- va R! 1a H. Sang ché dé
xudt hop chét theo sang ché 1a hop chét ¢ cong thire (XI), trong d6 X 1a -(CH2CHa)-.
Sang ché dé xuat hop chat theo séng ché 1a hop chét co cong thire (XI), trong d6 X la -
(CH,CHa)- va R' 1a H. Sang ché dé xuét hop chét theo sang ché 1a hop chét ¢6 cong
thire (XI), trong d6 X la -(CH,CH,)- va R! 1a -CH3.

Sang ché dé xudt hop chét theo sang ché 1a hop chét c6 cong thire (XI), trong d6
7! 1a lién két, Z? 1a -O-, Cy la phenyl, X 1a -(CHa)-, va R' 1a H. Sang ché dé xuat hop
chit theo sang ché 1a hop chét co cong thirc (XI), trong d6 Z' 1a lién két, Z2 1a -O-, Cy
la phenyl, X 1a -(CH.CHa)-, va R' 1a H. Sang ché d& xuét hop chat theo sang ché 1a
hop chit co cong thire (XI), trong d6 Z' 1a lién két, Z? 1a -O-, Cy la phenyl, X la -
(CH,CH>)-, va R' la -CHs.

DANH GIA SINH HOC
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Hiéu luc tuong déi cla cac hop chét co cong thuc I dudi dang céc chét trc ché
hoat tinh ciia mot enzym (hodc hoat tinh sinh hoc khac) co thé tinh toan béng cach xac
dinh néng d6 tai d6 moi hop chét (e ché hoat tinh nay t¢i mdt mie dd dinh trude va
sau do, so sanh céac két qua. Thong thuong, thong sé duoc wu tién xac dinh 1a ndng do
e ché 50% hoat tinh trong thir nghiém hoa sinh, nghfa 13, ndng do Gc ché 50% hodc
gia tri “ICso”. Viée xdc dinh gid tri ICso ¢0 thé duge thuc hién bang cach str dung cac
ky thuat thong thuong da biét trong linh vuc k§ thut. Noi chung, gia tri ICso co thé
duoc xac dinh béng cach do hoat tinh cia mdt enzym nhét dinh khi c6 mat mot chét e
ché nghién ctru vé1 né)ng d6 nim trong mot khoang nhét dinh. Gi4 tri thé hién hoat tinh
cua enzym thu dugc tir thir nghiém sau do s€ duoc dung dé xay dung nén do thi diém
theo néng do cua chat e ché duoc st dung. Néng do cua chat tc ché tai do enzym thé
hién 50% hoat tinh (khi so véi hoat tinh khi khong c6 mat chét e ché bat ky) dugc lay
la gia tri ICso. Twong tu, cdc gid tri ndng do e ché khac ¢ thé duoc xéac dinh thong
qua viéc x4c dinh hoat tinh thich hop. Vi duy, trong mét sb thiét 1ap, co thé mong mudn

thiét 1ap ndng do trc ché 90%, nghia 14 gié tri ICo.

Murc do ting sinh té bao, tinh gay doc té bao va kha nang song sot clia té bao
khi c6 mat cac hop chit co cong thic I co thé 6 thé do duoc bang thir nghiém xac
dinh kha ning sbng sot té bao CellTiter-Glo® (Promega Corp.). Thir nghiém xac dinh
kha ning séng sot té bao CellTiter-Glo® nay la mot phuong phap ddng nhit dé xéac
dinh sb luong té bao song sét trong mdi truong nudi cdy dua trén viéc dinh luong su
cO mat cua ATP, mot dau hiéu cho théy cac t& bao co hoat dong chuyén hoa. Thu
nghiém CellTiter-Glo® nay dugc thiét ké dé st dung véi cac dang dia nhiéu 18, khién
cho no la cong cu ly tudng cho cac thir nghiém sang loc té bao tu dong véi sd lugng té
bao sang loc rat 16n (high-throughput screening - HTS), thir nghi¢m téng sinh té bao
va tht nghiém vé tinh gy doc té bao. Quy trinh tha nghiém dong nhét nay lién quan
dén viéc bd sung mot chét thtr (chit thtr CellTiter-Glo®) truc tiép vao té bao duge nuodi
cdy trong mdi truong b6 sung huyét thanh. Budc ria té bao, loai bd moi trudng nudi
cdy va budc hit nhiéu lan bang pipet 1a khong can thiét. Hé thdng nay sé& phat hién it

nhét 15 té bao/16 trong dang dia 384 10 trong 10 phut sau khi bd sung chat thir va tron.

Tét ca cac hop chat c6 cong thuc I duge ldy lam vi du trong Bang 1 va 2 déu
duoe didu ché va phan tich tinh chit bang LCMS [M+H]"(phd khdi ghép séc ky 16ng)

véi viée phat hién ra ion goc. Tat ca cac hop chat co cong thire [ duge lay lam vi du
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trong Bang 1 va 2 déu duogc thir kha nang lién két véi ERa (thu thé estrogen alpha) va
hoat tinh sinh hoc theo céc thir nghiém, quy trinh va trinh tu néu trong cac vi du 901-
907. Gia tri ER-alpha MCF7 HCS Sinr (%) trong Bang 1 dugc xac dinh bang thi
nghiém phan huy ndng do Era cao bing cach chup huynh quang té bao ung thu vu
trong Vi du 901. Gia tri ER-alpha MCF7 HCS ECso (M) trong Bang 1 va 2 dugc do
bang thir nghiém ting sinh té bao in vitro duge mo ta trong Céc vi du 902 va 903. Thi
nghiém xac dinh trong luong udt cia duong niéu ¢ chudt dong trong Cac vi du 906 va
907 cho phép xac dinh nhanh hoat tinh d6i khang cua hop chat trong md dép tng ER
(tr cung chudt dong chua trudng thanh) trong khi do canh tranh voi phéi tir ty nhién
cia ER 1a estradiol, nghia 1a ché do ddi khang (Ashby, J.; et al (1997) Regulatory
toxicology and pharmacology: RTP, 25 (3):226-31). Cac hop chét ¢6 cong thie I duoc
ldy lam vi du trong Bang 1 va 2 ¢ céc clu trac, tén tuong ung (ChemBioDraw,
Version 12.0.2, CambridgeSoft Corp., Cambridge MA), va hoat tinh sinh hoc nhu sau.
Khi nhiéu hon mét tén duoc dua ra cho mdt hop chét ¢o cong thire [ hodc san phé”im

trung gian thi cau trac hoa hoc sé€ 1a co s¢ dé xac dinh hop chat.
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BANG 1
SH CAu trac Tén ER-alpha ER-
MCEF7 alpha
HCS ECso | MCF7
(LM) HCS Sins
(%0)
101 F (1R,3R)-1-(2,6- 0,000049 | -100
N)Z/ diflo-4-((1-(3-
N\, F
H '/ { flopropyl)azetidin-3-
F=N yl)oxy)phenyl)-2-(2-
O/CNK/\F flo-2-metylpropyl)-
3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol
102 (1IR,3R)-1-(2,6- 0,000014 | -98,9%

diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-2-
(2-flo-2-
metylpropyl)-3-
metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol
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103

1-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyrido[3,4-
blindol-2(9H)-yl)-2-

metylpropan-1-on

0,00011

-91,8%

104

1-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyrido[3,4-

blindol-2(9H)-yl)-2-
flo-2-metylpropan-1-

on

0.000043

-95.4%

105

(1R,3R)-1-(4-(2-(3-
(diflometyl)azetidin-
F 1-yl)etoxy)-2,6-
diflophenyl)-2-(2-
flo-2-metylpropyl)-
3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3.4-b]indol

0.000027

-94%
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106

(1IR,3R)-1-(4-((1-(3-
clopropyl)azetidin-3-
yl)oxy)-2,6-
diflophenyl)-2-(2-
flo-2-metylpropyl)-
3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol

0,000142

-90,4%

107

(1R,3R)-1-(2,6-
diflo-4-((1-
propylazetidin-3-
yl)oxy)phenyl)-2-(2-
flo-2-metylpropyl)-
3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol

0,000024

-97,6%

108

(1R,3R)-1-(2,6-
diflo-4-((S)-2-((R)-
3-
(flometyl)pyrolidin-

O/
>/N\/ F I-

yl)propoxy)phenyl)-
2-(2-flo-2-
metylpropyl)-3-
metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-blindol

0,00011

-79,3%
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109

(1R,3R)-1-(2,6-
diflo-4-(2-((R)-3-
(flometyl)pyrolidin-
1-yl)etoxy)phenyl)-
2-(2-flo-2-
metylpropyl)-3-
metyl-2,3.4,9-
tetrahydro-1H-
pyrido[3,4-bJindol

0,000050

-86,5%

110

111

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(6-
(2-(3-
(flometyl)azetidin-1-
yl)etoxy)pyridin-3-
yl)-3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-bjindol

0,000898

-96,8

112

(1S,3R)-2-(2-flo-2-
metylpropyl)-1-(3-
flo-5-(2-(3-

(flometyl)azetidin-1
yl)etoxy)pyridin-2-
yl)-3-metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-bJindol

0,000092

-93.9
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113 (1R,3R)-2- 0,00618 | -94,8
(xyclobutylmetyl)-1-
(2,6-diflo-4-(2-(3-

(flometyl)azetidin-1-

yl)etoxy)phenyl)-3-
metyl-2,3,4,9-
tetrahydro-1H-

pyrido[3,4-b]indol

114 (1R,3R)-1-(2,6- 0,000715 | -97.8
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-

metyl-2-((3-

metyloxetan-3-
yl)metyl)-2,3,4,9-

tetrahydro-1H-
pyrido[3.4-b]indol

115 Q (1R,3R)-1-(2,6- 0,0231 -95.,5
N/;) diflo-4-(2-(3-

D F (flometyl)azetidin-1-
H F/Q /jAF yl)etoxy)phenyl)-3-

AN metyl-2-(oxetan-3-
ylmetyl)-2,3,4,9-
tetrahydro-1H-
pyrido[3.4-b]Jindol
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116

(1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-2-(oxetan-3-
yl)-2,3,4.9-
tetrahydro-1H-
pyrido[3,4-b]indol

0,0414

-85

117

(1R,3R)-1-(2,6-
diflo-4-(2-
(pyrolidin-1-
yletoxy)phenyl)-2-
(2-flo-2-
metylpropyl)-3-
metyl-2,3.,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol

0,000171

-71,7

118

(1R,3R)-1-(2,6-
diflo-4-(2-(piperidin-
1-yl)etoxy)phenyl)-
2-(2-flo-2-
metylpropyl)-3-
metyl-2,3.,4,9-
tetrahydro-1H-
pyrido[3,4-b]indol

0,000488

-72,2

-53-




27928

119

(1-(2-(3.5-diflo-4-
((IR,3R)-2-(2-flo-2-
metylpropyl)-3-

OH
] /3) metyl-2,3.4,9-
O/\/N

tetrahydro-1H-
pyrido[3,4-b]indol-
1-
ylphenoxy)etyl)azet

idin-3-yl)metanol

0,00198

71,3

120

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(2-
flo-4-(2-(3-

/3/\ F | (flometyl)azetidin-1-
7 yl)etoxy)phenyl)-3-
metyl-2,3,4,9-
tetrahydro-1H-
pyrido[3,4-blindol

0,0000562

-96,3

121

1-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyrido[3.4-
b]indol-2(9H)-

yl)etanon

0,008

91




27928

122

1-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyridol3,4-
blindol-2(9H)-yl)-2-
hydroxy-2-

metylpropan-1-on

0,0014

-97.8

123

(R)-3-((1R,3R)-1-
(2,6-diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyrido[3.,4-
blindol-2(9H)-yl)-2-

metylpropan-1-ol

0,00104

-96,1

124

((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-3,4-dihydro-
1H-pyrido[3,4-
blindol-2(9H)-
yD((15,35)-3-
hydroxyxyclobutyl)

metanon

0,135

-75

-55-




27928

125

1-(1-(2,6-diflo-4-(2-
(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-
3,3-dimetyl-3.4-
dihydro-1H-
pyrido[3,4-b]indol-
2(9H)-yl)-2-

metylpropan-1-on

0,0744

-90

\ /7

(1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-
metyl-2-
(metylsulfonyl)-
2.3,4.9-tetrahydro-
1H-pyrido[3,4-
b]indol

0,000469

-94.,4

-56-




27928
S6 | Cau truc Tén ER-alpha | LCMS
MCF7 | v
HCS ECso .
(M)
127 1-[(1R,3R)-1-[2,6-diflo-4- | 0,000641
\ N\>LOH [2-[3-(flometyl)azetidin-
N B F
H Pt
F

1-yl]etoxy]|phenyl]-3-

502,6

metyl-1,3,4,9-
\ tetrahydropyrido|3,4-
S blindol-2-yl]-2-metyl-

e:rj propan-2-ol

F
128 (1R,3R)-1-[4-[2-[3- 0,000064

I (diflometyl)azetidin-1-
HN =~ N\\$1
Fo AL F

yl]etoxy]-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-

propyl)-3-metyl-1,3,4,9-

tetrahydropyrido[3.4-
blindol

5223

-57-



27928

129

(IR, 3R)-1-[4-[1-(3-
clopropyl)azetidin-3-
yl]oxy-2,6-diflo-phenyl]-
2-(2-flo-2-metyl-propyl)-
3-metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,00017

5222

130

(1R,3R)-1-[2,6-diflo-4-(1-
propylazetidin-3-yl)oxy-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-
b]indol

0,0000504

486,3

131

((1S,3R)-1-(2,6-diflo-4-
(2-(3-(flometyl)azetidin-
1-yletoxy)phenyl)-2-(2-
flo-2-metylpropyl)-
2,3.4.9-tetrahydro-1H-
pyrido[3,4-b]indol-3-

yl)metanol

0,000146

520,3

132

N\~ F
Nz
He

0

(1R,3R)-1-[4-(azetidin-3-
yloxy)-2,6-diflo-phenyl]-
2-(2-flo-2-metyl-propyl)-
3-metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,00031

444

-58-




27928

133

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(2-flo-4-
(2-(3-(flometyl)azetidin-

1-yl)etoxy)phenyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

I

0,0000562

486,3

134

(1R,3R)-2-xyclobutyl-1-
[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
1,3.4,9-
tetrahydropyrido[3,4-
blindol

0,000542

4843

135

(1R,3S)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-
(flometyl)-2-(2-flo-2-
metyl-propyl)-1,3,4,9-
tetrahydropyrido|3,4-
blindol

0,0000973

5223

136

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy]phenyl]-2-[(3-
flooxetan-3-yl)metyl]-3-

metyl-1,3,4.9-
tetrahydropyrido|3.4-
b]indol

0,000114

518,3

-5O-




27928

137 xyclohexyl((1R,3R)-1- 0,028 540.4
Qﬁ'{ (2,6-diflo-4-(2-(3-
N B %

(flometyl)azetidin-1-

Z F
F yl)etoxy)phenyl)-3-metyl-
3.,4-dihydro-1H-

N F
o~ Q\/ pyrido[3,4-b]indol-2(9H)-

yl)metanonv
138 1-[(1R,3R)-1-[2,6-diflo-4- | 0,000491 | 514,3
\ N% [2-[3-(flometyl)azetidin-
N B OF 1-yl]etoxy]phenyl]-3-
F —
\Q metyl-1,3,4.9-
O\/\NQ\/F tetrahydropyrido[3,4-
blindol-2-yl]-2,2-dimetyl-
| propan-l-'on
139 xyclopropyl((1R,3R)-1- 0,00248 498.2
\ N\ﬁ (2,6-diflo-4-(2-(3-
M ; OF (flometyl)azetidin-1-
F\Q yl)etoxy)phenyl)-3-metyl-
Y NQ\/F 3.4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)metanon
140 F (1R,3R)-1-[2,6-diflo-4-[2- | 0,00013 486.,4
\ N} (3-metylazetidin-1-
N = F yl)etoxy|phenyl]-2-(2-flo-
F

2-metyl-propyl)-3-metyl-

O\/\NQ\ 1,3.4.9-

tetrahydropyrido|[3,4-
b]indol

-60-




27928

141 F (IR,3R)-1-(2,6-diflo-4-(2- | 0,000151 | 500,2
QGJL ((R)-3-metylpyrolidin-1-
N = F yl)etoxy)phenyl)-2-(2-flo-
2-metylpropyl)-3-metyl-

W
o\/\N\j“ ' 2,3.4,9-tetrahydro-1H-
pyrido[3.4-b]indol

142 F (1R,3R)-1-[2,6-diflo-4- 0,000090 | 500,3
\ N\% [(2S)-2-pyrolidin-1-
N /

Nz F ylpropoxy]phenyl]-2-(2-
F\Q = flo-2-metyl-propyl)-3-
0 / N\/_j metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol
143 F (IR,3R)-1-[2,6-diflo-4-[3- | 0,000078 | 5184
Q—\/Cg} [3-(flometyl)azetidin-1-
NF z . yl]propoxy|phenyl]-2-(2-
\Q ,\':(\ flo-2-metyl-propyl)-3-
o metyl-1.3,4,9-
tetrahydropyrido|[3,4-
blindol
144 F (1R,3R)-1-[2,6-diflo-4- 0,000144 | 500,1
\ \/N\)Q [(E)-3-[3-
N 2 F (flometyl)azetidin-1-
" yl]prop-1-enyl|phenyl]-2-
— (2-flo-2-metyl-propyl)-3-
NQ\\ metyl-1,3,4,9-
F tetrahydropyrido|3,4-
b]indol

-61-




27928

145 \ \)@F N-(3,5-diflo-4-((1R,3R)- | 0,000096 | 503,3
/ \ N 2-(2-flo-2-metylpropyl)-
h > F

HF ;/\ 3-metyl-2,3,4,9-
\ tetrahydro- 1H-pyrido[3,4-
F _ R
HN \CN \/\/ bJindol-1-yl)phenyl)-1-(3-
flopropyl)azetidin-3-amin
146 F (IR,3R)-2-[(3.3- 0,01 5343

F
ﬁ difloxyclobutyl)metyl]-1-
\ N [2,6-diflo-4-[2-[3-

ﬁF Py (flometyl)azetidin-1-
ylletoxy|phenyl]-3-metyl-
o 1,3,4,9-
\N 3\\ tetrahydropyrido[3,4-
blindol

147 (1R,3R)-1-[2,6-diflo-4-[2- | 0,000698 | 500,3
Q—G\)/\ [3-(flometyl)azetidin-1-
' yl]etoxy]phenyl]-2-(2,2-
dimetylpropyl)-3-metyl-
5 1,3,4,9-
\\\N Q\\ tetrahydropyrido|3,4-

blindol

148 xyclobutyl-[(1R,3R)-1- 0,00147 5123
\ NE [2,6-diflo-4-[2-[3-
N P @)

F (flometyl)azetidin-1-

F\Q yl]etoxy|phenyl]-3-metyl-
Q\/F 1,3,4,9-

tetrahydropyrido[3,4-
blindol-2-yl]metanon

-62-




27928

149 xyclopentyl-[(1R,3R)-1- 0,00216 526.,4
Q‘ﬁg\(o [2,6-diflo-4-[2-[3-
Nz OF (flometyl)azetidin-1-
F yl]etoxy|phenyl]-3-metyl-
1,3,4.9-
o~ N\j\/ F tetrahydropyrido|3,4-
bjindol-2-yl]Jmetanon
150 f F (1R,3R)-1-[2,6-diflo-4-[2- | 0,000483 | 500,2
O \ N} [(3S)-3-metylpyrolidin-1-
mF = F yl]etoxy|phenyl]-2-(2-flo-
< S 2-metyl-propyl)-3-metyl-
\ \/\NQ’ 13.4.9-
tetrahydropyrido|3,4-
blindol
151 F (1R,3R)-1-[2,6-diflo-4- 0,000156 | 500,1
\ N} [(2R)-2-pyrolidin-1-
\H = F ylpropoxy|phenyl]-2-(2-
F\Q flo-2-metyl-propyl)-3-
O\)\NQ metyl-1,3,4,9-
tetrahydropyrido] 3,4-
blindol
152 (1R,3R)-1-[2,6-diflo-4- 0,000362 | 500,3

[(1-propylazetidin-3-
yl)metoxy|phenyl]-2-(2-
flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol

-63-




27928

153 R (IR,3R)-1-[2,6-diflo-4-[2- | 0,000221 | 516.3
Qﬁ\)o [3-(flometyl)azetidin-1-
H = F yl]etoxy|phenyl]-2-[(1-
" /\\ floxyclobutyl)metyl]-3-
o metyl-1,3,4,9-
\\\NQ\\ tetrahydropyrido|3,4-
. blindol
154 E OH (S)-3-((1R,3R)-1-(2,6- 0,0000333 | 520,3
NJ\/ diflo-4-(2-(3-
N z F (flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
Y 3,4-dihydro-1H-
/ pyrido[3.4-blindol-2(9H)-
N ‘ y1)-2-flo-2-metylpropan-
% 1-ol
F
155 //”fl: OH (2R)-3-[(IR,3R)-1-[2,6- | 0,0000799 | 520,3
Nf diflo-4-[2-[3-
N\ 7 (flometyl)azetidin-1-
H

=

yl]etoxy]phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2-flo-2-

metyl-propan-1-ol




27928

156 /><F (1R,3R)-1-[4-[2-[3- 0,000335 | 4683
N (flometyl)azetidin-1-
©jl\l\d’// yl]etoxy]phenyl]-2-(2-flo-
H Q 2-metyl-propyl)-3-metyl-
0 1,3,4,9-
% tetrahydropyrido|3,4-
N blindol
g
157 2-xyclopropyl-1- 0,005 5124
Q_G’ﬁ [(1R,3R)-1-[2,6-diflo-4-
N :; F [2-[3-(flometyl)azetidin-
F\Q 1-yl]etoxy]phenyl]-3-
o\/\NQ\/F metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol-2-yl]etanon
158 2-xyclobutyl-1-[(1R,3R)- 0,01 526.4
Q_Qgﬂ : 1-[2.6-diflo-4-[2-[3-
N ’; FO (flometyl)azetidin-1-
F\Q yl]etoxy|phenyl]-3-metyl-
Y \/\NQ\/F 1.3.4,9-
tetrahydropyridol3,4-
blindol-2-yl]etanon
159 1-[(1R,3R)-1-[2,6-diflo-4- | 0,000147 | 522,3

[2-[3-(flometyl)azetidin-
1-yl]etoxy]phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol-2-yl]-2,2-diflo-

propan-1-on

-65-




27928

160

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)-3-metyl-
azetidin-1-
yl]etoxy|phenyl]-2-(2-flo-
2-metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,000285

5184

161

(1R,3R)-1-[2,6-diflo-4-(1-
metylazetidin-3-yl)oxy-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol

0,0000413

458.3

162

(1R,3R)-1-[4-(1-
etylazetidin-3-yl)oxy-2,6-
diflo-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3.,4-
bJindol

0,0000528

4722

163

(1R,3R)-1-[2,6-diflo-4-(1-
pentylazetidin-3-yl)oxy-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000457

513,9

-66-




27928

164

\)i
\\/N
N > F
H e
F

o~\<:>N\\/}t>

(1R,3R)-1-[4-[1-
(xyclopropylmetyl)azetidi
n-3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|[3.4-
b]indol

0,000216

498.,4

165

A e

(1R,3R)-1-[4-[1-
(xyclopentylmetyl)azetidi
n-3-ylJoxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3.,4,9-
tetrahydropyrido|3.,4-
blindol

0,002

526,5

166

(1R,3R)-1-[2,6-diflo-4-[1-
(2-floetyl)azetidin-3-
yl]Joxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000175

490.4

167

(1R.3R)-1-[2.6-diflo-4-(1-
prop-2-ynylazetidin-3-
yl)oxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4.9-
tetrahydropyrido|3,4-
blindol

0,000083

-67-




27928

168

(1R,3R)-1-[2,6-diflo-4-(1-
isopropylazetidin-3-
ylhoxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,000122

486.,4

169

I=
\\
M

(1R,3R)-1-[2,6-diflo-4-(1-
isobutylazetidin-3-yl)oxy-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3.,4,9-
tetrahydropyrido[3,4-
blindol

0,000409

400,3

170

tert-butyl 3-[3,5-diflo-4-
[(IR,3R)-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol-1-
yl]phenoxy]azetidin-1-

carboxylat

0,001

5443

171

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-etyl-2-
(2-flo-2-metylpropyl)-
2,3.4,9-tetrahydro-1H-
pyrido[3,4-b]indol

0,000471

518,3

-68-




27928

172

\
O A
F

0

QfNQJ

(1R,3S)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-etyl-2-
(2-flo-2-metylpropyl)-
2.3.,4,9-tetrahydro-1H-
pyrido[3.4-b]indol

0,017

5183

173

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
2-[(1-
metylxyclobutyl)metyl]-
1,3,4,9-
tetrahydropyrido[3,4-
b]indol

0,001

5123

174

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
2-(2,2,2-trifloetyl)-
1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,000285

512,2

175

(1S,3R)-1-[2,6-diflo-4-[ 2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
2-(2,2,2-trifloetyl)-
1,3,4,9-
tetrahydropyrido[3.4-
blindol

0,014

512,2

-69-




27928

176

(1R,3R)-1-[4-]1-(3,3-
dimetoxypropyl)azetidin-
3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido[3.4-
blindol

0,000031

546,3

177

(1R,3R)-1-[2-flo-4-[1-(3-
flopropyl)azetidin-3-
yl]Joxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3,4-
b]indol

0,000164

486,3

178

1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy|phenyl]-2-(2-flo-
2-metyl-propyl)-1,3.,4.,9-
tetrahydropyrido|3.,4-
b]indol

0,0005

490,2

179

(1S,3R)-1-[4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
2-metylsulfonyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,013

4722

-70-




27928

180 0 (1R,3R)-1-(4-(2-(3- 0,000222 | 472,2
N~ S (flometyl)azetidin-1-

yl)etoxy)phenyl)-3-metyl-

N z
) Q 2-(metylsulfonyl)-2,3,4,9-

O tetrahydro-1H-pyrido[3,4-
\ bJindol
%
F
181 7 \ oH 1-((1R,3R)-1-(2,6-diflo-4- 0,004 516,2
./ \ N (2-(3-(flometyl)azetidin-
N ’; G 1-yl)etoxy)pheny!l)-3-
FQ metyl-3,4-dihydro-1H-
Y NQ\/F pyrido[3,4-bJindol-2(9H)-

yl)-3-hydroxy-2-

metylpropan-1-on

182 NH azetidin-3-yl-[(IR,3R)-1- >0,1 5133
\ N\el [2,6-diflo-4-[2-[3-
Nz S

F (flometyl)azetidin-1-

F\Q yl]etoxy|phenyl]-3-metyl-
N Q\/F 1,3,4,9-

tetrahydropyrido[3.,4-
blindol-2-yl|metanon

183 R ((IR,3R)-1-(2,6-diflo-4- 0,004 516,3

(2-(3-(flometyl)azetidin-
Q \ N o 1-yl)etoxy)phenyl)-3-

F metyl-3,4-dihydro-1H-

F
Q pyrido[3,4-blindol-2(9H)-
\/\NQ\/F y1)(2-

floxyclopropyl)metanon

-71-




27928

184

;
O~
F\ﬂ<i:;§

O\/\

\\\\

(1R,3R)-1-[2,6-diflo-4-
[(2S)-2-[(3R)-3-
metylpyrolidin-1-
yl]propoxy|phenyl|-2-(2-
NQ“\\\ flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-

blindol

0,000494

514,4

185

[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy|phenyl]-3-
metyl-1,3.4,9-
tetrahydropyrido|3.4-
blindol-2-yl]|-phenyl-

metanon

0,014

5342

186

(1R,3R)-2-
(xyclopropylmetyl)-1-
[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-

1,3,4,9-
tetrahydropyridol[3,4-
blindol

yl]etoxy]phenyl]-3-metyl-

0,002

4844

187

(1R,3R)-1-[4-[1-(2-
xyclopropyletyl)azetidin-
3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4.,9-
tetrahydropyrido[3,4-
b]indol

0,001

5124

-72-




27928

188 \)QF (1R,3R)-1-[4-(1- 0,000128 | 4843
\ N alylazetidin-3-yl)oxy-2,6-
. F

N i Z diflo-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
O\CN I~ 1,3.4,9-
tetrahydropyrido|3.,4-
blindol

189 \)QF (1R,3R)-1-[4-[1- 0,001 5123
\ N (xyclobutylmetyl)azetidin
. F

” 2 -3-yl]oxy-2,6-diflo-
F
‘Q phenyl]-2-(2-flo-2-metyl-
\)j propyl)-3-metyl-1,3,4,9-

tetrahydropyrido[3,4-
b]indol

190 \(\}i (1R.3R)-1-[2,6-diflo-4-(1- 0,002 5143
%N isopentylazetidin-3-
N . P yl)oxy-phenyl]-2-(2-flo-2-
\Q metyl-propyl)-3-metyl-
-~

1,3,4,9-

tetrahydropyrido[3,4-
bJindol

191 \)@F (IR,3R)-1-(2,6-diflo-4- | 0,000267 | 5143
N ((1-(2-
- F

N - Z metylbutyl)azetidin-3-
yl)oxy)phenyl)-2-(2-flo-2-
\>'\/ metylpropyl)-3-metyl-

2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indol

-73-




27928

192

(1R,3R)-1-(2,6-diflo-4-
((1-(pentan-2-yl)azetidin-
3-yl)oxy)phenyl)-2-(2-flo-

2-metylpropyl)-3-metyl-

2,3,4,9-tetrahydro-1H-
pyrido[3.4-b]indol

0,001

5143

193

(1R,3R)-1-[4-(1-
xyclobutylazetidin-3-
yloxy-2,6-diflo-phenyl]-
2-(2-flo-2-metyl-propyl)-
3-metyl-1,3,4.9-
tetrahydropyridol3,4-
blindol

0,000484

498.3

194

(1R,3R)-1-[2,6-diflo-4-[1-
(oxetan-3-yl)azetidin-3-
ylJoxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1.3,4.9-
tetrahydropyrido[3.4-
blindol

0,000077

500,2

195

(1R,3R)-1-[4-(1-
xyclopropylazetidin-3-
yl)oxy-2,6-diflo-phenyl]-
2-(2-flo-2-metyl-propyl)-
3-metyl-1,3,4,9-
tetrahydropyridol3.4-
blindol

0,000165

484,3

-74-




27928

196

(1R,3R)-1-[2,6-diflo-4-[1-
(3-flopropyl)azetidin-3-
yl]sulfanyl-phenyl]-2-(2-
flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000271

520,3

197

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-2-
isobutyl-3-metyl-1,3,4,9-
tetrahydropyrido[3.4-
blindol

0,001

486,2

198

= (1R,3R)-1-(2,6-diflo-4-(2-
\ N\/\Q (3-(flometyl)azetidin-1-
B F

yl)etoxy)phenyl)-3-metyl-
2-((R)-2-phenylpropyl)-

O\/\NQ\\ 2,3,4.9-tetrahydro-1H-

F pyrido[3,4-b]indol

0,002

548,1

199

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
2-((S)-2-phenylpropyl)-

= F
F\Q
NQ\\ 2.3.4,9-tetrahydro- 1H-

F pyrido([3,4-bJindol

0,00232

548.3

-75-




27928

200 (1R,3R)-1-[2.6-diflo-4-(1- | 0.000408 | 4683
\ N\)\ propylazetidin-3-yl)oxy-
H z F phenyl]-2-isobutyl-3-
F
\Q metyl-1,3,4,9-
tetrahydropyrido|3,4-
O\CN ydropyrido[
L blindol
201 \% (1R,3R)-2-(2-flo-2-metyl- | 0,000315
VNN propyl)-1-[4-[1-(3-
H z flopropyl)azetidin-3-
Q ylJoxyphenyl]-3-metyl-
o) 1,3,4,9-
N ‘ tetrahydropyrido[3,4-
. blindol
202 o o (1R,3R)-1-[2,6-diflo-4-[1- 0,0001 508,2
Q N/\\ 14 (3-flopropyl)azetidin-3-
F
N 2 yl]oxy-phenyl]-3-metyl-2-
Hr metylsulfonyl-1,3,4,9-
\\j\ tetrahydropyrido[3,4-
Nj\ blindol
F
203 F [1-[2,6-diflo-4-[2-[3- 0,004 530,4

(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol-2-yl]-(3-

floxyclobutyl)metanon

-76-




27928

204

(1R,3R)-1-[4-[(2S)-2-[3-
(diflometyl)azetidin-1-
yl]propoxy|-2,6-diflo-

phenyl]-2-(2-flo-2-metyl-

propyl)-3-metyl-1,3.4.9-
tetrahydropyrido(3.4-
blindol

0,000371

5364

205

(1R,3R)-1-[2,6-diflo-4-[2-
[3-flo-3-
(flometyl)azetidin-1-
ylJetoxyJphenyl]-2-(2-flo-
2-metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
b]indol

0,000375

522,1

206

4-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy|phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-
bl]indol-2-yl]-4-oxo0-

butannitril

0,031

511,3

207

(1R,3R)-2-
(xyclohexylmetyl)-1-[2,6-
diflo-4-[2-[3-
(flometyl)azetidin-1-
yl|etoxy|phenyl]-3-metyl-
1,3,4.9-
tetrahydropyrido|3,4-
bJindol

0,013

526.4

-77-
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208

:

O
Nz F
He

(1R,3R)-1-[2,6-diflo-4-[1-
[2-(oxetan-3-
yl)etyl]azetidin-3-yl]oxy-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000066

528,3

209

(1R,3R)-1-[4-[1-
(xyclohexylmetyl)azetidin
-3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3.,4-
blindol

0,008

540,3

210

(1R,3R)-1-[2-clo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-2-(2-flo-
2-metyl-propyl)-3-metyl-
1,3.4,9-
tetrahydropyrido|3.4-
b]indol

0,0001

503,2

211

(1R,3R)-1-[2-clo-4-[1-(3-
flopropyl)azetidin-3-
yl]Joxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4.9-
tetrahydropyrido|3.4-
blindol

0,0002

503,2

-78-
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212 OH 1-((1R,3R)-1-(2,6-diflo-4- 0,001 538,2
/ \ N’<—_< (2-(3-(flometyl)azetidin-
= / 0
,’j :2 E 1-yl)etoxy)phenyl)-3-
F\Q metyl-3,4-dihydro-1H-
F | pyrido[3,4-bJindol-2(9H)-
O\/\NQ\/ py [ ] (9H)
yl)-3-hydroxybutan-1-on
213 0 [(IR,3R)-1-[2,6-diflo-4- 0,004 514,2
\ N\\J:‘ [2-[3-(flometyl)azetidin-
Nz % -yl]etoxy|phenyl]-3-
F\Q metyl-1,3,4,9-
O\/\NQ\/F tetrahydropyrido|3,4-
bJindol-2-yl]-(oxetan-3-
yl)metanon
214 S [(IR,3R)-1-[2,6-diflo-4- 0,004 530,2
\ N\e‘:‘ [2-[3-(flometyl)azetidin-
N 3, ¢ 1-yl]etoxy]|phenyl]-3-
\Q metyl-1,3,4,9-
o\/\NQ\/F tetrahydropyrido[3,4-
blindol-2-yl]-(thietan-3-
yl)metanon
215 (R)-1-((1R,3R)-1-(2,6- 0,000335 | 518.3

diflo-4-(2-(3-
(flometyl)azetidin-1-

yl)etoxy)phenyl)-3-metyl-

o\/\NQ\/F 1,3,4,9-tetrahydro-2H-

pyrido[3,4-bJindol-2-yl)-
3-flo-2-metylpropan-1-on

-79-




27928

216 (1R,3R)-2- 0,001 5124
// )\/Nﬁ (xyclopentylmetyl)-1-
A [2,6-diflo-4-[2-[3-
F\Q (flometyl)azetidin-1-
Y yl]etoxy]phenyl]-3-metyl-
\\\NQ\/F 1,3,4,9-
tetrahydropyrido(3.,4-
bJindol
217 (1R,3R)-1-[4-[1-[(4.4- 0,002 576,3
Q—Qg}F difloxyclohexyl)metyl]aze
NF\CQF F tidin-3-yl]oxy-2,6-diflo-
\Q phenyl]-2-(2-flo-2-metyl-
O\CN propyl)-3-metyl-1,3.4,9-
tetrahydropyrido|3.,4-
blindol
218 z (S)-1-((1R,3R)-1-(2,6- 0,000402 | 518,3
{ Z { ‘Nj(\/ diflo-4-(2-(3-
tll ;; OF (flometyl)azetidin-1-
F\Q yl)etoxy)phenyl)-3-metyl-
o\/\NQ\/F 1,3,4,9-tetrahydro-2H-
pyrido[3,4-blindol-2-yl)-
3-flo-2-metylpropan-1-on
219 ((IR,3R)-1-(2,6-ditlo-4- 0,035 514,2

(2-(3-(flometyl)azetidin-
1-yl)etoxy)phenyl)-3-
metyl-1,3,4,9-tetrahydro-

FQ
NQ\/F 2H-pyrido[3,4-b]indol-2-

yl)(oxetan-2-yl)metanon

-80-




27928

220

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido|3,4-bjindol

0,007

430,2

221

2-flo-1-[(1R,3R)-1-[4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
13409
tetrahydropyrido|3,4-
blindol-2-yl]-2-metyl-

propan-1-on

0,18

4823

[N
o
o

1-[(1R,3R)-1-[2,6-diflo-4-
[1-(3-flopropyl)azetidin-
3-ylJoxy-phenyl]-3-metyl-
1,3,4.,9-
tetrahydropyrido|3,4-
bJindol-2-yl]-2-flo-2-

metyl-propan-1-on

0,0004

518,2

223

1-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy|phenyl]-3-
metyl-1,3,4,9-

NO\/F tetrahydropyrido|3,4-

blindol-2-yl]-2-

(dimetylamino)etanon

0,038

515,2

-81-




27928

224

(1R,3R)-1-[2,6-diflo-4-[1-
[(1-
floxyclopropyl)metyl]azet
idin-3-yl]Joxy-phenyl]-2-
(2-flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido|3.,4-
blindol

0,000316

516,2

225

[(1R,3R)-1-[2,6-diflo-4-
[1-(3-flopropyl)azetidin-
3-ylJoxy-phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol-2-yl]-(1-

floxyclobutyl)metanon

0,001

530,1

226

[(1R,3R)-1-[2,6-diflo-4-
[1-(3-flopropyl)azetidin-
3-yl]oxy-phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3,4-
blindol-2-yl]-(1-
metylxyclopropyl)metano

n

0,002

512,1

-82-




27928

227

(1IR,3R)-1-[2,6-diflo-4-[1-
(3-flopropyl) azetidin-3-
yl]oxy-phenyl]-2-[[1-
(flometyl)xyclopropyl]me
tyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3.4-
bJindol

0,00017

516,1

228

[1-[[(1R,3R)-1-[2,6-diflo-
4-[1-(3-
flopropyl)azetidin-3-
yl]Joxy-phenyl]-3-metyl-
1,3.4,9-
tetrahydropyrido|3,4-
blindol-2-
yllmetyl]xyclopropyl]met

anol

0,001

514,2

229

2-flo-1-[(1S,3R)-1-[2-flo-
4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
1,3,4.9-
tetrahydropyrido[3.4-
blindol-2-yl]-2-metyl-

propan-1-on

0,025

500,2

-83-




27928

230

2-flo-1-|(1R,3R)-1-[2-flo-
4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2-metyl-

propan-1-on

0,000068

500,2

231

(1S,3R)-1-[2-flo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
2-metylsulfonyl-1,3.,4,9-
tetrahydropyrido|3.4-
b]indol

0,024

490,2

232

(1R,3R)-1-[2-flo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
2-metylsulfonyl-1,3.4,9-
tetrahydropyrido|3.4-
blindol

0,000192

490,2




27928

233

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-bJindol-2-yl)-
2-flo-2-metylpropan-1-ol

0,000133

520,3

234

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-yl)-
2-flo-2-metylpropan-1-ol

0,00018

520,3

235

2-flo-1-[(1S,3R)-1-[4-[2-
[3-(flometyl) azetidin-1-
yl]etoxy|phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2-metyl-

propan-1-on

0,024

4823

236

(IR)-1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-2-(2-flo-
2-metyl-propyl)-1,3.4.9-
tetrahydropyrido[3.4-
blindol

0,000182

490,2

-85-




27928

(1S)-1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]|phenyl]-2-(2-flo-
2-metyl-propyl)-1,3.,4,9-
tetrahydropyrido[3.,4-
bjindol

0,046

490,2

238

[(IR,3R)-1-[2,6-diflo-4-
[1-(3-flopropyl)azetidin-
3-ylJoxy-phenyl]-3-metyl-
1,3,4,9-

F tetrahydropyrido[3,4-
O\CN\/\/ ydropyrido[

blindol-2-yl]-(1-

floxyclopropyl)metanon

0,000244

516,1

239

(1R,3R)-6-clo-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-2-(2-flo-2-
F metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indol

0,00156

538,1

240

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-7-flo-2-

/ N<>_/ (2-flo-2-metylpropyl)-3-

metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,000261

5222

-86-




27928

241 | F /\(\)/\F (IR,3R)-1-(2,6-diflo-4-(2- | 0,000381 | 522,3
mN ' (3-(flometyl)azetidin-1-
HF = F yl)etoxy)phenyl)-6-lo-2-
Q (2-flo-2-metylpropyl)-3-
O\\\ metyl-2,3,4,9-tetrahydro-
NQ\/F 1H-pyrido[3,4-blindol
242 _>£ (1R,3R)-1-(2,6-diflo-4- 0,00542 522,3
F N ,N - ((1-(3-flopropyl)azetidin-
N F@ 3-yl)oxy)phenyl)-6-lo-2-
o—<>N (2-flo-2-metylpropyl)-3-
_'\—\ metyl-2,3,4,9-tetrahydro-
} 1H-pyrido[3,4-b]indol
243 | (1-(((1R,3R)-1-(2,6-diflo- 0,002 514,2
Q_QXOH (23
HF@F (flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
0 1,3.,4,9-tetrahydro-2H-
\\\NQ\/F pyrido[3,4-blindol-2-
yl)metyl)xyclopropyl)met
anol
244 (1S.,3S)-6-clo-1-(2,6- 0,063 538,1

diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-2-(2-flo-2-
metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-bJindol

-87-




27928

(1S,35)-1-(2.6-diflo-4-(2-
(3-(flometyl) azetidin-1-
yl)etoxy)phenyl)-6-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,035

522.3

246

4

(1R,3R)-1-[2,6-diflo-4-[1-
(3-flopropy!) azetidin-3-
yl]Joxy-phenyl]-3-metyl-2-
[(3-metyloxetan-3-
yDmetyl]-1,3.4,9-
tetrahydropyrido|3,4-
blindol

0,000358

536,1

247

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl) azetidin-1-
yl)etoxy)phenyl)-5-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,00434

5222

248

(IR,3R)-1-(2.6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-7-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-

1H-pyrido[3,4-b]indol

0,000518

5222

-88-




27928

249

(1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-5-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3.4,9-tetrahydro-
| H-pyrido[3,4-bJindol

0,000511

522,2

250

(1R,3R)-2-(2-flo-2-metyl-
propyl)-1-[4-[2-[(3R)-3-
(flometyl)pyrolidin-1-
yl]etoxy|phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000275

4822

251

(1S,3S)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-5-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3.,4-b]indol

0,021

522,2

252

(1S,35)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-7-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-

1H-pyrido[3.4-b]indol

0,05

5223

-890-




27928

253

(1S,3S5)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-5-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-

1H-pyrido[3,4-bJindol

0,035

522,2

254

2-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy|phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3.4-
bJindol-2-yl]-N,N-

dimetyl-axetamit

0,04

515,2

255

3-((1R,3R)-1-(2,6-diflo-4-
(2-(3-(flometyl)azetidin-
1-yl)etoxy)phenyl)-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
y1)-2-flo-2-metylpropan-
1-ol

0,000010

520,2

256

(1R,3R)-2-(2-flo-2-metyl-
propyl)-1-[4-[1-(3-
flopropyl)azetidin-3-
yl]Joxy-2-metyl-phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,00169

-90-




27928

(1R)-1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy|phenyl]-2-(2-flo-
2-metyl-propyl)-3.3-
dimetyl-4,9-dihydro-1H-
pyrido[3,4-b]indol

0,00109

5183

258

(S)-1-(2,6-diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-2-(2-flo-
2-metylpropyl)-3.3-
dimetyl-2,3,4,9-
tetrahydro-1H-pyrido[3.4-
blindol

0,031

5183

259

(1R,3R)-1-[4-[1-[(3,3-
difloxyclobutyl)metyljaze
tidin-3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3.4-
b]indol

0,000444

538,3

260

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-8-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,000881

5223

-01-




27928

261

(1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-8-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-

1H-pyrido[3,4-b]indol

0,00028

5223

262

(1S,3S)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-8-flo-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,026

5223

263

(S)-1-((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-bJindol-2-
yl)propan-2-ol

0,000359

488.3

264

OH

(R)-1-((1R,3R)-1-(2.6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-bJindol-2-
yl)propan-2-ol

0,000969

488.3

-02-
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(1R,3R)-1-[4-[2-[3-

(clometyl)azetidin-1-

—: yl]etoxy]-2,6-diflo-
E
F phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
0 tetrahydropyrido|3,4-
’PN b]indol

Cl

266 )Z (1R,3R)-1-[3-clo-4-[1-(3- 0,01 503,2
\ N flopropyl)azetidin-3-
H z yl]Joxy-phenyl]-2-(2-flo-2-
Q\Cl metyl-propyl)-3-metyl-
1,3,49-
O
\\\\ tetrahydropyrido|3.4-
F blindol
267 /\)i (1R,3R)-1-[3-flo-4-[1-(3- | 0,000744 | 486.3
fl l)azetidin-3-
Q_Q/\ N opropyl)azetidin
N P
H -
O

metyl-propyl)-3-metyl-
(0] \CN 1 33 7439'
\\\\ tetrahydropyrido[3,4-
blindol
F

ylJoxy-phenyl]-2-(2-flo-2-

-03-
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268

HO OH
O
N = F
S
F\Q

O

§

(2R)-3-[(1R,3R)-1-[2,6-
diflo-4-[2-[3-

(flometyl)azetidin-1-

yl]etoxy|phenyl]-3-metyl-

1,3,4,9-

tetrahydropyrido|3,4-

blindol-2-yl]propan-1,2-

diol

0,008

504,2

269

(1R,3R)-1-[2,6-diflo-4-[1-
[[(1S,2R)-2-
floxyclopropyl]metyl]azet
idin-3-ylJoxy-phenyl]-2-
(2-flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido|3.,4-
b]indol

0,001

516,3

270

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-2-((S)-3-
flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,000459

5043

271

(S)-3-((1R,3R)-1-(2.6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4.9-tetrahydro-2H-
pyrido[3.,4-b]indol-2-yl)-
2-metylpropan-1,2-diol

0,005

5183

-94-
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272 )/\/F (1R,3R)-1-[2,6-diflo-4-[1- | 0,000685 | 518,3
\ N (3-flopropyl)azetidin-3-
ﬁF = F yl]loxy-phenyl]-2-(3-flo-
\Q 2,2-dimetyl-propyl)-3-
metyl-1,3,4,9-
O y
\\\\ tetrahydropyridol3,4-
F b]indol
273 /’/,,F oH (R)-2-flo-3-((1R,3R)-1- 0,00028 502,2
{ N\/\/ (2-flo-4-(2-(3-
HF E (flometyl)azetidin-1-
\Q yl)etoxy)phenyl)-3-metyl-
o) \\\ 1,3,4,9-tetrahydro-2H-
NQ\/F pyrido[3,4-b]indol-2-yl)-
2-metylpropan-1-ol
274 F oH (S)-2-flo-3-((1R,3R)-1-(2- | 0,000253 | 524,1
{ N\>\/ flo-4-(2-(3-
H £ (flometyl)azetidin-1-
F
\Q yl)etoxy)phenyl)-3-metyl-
O\\\ 1,3,4,9-tetrahydro-2H-
NQ\/F pyrido[3.,4-b]indol-2-yl)-
2-metylpropan-1-ol
275 (R)-2-flo-3-((1R,3R)-1- 0,000166 | 4842

(4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido|[3,4-b]indol-2-yl)-
2-metylpropan-1-ol

-05-
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(S)-2-flo-3-((1R,3R)-1-(4-
(2-(3-(flometyl)azetidin-
1-yl)etoxy)phenyl)-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3.4-b]indol-2-
yl)-2-metylpropan-1-ol

0,000309

4842

277

(1R,3R)-1-[2,6-diflo-4-[1-
(3-flopropyl)azetidin-3-
yl]oxy-phenyl]-3-metyl-2-
(2,2.2-trifloetyl)-1,3.,4.,9-
tetrahydropyrido|3,4-
b]indol

0,000090

512,2

278

(2R)-3-[(1R,3R)-1-[2,6-
diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2-metyl-
propan-1,2-diol

0,00031

518,3

279

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(3-flo-4-
(2-(3-(flometyl)azetidin-

1-yl)etoxy)phenyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,00016

486,3

-06-
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280 (1S,3R)-2-(2-flo-2- 0,006 486,3
metylpropyl)-1-(3-flo-4-
(2-(3-(flometyl)azetidin-
O’\/Nb/\ 1-yl)etoxy)phenyl)-3-
F metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol
281 4()2 (IR,3R)-1-(2,3-diflo-4-(2- | 0,000183 | 504,3
CE\QJ'N i (3-(flomety!)azetidin-1-
N 7 . yl)etoxy)phenyl)-2-(2-flo-
Q;‘\,.N b/\ 2-metylpropyl)-3-metyl-
F 2,3,4,9-tetrahydro-1H-
pyrido[3.4-bJindol
282 (IR.3R)-1-(2,6-diflo-4- 0,001 5163
Q"\/C{% " ((1-(((18.,28)-2-
HF\@F floxyclopropyl)metyl)azet
idin-3-yl)oxy)phenyl)-2-

O\CN\\@D'”F (2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido|[3,4-b]indol

283 o) 1-[(1R,3R)-1-[2,6-diflo-4- 0,001 486,3
\ N\)\\ [1-(3-flopropyl)azetidin-
HF =~ 3-yl]oxy-phenyl]-3-metyl-
1,3,4,9-
O\CN N nd " tetrahydropyrido|[3,4-

bJindol-2-yl|propan-2-on

-97-
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284

3-[(1R,3R)-1-[2,6-diflo-4-
[1-(3-flopropyl)azetidin-
3-ylJoxy-phenyl]-3-metyl-
1,3.4.,9-
tetrahydropyrido[3.4-
bJindol-2-yl]-2,2-dimetyl-

propan-1-ol

0,000382

5163

285

(1R,3R)-1-[2,6-diflo-4-[1-
(3-flopropyl)azetidin-3-
yl]oxy-phenyl]-2-
etylsulfonyl-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
bJindol

0,002

522,1

286

3-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy]phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2,2-diflo-

propan-1-ol

0,0000978

524,1

287

3-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etoxy |phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2,2-dimetyl-

propan-1-ol

0,001

516,3

-08-
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288 / F OH (R)-3-((1R,3R)-1-(2,6- | 0,0000528 | 519,3
11}
N diflo-4-((1-(3-
N % F flopropyl)azetidin-3-
N F

(L) | e
F yl)amino)phenyl)-3
HN——CN’/J

metyl-1,3,4,9-tetrahydro-

2H-pyrido[3,4-b]indol-2-

y1)-2-flo-2-metylpropan-
1-ol

289 F O (8)-3-((IR,3R)-1-(2,6- | 0,000199 | 519.3

Nf diflo-4-((1-(3-
N 7 i flopropyl)azetidin-3-
F
H < /?
F yl)amino)phenyl)-3-
\ "‘CNJJ

metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-

yl)-2-flo-2-metylpropan-
1-ol

290 FOH (R)-2-flo-3-((1R,3R)-1- 0,000497 | 501,3
N (2-flo-4-((1-(3-
N @ . flopropyl)azetidin-3-
F yl)amino)phenyl)-3-
’CNIJ metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
yl)-2-metylpropan-1-ol

291 o OH (S)-2-flo-3-((IR 3R)-1-(2- | 0,00013 | 5013
Nf flo-4-((1-(3-

N 2 i flopropyl)azetidin-3-
H FQ f yl)amino)phenyl)-3-
'CN metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
yl)-2-metylpropan-1-ol

-90-
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292 ///,F OH (R)-2-flo-3-((1R,3R)-1- 0,002 4833
N (4-((1-(3-

’\? 2 - flopropyl)azetidin-3-

H Q ‘/’J yl)amino)phenyl)-3-

HN’CN metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
y1)-2-metylpropan-1-ol

293 EOH (S)-2-flo-3-((1R,3R)-1-(4- |  0,00015 483,3
Nf ((1-(3-flopropyl)azetidin-

N\ 2 - 3-yl)amino)phenyl)-3-

" Q ‘/J metyl-1,3,4,9-tetrahydro-

=N 2H-pyrido[3.4-blindol-2-
y1)-2-metylpropan-1-ol

294 \,\>FL/OH 3-((1R,3R)-1-(2,6-diflo-4- 520,3

\ N ((1-(3-flopropyl)azetidin-

N = F 3-yl)oxy)phenyl)-3-metyl-

F\Q 1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-yl)-
2-flo-2-metylpropan-1-ol

295 1-((1S,3R)-1-(2,6-diflo-4- 0,021 486,2

((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-
yl)propan-2-on

-100-
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296 5{ 3,5-diflo-N-(2-(3- 0,0002 511,2
NN F (flometyl)azetidin-1-
A
?‘nF — yhetyl)-4-((1R,3R)-3-
\_y/ metyl-2-(2,2,2-trifloetyl)-
HN 2,3,4,9-tetrahydro-1H-
KNQ\/F y
pyrido[3,4-b]indol-1-
yl)anilin
297 z 5 (S)-3-((1R,3R)-1-(2,6- 0,018 543,3
Q’\ N\/\i diflo-4-(2-(3-
N 2 F - 4 -
HF 7 (flometyl)azetidin-1-
= yl)etoxy)phenyl)-3-metyl-

1,3,4,9-tetrahydro-2H-
pyrido[3,4-blindol-2-yl)-
N,N,2-trimetylpropanamit

298 \)\(o (R)-3-((1R,3R)-1-(2,6- 0,005 5433
< 1 \S :N diflo-4-(2-(3-

H = 7 (flometyl)azetidin-1-

FQ yl)etoxy)phenyl)-3-metyl-

o—""N X F | 1349 tetrahydro-2H-

pyrido[3,4-b]indol-2-yl)-

N,N,2-trimetylpropanamit

299 5 Axit (S)-3-((1R,3R)-1- 0,003 516.,2
Q—ﬁ\/\( (2,6-diflo-4-(2-(3-
HF > (flometyl)azetidin-1-
\Q yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-blindol-2-yl)-

2-metylpropanoic

-101-
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300 J\(O Axit (R)-3-((1R,3R)-1- 0,001 516,2
N 2,6-diflo-4-(2-(3-
<]N\§_’:FOH ( 0-4-(2~(
H ; (flometyl)azetidin-1-
F
Q yl)etoxy)phenyl)-3-metyl-
O\/\ NQ\/F 1,3.4,9-tetrahydro-2H-
pyrido|3,4-blindol-2-yl)-
2-metylpropanoic
301 F (1R,3S)-1-(2,6-diflo-4- | 0,0000881 | 522,2
‘>4F ((1-(3-flopropyl)azetidin-
N
N F 3-yl)oxy)phenyl)-2-(2-flo-
N F_Q 2-metylpropyl)-3-
O—<>N (flometyl)-2,3,4,9-
_\_\F tetrahydro-1H-pyrido[3.4-
blindol
302 T oon 3-((IR,3R)-1-(2,6-diflo-4- | 0,00012 524,1
\ N\y\/ ((1-(3-flopropyl)azetidin-
NF = 3-yl)oxy)phenyl)-3-metyl-
3.4-dihydro-1H-
F
O\CN\/\/ pyrido[3.4-b]indol-2(9H)-
y1)-2,2-diflopropan-1-ol
303 (1R,3R)-2-(2,2-difloetyl)- | 0,0000482 | 494,2

1-[2,6-diflo-4-[1-(3-
flopropyl)azetidin-3-
ylloxy-phenyl]-3-metyl-
1,3,4.9-
tetrahydropyrido|3.4-
blindol

-102-
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304

RF
O f
NT L F
H
F

HN\CN\/\/F

N-(3,5-diflo-4-((1R,3R)-
3-metyl-2-(2,2,2-
trifloetyl)-2,3,4,9-

tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-

flopropyl)azetidin-3-amin

0,000224

511,2

305

(1R,3R)-2-(2,2-difloetyl)-
1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
ylJetoxy]phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol

0,000216

4942

306

(1S,3R)-2-(2,2-difloetyl)-
1-[2,6-diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
b]indol

0,003

4942

307

(1R,3R)-1-[4-[1-(3,3-
difloxyclobutyl)azetidin-
3-yl]oxy-2,6-diflo-
phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3.4-
b]indol

0,000193

534,1

-103-
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308

(1R,3R)-1-[2,6-ditlo-4-[1-
[(E)-3-floalyl]azetidin-3-
yl]oxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido[3.4-
bJindol

0,000127

502,3

309

(1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-3-metyl-
2-(2-
(metylsulfonyl)propyl)-
2,3,4,9-tetrahydro-1H-
pyrid0[3,4;b]ind01

0,006

550.3

310

1-(3-flopropyl)-N-[4-
[(1R,3R)-3-metyl-2-
metylsulfonyl-1,3.4,9-
tetrahydropyrido|3,4-
blindol-1-
yl]phenyl]azetidin-3-amin

0,000708

471,2

311

N-[3,5-diflo-4-[(1R,3R)-
3-metyl-2-metylsulfonyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-1-yl]phenyl]-1-(3-

flopropyl)azetidin-3-amin

0,000248

507,2

-104-
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312 ) (IR,3R)-1-[4-[2-[3- 0,002 | 484.1
\ N‘Ié'\/ (flometyl)azetidin-1-
1

yl]etoxy]phenyl]-3-metyl-

Q 2-vinylsulfonyl-1,3,4,9-

o~"" NQ\/F tetrahydropyrido[3,4-
blindol

313 (1R,3R)-1-[4-[2-[3- 0,001 487.4
(flometyl)azetidin-1-
yl]etoxy]phenyl]-N,3-
dimetyl-1,3,4.,9-
tetrahydropyrido[3,4-

blindol-2-sulfonamit

314 1-(3-flopropyl)-N-[4- 0,009 471,3
[(1S,3R)-3-metyl-2-
metylsulfonyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol-1-

yl]phenyl]azetidin-3-amin

315 N-[3,5-diflo-4-[(1S,3R)- 0,002 507,1
3-metyl-2-metylsulfonyl-
1,3,4,9-
tetrahydropyrido[3,4-
bJindol-1-yl]phenyl]-1-(3-

flopropyl)azetidin-3-amin

-105-
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316

3-[(1R,3R)-1-[2,6-ditlo-4-
[1-(3-flopropyl)azetidin-
3-yl]oxy-phenyl]-3-metyl-
1,3,4,9-
tetrahydropyrido|3,4-
blindol-2-yl]-2,2-dimetyl-

propannitril

0,0000724

511,2

317

(1R,3R)-1-[4-[1-(3,3-
difloalyl)azetidin-3-
yl]oxy-2,6-diflo-phenyl]-
2-(2-flo-2-metyl-propyl)-
3-metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000181

520,1

318

(S)-2-(((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-bJindol-2-
yl)metyl)-3.3,3-

triflopropan-1-ol

0,001

556.2

319

(R)-2-(((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-
ylmetyl)-3,3,3-
triflopropan-1-ol

0,00043

556,2

-106-
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320 F o on 3-((1R,3R)-1-(2,6-diflo-4- | 0,00027 519,2
Q_ny\/ ((2-(3-(flometyl)azetidin-
HF\@F I-yl)etyl)amino)phenyl)-
3-metyl-1,3,4,9-
HN tetrahydro-2H-pyrido[3.,4-
\\\NQ\/F blindol-2-y1)-2-flo-2-
metylpropan-1-ol
321 F 3,5-diflo-N-[2-[3- 0,000222 | 503,2
{ JN)i’ (flometyl)azetidin-1-
N Q yl]etyl]-4-[(1R,3R)-2-(2-
" flo-2-metyl-propyl)-3-
HN’\’NQ“F metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol-1-yl]anilin
322 F 3-flo-N-[2-[3- 0,0000253 | 485.2
N} (flometyl)azetidin-1-
E{\ d ylletyl]-4-[(1R.3R)-2-(2-
flo-2-metyl-propyl)-3-
HN#\"NO/\F metyl-1,3,4,9-
tetrahydropyrido|3.4-
blindol-1-yl]anilin
323 F N-[2-[3- 0,000215 | 467.2
N} (flometyl)azetidin-1-
H\ 7 \ ylletyl]-4-[(1R,3R)-2-(2-

HN"‘\“’NQ,\F

flo-2-metyl-propyl)-3-
metyl-1,3,4,9-
tetrahydropyrido|[3,4-
blindol-1-yl]anilin

-107-
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324 \ o (IR,3R)-2-etylsulfonyl-1- | 0,000198 | 486,2
Q—ﬁ~§\/ [4-[2-[3-
Nz O (flometyl)azetidin-1-
Q yl]etoxy|phenyl]-3-metyl-
0/ "N F 1.3,4,9-
tetrahydropyrido[3,4-
b]indol
325 \/ o N-[2-[3- 0,001 471,1
\ N-d__ (flometyl)azetidin-1-
N o= 6 yl]etyl]-4-[(1R,3R)-3-
Q metyl-2-metylsulfonyl-
HN 1,3,4,9-
\\\N% tetrahydropyrido|3.4-
F bJindol-1-yl]anilin
326 o 3,5-diflo-N-[2-[3- 0,000305 | 507.,2
Q‘Q\ 4 (flometyl)azetidin-1-
Nz Gp ylletyl]-4-[(1R,3R)-3-
F\Q metyl-2-metylsulfonyl-
1,3.4.9-
HN\\\ tetrahydropyridol[3.4-
N%F blindol-1-ylJanilin
327 2-flo-3-((1R,3R)-1-(2-flo- | 0,000347 | 501,2

4-((2-(3-
(flometyl)azetidin-1-
yletyl)amino)phenyl)-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido|[3.4-b]indol-2-
yl)-2-metylpropan-1-ol

-108-
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328 P ool 2-flo-3-((1R,3R)-1-(4-((2- | 0,000167 | 483.3
@_ﬁf}/ (3-(flometyl)azetidin-1-
H z yl)etyl)amino)phenyl)-3-
Q metyl-1,3,4,9-tetrahydro-
HN 2H-pyrido|3,4-b]indol-2-
\\\ NQ\/F yl)-2-metylpropan-1-ol
329 o (1R,3R)-1-[4-[2-[3- 0,001 523,1
Q—G\?ﬂ‘ N~ (flometyl)azetidin-1-
Nz o0 ylJetoxy]phenyl]-N,N,3-
Q trimetyl-1,3,4,9-
0" N&\/ i tetrahydropyrido[3.4-
blindol-2-sulfonamit
330 o (1R,3R)-1-[4-[1-(3- 0,002 4722
@_Q{\?”\ flopropyl)azetidin-3-
Ei z © yl]oxyphenyl]-3-metyl-2-
Q metylsulfonyl-1,3,4,9-
O\CN \/\/ i tetrahydropyrido[3,4-
blindol
331 3-[3-[3,5-diflo-4- 0,000236 | 514,2

[(1R,3R)-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4.9-
tetrahydropyrido|3.4-
b]indol-1-
yl]phenoxy]azetidin-1-
yl]xyclobutanol

-109-
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332 _ \\ (1R,3R)-1-(4-(2-(3- 0,008 4842
N /A N‘S\\‘\\ ) (flometyl)azetidin-1-
N Z O yletoxy)phenyl)-2-((S)-
\ 2 isopropylsulfinyl)-3-
o metyl-2,3,4,9-tetrahydro-
\\\NQ\/F 1H-pyrido|[3,4-b]indol
333 (1R,3R)-1-(4-(2-(3- 0,048 4842
\ N ‘S\\)\ (flometyl)azetidin-1-
Nz © yletoxy)phenyl)-2-((R)-
Q isopropylsulfinyl)-3-
0 metyl-2,3,4,9-tetrahydro-
\\\NQ\/F 1H-pyrido[3.4-b]indol
334 \)LF (1S.3s)-3-(3-(3,5-diflo-4- | 0,00013 514,2
Q:Q - ((1IR,3R)-2-(2-flo-2-
He 7 metylpropyl)-3-metyl-
\Q 2,3,4,9-tetrahydro- 1 H-
O\CN”'O,UOH pyrido[3,4-bJindol-1-
yl)phenoxy)azetidin-1-
yl)xyclobutanol
335 (1R,3R)-1-[2,6-diflo-4-[1- | 0,000442 | 532.3

(5-flopentyl)azetidin-3-
yl]oxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4.9-

F tetrahydropyrido|3.,4-
b]indol

-110-
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336

(1R,3R)-1-[3,5-diflo-4-[1-
(3-flopropyl) azetidin-3-
yl]oxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido|3.4-
blindol

0,000263

504,3

337

(1R,3R)-1-[2,6-diflo-4-[1-
(4-flobutyl)azetidin-3-
yl]oxy-pheny1]-2-(2-flo-2-
metyl-propyl)-3-metyl-

N
—<> _\’\,F 1,3,4,9-

tetrahydropyrido[3,4-
bJindol

0,000387

5183

338

(1R,3R)-1-[3,5-diflo-4-[1-
(5-tflopentyl) azetidin-3-
ylJoxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-

~<>N
_\’\ﬂ 1,3,4,9-

tetrahydropyrido|3,4-
blindol

0,001

532,2

339

(1R,3R)-1-[2,5-diflo-4-[1-
(3-flopropyl) azetidin-3-
ylJoxy-phenyl]-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4.9-
tetrahydropyrido[3.4-
blindol

0,001

504,2

-111-
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340

3-[(1R,3R)-1-[2,6-diflo-4-
[[1-(3-flopropyl)azetidin-
3-yllamino]phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3,4-
blindol-2-yl]-2,2-diflo-

propan-1-ol

0,000203

523,2

341

3-[(1R,3R)-1-[2,6-diflo-4-
[2-[3-(flometyl)azetidin-
1-yl]etylamino]phenyl]-3-
metyl-1,3,4,9-
tetrahydropyrido[3.4-
blindol-2-yl]-2,2-diflo-

propan-1-ol

0,000348

342

(1S,3R)-2-(2-flo-2-
metylpropyl)-1-(5-((1-(3-
flopropyl)azetidin-3-
yl)oxy)pyrazin-2-yl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,000619

470,3

343

(1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)-3-
metylazetidin-3-
yl)oxy)phenyl)-2-(2-flo-2-
metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-bJindol

0,0002

518,3

-112-
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344

2-[(1R,3R)-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-1-yl]-5-[1-(3-
flopropyl)azetidin-3-

yl]oxy-benzonitril

0,000347

493.3

345

4-((1R,3R)-2-(2-flo-2-
metylpropyl)-3-metyl-
2,3.,4.9-tetrahydro-1H-
pyrido|[3,4-b]indol-1-yl)-
1-(3-(3-
(flometyl)azetidin-1-
yl)propyl)pyridin-2(1H)-

on

0,0123

483,3

346

[4-[(1R,3R)-2-(2-flo-2-
metyl-propyl)-3-metyl-
1,3,4,9-
tetrahydropyrido[3,4-
blindol-1-yl]phenyl]-[1-
F| (3-flopropyl) azetidin-3-

yl]metanon

0,000399

480.,2

347

(R)-3-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-yl)-

2-metylpropanamit

0,014

515.3

-113-
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348 Axit (R)-3-((1R,3R)-1- 0,001 516,2
Qﬁ‘/gﬁm (2.6-diflo-4-((1-(3-
HF : F O flopropyl)azetidin-3-
\Q yl)oxy)phenyl)-3-metyl-
O\CN o~ F| 1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-yl)-
2-metylpropanoic
349 = Axit (S)-3-((1R,3R)-1- 0,00203 515,2
Q_Qg\/:\nxo'* (2,6-diflo-4-((1-(3-
NF : F O flopropyl)azetidin-3-
Q yl)oxy)phenyl)-3-metyl-
O\CN \/\/F 1,3,4,9-tetrahydro-2H-
pyrido[3.4-b]indol-2-yl)-
2-metylpropanoic
350 Axit 3-[1-[2,6-diflo-4-[1- 0,014 516,2
/ /\ \ N\)\H/OH (3-flopropyl) azetidin-3-
H = F 0o yl]oxy-phenyl]-3-metyl-
FQ 1,3,4,9-
O\CN __~"F| tetrahydropyrido[3.4-
blindol-2-yl]-2-metyl-
propanoic
351 Axit 3-[1-]2,6-diflo-4-[1- 0,033 516,2

(3-flopropyl) azetidin-3-
yl]Joxy-phenyl]-3-metyl-
1,3.4.9-
tetrahydropyrido[3,4-
blindol-2-yl]-2-metyl-

propanoic

-114-
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352 ///F o (R)-3-((1R,3R)-1-(2,6- 0,000685 | 519.3
Q—Q\/\/ diflo-4-((2-(3-
N oz F (flometyl)azetidin-1-
F\Q yl)etyl)amino)phenyl)-3-
v HN metyl-1,3,4,9-tetrahydro-
\\\NQ\/F 2H-pyrido[3,4-b]indol-2-
yl)-2-flo-2-metylpropan-
1-ol
353 :f o (S)-3-((1R,3R)-1-(2,6- 0,000033 | 519,3
Q@}\/ diflo-4-((2-(3-
N oz F (flometyl)azetidin-1-
F\Q yl)etyl)amino)phenyl)-3-
HN metyl-1,3,4,9-tetrahydro-
\\\NQ\/F 2H-pyrido[3,4-blindol-2-
yl)-2-flo-2-metylpropan-
1-ol
354 o Axit (2R)-3-[(1R.3R)-1- 0,001 514,2
Qﬁ\)\gH [2,6-diflo-4-[[1-(3~
: F
HF \Q flopropyl)azetidin-3-
yl]Jamino]|phenyl]-3-
L@ and ] metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol-2-yl]-2-metyl-
propanoic
355 (1S,35)-1-(2,6-diflo-4-(2- 0,0292 530,2

(3-(flometyl) azetidin-1-
yl)etoxy)phenyl)-6-flo-3-
metyl-2-(2,2,2-trifloetyl)-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indol

-115-
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356

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl) azetidin-1-
yl)etoxy)phenyl)-6-flo-3-
metyl-2-(2,2,2-trifloetyl)-

N F
o/ N 2,3,4,9-tetrahydro- 1 H-

pyrido[3,4-b]indol

0,000509

530,2

357

(1S,3S)-1-(2,6-diflo-4-
((1-(3-flopropyl) azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-2-(2,2,2-trifloetyl)-

2,3,4,9-tetrahydro-1H-

pyrido[3,4-b]indol

0,0261

529,5

358

(1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-2-(2,2,2-trifloetyl)-

2,3,4,9-tetrahydro-1H-

pyrido[3.4-b]indol

0,000417

529,5

359

3-((1R,3R)-1-(2,6-diflo-4-
(2-(3-(flometyl)azetidin-
1-yl)etoxy)phenyl)-6-flo-
3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-

NQ\/F blindol-2-y1)-2,2-

diflopropan-1-ol

0,000552

541,5

-116-
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3-((18,35)-1-(2,6-diflo-4-
(2-(3-(flometyl)azetidin-
1-yl)etoxy)phenyl)-6-flo-
3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-
blindol-2-yl)-2,2-
diflopropan-1-ol

0,009

541.5

361

(1R,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy|phenyl]-3-metyl-
2-(3,3,3-triflopropy!l)-
1,3,4,9-
tetrahydropyrido[3,4-
bJindol

0,003

525.5

362

(1S,3R)-1-[2,6-diflo-4-[2-
[3-(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
2-(3,3,3-triflopropyl)-
1,3,4,9-
tetrahydropyrido[3,4-
bJindol

>0,1

526,2

363

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido|[3.4-b]indol-2-
y1)-2,2-diflopropan-1-ol

0,000166

542,1

-117-
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364

3-((18,35)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
y1)-2,2-diflopropan-1-ol

0,009

542,1

365

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-6-flo-
3-metyl-1,3,4,9-
tetrahydro-2H-pyrido|[3.4-

N
\\\ bJindol-2-y1)-2,2-

F diflopropan-1-ol

0,000233

563,2

366

3-((18,3S)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-6-flo-
3-metyl-1,3,4,9-
tetrahydro-2H-pyrido|[3,4-
blindol-2-yl)-2,2-
diflopropan-1-ol

0,004

563,2

367

Axit (2S)-3-[(1R,3R)-1-
[2,6-diflo-4-[[1-(3-
flopropyl)azetidin-3-
ylJamino]phenyl]-3-
metyl-1,3.4,9-
tetrahydropyrido[3,4-
bl]indol-2-yl]-2-metyl-

propanoic

0,008

515,3

-118-
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368

F F
\/~OH
DX

N F

H
F\Q

O@N\/\/F

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3.4-b]indol-2-
yl)-2-flo-2-metylpropan-
1-ol

0,000546

5383

369

3-((18,3S)-1-(2,6-diflo-4-

((1-(3-flopropyl)azetidin-

3-yl)oxy)phenyl)-6-flo-3-

metyl-1,3.4,9-tetrahydro-

2H-pyrido[3.,4-b]indol-2-

yl)-2-flo-2-metylpropan-
1-ol

0,024

5383

370

3-((1R,3R)-1-(2,6-diflo-4-

((1-(3-flopropyl)azetidin-

3-yl)oxy)phenyl)-6-flo-3-

metyl-1,3,4,9-tetrahydro-

2H-pyrido[3,4-b]indol-2-

yl)-2-flo-2-metylpropan-
1-ol

0,000203

5383

371

3-((18,35)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-6-flo-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-bJindol-2-
yl)-2-flo-2-metylpropan-

1-o0l

0,009

5383

-119-
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372

N-(3,5-diflo-4-((1R,3R)-
6-flo-3-metyl-2-(2,2,2-
tritloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-

flopropyl)azetidin-3-amin

0,000198

529,2

373

N-(3,5-ditlo-4-((1S,35)-6-
flo-3-metyl-2-(2,2.2-
trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-

flopropyl)azetidin-3-amin

0,018

529.2

374

Axit 3-((1R,3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-blindol-2-yl)-
2,2-dimetylpropanoic

0,00155

530,3

375

(R)-2-(((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-3-metyl-
F 1,3.,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-
yl)metyl)-3,3,3-
triflopropan-1-ol

0,000764

556.2

-120-
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376

OH
N F
) / F
N B F
H
F\Q
F

O@N\/\/

(S)-2-(((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)oxy)phenyl)-3-metyl-
1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-
yDmetyl)-3,3,3-

triflopropan-1-ol

0,001

556,2

377

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(2-((1-(3-
flopropyl)azetidin-3-
yl)oxy)pyrimidin-5-yl)-3-
metyl-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indol

0,0005

470,3

378

Axit 3-[(1S,3R)-1-[2,6-
diflo-4-[2-[3-
(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-
1,3,4,9-
tetrahydropyridol3.4-
blindol-2-yl]-2,2-dimetyl-

propanoic

0,028

530,3

379

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl) azetidin-1-
yl)etoxy)phenyl)-2-(2,2-

diflopropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-h]indol

0,00028

508.2

-121-
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380

(S)-(4-((1R,3R)-2-(2-flo-
2-metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indol-1-

i yl)phenyl)(1-(3-
flopropyl)azetidin-3-

yl)metanol

0,000188

4823

381

HO

(R)-(4-((1R,3R)-2-(2-flo-
2-metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-b}indol-1-

F yDphenyl)(1-(3-
flopropyl)azetidin-3-

yl)metanol

0,000605

4823

382

Axit 3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-3-
metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-b]indol-2-
y1)-2,2-dimetylpropanoic

0,00101

528.2

383

(1R,3R)-1-(2,6-diflo-4-(2-
(3-(flometyl)azetidin-1-
yl)etoxy)phenyl)-2-(2,2-
difloetyl)-6-tlo-3-metyl-
2,3.,4,9-tetrahydro-1H-
pyrido[3,4-b]indol

0,00028

512,2

-122-
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(18,35)-1-(2,6-diflo-4-(2- 0,029 512,2
(3-(flometyl)azetidin-1-

384

yDetoxy)phenyl)-2-(2,2-
difloetyl)-6-flo-3-metyl-
2,3,4.9-tetrahydro-1H-
pyrido[3,4-b]indol

385 (1R,3R)-1-(2,6-diflo-4- 0,000074 | 5122
((1-(3-flopropyl)azetidin-
3-yl)oxy)phenyl)-2-(2,2-
difloetyl)-6-flo-3-metyl-
2,3,4,9-tetrahydro-1H-

pyrido[3,4-b]indol

386 /F>/F (18,38)-1-(2,6-diflo-4-((1- 0,023 512,2
N (3-flopropyl)azetidin-3-
yl)oxy)phenyl)-2-(2,2-
difloetyl)-6-flo-3-metyl-
2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indol

-123-
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387 | F N-(3,5-diflo-4-((1R,3R)-6- | 0,000149 | 5252
O
\ /N\é’\ flo-3-metyl-2-
H > OF (metylsulfonyl)-2,3.,4,9-
F /
B tetrahydro-1H-pyrido[3,4-
NH blindol-1-yl)phenyl)-1-(3-
rll_ flopropyl)azetidin-3-amin
F
388 | F N-(3,5-diflo-4-((1S,35)-6- 0,019 525,2
O
WN%’\ flo-3-metyl-2-
H OF (metylsulfonyl)-2,3,4,9-
F
tetrahydro-1H-pyrido|[3,4-
NH blindol-1-yl)phenyl)-1-(3-
l\’l—j flopropyl)azetidin-3-amin
F
389 }/F N-(4-((1R,3R)-2-(2,2- 0,000056 | S11,2
Fe § N difloetyl)-6-flo-3-metyl-
| _ 2,3.,4,9-tetrahydro-1H-

pyrido[3,4-blindol-1-yl)-
3,5-diflophenyl)-1-(3-

flopropyl)azetidin-3-amin

-124-




27928

390

N-(4-((18,39)-2-(2,2-
difloetyl)-6-flo-3-metyl-
2,3,4,9-tetrahydro-1 H-
pyrido[3,4-b]indol-1-yl)-
3,5-diflophenyl)-1-(3-

flopropyl)azetidin-3-amin

0,0097

511,2

391

(1R,3R)-1-(2,6-diflo-4-
((1-cis-(3-
(flometyl)xyclobutyl)azeti
din-3-yl)oxy)phenyl)-2-
(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-
1 H-pyrido[3,4-b]indol

0,00015

530,3

392

(1R,3R)-1-(2,6-diflo-4-
((1-trans-(3-
(flometyl)xyclobutyl)azeti
din-3-yl)oxy)phenyl)-2-
(2-flo-2-metylpropyl)-3-
metyl-2.3.4.9-tetrahydro-
1 H-pyrido|3,4-b]indol

0,00044

530,3

393

(IR,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl) azetidin-
3-yl)oxy)phenyl)-2-((1-
floxyclobutyl)metyl)-3-
metyl-2,3,4.9-tetrahydro-
IH-pyrido[3,4-bJindol

0,000142

516,3

-125-
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flo-3-metyl-2-(2,2,2-

394 F, OH (8)-3-((1R.3R)-1-(2.6- 0,00023 506,2
JN,H ditlo-4-(2-(3-
,\>”J F (flometyl)azetidin-1-
H F’Q yl)etoxy)phenyl)-3-metyl-
O 3,4-dihydro-1H-
g pyrido[3,4-b]indol-2(9H)-
j)N yl)-2-flopropan-1-ol
F-
395 R OH (R)-3-((1R,3R)-1-(2,6- 0,000053 | 506,2
NJ’J diflo-4-(2-(3-
’\T i (flometyl)azetidin-1-
H F’Q yl)etoxy)phenyl)-3-metyl-
O 3,4-dihydro-1H-
S pyrido|[3,4-b]indol-2(9H)-
/;ﬂ yl)-2-flopropan-1-ol
F
396 FF N-(3,5-diflo-4-((1R,3R)-7- | 0,00011 529,2
N P

trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido|3,4-
blindol-1-yl)phenyl)-1-(3-
flopropyl)azetidin-3-amin

-126-




27928

397 /Q-/\\ R FF N-(3,5-diflo-4-((1S,35)-7- 0,033 529,2
F—\__ Nl\ N F flo-3-metyl-2-(2,2,2-
HF trifloetyl)-2,3.,4,9-
tetrahydro-1H-pyrido[3.,4-
NH blindol-1-yl)phenyl)-1-(3-
éN flopropyl)azetidin-3-amin
F
398 F (S)-3-((1R,3R)-1-(2,6- 0,00011 5373
Q—ﬁg )@ on diflo-4-((1-(3-
H - F flopropyl)azetidin-3-
F /\\ yl)amino)phenyl)-5-flo-3-
NH metyl-3,4-dihydro-1H-
U pyrido[3.,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
é 1-ol
F
399 (R)-3-((18,35)-1-(2,6- 0,0011 537,3

diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-5-flo-3-
metyl-3,4-dihydro-1H-
U pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
é 1-ol

-127-
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400

F
( TOH
\ N F
N~ < F
H\Q
F

(R)-3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-5-flo-3-
metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,000023

5373

401

(8)-3-((18,35)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-5-flo-3-
metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,0024

5373

402

(R)-3-((1R.3R)-1-(2,6-
diflo-4-(2-(3-
(flometyl)azetidin-1-
yl)etoxy)phenyl)-3-metyl-
3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2-(flometyl)propan-1-

ol

0,000032

520,3
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403 F (S)-3-((1R,3R)-1-(2,6- 0,00013 520,3
Qﬁ\! diflo-4-(2-(3-
H - F OH (flometyl)azetidin-1-
F\Q yl)etoxy)phenyl)-3-metyl-
O 3,4-dihydro-1H-
g pyrido[3,4-b]indol-2(9H)-
ﬁ‘ y1)-2-(flometyl)propan-1-
F
ol
404 \I>< N-(3,5-diflo-4-((1R,3R)- | 0,000745 517.3
N 2-(2-flo-2-metylpropyl)-
N
Sy i 3-metyl-2,3,4.9-
. tetrahydro-1H-pyrido|3,4-
MN—=N—"""" | blindol-1-ylphenyl)-1-(3-
flopropyl)-N-
metylazetidin-3-amin
405 (R)-N-(4-(2-(2,2- 0,00023 | 5173

difloetyl)-3,3-dimetyl-

2,3,4,9-tetrahydro-1/-
pyrido[3,4-b]indol-1-yl)-

3,5-diflophenyl)-1-(3-

flopropyl)azetidin-3-amin
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406 \P F (S)-N-(4-(2-(2,2- 0,0018 507,3
Q_\ N F difloetyl)-3,3-dimetyl-
HF F 2,3,4,9-tetrahydro-1H-
pyrido[3.4-blindol-1-yl)-
NH 3,5-diflophenyl)-1-(3-

N flopropyl)azetidin-3-amin

407 F N-(3,5-diflo-4-((1R,3R)-5- | 0,00012 | 5292

B W flo-3-metyl-2-(2,2.2-
F trifloetyl)-2,3,4,9-

N B

N
F\Q tetrahydro-1 H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-

I\Ej flopropyl)azetidin-3-amin

408 N-(3,5-diflo-4-((15,35)-5- | 0,0063 529.2
flo-3-metyl-2-(2,2,2-
trifloetyl)-2,3,4,9-
tetrahydro- 1 H-pyrido|3,4-
blindol-1-yl)phenyl)-1-(3-

flopropyl)azetidin-3-amin
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409 SR N-(3,5-diflo-4-((15,3S)-8- 0,026 529,2
N
// \ N\)<F flo-3-metyl-2-(2,2,2-
N F
F HF\ trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3.4-
qNH blindol-1-yl)phenyl)-1-(3-
éN flopropyl)azetidin-3-amin
F
410 \;[ N-(3,5-diflo-4-((1R,3R)-8- | 0,00012 529,2
\ N F flo-3-metyl-2-(2,2,2-
N - F
F HF Z trifloetyl)-2,3.,4,9-
tetrahydro-1H-pyrido[3.4-
[_jNH plindol-1-yl)phenyl)-1-(3-
;N flopropyl)azetidin-3-amin
F
411 o) (1R,3R)-1-(2,6-diflo-4-(1- | 0,00007 518,3
\ N \/E] (3-flopropyl)azetidin-3-
N 2 F

yloxy)phenyl)-2-((3-
flooxetan-3-yl)metyl)-3-
metyl-2,3.4,9-tetrahydro-

1H-pyrido[3,4-b]indol
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412

(8)-3-((1S,35)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-7-flo-3-
metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,0013

537.3

413

(R)-3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-7-flo-3-
metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,000018

537.3

414

(8)-3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-7-flo-3-
metyl-3,4-dihydro-1H-
pyrido[3.4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,00012

537.3
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415

(R)-3-((18,39)-1-(2,6-
diflo-4-((1-(3-
flopropyl)azetidin-3-
yl)amino)phenyl)-7-flo-3-
metyl-3,4-dihydro-1H-
pyrido|[3,4-b]indol-2(9H)-
yl)-2-flo-2-metylpropan-
1-ol

0,0095

5373

416

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-5-flo-
3-metyl-3,4-dihydro-1H-
pyrido[3.4-b]indol-2(9H)-
yl)-2,2-diflopropan-1-ol

0,000024

541,2

417

3-((18,39)-1-(2,6-diflo-4-
((1 -(3-ﬂopropy1)azeﬁdin-
3-yl)amino)phenyl)-5-flo-
3-metyl-3.4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
yl)-2,2-diflopropan-1-ol

0,0033

541,2
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418 OH (R)-3-((1R3R)-1-(2.6- 0,000033 530.3
B N%N diflo-4-((1-(3-
ﬁ > F flopropyl)azetidin-3-
F\Q yl)amino)phenyl)-3-
NH metyl-3,4-dihydro-1H-
U pyrido|[3,4-b]indol-2(9H)-
yl)-2-flo-2-
lé (hydroxymetyl)propannitr
il
419 OH (8)-3-((1R,3R)-1-(2,6- 0,000026 | 530,3
Q—Q P diflo-4-((1-(3-
H N flopropyl)azetidin-3-
F\Q yl)amino)phenyl)-3-
NH metyl-3,4-dihydro-1H-
U pyrido[3,4-b]indol-2(9H)-
yl)-2-flo-2-
g (hydroxymetyl)propannitr
il
420 (R)-3-(1-(2,6-diflo-4-((1- | 0,000117 | 5373

(3-flopropyl)azetidin-3-
yl)amino)phenyl)-3,3-
dimetyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-
y1)-2,2-diflopropan-1-ol
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421 ($)-3-(1-(2,6-diflo-4-((1- | 0,000146 | 5373
(3-flopropyl)azetidin-3-
yl)amino)phenyl)-3.3-
dimetyl-3,4-dihydro-1/-
pyrido|[3,4-b]indol-2(9H)-

y1)-2,2-diflopropan-1-ol

422 3-((18,39)-1-(2,6-diflo-4- 0,0371 541,2
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-8-flo-
3-metyl-3,4-dihydro-1H-

NH pyrido[3,4-b]indol-2(9H)-

yl)-2,2-diflopropan-1-ol

J
F
423 JF[OH 3-(IR3R)-1-(2.6-diflo-4- | 0,000089 | 5412
\ N F ((1-(3-flopropyl)azetidin-
N

F HF;QF 3-yl)amino)pheny!)-8-flo-
3-metyl-3,4-dihydro-1H-
NH pyrido[3,4-b]indol-2(9H)-

N yl)-2,2-diflopropan-1-ol
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424

(1R,3R)-1-(2,6-diflo-4-(1-
(3-flopropyl)azetidin-3-
yloxy)phenyl)-6,8-diflo-
2-(2-flo-2-metylpropyl)-

3-metyl-2,3.,4,9-
tetrahydro-1H-pyrido[3.4-
blindol

0,0005

540,3

425

3-((1R,3R)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-7-flo-
3-metyl-3,4-dihydro-1/H-
pyrido[3,4-b]indol-2(9H)-
y1)-2,2-diflopropan-1-ol

0,000021

541,3

3-((18,35)-1-(2,6-diflo-4-
((1-(3-flopropyl)azetidin-
3-yl)amino)phenyl)-7-flo-
3-metyl-3,4-dihydro-1H-
pyrido|[3,4-b]indol-2(9H)-
yl)-2,2-diflopropan-1-ol

0,00638

541,2

427

(1R,3R)-1-(2,6-diflo-4-
((1-((1-
(flometyl)xyclopropyl)me
tyl)azetidin-3-
yl)oxy)phenyl)-2-(2-flo-2-
metylpropyl)-3-metyl-
2,3.4,9-tetrahydro-1H-
pyrido[3,4-b]indol

0,000278

530,3
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428

(1R,3R)-1-(2,6-diflo-4-(1-
(3-flopropyl)azetidin-3-
yloxy)phenyl)-6,7-diflo-

F | 2-(2-flo-2-metylpropyl)-

3-metyl-2,3,4,9-
tetrahydro-1H-pyrido[3,4-
bJindol

0,0007

540,3

429

(1R,3R)-2-(2-flo-2-
metylpropyl)-1-(1-((1-(3-
flopropyl)azetidin-3-
yl)metyl)-1H-pyrazol-4-
yl)-3-metyl-2,3,4,9-
tetrahydro-1H-pyrido|[3,4-
blindol

0,00099

456.3

430

N-[4-[(1R,3R)-2-(2,2-~
difloetyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3,4-
blindol-1-yl]-3,5-diflo-
phenyl]-1-(3-

flopropyl)azetidin-3-amin

0,000065

493,2

SU DUNG CAC HOP CHAT €O CONG THUC I

Céc hop chat theo sang ché co thé dugc dung theo dudng ding bat ky thich hop

vé6i tinh trang bénh duoc didu tri. Cac duong dung thich hgp bao gdm dudng miéng,

ngoai duong tiéu hoa (bao gbébm dudi da, trong co, trong tinh mach, trong dong mach,

trong da, trong thuong tdn va trong hoat dich), qua da, truc trang, mii, khu tri (bao

gém dudi ludi va trong khoang md), &m dao, trong mang bung, trong phdi va trong

mii. Doi véi viée diéu tri e ché mién dich tal chd. cac hop chat co thé duge dung
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bang cach dung trong thuong t6n, bao gdbm truyén hoac theo cach khac 1a cho ménh
ghép tiép xtic vai chat tc ché truge khi cdy ghép. Can hiéu rang duong dung uu tién c6
thé thay doi, vi du theo tinh trang bénh cia déi twong nhéan. Khi hop chit dugc dung
qua dudng miéng, no co thé duoc bao ché dudi dang vién thude tron, vién nang hodc
vién nén cung voi chit mang hodc ta duge duge dung. Khi hop chét dugc dung ngoai
duong tiéu héa, nd ¢6 thé dugc bao ché cing véi chin dan thuéc duoc dung dung

ngoai duong tiéu hoa va ¢ dang liéu don vi dé tiém nhu duge mo ta chi tiet dudi day.

Lidu dé didu tri cho ddi twong 1a ngudi c6 thé ndm trong khoang tr khoang 10
mg dén khoang 1000 mg hop chit co cong thic L. Liéu thong thudng co thé vao
khoang 100 mg dén khoang 300 mg hop chét. Liéu ¢6 thé dugc dung mot 1an mot ngay
(mot ngay mot lan - QID), hai lan mot ngay (twice per day - BID), hoac nhiéu hon,
phu thudc vao tinh chat duge dong hoc va duogc luc hoc bao gém dac tinh hép thu,
phén bd. chuyén hoa va tiét cua hop chit cu thé. Ngoai ra, yéu t doc tinh cé thé anh
hudng dén liéu va ché do dung. Khi dugc dung qua dudng miéng, cac vién thude tron,
vién nang hodc vién nén co thé dugc dung hing ngay hodc vai sé lan it hon trong mot
khoang thoi gian cu thé. Ché do dung c6 thé duoc lap lai trong mot s6 chu trinh diéu

tri.
PHUONG PHAP DIEU TRI BANG CAC HOP CHAT CO CONG THUC I

Céac hop chét co cong thire I theo sang ché duoc s dung dé didu tri cho dbi
tuong la nguoi hodc dong vat mic bénh hodc rdi loan xuat phét tir qua trinh tdng sinh
té bao bét thudong, chire ning hodc tép tinh khong binh thudng cla té bao gan voi
USP7 nhu rdi loan mién dich, bénh tim mach, nhiém virut, viém, rdi loan chuyén
hoa/ndi tiét hodce rdi loan than kinh, theo do co thé didu tri duge bang phuong phap
bao gém viéc dung hop chét theo sang ché nhu duoc dinh nghia & trén. Déi tuong la
nguoi hodc dong vat méc bénh ung thu ciing ¢6 thé diéu tri dugc bang phuong phap
bao gdm viée dung hop chét theo sang ché nhu duogc dinh nghia & trén. Theo do tinh
trang bénh cua bénh nhan co thé duoc cai thién hodc lam gidm.

Céc phuong phap theo sang ché ciing bao gdm viéc didu tri bénh ung thu dugc
chon tu vu, buéng trung, cH tr cung, tuyén tién liét, tinh hoan, duong niéu sinh duc,
thuc quan, thanh quan, u nguyén bao than kinh dém, u nguyén bao than kinh, da day,

da, u gai sing, phoi, caxinom dang biéu bi, caxinom té bao 1én, caxinom phdi t€ bao
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khong nho (NSCLC), caxinom té bao nho, caxinom tuyén phdi, xuong, rudt, u tuyén,
tuyén tuy, caxinom tuyén, tuyén gidp, caxinom nang, caxinom khong biét hoa,
caxinom u nht, u tinh, u hic sdc td, sacom, caxinom bang quang, caxinom gan va bng
mat, caxinom than, tuyén tuy, réi loan dang tdy, u lympho, té bao 16ng toc, khoang ma,
mii hau, hong, moi, ludi, miéng, rudt non, rudt — truc trang, rudt gia, tryc trang, ndo
va hé than kinh trung wong, bénh Hodgkin, bénh bach cdu, phé quan, tuyén gidp, gan
va duong mat trong gan, té bao gan, da day, u than kinh dém/u nguyén bao dém, mang
trong da con, than va bé than, bong dai, t&r cung, u xo tu cung, da u tuy, bénh bach cau
sinh tuy cép tinh, bénh bach céu sinh tuy man tinh, bénh bach cau dang bach huyét,
bénh bach cau dang bach huyét man tinh (CLL), bénh bach cau dang tuy, khoang

miéng va hong, u lympho khong Hodgkin, u héc sic td, va polip rudt dang ong.
DUOC PHAM

Dé sir dung hop chét theo sang ché dé diéu tri dong vat ¢6 vu ké ca nguoi, cac
hop chét theo séng ché thuong duoc bao ché theo tiéu chuan thyc hanh duoc ly dudi
dang duoc pham. Theo khia canh nay, sang ché dé xuét dugc phdm chira hop chat theo

sang ché két hop voi chat pha loang hodc chat mang duoc dung.

Ché phém dién hinh dugc bao ché béng cach tron hop chét theo sang ché voi
cht mang, chit pha lodng hodc t4 dugc. Céc chédt mang, chit pha lodng hodc ta dugc
la da biét dbi v6i nguoi co k¥ ning trong linh vuce ndy va bao gdm cac nguyén liéu nhu
cac hydrat cacbon, sap, cac polyme tan trong nudc va/hodc cd thé truong no trong
nudce hodc cac nguyén liéu va nude hoac ky nudce, gelatin, dau, cac dung mdi va nudc.
Céac chdt mang, chit pha lodng hodc ta dugc cu thé duoc dung s& phu thudc vao
phuong tién va muc dich ma theo do hop chét theo sang ché duoc dung. Cac dung moi
thuong dugce chon dua trén cac dung mdi da duge nguoi co k¥ ning trong linh vuc ky
thuat nay biét 1a an toan (GRAS) khi dugc dung cho dong vat cé vi. Nhin chung, céc
dung moi an toan la cac dung mdi chira nude khong doc nhu nude va cac dung moi
khong doc khac ma tan hodc co thé tron l1an voi nude. Cac dung moi chira nude thich
hop bao gdm nudc, etanol, propylen glycol, va polyetylen glycol (vi du, PEG 400,
PEG 300) va cac hdn hgp cta chung. Céc ché pham c6 thé ciing bao gdm mot hodc
nhiéu chét dém, chét 1am On dinh, chét hoat dong bé mat, chét 1am 4m, chét 1am tron,
chét nhil hoa, chét tao huyén phu, cac chét bao quan, cic chat chdng oxy hoa, chét lam

m& duc, chét lam tron, chét tro xtr 1y, cht tao mau, chat lam ngot, chét tao huong, chét
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tao vi va cac phu gia khac da biét dé tao ra vé bé ngoai hap dan cho dugc chét (nghia
1a, hop chat theo sang ché hodc duoc phdm cua ching) hodc hd trg qua trinh san Xuét

san phém dugc (nghia 1a, thude).

Céac ché phdm co thé duoc bao ché st dung quy trinh lam tan va tron thong
thuong. Vi du, duoc chét dang roi (nghia 1a, hop chét theo sang ché hoac & dang duoc
lam 6n dinh cta hop chat (vi dy, tao phtc véi dan xuét xyclodextrin hodc chét tao
phure da biét khac) dugc hoa tan trong dung mai thich hop véi sy ¢ mét ciia mot hoac
nhiéu cua ta duoc dugc mod ta & day. Hop chét theo sang ché thudong duoc bao ché
thanh dang liéu dugc pham dé tao ra lidu d& kiém soat cua duoc chét va cho phép bénh

nhén tuan tht ché do diéu tri da ké.

Duoc phdm (hodc ché pham) dé dung c¢6 thé dugc déng goi theo nhiéu cach,
phu thudc vao phuong phdp dugc su dung dé dung duoc chat. Thong thuong, vat
pham dung dé phan phdi bao gdm mot vat chira ding dé chira dugc phdm bén trong &
dang thich hgp. Céac vét chtra thich hop da duoc biét rd dbi v6i ngudi ¢ k¥ ning trong
linh vuc k¥ thudt nay va bao gdm céc vat dung nhu chai lo (bang nhya va thiy tinh),
tai, 6ng, tai nhwa va xylanh kim loai. Vat chuira co thé ciing bao gdm hé théng khoa kéo
dé ngan can viéc tiép can ¢d ¥ vao dugc pham bén trong bao géi. Ngoai ra, vat chira
nay ¢6 thé chtra nhan dé mo ta thanh phan bén trong vat chira. Nhan nay co thé cling

bao gém céc canh bao thich hop.

Duoc pham chira cdc hop chét theo sang ché co thé dugc bao ché cho nhiéu
dudng dung va kiéu dung khac nhau. Vi dy, hop chét ¢ cong thirc I ¢6 mirc do tinh
khiét mong mudn co thé tuy y dugc tron voi cac chét mang, chat pha loang hodc ta
duogc hodc chat lam 6n dinh duoc dung (Remington's Pharmaceutical Sciences (1980)
16th edition, Osol, A. Ed.), & dang ché phdm dong kho, bot nghién hodc dung dich
nude. Viée bao ché ¢o thé duoc tién hanh béng cach tron ¢ nhiét do moi trvong ¢ do
pH thich hop va ¢ do tinh khiét mong mudn voi cac chat mang duoc chép nhéan vé mat
sinh ly, nghia la céac chit mang khong doc voi déi trong nhan ¢ liéu va ndng do hop
chit duoc st dung. Do pH cua ché pham phu thudc chi yéu vao viéc dung cu thé va
ndng do hop chat nhung c6 thé nam trong khoang tir khoang 3 dén khoang 8. Viéc bao

ché trong dém axetat & do pH = 5 1a mot phwong an thich hop.
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Hop chét thuong c6 thé dugc bao quan dudi dang ché phim ran, ché phdm dong

kho hodc dung dich nudec.

Duoc phém theo sang ché s& duogc bao ché, dinh liéu va dung theo céch, nghfa
14, v6i lugng, ndng do, ché do, thoi gian, chat dan thude va duong dung, phi hop voi
thuc hanh thude tt. Cac yéu td can danh gia trong truomg hop nay bao gdm rdi loan cu
thé duoc diéu tri, dong vat co vu cu thé duoc diéu tri, tinh trang lam sang cua ca thé
duoc diéu tri, nguyén nhan cta rdi loan, vi tri phan phéi thude, phuong phép dung, ché
do dung, va cac yéu td khac da biét déi v&i nguoi thue hanh thube. “Lugng hitu hidu
¢6 tac dung diéu tri bénh™ cta hop chét duge dung thuong s& bi kiém soét bang cach
danh gid cac yéu to néu trén, va la lugng t6i thiu can dé lam giam hodc diéu tri roi

loan siéu tdng sinh.

Nhu mot thong 1€, lugng hitu hidu co tic dung diéu tri bénh duoc 1y ban dau
cta chét tre ché dugce dung ngoai duong tiéu hoa trong mot lidu s& nam trong khoang
0,01-100 mg/kg, cu thé 1a khoang 0,1 dén 20 mg/kg mdi ngay tinh theo cin ning cia
bénh nhan, véi khoang dién hinh ban ddu ctia hop chat duge st dung 1a tir 0,3 dén 15

mg/kg/ngay.

Céc chédt mang, chit pha lodng hoic t4 dugc hodc chét lam 6n dinh chép nhén
duoc s& khong gdy doc cho dbi tuong tiép nhan & lidu va nong do dugc dung, va bao
gdm céc chiat dém nhu nhu phosphat, xitrat va cac axit hiru co khac: cac chét oxy hoa
bao gdm axit ascorbic va methionin; cac chét bao quan (nhu octadexyldimetylbenzyl
amoni clorua; hexametoni clorua; benzalkoni clorua, benzethoni clorua; phenol, ruou
butylic hodc benzylic; cac alkyl paraben nhu metyl hodc propyl paraben; catechol;
resorxinol; xyclohexanol; 3-pentanol; va m-cresol); cac polypeptit phén tir lugng thip
(nh6 hon 10 gde); protein, nhu albumin huyét thanh, gelatin, hodc cac globulin mién
dich; cac polyme ky nuéc nhu polyvinylpyrolidon; cac axit amin nhu glyxin, glutamin,
asparagin, histidin, arginin, hodc lysin; monosacarit, disacarit va céc hydrat cacbon
bao gdm glucoza, mannoza, hodc dextrin; cac chéit chelat hoa nhu EDTA; cac duong
nhu sucroza, mannitol, trehaloza hodc sorbitol; cac ion trai tao ra mudi nhu natri; cac
phtrc chat kim loai (vi dy, cac phirc chit Zn-protein); va/hodc cac chét hoat dong bé
mit khong ion nhu TWEEN™, PLURONICS™ hodc polyetylen glycol (PEG). Cac

thanh phan thudc hoat tinh cling ¢ thé duoc bay trong vi nang dugc tao ra, vi du, bang
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cac k¥ thuat tu giot hodc bang k¥ thudt polyme héa trén bé mat chung, vi du, vi nang
hydroxymetylxenluloza hodc gelatin va vi nang poly-(metylmetacylat), tuong ung,
trong hé phan phoi thude dang keo (vi du, liposom, vi cau albumin, vi nhil twong, hat
nano va nang c& nano) hodc dai nhii tvong. Cac ky thuat nay duge mo ta trong tai li€u:

Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

Cac ché pham giai phong kéo dai ctia cac hop chat theo Cong thirc T ¢6 thé bao
ché. Céc vi du thich hop vé cac ché phdm giai phong kéo dai bao gbdm cac chit nén
ban thAm cAu tao tir cac polyme ky nude dang rin chira hop chét c6 cong thirc Ib, Ie va
Ih, c4c chét nén nay & dang vat phém dugc tao hinh, vi du mang hodc vi nang. Vi du
vé cac nén co dic tinh giai phong kéo dai bao gdm polyeste, hydrogel (vi du, poly(2-
hydroxyetyl-metacrylat), hodc poly(rugu vinylic)), cdc polylactit (US 3773919), cac
co-polyme cua axit L-glutamic va gamma-etyl-L-glutamat, etylen-vinyl axetat khong
phan huy, copolyme axit lactic-axit glycolic phan huy dugc nhu LUPRON DEPOT™
(cac vi cdu dé tiém céu thanh tir copolyme axit lactic-axit glycolic va leuprolit axetat)

va axit poly-D-(-)-3-hydroxybutyric.

Céc ché pham bao gém céc ché phdm thich hop ddi véi cac dudong dung duoc
md t& chi tiét & ddy. Cac ché phim nay thuan loi hon 1 dugc trinh bay & dang liéu don
vi va ¢6 thé duoc bao ché theo phuong phap bat ky da biét trong linh vuc dugc. Céac k§
thuat va ché phdm noi chung dugc néu trong tai lieu: Remington’s Pharmaceutical
Sciences (Mack Publishing Co., Easton, PA). Cac phuong phéap nay bao gdm budc cho
thanh phan hoat tinh két hop v6i chat mang tao nén mot hodc nhiu thanh phan bo
sung. Noi chung, céac ché phdm nay duoc bao ché bang cach tron k¥ va déu thanh phan
hoat tinh véi céac chdt mang dang 1ong hoic cic chét mang dang ran da nghién min

hodc ¢4 hai, va sau do, néu can, thi tao hinh cho san pham.

Céc ché phadm cta hop chat ¢ cong thirc I thich hop dé dung qua duong miéng
6 thé duoc diéu ché thanh cac don vi riéng biét nhu vién tron, vién nang, vién nhong
hodc vién nén, mdi don vi chtra lugng dugc xéac dinh trude ctia hop chét c6 cong thire
[. Céc vién nén duoc dép co thé dugc bao ché bang cach dap thanh phan hoat tinh
trong may thich hop ¢ dang chay tu do nhu bot hodc hat, tuy y trén voi chét lién két,
chét lam tron, chét pha lodng tro, chat bao quan, chét hoat tinh bé mat hodc chét phan

tan. Cac vién nén duoc tao khudn cd thé duoc tao ra béng cach dic hdn hop cua thanh
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phan hoat tinh dang bot duoc lam 4m bang chét pha lodng tro dang 1éng trong may
thich hgp. Cac vién nén nay co thé tiy y duoc boc hodc rach va tuy y duge bao ché sao
cho dé tao ra dac tinh giai phong cham hodc dugc kiém soat cho thanh phén hoat tinh
nam trong cac vién nén nay. Cac vién nén, vién ngdm, vién hinh thoi, huyén pht nudce
hodc dau, bot hodc hat phén tan dugc, nhii tuong, vién nang cimg hodc mém, vi du,
vién nang gelatin, sird hodc con ngot ¢ thé duogc diéu ché dé dung qua dudng miéng.
Céc ché phdm cua hop chit co cong thirc T nham dung qua dudng miéng cé thé duge
didu ché theo phuong phap bat ky da biét trong linh vuc nay dé san xudt duoc pham va
duoc phdm nay c6 thé chira mot hodc nhiéu chét bao gém chat lam ngot, chét tao
huong, chit tao mau va chat bao quan, dé tao ra ché pham chip nhan dugc. Cac vién
nén chira thanh phan hoat tinh két hop véi td duge duoc dung khong doc ma thich hop
dé san xudt vién nén duoc chép nhan. Céc ta dugc nay co thé 1a, vi du, cac chét pha
lodng tro, nhu canxi hodc natri carbonat, lactoza, canxi hodc natri phosphat; chét tao
hat va chét phan tan, nhu tinh bdt ngd, hodc axit alginic; cac chét lién két, nhu tinh bot,
gelatin hodic acaxia; va chat lam tron, nhu magie stearat, axit stearic hodc dé tan. Céac
vién nén c6 thé khong dugce pht hodc ¢ thé duoc phu béng cac k¥ thuat da biét bao
gdm viée tao vi nang dé tri hodn viéc phan tén va hép thu trong dai da day-rudt non va
nho do kéo dai tac dung trong mot khoang thoi gian dai. Vi du, ¢6 thé sir dung vat liéu
tri hodn thoi gian nhu glyxeryl monostearat hodc glyxeryl distearat riéng 1€ hoac két
hop voi sap.

Pé diéu tri cho mét hodc cac md bén ngoai khac, vi du, miéng va da, cac ché
pham t6t hon 1a duge ap dung nhu la thuéc m& hodc kem khu trii chtra (c4c) thanh
phan hoat tinh véi lugng, vi du, nim trong khoang tir 0,075 dén 20% trong lugng/trong
luong. Khi dugc bao ché trong thudc md, cac thanh phan hoat tinh nay c6 thé duoc st
dung v6i mo nén tron lan dugc trong parafin hodc trong nude. Theo cach khac, cac
thanh phan hoat tinh nay c6 thé dugc bao ché trong kem bang kem nén dau trong
nude. Néu mudn, pha nudc cua kem nén co thé bao gém ruou da chuc, tie 13, rugu cod
hai hodc nhiéu nhém hydroxyl nhu propylen glycol, butan 1,3-diol, mannitol, sorbitol,
glyxerol va polyetylen glycol (bao gdm PEG 400) va cac hon hop cua chung. Céc ché
pham khu tra c6 thé duoc mong doi bao gém hop chét tang cudng mic do hap thu
hozc thdm théu cta thanh phan hoat tinh qua da hodc cdc vung bi anh hudng khéc. Cac

vi du vé chit ting cudng thim thdu qua da bao gbm dimetyl sulfoxit va cac chét tuong
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tu ¢6 lién quan. Pha ddu ctia nhil twong theo séng ché ¢6 thé duoc tao ra tir cac thanh
phan da biét theo cach da biét. Trong khi pha nay c6 thé chi bao gdbm chat nhii héa, no
¢6 thé duge mong doi bao gdm hdn hop ctia it nhat mot chat nhii hoa véi chit béo
hogdc dau, hodc véi ca chét béo va diu. T8t hon 1a, chat nhii héa wa nudc duoc bao
odm cung v&i chat nhii hoa ua chit béo ma hoat dong nhu 1a chit lam 6n dinh. Viéc
bao gdm ca dau va chat béo ciling duge uu tién. Doéng thoi, (cac) chat nhii hoa ¢ hodc
khong ¢6 (cac) chat lam 6n dinh tao ra cai goi 1a sap nhil héa, va sdp nay cung véi dau
va chét béo tao ra cai goi 1a thudc md nén nhii hoa ma tao ra pha dugc phén tén trong
ddu cta ché phdm kem. Chét nhii hoa va chét lam én dinh nhi twong thich hop dé
ding trong ché pham theo sang ché sang ché bao gdm Tween® 60, Span® 80, ruou
xetostearylic, rugu benzylic, rugu myristylic, glyxeryl mono-stearat va natri lauryl

sulfat.

Huyén pht nude cta hop chat ¢6 cong thire I chira vat ligu hoat tinh két hop voi
t4 duoc thich hop dé san xudt huyén phu nudc nay. T4 dugce nay bao gdm chét tao
huyén phi, nhu natri carboxymetylxenluloza, croscarmeloza, povidon,
metylxenluloza, hydroxypropyl metylxenluloza, natri alginat, polyvinylpyrolidon, gom
tragacan va gdm acaxia, va chat phan tan hoic chét thdm w6t nhu phosphatit xuét hién
trong tu nhién (vi du, lexitin), san phém ngung tu cua alkylen oxit vdi axit béo (vi du,
polyoxyetylen stearat), san pham ngung tu cua etylen oxit voi rugu béo mach thang (vi
du, heptadecaetylenoxyxetanol), san phdm ngung tu cta etylen oxit véi este mot phan
thu dugce tir axit béo va hexitol anhydrit (vi du, polyoxyetylen sorbitan monooleat).
Huyén phu nudc ciing c6 thé chira mot hodc nhidu chit bao quan nhu etyl hodc n-
propyl p-hydroxybenzoat, mot hodc nhiu chét tao mau, mot hodc nhiu chat tao

huong va mot hodc nhiéu chat lam ngot, nhu sucroza hodc sacarin.

Dugc phdm cua hop chét co cong thire I co thé & dang ché pham tiém vo trung,
nhu huyén phu nuée hodc dau vo trung dang tiém dugc. Huyén phu nay c6 thé dugc
bao ché theo ky thuat da biét bang cach st dung cac chét phan tin hodc chat thim uét
thich hop va chét tao huyén phu néu trén. Ché phim tiém vo trung ciing c6 thé 1a dung
dich hodc huyén phu vo tring dang tiém dugc trong chét pha lodng hozc dung moi
chép nhan dugce khong doc ngoai duong tiéu hoa, nhu dung dich trong 1,3-butandiol
hodc duoc diéu ché dudi dang bot dong kho nhanh. Trong chit dan thudc va cac dung

moi chap nhan duoc ma cé thé duoc st dung 1a nudc, dung dich Ringer va dung dich
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natri clorua dang truong. Ngoai ra, diu vo trung khong bay hoi ¢6 thé duge sir dung
lam dung moi hodc moi truong tao huyén phu. Nham muc dich nay, dau vo6 khuan
khong bay hoi bat ky ¢6 thé dugc sir dung bao gdbm mono- hodc diglyxerit tobng hop.
Ngoai ra, axit béo nhu axit oleic ¢o thé con duge st dung trong cac ché phiam dang
tiém.

Luong thanh phan hoat tinh ma c6 thé duogc két hop véi vat liéu mang dé tao ra
dang liéu duy nhat s& thay d6i phu thudc vao vat chi duoc didu tri va cach dung cu
thé. Vi du, ché phdm giai phong theo thdi gian nhim dé cho ngudi ding qua duong
miéng ¢6 thé chira khoang tir 1 dén 1000mg vét lidu hoat tinh két hop véi luong vat
liéu mang thich hop va thuin tién ma co thé thay dbi tr 5 dén 95% téng hop phan
(trong luong:trong lugng). Dugce phém 6 thé dugc diéu ché dé tao ra luong do duoc
mdt cach dé dang dé dung. Vi dy, co thé xuét hién dung dich nudc nhim dé truyén
trong tinh mach co thé chira thanh phan hoat tinh véi lugng nam trong khoang tlr 3 dén

500pg cho mdi ml dung dich dé truyén thé tich thich hop voi tde do khoang 30mL/gio.

Ché pham thich hgp dung ngoai dudng tiéu hoa bao gbm cac dung dich tiém vo
trung chira nudc va khong chira nwdc ma cod thé chua chét chéng oxy hoa, chit dém,
chit ham vi khuin va chat tan ma lam cho ché phim dang truong v6i mau clia ngudi
nhan dugc du dinh; va huyén ph vo tring chtra nuge va khong chira nude co thé bao

gdm chét tao huyén phd va chat lam dic.

Ché pham thich hop dé dung khu trt vao mét con bao gdm thude nhé mat, trong
do thanh phan hoat tinh dugc hoa tan hodc tao huyén phu trong chat mang thich hop.
nhét 1a dung moi nude doi voi thanh phan hoat tinh. Thanh phan hoat tinh nay tét hon
la c6 mat trong ché pham nay voi ndng do nim trong khoang tur 0,5 dén 20% trong
lugng/trong luong, vi du, niam trong khoang tr 0,5 dén 10% trong lugng/trong lugng,

vi du, khoang 1,5% trong luong/trong lugng.

Ché pham thich hop dé dung khu tra trong miéng bao gdm thudc vién hinh thoi
bao gém thanh phan hoat tinh trong nén ¢4 mui thom, thuong la sucroza va acaxia
hodc tragacan; thudc c6 mui thom bao gom thanh phan hoat tinh trong nén tro nhu
gelatin va glyxerin, hodc sucroza va acaxia; va thudc suc miéng bao gobm thanh phan

hoat tinh trong chat mang dang long thich hop.
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Ché pham dung theo dudng truc trang c6 thé ¢c6 ¢ dang thudc dan v6i bazo

thich hop bao g@)m, vi du, bo ca cao hodc salixylat.

Ché pham thich hop dung trong phdi hodc miii ¢6 c& hat, vi du, nam trong
khoang tir 0,1 dén 500 micron (bao gdm c& hat nim trong khoang tir 0,1 dén 500
micron véi $6 du micron nhu 0,5, 1, 30 micron hodc 35 micron), ma dugc dung béng
cach xong nhanh qua 16 mili hodc x6ng qua miéng sao cho dé cham dén tai phé nang.
Céc ché pham thich hgp bao gdm dung dich nudc hodc dau cua thanh phan hoat tinh.
Cac ché pham thich hop dé dung sol khi hodc bdt kho c6 thé duge diéu ché theo céc
phuong phép thong thuong va ¢o6 thé dugce phan phdi voi chat diéu tri bénh khac nhu
cac hop chit néu trén dung dé didu tri hodc diéu tri du phong céc roi loan nhu duge mod
ta duoi day.

Ché pham thich hop dé dung trong am dao co thé ¢6 duoc bao ché dudi dang
thude dat am dao, gac thdm, kem, gel, hd, bot hodc ché phém phun chua ngoai thanh

ph'ém hoat tinh nhu céc chét mang da biét trong linh vuc k¥ thudt nay la thich hop.

Cac ché phém 6 thé duge bao goi trong vat chira lidu don vi hodc nhiéu liéu, vi
du, éng tiém duoc bit kin va lo nhd, va co thé duoc cit giit trong diéu kién dong-kho
(dong kho nhanh) ma chi can bd sung chit mang dang 16ng vo trung, vi dy, nudc, de
tiém ngay trude khi st dung. Cac dung dich tiém dugc ché ngay lac dung va huyén
phu duoc didu ché tir bot vo trung, hat va céc vién nén c¢6 dang néu trén. Ché pham
dang liéu don vi duogc vu tién 1a ché phém chtra lidu hémg ngay hodc lidu don vi nhd
hang ngay, nhu duoc néu trén dy, hodc phén doan thich hgp cua ching, cua thanh

phan hoat tinh.

Sang ché con dé cap dén cac ché pham thu y, do d6 bao ¢dm it nhat mot thanh
phan hoat tinh nhu dugc xac dinh trén day cung voi chat mang thu y. Céc chat mang
thi y la cac chat hitu hiéu xét vé muc dich sir dung ché pham va c¢ thé 1a chat rén,
16ng hodc khi hodc con theo cach khac la tro hoac chép nhén duoc trong nganh tha y
va tuong thich vdi thanh phan hoat tinh. Céc ché phdm tha y nay c6 thé dugc dung

ngoai duong tiéu hoa, qua duong miéng hodc theo dudng mong mudn bét ky khac.
LIEU PHAP KET HOP

Hop chét c6 cong thire I ¢6 thé duoc str dung riéng 1€ hodc két hop voi chét diéu

tri bénh dé diéu tri bénh hodc roi loan duge md ta trong ban mo td nay, nhu viém hodc
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ri loan tang sinh cao (vi dy, bénh ung thu). Trong mot sé phuong 4n, hop chét c6 cong thire
I dwoc két hop trong dugc phim két hop, hoic ché d6 ding dudi dang lidu phéap két hop, voi
chét trj liéu thir hai bd sung ma c6 tinh chéng viém hoic chéng siéu ting sinh hoic hitu dung
trong didu tri vi€ém, roi loan dép Uing mién dich hoic rbi loan siéu tang sinh (vi dy, bénh ung
thu). Chét diéu tri bd sung co thé 1a chat ac ché Bcl-2, chat tc ché JAK, chét tc ché PI3K,
chét tc ché mTOR, chét chéng viém, chét diéu bién mién dich, chit dung trong hoa tri ligu,
chit ting cudng qua trinh chét t& bao theo chuong trinh, yéu td dinh dudng than kinh, chét dé
diéu tri bénh tim mach, chét dung dé diéu tri bénh gan, chét khéng virut, chét diéu tri rdi loan
mau, chit dung dé diéu tri bénh dai thdo duong va chét didu tri céc r6i loai thiéu hut mién
dich. Chét didu tri tht hai c6 thé 1a chit chéng viém NSAID. Chét didu tri thir hai c6 thé 1a
cht dung trong hoa tri liéu. Hop chét thir hai cua dwoc phim két hop hodc ché do chia lidu
nay tot hon 13 ¢6 hoat tinh b6 sung vao hop chét c6 cong thirc I sao cho chiing khong tac
dong bét loi v6i nhau. Hop chét ndy cé mit mdt cach thich hop trong t6 hop v6i lwong ma
hitu hiéu dbi v6i muc dich du dinh. Theo mot phuong 4n, ché phim theo sang ché chira hop
chét c6 cong thue I, hodc chét déng phén 1ép thé, chét hd bién, solvat, chét chuyén hoa hoac

mudi dugc dung hodc tién dugc chét cua chung, két hop véi chét tri liéu khac nhu NSAID.

Liéu phép két hop nay c6 thé dugc ding nhu 13 ché do ddng thoi hoic theo thir tu.
Khi duge ding theo th ty, td hop nay c6 thé duge ding trong hai hodc nhiéu 1an dung.
Viéc ding két hop bao gdm ding dbng thoi, st dung céc ché phim riéng r& hoic duoc
phim duy nhét, va dung lién tiép theo thtt ty, trong d6 t5t hon 13 c6 mdt khoang thoi gian

trong d6 hai (hodc tAt cd) hoat chét déng thoi tdc dong cac hoat tinh sinh hoc clia ching.

Céac lidu thich hop dbi voi chit ding ddng thoi bat ky néu trén 14 cac lidu dugc st
dung hién tai va c6 thé dugc giam di do tic dung két hop (hiép ddng) ctia chit méi ndy va

céc chat hoa tri li€u khac hodc viéc dicu tri.

Liéu phap két hop nhu néu trong md ta ndy c6 thé tao ra “su hiép ddng” va xic nhan
“tinh hiép ddng”, ttrc 13, dat dugc tac dung 16n hon khi st dung céc thanh phén hoat tinh
clng nhau so v6i tng tic dung khi str dung céc hop chit riéng r&. T4c dung hiép ddng co
thé dat duoc khi cac thanh phéan hoat tinh 1a: (1) dugc bao ché ddng thoi va ding hodc phan
phéi ddng thoi trong ché phdm dang lidu don vi két hop; (2) dugc phan phdi bang cach
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thay thé hodc dung song song nhu la cac ché pham riéng ré; hoic (3) bang mot sé ché
do diéu tri khac. Khi duoc phan phéi trong liéu phap thay thé, tic dung hiép dong c6
thé dat duoc khi hop chat duge ding hodc phan phéi theo tht tu, vi du, bang cac lan
tiém khac nhau trong cdc dng tiém riéng r&, vién tron hogc vién nang riéng ré&, hodc thé
truyén riéng r&. Noi chung, trong liéu phép thay thé, liéu hiru hiéu cta timg thanh phan
hoat tinh duoc dung theo thi tu, tic la, theo loat, trong khi dé trong liéu phéap két hop.,

liéu hiru hiéu cua hai hodc nhiéu thanh phén hoat tinh dugc dung cung véi nhau.

Trong phuong an cu thé cua lidu phap chdng bénh ung thu, hop chét co cong
thae I, hodc chat déng phén lap thé, chét hd bién, solvat, chét trao ddi chit, hodc mudi
duogc dung hodc tién duoc chit cta no, co thé duoc két hop véi cac chét hoa tri liéu,
noi tiét hodc khang thé khac nhu cac chit dugc mod ta trong ban mo ta nay, cling nhu 1a
két hop voi liéu phap phau thuat va liéu phap tia X. Do d6, cac liéu phap két hop theo
sang ché bao gom viéc dung it nhit mot hop chat co cong thire I, hodc chat dong phan
1ap thé, chat déng phén di hinh, chét hd bién, solvat, chét chuyén hoéa, hodc mudi duoc
dung hodc tién dugce chit cua nd, va viée s dung it nhét mot phuong phap diéu tri
bénh ung thu khéc. Luong (cac) hop chét ¢6 cong thie I va (cac) chit héa tri liéu dugce
hoat tinh khac va cac thoi diém dung tuong dbi duoc chon loc dé dat duogc tac dung

diéu bi bénh két hop mong mudn.

Theo mot sd phuong éan, hop chét co cong thuc [, hodc mudi dugc dung cta no,
dugc st dung két hop véi chét tc ché enzym aromataza, chét e ché con dudng
phosphoinositit 3-kinaza (PI3K)/mTOR, chét tc ché CDK 4/6, chat tc ché HER-2,
chat @rc ché EGFR, chét e ché PD-1, chat e ché poly ADP-riboza polymeraza
(PARP), chét e ché histon deaxetylaza (HDAC), chét uc ché HSP90, chét tc ché
VEGFR. chit tic ché AKT, hoa tri liéu, hodc dang két hop clia cac chat/liéu phap néu

trén.

Theo mot sb phuong an, dugc phém chtra hop chét co cong thuc I, hodc mubi
dugc dung cda nd, duge dung két hop voi chét tri liéu khac dugce chon tir paclitaxel,
anastrozol, exemestan, xyclophosphamit, epirubixin, fulvestrant, letrozol, gemxitabin,
trastuzumab (HERCEPTIN®, Genentech), trastuzumab emtansin (KADCYLA®,
Genentech). pegfilgrastim, filgrastim, tamoxifen. docetaxel, toremifen, vinorelbin,

capecitabin, va ixabepilon.
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Theo mot s6 phuong an, hop chat co cong thire I, hodc mudi duge dung cta nd,
duoc dung két hop vai liéu phap tre ché hocmon, hoa tri li€u, liéu phap chi€u xa, cac

khang thé don dong hodc dang phdi hop cua céc liéu phap néu trén.

Liéu phap trc ché hocmon bao gdm viée str dung cac chét phong bé qua trinh
san xuét estrogen hodc phong bé thy thé estrogen. Theo mdt sd phuong an, liéu phap
ttc ché hocmon bao gém viée s dung chat didu bién thu thé estrogen va/chit e ché
enzym aromataza. Cac chét diéu bién thu thé estrogen bao gém cac dan xuét cua
triphenyletylen (vi du, tamoxifen, toremifene, droloxifen, 3-hydroxytamoxifen,
idoxifen, TAT-59 (dan xudt dugc phosphoryl héa cia 4-hydroxytamoxifen) va
GW5638 (dan xudt axit carboxylic cta tamoxifen)); chét diéu bién thy thé estrogen
khong steroit (vi du, raloxifen, LY353381 (SERM3) va LY357489); chit diéu bién thu
thé estrogen steroit (vi du ICI-182,780). Cac chét we ché enzym aromataza bao gdm
chét (rc ché enzym aromataza steroit va chét trc ché enzym aromataza khong steroit.
Céc chat Gc ché enzym aromataza steroit bao gém, nhung khong gi¢i han ¢, nhu
exemestan. Cac chit wc ché enzym aromataza khong steroit bao gdm, nhung khong

gidi han 0, anastrozol, va letrozol.

Theo mdt sb phuong an, hop chét co cong thue I, hoac mudi dugc dung cuia no,
duge dung két hop vé6i chét G ché CDK 4/6. Theo mot s phuong én, chit e ché
CDK 4/6 1a palbociclib (PD-0332991), ribociclib (LEEO11)hodc LY283519. Theo mot
s6 phuong an, chét tic ché CDK 4/6 1a LEEO11. Theo mot s6 phuong an, ribociclib
(LEEO11) duoc dung ¢ liéu khoang 10 mg/ngay dén khodng 1000 mg/ngay. Theo mot
s6 phuong 4n, LEEO11 dugc dung & lidu khoang 400 mg/ngay, khoang 500 mg/ngay
hodc khoang 600 mg/ngay. Theo mot s6 phuong 4n, lidu hang ngay ctia LEE011 duoc
dung qua duong miéng. Theo mot sé phuong 4n, liéu hang ngay cuda ribociclib
(LEEO11) dugc dung qua duong miéng mot ngdy mot lan trong ba tuan, sau do nghi

dung thudc mot tudn, khi do ribociclib (LEE011) khong duge dung.

Theo mot sb phuong an, hgp chét co cong thuce I, hoac mubi duoc dung cua no,
duoc dung két hop voi chat irc ché qué trinh phosphoinositit 3-kinaza (PI3K)/mTOR.
Theo mot sb phuong an, chat tic ché qua trinh phosphoinositit 3-kinaza (PI3K)/mTOR
la everolimus, temsirolimus, BEZ235 (dactolisib), BYL719 (alpelisib), GDC0032
(taselisib), BKMI120 (buparlisib), BGT226, GDCO0068 (ipatasertib), GDC-0980
(apitolisib), GDC0941 (pictilisib), INK128 (MLN0128), INK1117, OSI-027, CC-223,
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AZD8055, SAR245408, SAR245409, PF04691502, WYEI125132, GSK2126458,
GSK-2636771, BAY806946, PF-05212384, SF1126, PX866, AMG319, ZSTK474,
Call01 (idelalisib), PWT33597, CU-906, AZD-2014 hoac CUDC-907. Theo mdt sd
phuong an, chat Gc ché qué trinh phosphoinositit 3-kinaza (PI3K)/mTOR la
everolimus. Theo mét sé phuong an, everolimus duoc ding & liéu khoang 1 mg/ngay
dén khoang 20 mg/ngay. Theo mdt sb phuong én, everolimus duoc ding & lidu khoang
2.5 mg/ngay, khoang 5 mg/ngay, hodc khoang 10 mg/ngay. Theo mot sd phuong én,
lidu hang ngay cta everolimus dugc ding mot ngay mot lan. Theo mot sé phuong an,
chét we ché qué trinh phosphoinositit 3-kinaza (PI3K)/mTOR 1a BKM120 (buparlisib).
Theo mot s6 phuong dn, BKM120 (buparlisib) duge dung & liéu khoang 5 mg/ngay
dén khoang 500 mg/ngay. Theo mot sé phuong an, BKM120 duge ding ¢ lidu khoang
50 mg/ngay dén khoang 100 mg/ngay. Theo mot sé phuong an, BKM120 duoc dung &
lidu khoang 100 mg/ngay. Theo mot s6 phuong 4n. lidu hang ngay ciia BKM120 duge
dung mot ngay mot lan. Theo mot s6 phuong 4n, chét e ché phosphoinositit 3-kinaza
(PI3K)/mTOR 1a BYL719. Theo mdt sé phuong an, BYL719 duoc dung & liéu khoang
25 mg/ngay dén khoang 1000 mg/ngay. Theo mot s6 phuong 4n, BYL719 dugc ding
& liéu khoang 250 mg/ngay hodc khoang 350 mg/ngay. Theo mét sé phuong an, lidu
hang ngay cua BYL719 duge dung mét 1dn mot ngay.

SAN PHAM CHUYEN HOA CUA HOP CHAT CO CONG THUC I

San pham chuyén hoa in vivo c6 cong thire I duge md ta trong ban md ta nay
cling ndm trong pham vi cia sang ché. San phdm nay c6 thé thu duoc, vi dy, bang cach
oxy hoa, khu, thuy phan, amin hda, khtr amin hoa, este hoa, khir este hoa hodc phan
giai enzym, ctia hop chat duoc dung. Do do6, sang ché bao gdm cac chat chuyén héa
ctia hop chét c6 cong thire I, bao gdm hop chét duoc san xudt theo quy trinh bao gém
viéc cho hop chét theo sang ché tiép xuc voi dong vat ¢d vu trong mdt khodng thoi

gian du d¢ thu dugc san pham chuyén hoa cua no.

San phdm chuyén hoa thuong duoc nhan dién bang cach didu ché chat dong vi
danh déu bang tia X (vi du, "“C hodc *H) ctia hgp chat theo sang ché, cho dong vat nhu
chudt cbng, chudt nhat, chudt lang, khi hodc nguoi ding san phdm nay ngoai duong
tiéu hoa & lidu phat hién duge (vi dy, cao hon khoang 0,5 mg/kg), cho phép c6 du thoi
gian dé xudt hién su chuyén hoa (cu thé 1a tir 30 gidy dén 30 gid) va co lap san pham

chuyén hoa cuia n6 tir nude ticu, mau hodc mau sinh hoc khac. Céc san pham nay duogc
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c¢d lap mot cach dé dang do ching dugc danh du (cac san pham khac duge co lap
bang cach sir dung cac khang thé ¢ kha nang lién két epitop ton tai trong chat chuyén
hoa). Céu truc chét chuyén héa duge xac dinh theo cach thong thuong, vi du, bang
cach phén tich MS, LC/MS hodc NMR. Noi chung, tién hanh phan tich chét chuyén
hoa theo cach giéng nhu cdc nghién ctu chuyén hoa thudc thong thuong ma cac
chuyén gia trong linh vuc k¥ thuat nay da biét. Cac san pham chuyén hoa, mién la
chung khong dugce phat hién theo cach khac in vivo, ¢o thé hiru dung trong cac thir

nghiém chan doan dé chia liéu diéu tri bénh cta hop chét theo sang ché.
Vit pham

Trong mdt phuong an khac, sang ché d& xuit vt pham san xuat, hodc “bd kit”,
chra cac vat liéu hru dung dé diéu trj cac bénh va roi loan dugc mo ta trén day. B kit
bao gém vat chira bao gbm hop chit ¢6 cong thirc . BY kit con ¢o thé bao gdm nhan
hodc quang céo roi, trén hodc két hop véi vat chira. Thuat ngit “quang céo roi” duoc
st dung dé chi cac chi dan dung thude thuong co trong céc bao géi clia san pham diéu
tri bénh ban trén thi truong, ma chtra thong tin vé cac chi dinh ding thudc, cach st
dung, liu, cép, chdng chi dinh va/hodc canh bdo lién quan dén viéc st dung cic san
phdm diéu tri bénh nay. Céc vat chita thich hgp bao gdm, vi du, chai, lo nho, ong tiém,
bao Xép. Vit chra nay co thé duoc lam tir cac vat liéu khdc nhau nhu thiy tinh hodc
nhya. Vat chira nay c¢6 thé chira hop chét ¢ cong thire I hodc II hoidc ché pham ctia no
ma hitu hiéu dé diéu tri tinh trang bénh va co thé c6 céng vao vo trung (vi du, vat chua
6 thé 1a tai dich dung trong tinh mach hodc lo nho c6 nép ma kim tiém dud6i da co thé
xuyén qua dugc). it nhAt mot hoat chét trong ché pham la hop chat ¢6 cong thire I.
Nhan hodc t& huéng dan sir dung roichi ra rang ché phdm dugce st dung dé diéu trj tinh
trang bénh dugc lya chon, nhu bénh ung thu. Ngoai ra, nhan hodc to hudng dan su
dung roi ¢6 thé chi ra rdng bénh nhéan can didu tri 1a ngudi méc rdi loan nhu rdi loan
ting sinh cao, bénh thoai hoa than kinh, chimg phi tim, dau, bénh dau nura dau hodc
bénh hodc kha ning chan thuong than kinh. Trong modt phuong é4n, nhan hodc to
hudng dan st dung chi ra rang ché pham bao géom hop chét ¢6 cong thire I ¢6 thé duoc
st dung dé diéu tri rdi loan do sy sinh trudng té bao bt thuong. Nhan hodc to roi
quang cao cling ¢o thé chi ra rang ché pham c6 thé duoc sir dung dé diéu tri cac roi
loan khac. Theo cach khac, hodc ngoai ra, vt phém san xuét con c6 thé bao g6m vat

chtra tht hai bao gdm chit dém dugc dung, nhu nuge ham vi khuédn dung dé tiém
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(bacteriostatic water - BWFI), nudc mudi duoc dém phosphat, dung dich Ringer va
dung dich dextroza. N6 con cé thé bao gdm céac vat lidu khic dugc mong muén theo
quan diém vé tinh thuong mai va nguoi st dung, bao gdm chéat dém khac, céc chét pha

lodng, chat loc, kim, va ong tiém.

B0 kit con ¢6 thé bao gdm cic hudng din dung hop chét c6 cong thuc I va, néu
co, duoc phém tht hai. Vi dy, néu bd kit bao gém ché phém thtr nhat chua hop chét ¢o
cdng thuc I, va dugc pham thtr hai, bo kit con co thé bao gdm cac huéng dian dung
ddng thoi, theo thir tu hodc riéng r& cia dugce pham thtr nhat va thtr hai cho ngudi bénh

¢cO nhu cau.

Theo mdt phuong an khac, bd kit thich hop dé phan phéi dang rin ding qua
duong miéng cua hop chét ¢o cong thirc I, nhu cac vién nén hodc vién nang. B0 kit
nay tét hon 1a bao gdm mot s6 lidu don vi. B kit nay c6 thé bao gom thé co lidu duge
dinh hu6ng theo thir ty muc dich str dung. Vi du vé bd kit nay 1a “bao xdp”. Bao x6p
la da biét trong nganh cong nghiép bao goi va duge st dung rong rai dé bao goi dang
liéu duogc don vi. Néu mudn, ¢6 thé bd tri muc ghi nh¢, vi dy, ¢ dang sd, chit, hodc cac
dAu hiéu khac hodc to lich trong roi, thiét ké cac ngay trong lich trinh diéu tri ma cac

licu ¢6 the duoc dung.

Theo mot phuong an khéac, b kit co thé bao géln (a) vat chura thu nhét chira
hop chét ¢6 cong thire I; va tuy y (b) vét chira thtr hai chira dugc pham thtr hai, trong
d6 duge pham thu hai bao gdm hop chét tht hai ¢6 hoat tinh khang ting sinh cao.
Theo cach khac, hoac ngoai ra, bd kit con ¢o thé bao gém vat chira thr ba bao g&‘)m
chit dém duoc dung, nhu nuée ham vi khuén dung dé tiem (BWFI), mudi duge dém
phosphat, dung dich Ringer va dung dich dextroza. N6 con ¢6 thé bao gdm céc vat li¢u
khéc duge mong mudn theo quan diém vé tinh thuong mai va ngudi s dung, bao gdm

chat dém khac, cac chit pha loang, chét loc, kim, va 6ng tiém.

Trong mot sd phuong 4n khéc, trong do bd kit bao gdm ché pham c6 cong thue
I va chét diéu tri bénh thtr hai, bd kit c6 thé bao gdm vat chira dé chira cac ché pham
riéng r& nhu chai duoc phén chia hodc bao goéi mong duge phan chia, tuy nhién, cac
ché pham riéng ré nay cling co thé duoc chta trong vat chira khong duge chia duy
nhét. Cu thé 1a, bo kit bao gdbm cac huéng dan st dung cac hop phan riéng ré nay. Bo

kit dac biét tién lgi khi cac hop phﬁn riéng ré tdt hon la duoc cép O cac dang liéu khac
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nhau (vi dy, qua dudng miéng va ngoai dudng tiéu héa), duoc ding & cac khoang liéu khac

nhau, hoic khi bac s§ k& don mong mubn chuén do cua timg hop phin cia t hop.
DIEU CHE HOP CHAT CO CONG THUC 1

Hop chét c6 cong thirc I ¢6 thé duge tdng hop theo céc cach tbng hop ma bao gbm cac
quy trinh tuong tw véi cac quy trinh da biét trong linh vure héa hoc, cu thé 1 theo phin mo ta
trong ban md ti ndy, va cdc quy trinh ddi véi cic di vong khac dwgc mo ta trong:
Comprehensive Heterocyclic Chemistry II, Editors Katritzky and Rees, Elsevier, 1997, vi duy,
Volume 3; Liebigs Annalen der Chemie, (9):1910-16, (1985); Helvetica Chimica Acta,
41:1052-60, (1958); Arzneimittel-Forschung, 40(12):1328-31, (1990). Céc vat liéu ban dau noi
chung 14 c6 thé mua dugc trén thi trudng nhu Aldrich Chemicals (Milwaukee, WI) hogc dugc
diéu ché mot cach d& dang biang cach sir dung cic phuong phap ma ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuat nay da biét (vi du, dugc diéu ché bang cic phuong phap thong
thuong dugc mo ta trong Louis F. Fieser and Mary Fieser, Reagents for Organic Synthesis, V.
1-23, Wiley, N.Y. (1967-2006 ed.), hodc Beilsteins Handbuch der organischen Chemie, 4,
Aufl. ed. Springer-Verlag, Berlin, bao gdm céc bd sung (cling c6 sin thong qua co s& dit liéu

truc tuyén Beilstein).

Céc chuyén dbi héa hoc téng hop va phuong phap nhém bao vé (bao vé va pha bao ve)
hitu dung trong viéc tdng hop hop chit c6 cong thire I va cac chét phan tmg can thiét va céc
hop chit trung gian da biét trong linh vue k¥ thuat nay va bao gdm, vi duy, cac hop chét dugc
md ta trong R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T.
W. Greene and P. G.M. Wuts, Protective Groups in Organic Synthesis, 3" Ed., John Wiley and
Sons (1999); va L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley

and Sons (1995) va céc tai ban cta no.

Hop chit c6 cong thirc I ¢6 thé dugc diu ché riéng 16 hoic dé lam thu vién hop chét
bao gém it nhit 2, vi du, nam trong khoang tur 5 dén 1000 hop chét, hodc tir 10 dén 100 hop
chit. Thu vién cac hop chét co cong thuc I co thé duoc didu ché bé‘lng cach ‘tach va tron’ két
hop hoic bang cach téng hop song song nhiéu 14n bing cach sir dung phuong phap hoa hoc

pha dung dich hodc pha rén, bing cac quy trinh ma ngudi c6 hiéu biét trung binh trong linh
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vuc k¥ thuit nay da biét. Do d6, theo mot khia canh khac, sang ché d& xuét thu vién hop chét

bao gom it nhat 2 hop chat, hodc cac mudi duge dung cta né.

Céc vi du d& xuit phuong phap minh hoa d& didu ché hop chit c6 cong thic I. Ngudi c6
hidu biét trung binh trong linh vyc k¥ thuat nay s& hidu ring, c6 thé sir dung cac cach tbng hop
khac dé tng hop hop chét c6 cong thirc I. Mic di cac vat liéu ban dau va chit phan tng dic
hi¢u dugc mo ta va dugc bdc 16 trong cac hinh v& va vi dy, cac vét li¢u ban dau va chit phan
ung khac cé thé duoc thé mot cach d& dang dé tao ra cac dan xuét va/hoic didu kién phan ing
khac nhau. Ngoai ra, nhidu hop chit duoc ldy 1am vi du duge didu ché bing cac phuong phap
dwoc mod ta con ¢6 thé duoc thay dbi theo ban md ta ndy bing cach st dung phuong phip hoéa

hoc thong thudng ma ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay di biét.

Trong qué trinh diéu ché hop chét c6 cong thirc I, c6 thé cin bao vé cic tinh ning tir xa
(vi du, amin bac mdt hodc bac hai) cia cac hop chét trung gian. Nhu clu vé viéc bao vé nay s€
thay ddi phu thudc vao ban chit cia tinh ning tir xa va cac diéu kién cta phwong phap didu
ché. Cac nhém béo vé amin thich hop bao gdm axetyl, trifloaxetyl, t-butoxycacbonyl (BOC),
benzyloxycacbonyl (CBz) va 9-florenylmetylenoxycacbonyl (Fmoc). Nguoi ¢6 hiéu biét trung
binh trong linh vuc k§ thuat ndy s& x4c dinh mot cach dé dang nhu cau v& viéc bao vé nay. Dbi
v4i viéc mo ta cdc nhém bao vé ndy va viéc st dung chung, xem T. W. Greene, Protective

Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.

Trong phuwong phap didu ché hop chét ¢6 cong thirc I, thusn lgi 14 ¢6 thé tach san phdm
phan tmg tir mot san phim phan tmg khac vi/hoic tlr vat liéu ban diu. Cac san phim mong
mudn thu duge tir ting budc hoic hang loat cic budc dugc tach va/hodc tinh ché dén muc
ddng nhit mong mudn bing céc k¥ thuat thong thudng trong linh vuc nay. Cu thé 14 viéc tach
ndy bao gbm viéc chiét nhiéu pha, két tinh tir dung moi hodc hdn hgp dung moi, chung cét,
thang hoa, hodc sic ky. Séc ky ¢6 thé bao gdm sb luong phuong phép bét ky bao gdm, vi du:
sic ky pha d4o va pha chuén; sic ky rdy phén tir; sic ky trao d6i ion; phwong phap va thiét bi
sic ky léng 4p suét cao, trung binh, thip; sic ky phan tich pham vi nhé; sic ky di chuyén 16p
mo phdng (simulated moving bed - SMB) va sic ky 16p mong hoic 16p day didu ché, ciing nhu

1a c4c k¥ thuat sic ky 16p mong pham vi nhé va séc ky nhanh.
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Mbt loai phwong phap tach khac bao gdm xir 1y hdn hop bing chat phan (mg dwoc chon
dé lién két hodc néu khéng thi 1am cho c6 thé tach dugc san phdm mong mudn, vat liéu ban
diu khong phan g hodic phan tng bing san phdm. Céc chit phan tmg niy bao gdm céc chit
hép phu hoic chét hip thu nhu than hoat tinh, sing phén tit hodc mdi trudng trao déi ion. Theo
cach khéac, chat phan tng c6 thé 13 axit trong truong hop vat liéu bazo, bazo trong truong hop
vét liéu axit, chit phan tng lién két nhu khang thé, protein lién két, chét tao chelat chon loc
nhu ete vong hodc chét phan tng chiét ion chét 16ng/chat 16ng (LIX). Viéc chon phwong phép
tach thich hop phu thudc vao ban chit cia vat liéu bao gém, nhu, diém s6i va phén t lugng
trong qué trinh chung cét va thing hoa, ¢6 hoic khong c6 nhom chirc phan cyc trong séc ky va

tinh dn dinh cta vat liéu trong moi trudng axit va bazo trong qua trinh chiét nhidu pha.

Hbn hop khéng dbi quang c6 thé dugc tach thanh cic hop chat khéng dbi quang riéng
r& cia ching trén co s& cic chénh 1&ch Iy hoa cta ching bang cac phwong phap ma ngudi cé
hiéu biét trung binh trong linh vuc k¥ thuat nay da biét, nhu bang cach sic ky va/hodc két tinh
phan doan. Chit ddng phan dbi anh c6 thé dugc tich bang cich chuyén hoa hdn hop dong
phan déi anh thanh hdn hop khong dbi quang bing cach cho phan tmg v&i hop chét quang hoat
thich hop (vi du, chit bd tro khong dbi xing nhu rwou khéng ddi xtimg hoic clorua axit
Mosher), tach hop chét khong d6i quang va chuyén hoa (vi du, thiy phén) chit déng phan
khong dbi quang riéng thanh chét ddng phan d6i anh tinh khiét twong (mg. Ngoai ra, mot sd
hop chét theo sdng ché c¢6 thé 1a chit ddng phan atrop (vi du, biaryl dugc thé) va dugc xem la
mot phin cua sang ché. Chit ddng phan dbi anh ciing ¢6 thé duoc tach bing cach sir dung cot
HPLC khong ddi xtng.

Chét ddng phén 1ap thé riéng 18, vi du, chit ddng phan ddi anh, v& co ban khong c¢6 chat
ddng phan 14p thé ctia n6 co6 thé thu duoc bang cach phan giai hdn hop raxemic bang céach sir
dung phuong phép nhu tao ra hop chit khong ddi quang bang cach st dung chét phan giai
quang hoat (Eliel, E. and Wilen, S. “Stereochemistry of Organic Compounds,” John Wiley &
Sons, Inc., New York, 1994; Lochmuller, C. H., (1975) J. Chromatogr., 113(3):283-302). Hon
hop raxemic ctia hop chit khong dbi ximg c6 thé duge tach va duge co 1ap bing phuong phép
thich hop bét ky, bao gdm: (1) tao ra mubi ion, khong ddi quang véi hop chét khong ddi xting
va tach bang cach két tinh phan doan hodc cac phuong phap khic, (2) tao ra hop chat khéng

d6i quang v&i chit phan tng din xuit khong dbi ximg, tach hop chat khong d6i quang, va
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chuyén héa thanh chét ddng phan 1ap thé tinh khiét, va (3) tach chat dong phan lap thé
vé co ban tinh khiét hodc duoc lam giau truc tiép trong cac didu kién khong dbi xing.
Xem “Drug Stereochemistry, Analytical Methods and Pharmacology,” Irving W.
Wainer, Ed., Marcel Dekker, Inc., New York) (1993).

O phuong phap (1), mudi khong doi quang ¢6 thé duge tao ra bang cach cho
bazo ddng phdn déi anh khong déi xtng tinh khiét nhu bruxin, quinin, ephedrin,
strycnin, hodc a-metyl-B-phenyletylamin (amphetamin) phan tmg v&i hop chét khong
ddi xing c6 chirc nang axit, nhu axit carboxylic va axit sulfonic. Mubi khong dbi
quang c6 thé duge kich thich dé tach bang cach két tinh phan doan hoic sdc ky ion.
P&i voi viée tach chit ddng phan quang hoc cta hop chét amin, viéc bd sung axit
carboxylic hodc axit sulfonic khong dbi xtmg, nhu axit camphorsulfonic, axit tartric,

axit mandelic, hodc axit lactic co thé dan dén su tao ra mudi khong doi quang.

Theo cach khac, bang phuong phép (2), co chit dugc phan gidi dugce cho phan
mg voi mot chat dong phan ddi anh cua hop chét khong doi xting dé tao ra cap khong
dbi quang (E. and Wilen, S. “Stereochemistry of Organic Compounds”, John Wiley &
Sons, Inc., 1994, p. 322). Hop chit khéng déi quang c6 thé dugc tao ra bang cach cho
hop chét khong ddi xtmg phén Gng voi chét phan tng thu duoc khong dbi xtmg tinh
khiét ddng phan dbi anh, nhu dan xudt mentyl, sau do la tach hop chat khong doi
quang va thiy phan dé thu duge chét ddng phan ddi anh tinh khiét hoac dugc lam giau.
Phuong phap xéac dinh do tinh khiét quang hoc bao gém tao ra cac este khong doi
xrng, nhu mentyl este, vi dy, (-) mentyl clorofomat v&i sy ¢6 mat cua bazo, hodc este
Mosher, a-metoxy-a-(triflometyl)phenyl axetat (Jacob III. J. Org. Chem. (1982)
47:4165), cua hdn hop raxemic, va phén tich phé 'H NMR vé su ¢6 mit cla hai chét
ddng phan ddi anh atrop hodc hop chit khong ddi quang. Hop chét khong dbi quang
dn dinh cua hop chit dong phan atrop c6 thé dugc tach va cb 1ap bang sic ky pha
chudn va pha dao theo phuong phap tach naphtyl-isoquinolin atrop (WO 96/15111).
Bang phuong phap (3), hdn hop raxemic cta hai chét ddng phan dbi anh c6 thé dugc
tach bing sic ky bang cach st dung pha tinh khong dbi xtmg (“Chiral Liquid
Chromatography™ (1989) W. J. Lough, Ed.. Chapman and Hall, New York: Okamoto,
J. Chromatogr., (1990) $13:375-378). Chit dong phan ddi anh tinh khiét hogc dugc

lam giau co thé duoc phan biét bang phuong phap dung dé phan biét cac phan tur
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khong dbi xtmg khac v6i nguyén tir cacbon khong ddi xtmg, nhu tan sic quay quang
va ludng cuc vong.

Céc hop chat ¢ cong thue I ¢o thé duoc didu ché bing Quy trinh tdng quat

duogc néu trong cac So dd 1-7.

So dd 1:
Boc,
N
R,
) » \/‘ |
Z0oH
1
R3 R*
HN—RS 2
=
R .
A~N e
m(R®) \Ra Axit, gia nhiét

So dd 1 thé hién san phdm trung gian 1, para-hydroxy benzaldehyt, dugc cho
phan Ung vai tert-butyl 3-iodoazetidin-1-carboxylat dé tao ra san pham trung gian 2
duoc ldy lam vi du la tert-butyl 3-(4-formylphenoxy)azetidin-1-carboxylat. San pham
trung gian 1 duoc lay lam vi du la 2,6-diflo-4-hydroxybenzaldehyt. Vi¢c déng vong 2
bang cac amin hai vong 3 tao ra san phdm trung gian 4 1a tetrahydro-pyrido[3,4-
blindol-1-yl azetidin ba vong. Loai nhom bao vé bang axit ctia 4 va alkyl hoa 5 tao ra

san pham trung gian 6 1a tetrahydro-pyrido[3,4-b]indol-1-yl azetidin ba vong.
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So dd 2:

So dd 2 thé hién san phdm trung gian 7 1a para-iodo benzaldehyt, nhu 2,6-diflo-
4-iodobenzaldehyt, dugc dong vong bang cac amin hai vong 3 tao ra san pham trung
gian 8 1a tetrahydro-pyrido[3,4-b]indol-1-yl iodophenyl ba vong. Phan tng cua 8 voi
ruou 9 tao ra san pham trung gian 10 14 tetrahydro-pyrido[3,4-bJindol-1-yl ba vong.

So do 3:
OHC, 1
3 Z'-C
5 R R* ;/(1
X-R 6
(R®)m HN—R5 1=
X=I, OTf, Br %\’ 3 X=l,BroP
. X N AcOH, totuen, gia nhiét
hodc amin hoa khir bang H
aldehyt hodc keton 12
Y2
. H-22-Y! Y3 ,
R R4 R‘l R2 5 R R4
(R%m N-R5 Chét xuc tac Pd hoac Cu )m\ N-RS
X I Gia nhiét N TN
N Z'-Cy x~~N Z'Cy 2
H X! hoac phan ing Mitsunobu hoéc H A N
alkyl hoa 1" " R2
13 Y 14 ROR

So dd 3 thé hién phéan Gng cua amin 11 véi chét tht alkyl héa, trong d6 nhom
roi chuyén co thé 1a iodua, hodc bromua, hodc triflat, tao ra san pham trung gian 12.

Theo cach khéc, amin 11 c6 thé ciing phan Gng voi aldehyt hodc keton dé tao ra san
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pham trung gian 12 thong qua phan ng amin hoa khir. Viéc ngung tu sén phdm trung
gian 12 véi aldehyt sau do tao ra san pham trung gian 13. Todua hodc bromua trén
nhom X! cua Cy sau d6 ¢ thé duoc két hop véi rugu, hodc amin, hodc sulfua, hodc
olefin thong qua phan ung Ullman, hodc Buchwald, hodac Heck dugc xuc tac bdi Pd
hodc Cu dé tao ra san phém dich 14. Theo cach khac, phenol (OP) da dugc bao vé trén
nhom Cy ¢6 thé duoc loai nhom bao vé, va phenol thu duge c6 thé duogc két hop tiép
v6i ruou thong qua phan ung Mitsunobu. Theo cach khéc, phenol nay ciling ¢ thé
dugc alkyl hoa, bé‘mg iodua, hodc bromua, hodc clorua, hodc triflat, hodc mesylat, dé

tao ra san pham trung gian 14 1a tetrahydro-pyrido[3,4-b]indol-1-yl ba vong.

So dd 4:
OHC,
3 Z'-cy 3
R R* i R R4 0
6 5
(ROm (R®m MR
c NHz X'=l, Br, OP c NH
XA SR e S
NS N ' . NN N Z\Cy
H AcOH, totuen, gia nhiét H \
x‘l
11 15
2
H-z2-Y[ ye
R3 1" N2 RS R*
R4 R" R " 0
(R®m 40 Chét xtc tae Pd hoge Cu ¢ )m\ n—L 5
X/ N 5 Gia nhiét - ’ AN R
l N R NS N Z'-Cy 2
NN N ZW\Cy 5 o ) . H \ AN
H \ hodc phan (mg Mitsunobu hoic 22yl Y8
X1 lkyl hé
16 ayihod 17 R'" R?

So do 4 thé hién viéc dong vong amin 11 theo phan tng Pictet-Spengler bang
aldehyt tao ra san pham trung gian 15, trong d6 X' la iodua hodc bromua. Phan tng
cta amin 15 véi clorua axit tao ra amit 16. Nhom iodua hodc bromua X' trén nhém Cy
sau do co thé duoc két hop véi ruou, hodc amin, hodc sulfua, hodc olefin thong qua
phan ung Ullman, hoac Buchwald, hodc Heck duoc xtc tac boi Pd hodc Cu dé tao ra
san pham trung gian 17. Theo cich khéc, phenol da duogc bao vé (OP) trén nhom Cy
clia 16 c6 thé duge loai nhém bao vé, va phenol thu duoc co thé duoc két hop tiép voi

ruou thong qua phan rng Mitsunobu dé tao ra 17. Theo cach khac, phenol (OH) c6 thé
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dugc alkyl hoa, bé‘mg iodua, bromua, clorua, triflat, hodc mesylat, dé tao ra san phém

trung gian 17 la tetrahydro-pyrido[3,4-bJindol-1-yl amit ba vong.

So do S:
(R6)m\
|
N
.Y2
H-z2-Y! Y3
R3
R R ] R0
Chét xc tac Pd hodc Cu (R )m\ N/S”\:O
Gia nhiét - l N R®
~N 7oy
hodc phan Gmg Mitsunobu hodc H Zz-Yg%Y3
alkyl hoa 19 R1R2

So dd 5 thé hién amin 15 c¢6 thé phan ung véi sulfonyl clorua dé tao ra
sulfonamit 18, ma co thé dugc chuyén hoa bang phan tmg Ullman, Buchwald, hodc
Heck dugc xuc tac boi Pd hodc Cu hodc bang phan tng Mitsunobu hodc phan ng
alkyl hoa thanh san pham trung gian 19 1a hop chét tetrahydro-pyrido[3,4-bJindol-1-yl

sulfonamit ba vong.

So dd 6:
iR“ X-RS R Re
6 6
(R )m\/ NH X=l, OTf, Br (R )m\/ N—R®
R | N\ N
. 1
X H ZLCX hoac amin hoa khir bang X u Z~cy
X aldehyt hoac keton \X1
13

15

So dd 6 thé hién amin 15 c¢6 thé phan Gng vdi chét alkyl hoa (R3-X) dé tao ra
san pham trung gian 13. Theo cach khac amin 15 c6 thé phan Ung voi aldehyt hodc

keton va chét khir, nhu natri xyanobohydrua, dé tao ra san pham trung gian 13.
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So dd 7
H
RS 6 0
( )m\/ El(\)/”& (R%)m EtNO,
2 \ 3 /\/
o " IR "
N AN N NH4OAc
H H
20 21
CHj
6
LaH, R )m\ NH,
— - ’ \\
THF NN
H
23

So dd 7 thé hién con dudng tong quat dé tong hop tryptamin 23. Indol 20 dugc
thé duoc chuyén héa thanh aldehyt 21, trong diéu kién phan Ung Vilsmeier. Phan Gng
Aldol cua aldehyt 21 v6i nitroetan tao ra hgp chat 22. Khir 22 bang lithi nhom hydrua

sau do thu dugce tryptamin 23.
Vi du thye hién sang ché

Vidu 101l  (1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)
phenyl)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol
101

Budce 1: Tert-butyl este cua axit 3-(3,5-diflo-4-formyl-phenoxy)-azetidin-1-

carboxylic 101¢

B6 sung xesi cacbonat (3,09 g, 9,48 mmol) va 1-Boc-3-iodoazetidin 101b (CAS
No.: 254454-54-1, 2,68 g, 9,48 mmol) vao dung dich cta 2,6-diflo-4-hydroxy-
benzaldehyt 101a (CAS No.: 532967-21-8, 600 mg, 3,79 mmol) trong N N-
dimetylformamit (25 mL) trong argon. Hon hop thu dugc duge gia nhiét ¢ 150°C khi
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gia nhiét bang 1o vi song trong 1 gio. Hon hgp phan Gng nay dugc phép dé nguoi
xuéng nhiét d6 moi truong, loai bo chét rin béng cach loc, can loc dugc rira béng
toluen va dich loc dugce cd trong chdn khéng. Cén nay dugc phin bb vao EtOAc va
nudc, pha httu co dugce tach riéng, rira bang nude mudi, lam kho trén Na>SOs, loc va
cd dac trong chdn khong. San phdm thd dugc hdp phu trén dat diatomit HMN
(Isolute®, Biotage) va tinh ché bang sic ky silicagel (pha dong: xyclohexan/etyl
axetat, gradient 0% dén 30%) dé tao ra hop chét 101¢ dué6i dang dau mau vang (1,10
g, 93%), 'H NMR (300 MHz, CDCls): 6 10,20 (s, 1H), 6,35 (m, 2H), 4,94-4,86 (m,
1H), 4,34 (ddd, /= 1,1. 6,4, 9,8 Hz, 2H), 4,05 - 3,98 (m, 2H), 1,45 (s, 9H).

Budc 2: (2-flo-2-metyl-propyl)-[(R)-2-(1H-indol-3-yl)-1-metyl-etyl]-amin 101d

Hop chét 101d dugc diéu ché theo WO 2014/191726, trang 78

Budc 3: Tert-butyl este cla axit 3-{3,5-diflo-4-[(/R, 3R)-2-(2-flo-2-metyl-
propyl)-3-metyl-2,3,4,9-tetrahydro-1H-beta-carbolin-1-yl]-phenoxy } -azetidin-1-
carboxylic 101e

101e

B6 sung tert-butyl este cua axit 3-(3,5-diflo-4-formyl-phenoxy)-azetidin-1-
carboxylic 101¢ (818 mg, 2,61 mmol) va axit axetic (249 uL, 4,34 mmol) vao dung
dich cua (2-flo-2-metyl-propyl)-[(R)-2-(1H-indol-3-yl)-1-metyl-etyl]-amin 101d, dugc
diéu ché theo WO 2014/191726, trang 78 (540 mg, 2,17 mmol) trong toluen (8 mL)
trong argon. Hon hop nay duge gia nhiét & 80°C trong éng kin trong 4 gid tranh anh

sang. Hon hop phan Gng nay dugc phép dé ngudi xudng nhiét do phong (RT) va ¢
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dac rrong chdn khong. Can nay dugc phén bd vao etyl axetat (EtOAc) va dung dich
natri hydro cacbonat bdo hoa. Pha hitu co dugc tach riéng, rua bang nude mudi, lam
kho trén NazSOq, loc va ¢d dic trong chdn khéng. San pham tho dugce hép phu trén dat
diatomit HMN va tinh ché bang sic ky silicagel (pha dong: xyclohexan/etyl axetat,
gradient 0% dén 20%) dé tao ra hop chat 101e dudi dang chét rén mau trang nhat (1,10
g, 90%), '"H NMR (300 MHz, CDCl3): & 7,54 -7,49 (m, 1H), 7,39 (s, 1H), 7,25 -7,19
(m, 1H), 7,15 -7,05 (m, 2H), 6,28 - 6,21 (m, 2H), 5,20 (s, 1H), 4,84-4,76 (m, 1H),
4,33-4,24 (m, 2H), 4,02 - 3,94 (m, 2H), 3,69 - 3,61 (m, 1H), 3,12 - 3,02 (m, 1H), 2,84
(dd, J= 15,1, 20,0 Hz, 1H), 2,65 - 2,56 (m, 1H), 2,38 (dd, J = 14,9, 24,7 Hz, 1H), 1,45
(s, 9H), 1,28 - 1,08 (m, 9H); LCMS: 544,5 [M+H]".

Budce 4: (IR, 3R)-1-[4-(azetidin-3-yloxy)-2,6-diflo-phenyl]-2-(2-flo-2-metyl-
propyl)-3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin 101f

/CNH 101f

B6 sung ting giot TFA (1,75 mL, 23,1 mmol) vao hdon hop cua tert-butyl este
clia axit 3-{3,5-diflo-4-[(/R,3R)-2-(2-flo-2-metyl-propyl)-3-metyl-2,3,4,9-tetrahydro-
1H-beta-carbolin-1-yl]-phenoxy } -azetidin-1-carboxylic 101e (840 mg, 1,54 mmol)
trong diclometan (10 mL) trong argon va hdn hop nay duoc khudy, tranh anh sang, &
nhiét do trong phong trong 3 gio. Hon hop phan tng nay dugc c¢d dic trong chan
khéng va tinh ché str dung hop SCX-2 (pha dong: diclometan/metanol 1:1 sau dé
amoniac 2N trong metanol). Cac phan thich hop dugc két hop lai va bay hoi dé tao ra
101f dudi dang chét rin mau tring nhat (54 mg, 8%), 'H NMR (300 MHz, CDCl3): &
7,54 -7,49 (m, 1H), 7,41 (s, 1H), 7,25 -7,20 (m, 1H), 7,13-7,07 (m, 2H), 6,30 - 6,22
(m, 2H), 5,19 (s, 1H), 4,96-4,90 (m, 1H), 3,97 - 3,91 (m, 2H), 3,83- 3,78 (m, 2H), 3,71
- 3,60 (m, 1H), 3,12 - 3,03 (m, 1H), 2,85 (dd, J = 15,1, 19,6 Hz, 1H), 2,64 - 2,55 (m,
1H), 2,38 (dd, J = 15,1, 25,2 Hz, 1H), 1,82 (br. s, 1H), 1,27 - 1,07 (m, 9H); LCMS:
442.5 [M-HJ
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Budce 5: B sung 1-bromo-3-flopropan (16 pL, 0,16 mmol; CAS No. 352-91-0)
va etyldiisopropylamin (12 pL, 0,24 mmol) vao hdn hop cia (IR, 3R)-1-[4-(azetidin-3-
yloxy)-2,6-diflo-phenyl]-2-(2-flo-2-metyl-propyl)-3-metyl-2,3,4,9-tetrahydro-1H-beta-
carbolin 101f (54 mg, 0,12 mmol) trong N,N-dimetylformamit (2 mL) trong argon.
Hon hop phan tng nay duoc khudy ¢ nhiét do trong phong trong 48 gid tranh anh
sang. Hon hop phan tmg nay duge rét vao hdn hop cia etyl axetat va nuée. Lép chat
hitu co duogc tach riéng, rua bé'mg nudc va nude mudi, 1am khod trén NaSOs, loc, va
dich loc dugc co dédc trong ap sudt giam. San phdm tho dugc tinh ché bang sic ky
silicagel (pha ddng: diclometan/metanol, gradient 0% dén 5%) va sau do6 str dung hop
C18 (axetonitril, nudc, axit formic). Céc phan thich hgp duge két hop lai va bay hoi dé
tao ra 101 dudi dang chat rdn mau vang (27 mg, 8%), 'H NMR (400 MHz, CDCl): 8
11,12 (br s., 1H), 8,27 (s, 1,3H, axit formic), 7,53-7,47 (m, 2H), 7,24 -7,20 (m, 1H),
7,13-7,08 (m, 2H), 6,31 - 6,25 (m, 2H), 5,20 (s, 1H), 4,96-4,89 (m, 1H), 4,56 (dd, J =
5.6, 5,6 Hz, 1H), 4,44 (dd, J = 5.6, 5,6 Hz, 1H), 4,33-4,24 (m, 2H), 3,64 (dd, J = 4.8,
11,1 Hz, 1H), 3,49 - 3,47 (m, 1H), 3,07 - 2,97 (m, 3H), 2.84 (dd, J = 15,0, 20,3 Hz,
1H), 2,64 - 2,58 (m, 1H), 2,38 (dd, J = 15,0, 24,5 Hz, 1H), 1,99 - 1,83 (m, 2H), 1,27 -
1,08 (m, 9H); LCMS: 504,3 [M+H]".

Vidul02  (1R.3R)-1-(2,6-diflo-4-(2-(3-(flometyl)azetidin-1-yl)etoxy)
phenyl)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro- 1H-pyrido[3,4-b]indol
102

Budce 1: (IR, 3R)-1-(2,6-diflo-4-iodo-phenyl)-2-(2-flo-2-metyl-propyl)-3-metyl-
2.3.4,9-tetrahydro- 1 H-beta-carbolin 102b

102b

B6 sung 2.6-diflo-4-iodo-benzaldehyt 102a (CAS No.: 1160573-10-3, 65 mg,
0,24 mmol), sau dé la axit axetic (23 pL, 0,40 mmol) vao dung dich cua (2-flo-2-
metyl-propyl)-[(R)-2-(1H-indol-3-yl)-1-metyl-etyl]-amin 101d, duoc didu ché theo
WO 2014/191726, trang 78, (50 mg, 0,20 mmol) trong toluen (170 uL) trong argon.
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Hon hop thu duge duge khudy & 80°C trong dng kin trong S gio, sau do dugc phép dé
ngudéi xubébng RT. Hon hop ndy dugc tinh ché trén cdt SCX-2 (pha dong:
diclometan/metanol 9:1 sau d6 amoniac 2N trong metanol). Céac phan thich hop duoc
két hop lai, bay hoi va san phim tho duge tinh ché bang sic ky silicagel (pha dong:
xyclohexan/etyl axetat, gradient 0% dén 30%) dé tao ra 102b dudi dang chit rin mau
vang (89 mg, 89%), 'H NMR (400 MHz, CDCl;): § 7,54 -7,50 (m, 1H), 7,39 (s, 1H),
7,25 -7,21 (m, 3H). 7,16 -7.08 (m, 2H), 5,26 (s, 1H), 3.67 - 3,60 (m, 1H), 3,06 (ddd, J
=1.,5,4,9, 152 Hz, 1H), 2,86 (dd, /= 15,2, 21,5 Hz, 1H), 2,61 (ddd, /= 1,5, 4,4, 15,2
Hz, 1H), 2.39 (dd, J = 15,2, 24,0 Hz, 1H), 1,29 - 1,15 (m, 6H), 1,10 (d, J = 6,4 Hz,
3H); LCMS: 497,0 [M-H]J".

Buge 2: Hon hop cua (/R 3R)-1-(2,6-diflo-4-iodo-phenyl)-2-(2-flo-2-metyl-
propyl)-3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin 102b (82 mg, 0,16 mmol), 2-(3-
flometyl-azetidin-1-yl)-etanol 102¢, dugc didu ché theo WO 2013/090836, trang 124
(44 mg, 0,33 mmol; CAS No.: 1443984-69-7, WO 2013/090836), déng iodua (6,2 mg,
0,03 mmol), va kali cacbonat (68 mg, 0,49 mmol) trong butyronitril (600 plL.) dugc
loai khi bang ba chu trinh chan khong/argon. Hon hop phan tng nay dugc gia nhiét ¢
135°C trong 24 gid, dugc phép dé ngudi xudng nhiét do phong va pha loang bang etyl
axetat. Chét ran duoc loai b khoi hon hgp phan ing nay bang cach loc qua Celite va
chét ran nay duoc ria bang etyl axetat. Dich loc sau khi két hop duoc rira bang nudce
(ba 14n) va nudc mudi, lam kho trén NaxSOs, loc, va co ddc trong ap suat giam. San
pham tho dugc tinh ché bang sic ky silicagel (pha dong: 0-7%metanol/diclometan).
Céc phan thich hop dugc thu gom va bay hoi dé tao ra 102 dudi dang chét rin mau
vang (17,2mg, 21%), '"H NMR (400 MHz, DMSO-de): 6 10,51 (s, 1H), 7,39 (d, J= 7.3
Hz, 1H), 7.18 (d, J = 7,8 Hz, 1H), 7,01 - 6,91 (m, 2H), 6,64 (d, /= 11,2 Hz, 2H), 5,11
(s, 1H), 4,56 (d. J= 5,9 Hz, 1H), 4,44 (d, J= 5,4 Hz, 1H), 3,92 (s, 2H), 3,54 - 3,47 (m,
2H), 3,06 - 2,66 (m, 6H), 2,59 - 2,53 (m, 2H, tung phan trong DMSO-d6), 2,40 - 2,27
(m, 2H), 1,25 - 1,09 (m, 6H), 1,04 (d, J = 6,4 Hz, 3H); LCMS: 502,3 [M-H]".

Vidu 103 1-((1R,3R)-1-(2,6-diflo-4-(2-(3-(flometyl)azetidin-1-yl)etoxy)
phenyl)-3-metyl-3,4-dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2-metylpropan-1-on
103
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Budce 1: (IR, 3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-2,3,4,9-tetrahydro- 1 H-
pyrido[3,4-b]indol 103b

103b

Chuyén (2R)-1-(1H-indol-3-yl)propan-2-amin 103a (710 mg, 3,67 mmol), sau
do 1a 2,6-diflo-4-iodo-benzaldehyt (1,1 g, 4,03 mmol) va axetonitril (2,6 mL) vao 6ng
nghiém dung dugc trong 10 vi séng. Phan ting dugc dé dién ra trong khi quyén nito va
TFA (0.5 mL, 7,0 mmol) duoc bd sung vao. Sau do, phan Umg dugc gia nhiét dén
130°C trong 10 vi song trong 1 gi¢ va sau d6 lam ngung bang dung dich nudc bao hoa
NaHCOs. Hén hop nay duoc chiét bing DCM (3 x 100 mL), lam kho bang MgSOa,
loc va ¢ dac. San pham tho dugc tinh ché bang sic ky cdt nhanh trén silicagel (0-
100% EtOAc/cac hexan) dé thu duoc 103b (450 mg, 29%), 'H NMR (400 MHz,
dotericlorofom-d): & 7,60 — 7,48 (m, 2H), 7,27 (d, J = 7,3 Hz, 2H), 7,17 — 7,08 (m,
2H), 5,63 (s, 1H), 3.45 (dq, J = 12,7, 6,2 Hz, 1H), 2,99 (ddd, J = 15,5, 4,6, 1,3 Hz,
1H), 2,52 (ddd, J= 15,5, 7,3, 1,8 Hz, 1H), 1,29 (d, /= 6,5 Hz, 3H).

Buéc 2: 1-((/R,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-yl)-2-metylpropan-1-on 103¢

103c

B6 sung (/R 3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-2,3,4,9-tetrahydro-1H-
pyrido[3,4-bJindol 103b (50 mg, 0,12 mmol), sau do la natri bicacbonat (50 mg, 0,59
mmol), va clorofom (0,8 mL) vao binh ddy tron (RBF). B6 sung 2-metylpropanoyl
clorua (31 mg, 0,2947 mmol) va phan Ung dugc gia nhiét dén 45°C trong 1 h (gio).

Diisopropyletylamin (bazo Hunig, 0,1 mL, 0,59 mmol) dugc bd sung vao va phan tng

-166-



27928

duoc khuéy cho dén khi LC-MS thé hién réng nguyén liéu ban dau da bi tiéu thu hét.
Dung dich nuGc bdo hoa (10 mL) cua natri bicacbonat dugc b6 sung vao. Hon hop
phan Gng nay sau do duoc chiét bang DCM (3 x 50 mL), lam kho trén MgSOs, loc va
c¢d ddc. San pham thd dugc tinh ché bang sic ky cot nhanh trén silicagel (0-100%
EtOAc/cac hexan) dé tao ra 103¢ (51 mg, 88%), 'H NMR (400 MHz, DMSO-ds): &
10,74 (s, 1H), 7,46 (d, J = 7.8 Hz, 1H), 7,39 (d, J = 9,2 Hz, 2H), 7,24 (dt, J = 8,0, 1,0
Hz, 1H), 7,01 (dddd, J = 26,4, 8,0, 7,0, 1,2 Hz, 2H), 6,10 (s, 1H), 4,88 — 4,71 (m, 1H),
3,17 (dd, J = 14,9, 5,6 Hz, 1H), 3,03 (p, J = 6,6 Hz, 1H), 2,84 (d, J = 15,2 Hz, 1H),
1,12 (d, J= 6,5 Hz, 2H), 1,06 — 0,92 (m, 6H).

Bugc 3: BO sung 1-[(/R 3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-b]indol-2-yl]-2-metyl-propan-1-on 103¢ (51 mg, 0,10 mmol), sau
do 1a 2-[3-(flometyl)azetidin-1-yl]etanol 102¢, dugc diéu ché theo WO 2013/090836,
trang 124 (27 mg. 0,21 mmol). dong iodua (8 mg, 0,04 mmol), kali cacbonat (43 mg,
0,31 mmol) vao dng nghiém dung tich 5 mL dung duoc trong 16 vi séng. Lo nay duoc
dong kin lai va butyronitil (0,7 mL) dugc bd sung vao. Phan (g sau d6 dugc gia nhiét
dén 135°C qua dém va sau d6 lam ngudi xubng nhiét do phong. Hon hop phan tng
nay sau d6 duogc loc qua Celite, rura giai bang EtOAc. Dich loc sau khi két hop duoc ¢o
dac sau do va tinh ché bang HPLC pha dao dé thu dugc 103 (16 mg, 31%), '"H NMR
(400 MHz, DMSO-de): 8 10,48 (s, 1H), 7,51 — 7,39 (m, 1H), 7.32 — 7,22 (m, 1H), 7.09
— 6,90 (m, 2H), 6,51 (d, J= 11,0 Hz, 2H), 6,11 (s, 1H), 4,89 — 4,71 (m, 1H), 4,55 (d, J
= 6,1 Hz, 1H), 4,43 (d, J = 6,0 Hz, 1H), 3,94 (q, J = 5.4 Hz, 2H), 3,59 — 3,38 (m, 2H),
3,24 — 3,18 (m, 2H), 3,04 — 2,97 (m, 2H), 2,87 — 2,74 (m, 4H), 1,12 (d, J = 6,4 Hz,
3H), 0,98 (dd, J= 10,3, 6,7 Hz, 6H); LCMS: 500,3 [M+H]"

Vidu104  1-((1R,3R)-1-(2,6-diflo-4-(2-(3-(flometyl)azetidin-1-yl)etoxy)
phenyl)-3-metyl-3,4-dihydro- 1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-
on 104

Budce 1: 1-((IR,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-3,4-dihydro-1H-
pyrido[3,4-blindol-2(9H)-yl)-2-flo-2-metylpropan-1-on 104a
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104a

B6 sung (IR 3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-2,3,4,9-tetrahydro- 1 H-
pyrido[3,4-b]indol 103b (100 mg, 0,24 mmol), sau d6 la 2-flo-2-metyl-propanoyl
clorua (0,59 mL dung dich 1M trong CHCI3, thu dugce tir phén Gmg cua axit tuong ung
voi oxalyl clorua), natri bicacbonat (99 mg, 1,2 mmol) va clorofom (1,6 mL) vao binh
day tron. Sau do, phan (mg nay duogc gia nhiét dén 45°C trong 1 gid va sau dé, bazo
Hunig (0,2 mL, 1,2 mmol) duge bd sung vao. Phan tng duge khudy cho dén khi theo
ddi phan ung bang LC-MS thé hién rang tit ca cic nguyén lidu ban dau da tiéu thu hét.
Phan tng dugc 1am ngimg bang dung dich nudce natri cacbonat bdo hoa. Hon hop nay
sau do duoc chiét bang DCM (3 x 50 mL), lam kho bang MgSOs, loc va cb dac. San
pham thd thu duge dugce tinh ché biang sic ky cot nhanh trén silicagel (0-100%
EtOAC/cac hexan) dé tao ra 104a (95 mg, 79%), 'H NMR (400 MHz, DMSO-ds): &
7,54 — 7,31 (m, 3H), 7,28 — 7,21 (m, 1H), 7,04 (ddd, J = 8,1, 7,1, 1,3 Hz, 1H), 6,98 (td,
J=17,5,7,0, 1,1 Hz, 1H), 6,08 (s, 1H), 5,14 (s, 1H), 3,14 (dd, J = 15,4, 4,6 Hz, 1H),
2,81 (d, J= 15,2 Hz, 1H), 1,51 (dd, J = 35,4, 21,8 Hz, 6H), 1,17 (dt, J = 3,1 Hz, 3H);
LCMS: 513,0 [M+H]".

Budc 2: Bo sung 1-[(/R,3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3,4-b]indol-2-yl]-2-flo-2-metyl-propan-1-on 104a (29 mg, 0,056
mmol), sau do 1a 2-[3-(flometyl)azetidin-1-yl]etanol (15 mg, 0,11 mmol), ddng iodua
(4 mg, 0,023 mmol), kali cacbonat (24 mg, 0,17 mmol), va butyronitril (0,37 mL) vao
6ng nghiém dung tich 5 mL dung dugc trong 10 vi séng. Dung dich nay dugc loai khi
trong 5 phut va sau d6 duoc gia nhiét dén 135°C qua dém. Khi theo dai phan ing bang
L.C-MS thé hién rang tt ca cac nguyén liéu ban dau da tiéu thu hét, hdn hop tho duge
lam ngudi xudng nhiét do phong, loc qua Celite®. Nut Celite dugc rtra tiép bang
EtOAc, va dich loc sau khi két hop dugc cd ddc va tinh ché bé'mg HPLC pha déo dé tao
ra 104 (9 mg, 31%), 'H NMR (400 MHz, DMSO-ds, 350K): 6 10,69 (s, 1H), 7.54 —
7,38 (m, 1H), 7,31 — 7,17 (m, 1H), 7,00 (dtd, J = 24.8, 7,1, 1,2 Hz, 2H), 6,55 (d, J =
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12,0 Hz, 1H), 6,03 (s, 1H), 5,21 — 5,05 (m, 1H), 4,54 (d, J = 6.2 Hz, 1H). 4,42 (d, J =
6.2 Hz, 1H), 3,87 (t, J = 5,4 Hz, 2H), 3,30 — 3,25 (m, 2H), 3,15 (dd, J = 15,3, 4,7 Hz,
1H), 2,96 (t, J = 6,5 Hz, 2H), 2,79 (d, J = 15,1 Hz, 1H), 2,75 — 2,62 (m, 3H), 1,55 (d, J
= 21,8 Hz, 2H), 1,45 (d, J = 21,8 Hz, 2H), 1,15 (d, J = 6,4 Hz, 2H); LCMS: 518,2
[M+H]"

Vidu 105  (1R,3R)-1-(4-(2-(3-(diflometyl)azetidin-1-yl)etoxy)-2,6-
diflophenyl)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-
bjindol 105

Budc 1: 2-(3,5-diflo-4-formylphenoxy)etyl axetat 105a

0

105a
0\,
>/,/

@)

Dung dich cta 2,6-diflo-4-hydroxy-benzaldehyt (CAS No.: 532967-21-8, 300
mg, 1,89 mmol) va 2-bromo-etylaxetat (CAS No.: 927-68-4, 0,22 mL, 2 mmol) trong
axetonitril (5 mL) va N, N-dimetylformamit (1 mL) dugc gia nhié¢t & 80°C trong 24 gio.
Mot phan nira ctia 2-bromo-etylaxetat (0.11 mL, 1 mmol) dugc bd sung vao, va tiép
tuc gia nhi¢t ¢ 80°C trong 30 gio nita. Hon hop phan tng nay dugce phép dé ngudi
xubng nhiét d6 maéi truong. Can ndy dugce phan bd vao EtOAc va dung dich natri
bicacbonat bdo hoa. L&p nude duge chiét bang mot phan EtOAc nita. Lép chét hiru co
sau khi két hop duoc tach riéng, 1am kho trén MgSOs, loc va c6 ddc trong chdn khong.
San pham thd duoc tinh ché bing sic ky cot trén silicagel (pha dong: xyclohexan/etyl
axetat, gradient 0% dén 33%) dé tao ra 105a dudi dang bot mau trdng (213 mg, 45%),
'H NMR (300 MHz, CDCl5): § 10,20 (s, 1H), 6,51 (d, J = 10,4 Hz, 2H), 4,44 (t, J =
4,7 Hz, 2H), 4,22 (t,J=4,7 Hz, 2H), 2,11 (s, 3H).

Budc 2: 2-(3,5-diflo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenoxy)etyl axetat 105b
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b
N
AR
N 7
H e
O/\/o>/, 105b
o)

B6 sung axit axetic bang (0,1 mL, 1,72 mmol) vao dung dich cta (2-flo-2-
metyl-propyl)-[(R)-2-(1H-indol-3-yl)-1-metyl-etyl]-amin 101d (213 mg, 0,86 mmol)
va 2-(3,5-diflo-4-formylphenoxy)etyl axetat 105a (210 mg, 0,86 mmol) trong toluen (1
mL) trong argon. Binh dung dugc lam kin, va hdn hop phan tng nay dugc gia nhiét ¢
80°C trong 16 gio. Hon hgp phan tng nay dugc phép dé ngudi xubng nhiét do moi
truong. Can nay duge phan bo vao diclometan va dung dich natri bicacbonat bao hoa.
L6p nudce duge chiét bang mot phan nita diclometan. Lép chét hiru co sau khi két hop
dugc tach riéng, lam kho trén MgSOy, loc va c6 déc trong chdn khong. San pham tho
dugc tinh ché bang sic ky silicagel (pha dong: xyclohexan/etyl axetat, gradient 0%
dén 20%) dé tao ra 105b dudi dang bot mau tring (323 mg, 80%), 'H NMR (300
MHz, CDCl3): & 7,54 -7,49 (m, 1H), 7,38 (s, 1H), 7,24 -7,19 (m, 1H), 7,14 -7,07 (m, 2
H), 6,42 (dd, J = 13, 3 Hz, 2H), 5,19 (s, 1H), 4,40 (t, J = 4,7 Hz, 2H), 4,12 (t, J = 4,7
Hz, 2H), 3,70 - 3,62 (m, 1H), 3,13- 3,04 (m, 1H), 2,92 - 2,79 (dd, J = 19, 15 Hz, 1H),
2,65 - 2,55 (m, 1H), 2,46 - 2,31 (dd, J = 25,0, 15,0 Hz, 1H), 2,10 (s, 3H), 1,24 (d, J =
11,0 Hz, 3H), 1,17 (d. /= 11,3 Hz, 3H), 1,1 (d, J= 6.5 Hz, 3H).

Budoc 3: 2-(3,5-diflo-4-((1R.3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenoxy)etanol 105¢

B6 sung natri hydroxit (1N, 4 mL) vao dung dich cia 2-(3,5-diflo-4-((1R,3R)-
2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3.,4-b]indol-1-
yl)phenoxy)etyl axetat 105b (320 mg, 0,675 mmol) trong THE/MeOH (2/1, 6 mL).
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Hon hop phan tng nay duoc gia nhiét & 70°C trong 45 phut. Hon hop phéan Umg nay
duoc phép dé nguoi xubng nhiét do moi truong, va dung moi duge loai bo trong chdn
khéng. Can nay dugc phan bd vao diclometan va nude. Lop chat hiru co dugce tach
riéng, lam kho trén MgSOs, loc va cd dédc trong chan khong, dé tao ra 105¢ dudi dang

bot mau trang (264 mg, 91%). LCMS: 431,2 [M-H]".

Budc 4: (1R,3R)-1-(4-(2-bromoetoxy)-2,6-diflophenyl)-2-(2-flo-2-
metylpropyl)-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol 105d

F

T

F

N
N
o/ N
FQ 105d

O/\/Br

B6 sung triphenylphosphin (94 mg, 0,36 mmol) va carbon tetrabromua (120
mg, 0,36 mmol) vao dung dich cua 2-(3,5-ditlo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-
metyl-2,3.4,9-tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenoxy)etanol 105¢ (130 mg,
0,3 mmol) trong DCM (2,5 mL). Hon hop phén tng nay dugc khudy ¢ nhiét do phong
trong 1 gio, sau d6 dung moéi duoc loai bo trong chin khong. San pham thd dugc tinh
ché bang sdc ky cot trén silicagel (pha dong: xyclohexan/etyl axetat, gradient 0% dén
20%) dé tao ra 105d dudi dang bot mau tréng (142 mg, 95%), 'H NMR (300 MHz,
CDCl3): 8 7,54 — 7,49 (m, 1H), 7,38 (s, 1H), 7,25 - 7,19 (m, 1H), 7,15 - 7,07 (m, 2 H),
6,42 (dd, J= 13,0, 3,0 Hz, 2H), 5,20 (s, 1H), 4,24 (t, J = 4,7 Hz, 2H), 3,72 — 3,59 (m,
3H), 3,12 - 3,03 (m, 1H), 2,92 — 2,79 (dd, J= 19,4, 15.0 Hz, 1H), 2,64 — 2,56 (m, 1H),
2,46 — 2,31 (dd, J=25.0, 15,0 Hz, 1H), 1,24 (d, J = 12,1 Hz, 3H), 1,17 (d, J= 12 Hz,
3H). 1,10 (d, J = 6.5 Hz, 3H).

Buge 5: BO sung N, N-diisopropyletylamin (0,064 mL, 0,375 mmol) va 3-
(diflometyl)azetidinhydroclorua (CAS 1354792-76-9, 27 mg, 0,187 mmol) vao dung
dich ctua (1R,3R)-1-(4-(2-bromoetoxy)-2,6-diflophenyl)-2-(2-flo-2-metylpropyl)-3-
metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-bJindol 105d (62 mg, 0,125 mmol) trong
axetonitril (1 mL). Hon hop phan (ng nay dugc khudy & nhiét do phong trong 1 gio,
sau do ¢ 45°C trong 4 gid. Hon hop phéan Gng nay dugc phép dé nguoi xudng nhiét do

moi truong. Can nay dugc phin bd vao EtOAc va nuée. Lép nude duge chiét bang
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mdt phan EtOAc nita. L6p chét hitu co sau khi két hop duge tach riéng, lam kho trén
MgSOQs, loc va c¢o dic trong chan khong. San phdm thd duoc tinh ché bang sac ky cot
trén silicagel (pha dong: diclometan/metanol, gradient 0% dén 2.5%) dé tao ra 105
dudi dang chat rin mau trang nhat (40 mg, 62%), 'H NMR (300 MHz, CDCl3): 8 7.54
-7.49 (m, 1H), 7,38 (s, 1H), 7,24 -7,19 (m, 1H), 7,14 -7,06 (m, 2 H), 6,38 (dd, /= 13,3,
3 Hz, 2H), 6,17 - 5,76 (dt, J = 56,0, 5,1 Hz, 1H), 5,18 (s, 1H), 3,90 (t, /= 5,3 Hz, 2H),
3,71 - 3,63 (m, 1H), 3,46 (t, J = 7,8 Hz, 2H), 3,27 (t, J = 6,7 Hz, 2H), 3,13- 3,04 (m,
1H), 2,92 - 2,79 (m, 3H), 2,64 - 2,55 (m, 1H), 2,45 - 2,30 (dd, J = 25,6, 14,9 Hz, 1H),
1,23 (d, J= 10,3 Hz, 3H), 1,16 (d, J= 12 Hz, 3H), 1,09 (d, J = 6,5 Hz, 3H); LCMS:
520,4 [M-HJ".

Céc hop chit 106-125 duoc didu ché bang céc quy trinh duge mo ta & day va

duoc phan tich dac tinh bang LCMS [M+H]":

106 520,1
107 486,4
108 532.4
109 518,2
110

111 469,2
112 487,3
113 498,3
114 514,3
A1715 500,3
116 486,3
117 486,1
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118 500,2
119 500,2
120 484,2
121 4722
122 516,2
123 502,3
124 528,3
125 514,3

Vidu 126  (IR,3R)-1-(2,6-diflo-4-(2-(3-(flometyl)azetidin-1-yl)etoxy)
phenyl)-3-metyl-2-(metylsulfonyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol 126

Bude 1: (/R,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-2-(metylsulfonyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol

B sung (/R 3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-2,3,4,9-tetrahydro-1H-
pyrido[3.4-bJindol (50 mg, 0,12 mmol) va clorofom (0,15 M, 0,8 mL) vao binh day
tron dung tich 50 mL. Sau do, N,N-diisopropyletylamin (0,06 mL, 0,35 mmol) va
metansulfonyl clorua (0,014 mL, 0,18 mmol) duoc bd sung lan lugt vao binh nay.
Phan mg sau d6 duge gia nhiét dén 45°C va theo ddi cho dén khi LCMS thé hién rang
cac nguyén liéu ban dau da bj tiéu thu hoan toan. Phan ung dugc lam ngudi xubng
nhi¢t d0 phong, lam ngung bang cach bd sung dung dich nudc bao hoa NH4Cl, chiét
bang DCM (3 x 50 mL), lam kho trén MgSOu, loc va ¢6 dac. San pham thd duge tinh
ché bang sic ky cot nhanh trén silicagel, rira giai bang 0-50% iPrOAc/cac heptan dé
thu duoc hop chét néu ¢ tiéu dé (40 mg, hidu suit 68%), '"H NMR (400 MHz, DMSO-
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ds) 8 10,78 (s, 1H), 7,54 (d, J= 7.9 Hz, 2H), 7,44 (d, J= 7.8 Hz, 1H), 7,22 (d, J = 8,1
Hz, 1H), 7,05 (ddd, J = 8.2, 7.1, 1,2 Hz, 1H), 7,02 — 6,95 (m, 1H), 6,18 (s, 1H), 4,43
(q, J = 5,6, 5,0 Hz, 1H), 3,00 — 2,99 (m, 1H), 2,83 (s, 4H), 1,31 (d, J = 6,6 Hz, 3H).
LCMS: 503,0 [M+H]".

Bude 2: B& sung (/R,3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-2-
metylsulfonyl-1,3,4,9-tetrahydropyrido[3,4-b]indol (40 mg, 0,08 mmol), 2-[3-
(flometyl)azetidin-1-yl]etanol (21 mg, 0,16 mmol), déng iodua (6 mg, 0,032 mmol),
kali cacbonat (33 mg, 0.24 mmol) va butyronitril (0,5 mL) vao dng nghiém dung tich 5
mL. Dung dich nay duoc loai khi trong 5 phut va sau do dugc gia nhiét dén 135°C qua
dém. Khi theo ddi phan tng bang LCMS thé hién rang phan ung dd hoan thanh, hdn
hop phan tng nay duoc loc qua Celite, rira giai bang EtOAc. Dich loc dugc ¢ va tinh
ché bang HPLC pha dao dé thu dugc 126 (6 mg, hiéu suit 15%), '"H NMR (400 MHz,
DMSO-ds) 6 10,74 (s, 1H), 7,43 (d, J= 7,7 Hz, 1H), 7,24 — 7,20 (m, 1H), 7,04 (ddd, J
=382, 7,0, 1.4 Hz, 1H), 6,97 (td, J = 7.4, 1,1 Hz, 1H), 6,73 — 6,64 (m, 2H), 6,15 (s,
1H), 4,55 (d, J= 6,2 Hz, 1H), 4,45 — 4,35 (m, 2H), 3,93 (t,J = 5,4 Hz, 2H), 3,30 — 3,28
(m, 2H), 3,03 — 2,95 (m, 3H), 2,77 (s, 3H), 2,74 — 2,65 (m, 4H), 1,33 (dd, J = 6,8, 2,1
Hz, 3H). LCMS: 508,2 [M+H]".

Vidu 145  N-(3,5-diflo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin 145

Budc 1: (1R,3R)-1-(4-bromo-2,6-diflophenyl)-2-(2-flo-2-metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1 H-pyrido[3,4-b]indol

B6 sung 4-bromo-2,6-diflobenzaldehyt (490 mg, 2,21 mmol) va axit axetic
(0,58 mL, 10,2 mmol) vao dung dich cua (R)-N-(1-(1H-indol-3-yl)propan-2-yl)-2-flo-
2-metylpropan-1-amin (500 mg, 2,01 mmol) trong toluen (6 mL). Hdn hop phan ting
nay duoc khudy & 80°C trong 16 gio. Sau khi dé ngudi xudng nhiét do phong, dung
dich nay duoc ¢o dic va can duge pha lodng bang EtOAc (40 mL), rira bang dung dich
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nude NaHCO; bdo hoa (10 mL) va nude (20 mL). Lop chit hitu co duogc lam kho trén
Na,SOy4 khan va ¢6 dic. Can duoc tinh ché bang sic ky trén silic oxit (gradient dung
moi: 0-6% EtOAc trong ete dau hoa) dé tao ra hop chat néu & tiéu dé (800 mg, 88%)
dudi dang chét rin mau vang sang, '"H NMR (400 MHz, CDCls) 8 7,53 (d, J = 7.2 Hz,
1H), 7.41 (s, 1H), 7,24 (d, J = 7,2 Hz, 1H), 7,16 -7,09 (m, 2H), 7.06 (d, J = 8,0 Hz,
2H), 5,27 (s, 1H), 3,73- 3,54 (m, 1H), 3,09-3,05 (m, 1H), 2,95 - 2,76 (m, 1H), 2,64-
2,60 (m, 1H), 2,47 - 2,33 (m, 1H), 1,30 - 1,17 (m, 6H), 1,11 (d, J= 6,4 Hz, 3H).

Budc 2: t-butyl 3-((3,5-diflo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-
2,3,4,9-tetrahydro-1 H-pyrido[3,4-b]indol-1-yl)phenyl)amino)azetidin-1-carboxylat

HN\C
N-Boc

Hoén hop cua (1R,3R)-1-(4-bromo-2,6-diflophenyl)-2-(2-flo-2-metylpropyl)-3-
metyl-2,3,4.9-tetrahydro-1H-pyrido[3,4-b]indol (tr Budc 1, 800,0 mg, 1,77 mmol),
BINAP (110.4 mg, 0.18 mmol), Pda(dba); (162,3 mg, 0.18 mmol), +-BuONa (511,0
mg, 5,32 mmol) va ¢-butyl 3-aminoazetidin-1-carboxylat (457,9 mg, 2,66 mmol) trong
toluen (10 mL) dugc khudy ¢ 110°C trong khi quyén N> trong 16 gi¢. Hon hop phan
g nay dugc c6 ddc va duge tinh ché bang cot silicagel (0 - 5% metanol trong DCM)
dé tao ra hop chét néu o tiéu dé (900 mg, 94%) dusi dang chit rdn mau néu, 'H NMR
(400 MHz, CDCl5) 6 7,51 (d, J = 6,4 Hz, 1H), 7.43 (s, 1H), 7,22 (d, J = 8,0 Hz, 1H),
7,13-7,05 (m, 2H), 5,97 (d, J = 11,2 Hz, 2H), 5,14 (s, 1H), 4,37-4,21 (m, 3H), 4,20-
4,01 (m, 1H), 3,78 - 3,60 (m, 3H), 3,12-3,07 (m, 1H), 2,96 - 2,77 (m, 1H), 2,63-2,57
(m, 1H), 2,48 - 2.33 (m, 1H), 1,45 (s, 9H), 1,25 - 1,17 (m, 6H), 1,10 (d, J = 6,0 Hz,
3H)

Budc 3: N-(3,5-diflo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4.9-
tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenyl)azetidin-3-amin
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B sung TFA (1,8 mL, 24,88 mmol) vao hén hop cua t-butyl 3-((3,5-diflo-4-
((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro- 1 H-pyrido[3,4-b] indol-
1-yl)phenyl)amino)azetidin-1-carboxylat (tr Buéc 2, 0,9 g, 1,66 mmol) trong DCM (5
mL) ¢ -20°C. Hon hop thu duogc dugc khuéy ¢ 0°C trong 16 gio. Dung dich nudc
NaHCOs (80 mL) dugc bd sung tir tir vao hdn hop phan tmg nay va hon hgp phan tng
nay sau d6 duge chiét bang DCM (100 mL x 2). L6p chét hitu co sau khi két hop duge
Jam kho trén Na;SOy4 khan, loc va c¢d diac dé tao ra hop chit néu & tiéu dé (700 mg,
95%) du6i dang chit rdn mau nau. San pham tho duge st dung cho budc tiép ma

khong cén tinh ché thém.,

Bude 4: B6 sung 1-bromo-3-flopropan (223,0 mg. 1.58 mmol) vao hén hop cia
N-(3.5-diflo-4-((1R.3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3.4,9-tetrahydro- 1 H-
pyrido[3,4-b]indol-1-yl)phenyl)azetidin-3-amin (tr Buée 3, 700,0 mg, 1,58mmol) va
N,N-diisopropyletylamin (613,3 mg, 4,75 mmol) trong N,N-dimetylformamit (10 mL)
va hon hop phan tng nay dugc khudy & 10°C trong 16 gio. Hon hop phan tng nay
duoc tinh ché bang cot (0-10% MeOH trong DCM) va tinh ché thém bang sic ky pha
dao (axetonitril 66-96%/0,05% NH;OH trong nudc) dé tao ra 145 (280 mg, 35%) dudi
dang chét rin mau trang, '"H NMR (400 MHz, CDsOD) § 7,38 (d, J = 7,6 Hz, 1H),
7.17 (d, J= 7,6 Hz, 1H), 7,03- 6,88 (m, 2H), 6,07 (d, J = 11,6 Hz, 2H), 5,10 (s, 1H),
4,54-4,36 (m, 2H), 4,03-4,01 (m, 1H), 3,79 - 3,71 (m, 2H), 3,69 - 3,65 (m, 1H), 3,04 -
3,00 (m, 1H), 2,97 - 2,91 (m, 2H), 2,87 - 2,85 (m, 1H), 2,62 (t, J = 7,6 Hz, 2H), 2,58 -
2,55 (m, 1H), 2,48 - 2,32 (m, 1H), 1,83- 1,67 (m, 2H), 1,20 - 1,11 (m, 6H), 1,08 (d, J =
6,8 Hz, 3H).

Vidu 154  (S)-3-((1R,3R)-1-(2,6-diflo-4-(2-(3-(flometyl)azetidin-1-yl)
etoxy)phenyl)-3-metyl-3,4-dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-
metylpropan-1-ol 154

Budce 1: dimetyl 2-flo-2-metylmalonat
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B6 sung natri hydrua (1,15 duong lugng, 21 mmol) vao binh day tron dung tich
500-mL da lam kho trong ti hat. Phan ung dugc dé dién ra trong khi quyén nito va
lam ngudi xudng 0°C. Sau d6, THF (63 mL) duoc bd sung vao. Bo sung timg giot
dimetyl 2-metylpropandioat (5,0 g, 34,2 mmol) vao hdn hop nay va hon hop phan ng
nay duge khudy trong 30 phut. Sau do, n-flobenzensulfonimit (1,05 duong luong, 19,2
mmol) duge bd sung mot phan vao. Hon hop phan tmg nay dugc phép lam am 1én
nhiét do phong va hdn hop phéan tng nay hoa ran, bo sung thém mot 50 mL THF nita
vao. Sau 1,5 gio, phan ung dugc lam ngung bang dung dich nu¢c HCI 2N, pha lodng
bang EtOAc (500 mL) va rta bang 3x200 mL dung dich HCI 2N. Cac chét hiru co
duoge tach riéng, 1am kho bang MgSOs, loc, va ¢ dic. San pham thd & dang chat ran
mau tring sau d6 hap thu trong 200 mL heptan, siéu &m va loc qua Celite. Cac chét ran
loc dugc sau do dugc rtra béng 3x200 mL heptan. Dich loc sau khi két hop sau do
dugc co dac dé thu duogc san phém th6 mong mudn (3 g, hiéu sudt 53%) dudi dang dau

mau vang, 'H NMR (400 MHz, DMSO-ds) 0 3,32 (s, 6H), 1,18 (d, /= 6,3 Hz, 3H).
Budc 2: 2-flo-2-metylpropan-1,3-diol

OH OH

F

B6 sung dimetyl 2-flo-2-metyl-propandioat (3 g, 18,3 mmol) va THF (90 mL)
vao binh day tron dung tich 500-mL da lam kho trong tu hut. Hon hop phan (mg nay
duoc dé trong khi quyén nito va sau d6 lam lanh xudng 0°C. Sau d6, dung dich lithi
nhom hydrua (IM trong THF, 2,75 duong luong, 50,3 mmol) dugc bd sung tirng giot
vao va phan ung dugc lam 4m 1én nhiét do phong trong 1 gio. Phan ung sau d6 dugc
lam lanh xudng 0°C mot 1an nira va lam ngimg bang cach bo sung nude (2 mL), sau do
la dung dich nuéc NaOH 15% (2 mL) va nu6c (4 mL). Huyén phu dédc dugc khuéy
trong 15 phut, loc va co déc dé thu duoc san pham thod (1.4 g, hidu suat 71%), '"H NMR
(400 MHz, DMSO-ds) 6 4,85 (t, J=5,9 Hz, 2H), 3,45 (d. /= 5,9 Hz, 2H), 3,41 (d, /=
5,9 Hz, 2H), 1,22 — 1,15 (d, 3H).

Budce 3: 3-(tert-butyldiphenylsilyloxy)-2-flo-2-metylpropan-1-ol
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B6 sung 2-flo-2-metyl-propan-1,3-diol (1,47 g, 1,25 duong lugng, 13,6 mmol),
sau d6 la imidazol (1,11 g, 1,5 duong lugng, 16,4 mmol), fert-butylclodiphenylsilan
(3,0 g, 10,9 mmol) va clorofom (136 mL) vao binh ddy tron dung tich 500-mL da lam
kho trong td hat. Phan trng nay dugc khudy qua dém va lam ngimg bang cich bd sung
dung dich NH4CI bdo hoa (100 mL). Hon hop nay dugc chiét bang DCM (100 mL),
lam kho bang MgSOu, loc va ¢ dac. Hon hgp thd duoc tinh ché bang séic ky cot nhanh
trén silicagel (0-100% iPrOAc/cac heptan) dé tao ra hop chat mong muén (1,26 g, hiéu
suat 33%), 'H NMR (400 MHz, DMSO-de) & 7,68 — 7,60 (m, 4H), 7,51 — 7,40 (m,
6H), 4,97 (t, J= 5,8 Hz, 1H), 3,70 (dd, J = 19,4, 1,9 Hz, 2H), 3,52 (ddd, /= 18,5, 5.8,
1,8 Hz, 2H), 1,28 (d, /= 21,8 Hz, 3H), 1,01 (s, 9H).

Budc 4: 3-(tert-butyldiphenylsilyloxy)-2-tlo-2-metylpropyl triflometansulfonat

OTf OTBDPS

F

B& sung 3-[tert-butyl(diphenyl)silyl]oxy-2-flo-2-metyl-propan-1-ol (1,3 g, 3.8
mmol), diclometan (63 mL) vao binh day tron dung tich 500-mL da lam kho trong tu
hat trong khi quyén nito. Hdn hop phan ung nay sau do lam lanh xubng 0°C va
triflometansulfonic anhydrua (1,27 g, 1,2 duong lugng, 4,5 mmol) dugc bd sung timg
giot vao. Hon hop phan ung nay sau do dugc khudy trong 2 gi& va sau do ria bang
HCI 2N va sau d6 dung dich NaHCOj3 bdo hoa. Céac chit hitu co duoc tach riéng, sau
do lam khd bang MgSOs, va loc qua nat qua silicagel, rira giai bang DCM. Sau do,
dich loc duoc ¢o dén kho dé thu duoc san phém thd mong mudn (1,8 g, hiéu sut
100%) va duoc sir dung trong bude tiép ma khong can tinh ché thém, '"H NMR (400
MHz, DMSO-ds) & 7,66 — 7,58 (m, 4H), 7,56 — 7,41 (m, 6H), 5,07 — 4,81 (m, 2H),
3,88 — 3,68 (m, 2H), 1,40 (d, /= 21,6 Hz, 3H), 1,01 (s, 9H).

Budc 5: N-((R)-1-(1H-indol-3-yl)propan-2-yl)-3-(tert-butyldiphenylsilyloxy) -

2-flo-2-metylpropan-1-amin
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B6 sung (2R)-1-(1H-indol-3-yl)propan-2-amin (600 mg, 3,1 mmol), N,N-

diisopropyletylamin (0,81 mL, 1,5 duong luong, 4,65 mmol) va 1,4-dioxan (6 mL) vao
binh day tron dung tich 250-mL da lam kho trong tu hut va hdn hop phan ung nay
duoc dé dién ra trong khi quyén nito. Sau dé, [3-[tert-butyl(diphenyl)silyl]oxy-2-flo-2-
metyl-propyl|triflometansulfonat (1,95 g, 1,25 duong lugng, 3,9 mmol) dugc bd sung
vao va hon hop phan Ung nay dugc gia nhiét dén 90°C. Khi LC-MS thé hién ring
nguyén liéu ban dau da bi tiéu thu hét, hdn hop phan (mg nay duoc lam ngung bang
dung dich nu¢ec NaHCO;3 va hdn hop nay dugc chiét bang EtOAc (3 x 200 mL). Céc
chét hitu co sau khi két hop dugc lam kho bang MgSOs, loc va ¢ dac. Duge tinh ché
bang sac ky cot nhanh trén silicagel (0-100% EtOAc/cac hexan) thu dugc hop chat néu
& tiéu dé (1,2 g, hiéu sudt 77%). LCMS: 503,3 [M+H]".

Budc 6: 3-((R)-1-(1H-indol-3-yl)propan-2-ylamino)-2-flo-2-metylpropan-1-ol

Qd *>
§ F OH

3-[tert-butyl(diphenyl)silyljoxy-2-flo-N-[(/R)-2-(1H-indol-3-yI)-1-metyl-etyl]-
2-metyl-propan-1-amin (1,2 g, 2,4 mmol) dugc b6 sung vao binh day tron dung tich
250-mL da lam kho trong ti hut va sau do, THF (9,6 mL) va tetrabutylamoni florua
hydrat (3 mL dung dich 1M trong THF) duoc bd sung vao. Hon hop phan ung nay
dugc phép khudy & nhiét do phong cho dén khi LC-MS thé hién rang cac nguyén liéu
ban dau da bi tiéu thu hoan toan. Hon hgp phan Gng nay dugc lam nging bang cach bd
sung nudce va dugce chiét bang IPA 25% trong DCM 5 x 100 mL. Cac chét hiru co sau
khi két hop duogc sau do6 lam kho bang MgSOq, loc, va ¢d dic. Tinh ché bang sic ky
¢Ot nhanh trén silicagel (0-30% NH3 2N trong MeOH/DCM) tao ra hop chét néu & tiéu
dé (332 mg, hiéu suit 53%). LCMS: 265,1 [M+H]".

Budce 7: 3-((/R, 3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-3,4-dihydro-1H-
pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-ol
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B6 sung 2-flo-3-[[(1R)-2-(1H-indol-3-yl)-1-metyl-etyl]amino]-2-metyl-propan-
1-ol (332 mg, 1,26 mmol), 2,6-diflo-4-iodo-benzaldehyt (370 mg, 1,1 duong lugng,
1,38 mmol), va toluen (5,5 mL) vao binh ddy tron dung tich 100-mL. Phan ung duoc
dé dién ra trong khi quyén nito va axit axetic (2 M) dugc bd sung vao. Sau d6, phan
Ung duogc dugc phép gia nhiét dén 90°C trong 48 gio. Phan Ung sau dé lam nglmng
bing dung dich nudc NaHCO; bdo hoa va duoc chiét ky bang iPrOAc (5 x 100ml).
Céc chét hitu co sau do lam khd bang MgSOs, loc va ¢o dac. Tinh ché bing sic ky cot
nhanh trén silicagel (0-100% iPrOAc/cac heptan) tao ra hop chat néu & tiéu dé (475
mg, hiéu suat 74%). LCMS: 515,1 [M+H]".

Busc 8 Bo sung 3-[(1R,3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-1,3,4,9-
tetrahydropyrido|3,4-b]indol-2-yl]-2-flo-2-metyl-propan-1-ol (400 mg, 0,78 mmol), 2-
[3-(flometyl)azetidin-1-yl]etanol (518 mg, 5 duong lugng, 3,9 mmol), dong iodua (74
mg, 0,5 duong luong, 0,39 mmol) va kali cacbonat (644 mg, 6 duong lugng, 4.7
mmol) vao dng nghiém dung tich 20 ml ding dugc trong 10 vi song. Ong nghiém nay
duge ddy nap lai va hdn hop nay duge dit trong khi quyén nito. Sau do, butyronitril
(5,2 mL) dugc bd sung vao va hdn hop nay duoc loai khi trong 10 phut. Sau d6, hdn
hop phan ing sau do6 dugc gia nhiét dén 135°C trong 16 gid, loc qua Celite va tinh ché
bing HPLC pha dao bat d6i xing dé thu dugc hai chat ddng phan khong dbi quang.
154 1a chét dong phan khong déi quang rira giai thir hai (90 mg, hidu suat 22%). 154:
'"H NMR (400 MHz, DMSO-ds) 6 10.48 (s, 1H), 7.39 (dd. J = 7.4, 1.3 Hz, 1H), 7.17
(dd. J = 7.6, 1.2 Hz. 1H), 6,96 (dtd, J = 20,1, 7.2, 1,3 Hz, 2H), 6,72 — 6,55 (m. 2H),
5,08 (s, 1H), 4,84 (t, J = 5,6 Hz, 1H), 4,56 (d, J = 6,2 Hz, 1H), 4,44 (d, J = 6,2 Hz,
1H), 3,92 (t, J = 5,4 Hz, 2H), 3,55 (q, J = 6,0, 5,4 Hz, 1H), 3,03 — 2,83 (m, 4H), 2,72
(dt, J= 13,0, 5,6 Hz, 3H), 2,61 — 2,51 (m, 2H), 2,45 — 2,30 (m, 1H), 1,15 - 0,96 (m,
6H). 2 proton bi che khudt trong dinh nuéc. SFC bét dbi ximg: c6t OX UPC2, déng

-180-



27928

dong 25% MeOH vai 0,1% NH4OH trong 2,5 phuat. Thoi gian lvu 1,35 phut. LCMS:
520,3 [M+H]".

Vidul55 (2R)-3-[(1R,3R)-1-[2,6-diflo-4-[2-[3-(flometyl)azetidin-1-
yl]etoxy]phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3.4-bJindol-2-yl]-2-flo-2-metyl-
propan-1-ol 155

Theo quy trinh cua Vi du 154, 155 1a chét dong phéan khong dbi quang rira giai
dau tién (110 mg, hiéu sudt 27%). 155: 'H NMR (400 MHz, DMSO-ds): 8 10,52 (s,
1H), 7,42 — 7,34 (m, 1H), 7,21 — 7,14 (m, 1H), 6,96 (dtd, J = 20,9, 7,1, 1,2 Hz, 2H),
6,69 — 6,58 (m, 2H), 5,12 (s, 1H), 4,81 (t, J = 5,8 Hz, 1H), 4,56 (d, J = 6,2 Hz, 1H),
4,44 (d, J= 6,2 Hz, 1H), 3,93 (t, J = 5,4 Hz, 2H), 3,46 (ddd, J= 18,2, 11,9, 5,7 Hz,
2H), 3.14 (ddd, J=20.4, 11,9, 5,9 Hz, 2H), 3,03 — 2,78 (m, 4H), 2,78 — 2,64 (m, 3H),
2,58 — 2,51 (m, 2H), 2,47 — 2,36 (m, 1H), 1,11 (d, J = 22,0 Hz, 3H), 1,04 (d, /= 6.5
Hz, 3H). 2 proton bi che khuét trong dinh nugec. SFC bat dbi ximg: ¢ot OX UPC2,
dang dong 25% MeOH véi 0,1% NH4OH trong 2,5 phat. Thoi gian luu 0,55 phit.
LCMS: 520,2 [M+H]".

Vidu 174  (1R,3R)-1-[2,6-diflo-4-[2-[3-(flometyl)azetidin-1-yl]etoxy]
phenyl]-3-metyl-2-(2,2,2-trifloetyl)-1,3,4,9-tetrahydropyrido[3,4-b]indol 174

Bude 1: (R)-1-(1H-indol-3-y1)-N-(2,2,2-trifloetyl)propan-2-amin

N
O
/ CFj

Hoén hop cua (2R)-1-(1H-indol-3-yl)propan-2-amin (100 mg, 0,574 mmol),
2.2 2-trifloetyl  triflometansulfonat (151 mg, 0,6313 mmol), va N,N-
diisopropyletylamin (371 mg, 2,87 mmol) trong 1,4-dioxan (3,8261 mL) dugc gia
nhiét & 50°C trong 6 gid. Hon hgp phan ang nay dugc lam ngudi xudng nhiét do
phong, pha lodng biang nudc, duoc chiét bing EtOAc (2 1an). Cac chét hiru co sau khi
két hop duoc lam kho (NaxSO4), loc va cd dac. San phém tho duogc tinh ché bang sac
ky nhanh trén silic oxit (0-50% iPrOAc/heptan) dé tao ra hop chat néu & tiéu dé (89
mg, hiéu sudt 60,5%) duci dang chat ran khong mau, '"H NMR (clorofom-d) &: 8,10 —
7,92 (m, 1H), 7,62 — 7,56 (m, 1H), 7,33 (dt, J = 8,1, 0,9 Hz, 1H), 7,23 — 7,16 (m, 1H),
7,15 = 7,08 (m, 1H), 7,02 — 6,98 (m, 1H), 3,21 — 3,09 (m, 3H), 2,83 (dd, ] = 6,6, 0,8
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Hz. 2H), 1,12 (d, J = 6,2 Hz, 3H). LCMS (ESI) m/z 257 [M+H"].

Budc 2: (1R,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol

Hon hop cua (2R)-1-(1H-indol-3-y1)-N-(2,2,2-trifloetyl)propan-2-amin (54 mg,
0,211 mmol), 2,6-diflo-4-iodo-benzaldehyt (62 mg, 0,232 mmol) va axit axetic (110
mg, 1,84 mmol) trong toluen (ImL) dugc gia nhiét & 90°C trong 5 gio. Hon hop nay
sau d6 dugc cd ddc. Can duoc phén bd vao EtOAc va dung dich NaHCOj3 bdo hoa.
Lép nude duge chiét bang EtOAc (2 14n). Cac chat hitu co sau khi két hop dugc lam
kho (Na»SOs), loc va co dic dé tao ra hop chét néu ¢ tiéu dé dudi dang chét rin mau

trdng ma dugc st dung ma khong can tinh ché. LCMS (ESI) m/z 507 [M+H"].

Buge 3: Hon hop cta (1R,3R)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-2-(2,2,2-
trifloetyl)-1,3,4,9-tetrahydropyrido[3,4-blindol (107 mg, 0,211 mmol), 2-[3-
(flometyl)azetidin-1-yl]etanol (84 mg, 0,632 mmol), Cul (16 mg, 0,0843 mmol) va
K>COs (87 mg, 0,632 mmol) trong butyronitril (1,4 mL) trong trong 6ng nghiém dung
duoc trong 10 vi song dugc suc Ny trong 5 phut, va sau d6 lam kin va duoc gia nhiét ¢
135°C trong 23 gid. Hon hop nay duge loc qua celite, ¢6 dac va tinh ché bang HPLC
didu ché dé tao ra 174 (51 mg, hiéu sudt 47%) dudi dang chét ran mau vang, '"H NMR
(400 MHz, DMSO-ds) & 10,61 (s, 1H), 7,45 — 7,35 (m, 1H), 7,20 (dt, J = 8,0, 0,9 Hz,
1H), 7,05 - 6,90 (m, 2H), 6,71 — 6,59 (m, 2H), 5,20 (s, 1H), 4,50 (dd, ] = 47,6, 6,2 Hz,
2H), 3.94 (. ] = 5,4 Hz, 2H), 3,57 — 3,35 (m, 2H), 3,31 — 3,22 (m, 2H), 2,97 (dt, ] =
16,8, 7,9 Hz, 3H), 2.84 (ddd, J = 15,3, 4,9, 1,2 Hz, 1H), 2,77 — 2,66 (m, 3H), 2,64 —
2,56 (m, 1H), 1,12 (d, ] = 6,6 Hz, 3H). LCMS (ESI) m/z 512 [M+H"].

Vidu286  3-[(1R,3R)-1-[2,6-diflo-4-[2-[3-(flometyl)azetidin-1-yl]etoxy]
phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3,4-bJindol-2-yl]-2,2-diflo-propan-1-ol 286

Budce 1: 3-((fert-butyldiphenylsilyl)oxy)-2,2-diflopropan-1-ol
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B6 sung NaH (60% trong dau khodng, 71mg, 1,78mmol) vao dung dich da
khudy cua 2,2-diflopropan-1,3-diol (200 mg, 1,78 mmol) trong THF (4mL) trén bé da
va hdn hop phan tng nay duge khudy trong 30 phat. TBDPSCI (490 mg, 1,78mmol)
duoc bd sung timg giot vao hdn hop phan ng nay. Sau do, hon hop phén (mg nay
duoc 1am 4m 1én dén 20°C va tiép tuc khudy trong 3 gio. Nude (10 mL) duge bd sung
tir tir vao hdn hop phan Gmg nay va hdn hop thu duge duge rira bang EtOAc (10 mL x
2). L6p chét hiru co sau khi két hop duoc lam kho trén Na,SO4 khan, loc va cd dic.
Cin tho duogce tinh ché bing séc ky cot trén silicagel (20% ete dau hda trong EtOAc) dé
tao ra hop chit néu & tiéu dé (450mg, 1,28mmol, hiéu suat 72%) dudi dang diu mau
vang sang, IHNMR (400 MHz, CDCl3) 8 7,71 -7,64 (m, 4H), 7,44 -7,36 (m, 6H), 3,96
- 3,84 (m, 4H), 1,86 (s, 1H), 1,06 (s, 9H).

Bude 2:3-((zert-butyldiphenylsilyl)oxy)-2,2-diflopropy! triflometansulfonat

TBDPSO™ X~ OTf

FF

B6 sung ting giot THO (0,38 mL, 2,28 mmol) vao dung dich da khudy cta 3-
[fert-butyl(diphenyl)silyl]oxy-2,2-diflo-propan-1-ol (tr Bugc 1, 400 mg, 1,14 mmol)
va 2,6-lutidin (0,39 mL, 3,42 mmol) trong DCM (8 mL) trén bé da. Hon hop phan tng
nay duoc khudy & 20°C trong 2 gid. Hon hop phéan tng nay sau do duge rot tir tir vao
nuée da (20 mL), va hdn hop nay duogc chiét bing DCM (20 mL x 2). Lép chat hiru co
sau khi két hop duge rira bang HCI IN (20 mL), dung dich NaHCO;3 b&o hoa (20 mL)
va nude mudi. Lop chit hiru co duoce lam kho trén Na;SO4 khan, loc va co dic. Cén
thd dugc tinh ché bang sdc ky cot trén silicagel (10% ete dau hoa trong EtOAc) dé tao
ra san pham mong mudn (500 mg, 1,04 mmol, 91%) dudi dang dau mau vang sang, 'H
NMR (400 MHz, CDCl3) 8 7,66 -7,64 (m, 4H), 7,47 -7,41 (m, 6H), 4,76 (t, J= 7,6 Hz,
2H), 3,89 (t, J= 7,6 Hz, 2H), 1,08 (s, 9H).

Budc 3:(R)-N-(1-(1H-indol-3-yl)propan-2-yl)-3-((tert-butyldiphenylsilyl) oxy)-
2,2-diflopropan-1-amin

\E>E\/OTBDPS
\ HN

i
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Hon hop cua [3-[tert-butyl(diphenyl)silyl]oxy-2,2-diflo-propyl]
triflometansulfonat (tor Budc 2, 8,31g, 17,22mmol), DIPEA (6,1mL, 34,44mmol) va
(2R)-1-(1H-indol-3-yl)propan-2-amin (3g, 17,22mmol) trong dioxan (60mL) duoc
khudy & 90°C trong 12 gid. Sau khi dé lam ngudi xudng nhiét do phong, hdn hop phan
ang nay duge pha loang bang nude (100 mL) va dugce rira bang EtOAc (100 mL x 2).
Lép chit hitu co sau khi két hop duoc lam khd trén Na>SOq khan, loc va ¢ dic. Cén
tho duge tinh ché bang sdc ky cot trén silicagel (20% EtOAc trong ete dau hoa) dé tao
ra hop chét néu ¢ tidu dé (7,6g, 87%) dudi dang dau mau vang. LCMS:507,2 [M+H]".

Budce 4: (R)-3-((1-(1H-indol-3-yl)propan-2-yl)amino)-2,2-diflopropan-1-ol

£ F
\ HN\>L/)H

N

B6 sung TBAF (1,0 M trong THF, 30mL, 30mmol) vao dung dich da khuay
cua (R)-N-(1-(1H-indol-3-yl)propan-2-yl)-3-((zert-butyldiphenylsilyl)oxy)-2,2-
diflopropan-1-amin (tor Budc 3, 7,6g, 15mmol) trong THF (100mL). Hon hop phan
ung nay duge khudy ¢ 25°C trong 4 gio va sau d6 pha loang bang nude (200 mL) va
duoc chiét bang EtOAc (200 mL x 3). Lép chét hitu co sau khi két hop dugc lam kho
trén Na;SO4 khan, loc va ¢o ddc. Can thd duogc tinh ché bang sic ky cot trén silicagel
(70% EtOAc trong ete ddu hoa) dé tao ra hop chit néu ¢ tiéu dé (3,5g, 87%) dudi dang
dau mau vang sang. LCMS: 268.9 [M+H]".

Budce 5: 3-((1R,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-3,4-dihydro-1H-
pyrido[3.4-bJindol-2(9H)-yl)-2,2-diflopropan-1-ol

QS
v

Hon hop cia (R)-3-((1-(1H-indol-3-yl)propan-2-yl)amino)-2,2-diflopropan-1-ol
(tr Budc 4, 2g, 7.45mmol), HOAc (1,29mL, 22,36mmol) va 2,6-diflo-4-iodo-
benzaldehyt (2g, 7,45mmol) trong toluen (30mL) dugc khudy & 90°C trong 12 gio.

Sau khi dé 1am ngudi xudng nhiét do phong, hon hop phén Umg nay dugc pha lodng
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bang nude (50 mL), ria bang EtOAc (50 mL x 2). Lop chét hiru co sau khi két hop
duoc lam kho trén Na SOy khan, loc va ¢6 dic. Can thd duge tinh ché bang sic ky cot
trén silicagel (20% ete dau hoa trong EtOAc) dé tao ra hop chit néu & tiéu dé (2,8g,
73%) dudi dang chét rdn mau vang sang, 'H NMR (400 MHz, CDCl3) 8 7,53 — 7,49
(m, 2H), 7,30 — 7,22 (m, 3H), 7,18 — 7,13 (m, 2H), 5,25 (s, 1H), 3,72 — 3,68 (m, 3H),
3,24 — 3,06 (m, 3H), 2,85 — 2,75 (m, 1H), 2,70 — 2,66 (m, 1H), 1,18 (d, J = 6.8 Hz,
3H).

Budc 6: Hon hop cua 3-((1R,3R)-1-(2,6-diflo-4-iodophenyl)-3-metyl-3,4-
dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol (tr Budc 5, 1,5g,
2,89mmol), 2-[3-(flometyl)azetidin-1-yl]etanol (1,93g, 14,47mmol), Cul (1,65g,
8.68mmol) va KoCOs (1,2g, 8,68mmol) trong n-PrCN (20 mL) duge khudy trong khi
quyén Ny & 135°C trong 3 gio. Sau khi dé 1am ngudi xudng nhiét do phong, hdn hop
phan mg nay duoc pha lodng bing nudc (50 mL), rira bing DCM (50 mL x 2). Lép
chét hiru co sau khi két hop duge 1am kho trén Na»SO4 khan, loc va ¢o dic. Cin thu
dugc duoc tinh ché bang sic ky pha dao (axetonitril 50-80%/0,05% NH4OH trong
nuée) dé tao ra 286 (170mg. 11%) dudi dang chat rin mau trang, '"H NMR (400 MHz,
CD;0D) 8 7,41 (d, J = 8,0 Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 7,03- 6,94 (m, 2H), 6,54
(d, /= 11,2 Hz, 2H), 5,24 (s, 1H), 4,49 (dd, J = 47,6, 6,0 Hz, 2H), 4,00 - 3,98 (m, 2H),
3,83- 3,72 (m, 1H), 3,63- 3,45 (m, 4H), 3,22 - 3,13 (m, 3H), 3,02 - 2,60 (m, 6H), 1,17
(d, J= 6,0 Hz, 3H). LCMS: 524,1 [M+H]".

Vidu303 (IR,3R)-2-(2,2-difloetyl)-1-[2,6-diflo-4-[1-(3-flopropyl) azetidin-
3-yl]oxy-phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3,4-b]indol 303

Theo quy trinh cua Vi du 305, 303 duoc didu ché. LCMS: 494.2 [M+H]".

Vidu304  N-(3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-bJindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin 304

Budc 1: (R)-1-(1H-indol-3-yl)-N-(2,2,2-trifloetyl)propan-2-amin

F_' F
W}F
N
H

B& sung 2,2,2-trifloetyl triflometansulfonat (13,3 g, 57,39 mmol) va DIPEA
(22,2 g, 172,18 mmol) vao dung dich cta (2R)-1-(1H-indol-3-yl)propan-2-amin (10,0
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g, 57,39 mmol) trong 1,4-dioxan (100 mL). Hon hop thu duoc duge khuéy ¢ 80°C
trong 15 gid. Hon hop phéan tng nay duoc cd dac va tinh ché bang sac ky cot, duge rira
giai bang 0-30% EtOAc trong cdc hexan dé tao ra hop chét néu ¢ tiéu dé (14 g, 95,2%)
dudi dang dau mau vang sang, 'H NMR (400MHz, CDCls) 8 8,02 (br. s., 1H), 7,60
(d,J = 8,0 Hz, 1H), 7,37 (d, ] = 8,0 Hz, 1H), 7,21 (t,J = 8,0Hz, 1H), 7,16 -7,09 (m, 1H),
7,05 (s, 1H), 3,24 - 3,11 (m, 3H), 2,84 (d,J = 6,4 Hz, 2H), 1,14 (d,J= 6,4 Hz, 3H).

Budc 2: (1R,3R)-1-(4-bromo-2,6-diflophenyl)-3-metyl-2-(2,2,2-trifloetyl)-
2,3.4,9-tetrahydro-1H-pyrido[3,4-b]indol

R OF

Qi
N L F
HF\Q

Br

Hon hop cuia (R)-1-(1H-indol-3-y1)-N-(2,2,2-trifloetyl)propan-2-amin (tr Budc
1, 14,0 g, 54,63 mmol), 4-bromo-2,6-diflobenzaldehyt (11,5 g, 51,9 mmol) va axit
axetic (6,25 mL, 109,26 mmol) trong toluen (150 mL) dugc khqu ¢ 90°C trong 16
gid. Hon hop phan tng nay duge lam ngudi xubng 25°C, ¢ dic va dugce tinh ché bang
sdc ky cot trén silicagel (0-5% EtOAc trong ete dau hoa) dé tao ra hop chét néu o tiéu
dé va cac dong phéan cis cia no (24 g, hiéu sudt 95,7%) (trans:cis = 4:1) dudi dang
chit ran mau vang, '"H NMR (400MHz, CDCl3) 8 7,52 (d, J = 8.4 Hz, 1H), 7.24 (d. J =
8.0 Hz, 1H), 7,19 -7,05 (m, 4H), 5,69 (s, 0,2H), 5,31 (s, 0,8H), 3,64 - 3,50 (m, 1H),
3,45 -3,17 (m, 1H), 3,10-3,06 (m, 1H), 2,98 - 2,81 (m, 1H), 2,78 - 2,59 (m, 1H), 1,41
(d,J=6,4 Hz, 0,6 H), 1,18 (d, J= 6,4 Hz, 2,4 H).

Buéc 3: tert-butyl 3-((3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-
tetrahydro-1H-pyrido[3,4-b]indol-1-yl)phenyl)amino)azetidin-1-carboxylat

Qﬁf
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Hoén hop cua (1R,3R)-1-(4-bromo-2,6-diflophenyl)-3-metyl-2-(2,2,2-trifloetyl)-
2,3,4,9-tetrahydro-1H-pyrido[3,4-blindol (trans:cis = 4:1) (tr Budc 2, 23,0 g, 50,08
mmol), Pda(dba)s (4,59 g, 5,01 mmol), fert-butyl 3-amin oazetidin-1-carboxylat (12,9
g, 75,12 mmol), Xantphos (5,8 g, 10,02 mmol) va Cs2CO; (48,9 g, 150,25 mmol)
trong 1.4-dioxan (250 mL) duogc khudy & 115°C trong khi quyén nito trong 16 gio.
Hon hop phén tng nay dugc loc qua Celite va dich loc duge ¢d va tinh ché bé‘mg séc
ky cot (0-30% EtOAc trong ete dau hoa) dé tao ra hop chét néu & tiéu dé (25 g, hidu
suét 90,7%) (trans. cis = 4:1) dudi dang mau nau sang, '"H NMR (400MHz, CDCls) §
7,56 -7,37 (m, 1H), 7,24 -7,19 (m, 1H), 7,15 -7,06 (m, 2H), 6,04 - 5,94 (m, 2H), 5,57
(s, 0,2H), 5,21 (s, 0.8H), 4,50-4,38 (m, 1H), 4,31-4,21 (m, 2H), 3,74-3,72 (m, 2H),
3,61-3,47 (m, 1H), 3,35-3,17 (m, 1H), 3,10-3,07 (m, 1H), 3,02 - 2,78 (m, 1H), 2,77 -
2,55 (m, 1H), 1,44 (s, 9H), 1,39 (d, J= 6,4 Hz, 0,6H), 1,16 (d, J= 6,4 Hz, 2,4H).

Budc 4: N-(3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-
1 H-pyrido[3,4-b]indol-1-yl)phenyl)azetidin-3-amin

N
=i

B sung axit sulfuric (4,87 mL, 90,82 mmol) vao dung dich cua ferr-butyl 3-
((3.5-diflo-4-((1R.3R)-3-metyl-2-(2,2,2-trifloetyl)-2.3,4,9-tetrahydro-1 H-pyrido  [3,4-
blindol-1-yl)phenyl)amino)azetidin-1-carboxylat (tr Budce 3, 10,0 g, 18,16 mmol)
(trans:cis = 4:1) trong 1.4-dioxan (120 mL) & 0°C. Hon hop phan ng nay dugc khudy
& 0°C trong 0,5 gio. Hon hop phan tng nay dugc rot vao dung dich nudec NaHCO3 bao
hoa (250 mL) va hdn hop nay dugc chiét bang EtOAc (200 mL x 2). Lop chét hitu co
sau khi két hop dugc lam kho trén NaxSO4 va ¢6 dic dé tao ra hop chét néu & tidu dé
(8 g, hidu suéit 97.8%) (trans:cis = 4:1) dudi dang chit rin mau vang. Hop chat tho

duoc st dung truc tiép cho budc sau.

Budce 5: B sung ting giot 1-flo-3-iodopropan (3,34 g, 17,76 mmol) vao hon
hop cua N-(3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-14-
pyrido[3.4-b]indol-1-yl)phenyl)azetidin-3-amin (tr Budc 4, frans: cis = 4:1, 8,0 g,
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17,76 mmol) va DIPEA (8.83 mL, 53,28 mmol) trong DMF (80 mL). Hon hop phéan
ung nay duoc khudy ¢ 20°C trong 16 gio. Hon hop phan tng nay dugc pha loang bang
EtOAc (400 mL), rua béng nude mudi (200 mL x 5). Lop chét hitu co sau khi két hop
duoc lam kho trén NaxSOu, loc, ¢b dac va tinh ché bang sic ky c¢ot (10-40 % EtOAc
trong DCM) d¢é tao ra san phidm mong mudn (7 g, hiéu suit 77,2%) duéi dang chét ran
mau ndu. San phdm nay dugc két hop véi mé khac (téng 1a 12,3 g) va duoc tinh ché
bing HPLC diéu ché (Phenomenex Synergi Max-RP 250*80mm*10 um axetonitril 50-
80/10mM NH4HCO; trong nudc) dé tao ra 10 g san pham (trans: cis = 4:1, khong tach
duoc bang HPLC) dudi dang chét ran mau trdng. San pham nay (trans: cis = 4:1) sau
d6 tinh ché thém bang SFC (AD(250mm*30mm,10um) bazo-EtOH 40%) dé tao ra 304
tinh khiét (5,9 g, hiéu suit 59%) dudi dang chit ran mau trang, 'H NMR (400MHz,
CDs0OD) 6 7,40 (d, J= 7.6 Hz, 1H), 7,20 (d, J = 7,6 Hz, 1H), 7,05 - 6,91 (m, 2H), 6,09
(d, J=12 Hz, 2H), 5,22 (s, 1H), 4,58-4,35 (m, 2H), 4,07-4,02 (m, 1H), 3,77 (t, J= 7,6
Hz, 2H), 3.62 - 3,50 (m, 1H), 3,39 - 3,32 (m, 1H), 3,06 - 2,90 (m, 4H), 2,66 - 2,55 (m,
3H), 1,87 - 1,66 (m, 2H), 1,17 (d, J = 6,4 Hz, 3H).

Vidu305 (IR,3R)-2-(2,2-difloetyl)-1-[2,6-diflo-4-[2-[3-(flometyl) azetidin-
1-yl]etoxy]phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3,4-b]indol 305

Bude 1: (R)-N-(2,2-difloetyl)-1-(1H-indol-3-yl)propan-2-amin

H
N
Oy
D
% F

Hon hop cua (2R)-1-(1H-indol-3-yl)propan-2-amin (4,2 g, 24,1 mmol), 2,2-
difloetyl triflometansulfonat (5,16 g, 24,1 mmol) va diisopropylamin (8,41 mL, 48,2
mmol) dugc gia nhiét dén 80°C trong 3 gio. Phan Ung dugce lam ngudi xuéng nhiét do
phong, pha loang bang iPrOAc (150 mL) va dugc rua bang nudc, nude mudi, lam kho
trén natri sulfat, loc va c6 dac. San phém tho dugce tinh ché béng sdc ky ¢ot nhanh trén
silicagel, rira giai bing 0-5% MeOH/DCM dé thu dugc hop chit néu & tiéu dé (5.6 g,
hiéu sudt 97%), '"H NMR (400 MHz, clorofom-d) & 8,03 (s, 1H), 7,63 — 7,54 (m, 1H),
7,36 (dt, J = 8,1, 0,9 Hz, 1H), 7,27 — 7,17 (m, 1H), 7,12 (ddd, J = 8,0, 7,1, 1,1 Hz, 1H),
5,78 (tdd, J = 56,6, 4,7, 4,1 Hz, 1H), 3,11 — 2,76 (m, SH), 1,12 (d, ] = 6,2 Hz, 3H);
LCMS: 239,15 [M+H]".
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Budc 2: (1R,3R)-2-(2,2-difloetyl)-1-(2,6-diflo-4-iodo-phenyl)-3-metyl-1,3,4,9-
tetrahydropyrido(3,4-b]indol

B6 sung axit axetic (2,4 mL) vao dung dich cta (R)-N-(2,2-difloetyl)-1-(1H-
indol-3-yl)propan-2-amin (5,0 g,21 mmol) va 2,6-diflo-4-iodobenzaldehyt (5,2 g, 19
mmol) trong toluen (70 ml) va hdn hop nay dugc gia nhiét & 90°C trong 20 gid trong
khi quyén nito. Hon hop phan tng nay dugc lam ngudi va cd dic. Can dugc hoa tan
trong iPrOAc va duogc rua bé’mg dung dich natri bicacbonat bao hoa, nudc, nude mudi,
lam kho trén natri sulfat va ¢d dac. Tinh ché bang sic ky nhanh (silic oxitgel, 0-15 %
iPrOAc/cac heptan) thu duge hgp chit néu & tiéu dé (7.8 g, 76%) dudi dang hdn hop
theo ty 1& 3:1 ctia cac dong phan trans:cis. LCMS: 489,0 [M+H]". Hon hop nay duoc

dung ngay cho budc sau.

Bude 3: Hon hop cia (1R,3R)-2-(2,2-difloetyl)-1-(2,6-diflo-4-iodo-phenyl)-3-
metyl-1,3,4,9-tetrahydropyrido[3,4-blindol (8,0 g, 16,4 mmol), 2-[3-(flometyl)
azetidin-1-yl]etanol (2,62 g, 19,7 mmol), déng iodua (0,94 g, 4,9 mmol), kali cacbonat
(4,5 g, 32,8 mmol) va butyronitril (33 mL) dugc loai khi trong 5 phut va sau d6 duoc
gia nhiét dén 140°C qua dém. Hon hop phan (mg nay duogc loc qua Celite, rira giai
bing iPrOAc. Dich loc dugc ¢ va tinh ché bang HPLC pha ddo va cac dong phén
cis:trans duoc tach riéng bang SFC bét dbi dé thu duoc 305 (3,77 g, hidu sut 44%),
"H NMR (400 MHz, DMSO-ds) 6 10,59 (s, 1H), 7,40 (dd, /= 7.9, 1,3 Hz, 1H), 7,22 -
7,14 (m, 1H), 7,04 — 6,88 (m, 2H), 6,66 (d, J= 11,1 Hz, 2H), 6,05 — 5,61 (m, 1H), 5,17
(d, J= 1,7 Hz, 1H), 4,50 (dd, J = 47,6, 6,2 Hz, 2H), 3,94 (t, J = 5,3 Hz, 2H), 3,41 -
3,32 (m, 2H), 3,15 — 2,90 (m, 3H), 2,90 — 2,52 (m, 7H), 1,09 (d. J = 6,5 Hz, 3H)..
LCMS: 4942 [M+H]".

Vidu306  (1S,3R)-2-(2,2-difloetyl)-1-[2,6-diflo-4-[2-[3-(flometyl) azetidin-
1-yl]etoxy|phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3,4-b]indol 306

Theo quy trinh cua Vi du 305, 306 dugc diéu ché. LCMS: 494,2 [M+H]".
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Vidu340  3-[(1R,3R)-1-[2,6-diflo-4-[[1-(3-flopropyl)azetidin-3-yl]
amino|phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3.4-bJindol-2-yl]-2,2-diflo-propan-1-
ol 340

Buédce 1: (R)-N-(1-(1H-indol-3-yl)propan-2-yl)-3-((tert-butyldiphenylsilyl) oxy)-
2,2-diflopropan-1-amin

rF 0
\//\ \/\;{\}\/ TBDPS
N

Hon hop cta (2R)-1-(1H-indol-3-yl)propan-2-amin (29 g, 166,44 mmol), [3-
[tert-butyl(diphenyl)silyl]oxy-2,2-diflo-propyl] triflometansulfonat (80,31 g, 166,44
mmol) va DIPEA (55,01 mL, 332,87 mmol) trong 1,4-dioxan (600 mL) dugc khudy &
90°C trong 12 gid. Hon hop phan ung nay dugce pha lodng trong nude (600 mL) va
duoc chiét bang EtOAc (600 mL x 2). L6p chat hitu co sau khi két hop duoc lam kho
trén NaSO4 khan, loc va ¢ ddc. Can thd duoc tinh ché béng sac ky cot trén silicagel
(40% EtOAc trong ete dau hoa) dé tao ra hop chét néu & tiéu dé (69 g, 82%) duéi dang
diu mau vang sang, 'H NMR (400MHz, CDCls) & 7,88 (s, 1H), 7,66 (d, J=7,2 Hz,
4H), 7,60 (d, J=8,0 Hz, 1H), 7,48 -7,33 (m, 7H), 7,22 -7,08 (m, 2H), 7,01 (s, 1H), 3,86
- 3,79 (m, 2H), 3,23- 3,09 (m, 3H), 2,86 - 2,80 (m, 2H), 1,13 (d, J=6,4 Hz, 3H), 1,05
(s, 9H). MS: [M+H]" 507,1.

Bude 2: (R)-3-((1-(1H-indol-3-yl)propan-2-yl)amino)-2,2-diflopropan-1-ol

S F
\ HN\>L/OH
N

B6 sung TBAF 1M (272,35 mL, 272,35 mmol) trong THF vao dung dich da
khudy cta (R)-N-(1-(1H-indol-3-yl)propan-2-yl)-3-((tert-butyldiphenylsilyl)oxy)-2,2-
diflopropan-1-amin (tr Budc 1, 69 g, 136,18 mmol) trong THF (690 mL). Hoén hop
nay duoc khudy & 25°C trong 4 gid. Hon hgp phan ing nay dugc pha loang bang nudc
(800 mL) va duoc chiét bing EtOAc (800 mL x 3). Lop chét hitu co sau khi két hop
dugc ¢o ddc va can tho duoc tinh ché bang sic ky cot trén silicagel (50% EtOAc trong
ete ddu hoa) dé tao ra hop chét néu & tiéu dé (29 g, 79%) dudi dang dau mau vang

sang.
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Budce 3: 3-((1R,3R)-1-(4-bromo-2,6-diflophenyl)-3-metyl-3,4-dihydro-1/-
pyrido|3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol

R OH
{ N

\/
. F

N -
3
F

Br

Hén hop ctia (R)-3-((1-(1H-indol-3-yl)propan-2-yl)amino)-2,2-diflopropan-1-ol
(tr Bude 2, 20 g, 74,54 mmol), axit axetic (12,91 mL, 223,63 mmol) va 4-bromo-2,6-
diflobenzaldehyt (16,47 g, 74,54 mmol) trong toluen (400 mL) dugc khudy & 90°C
trong 12 gio. Hon hop phan ng nay duge pha loang bang nudc (500 mL) va duogc
chiét bang EtOAc (500 mL x 2). Lép chét hiru co sau khi két hgp duge lam kho trén
NaxSOs khan, loc va ¢o dac. Can thd dugc tinh ché béng sic ky cdt trén silicagel
(20% EtOAc trong ete dau hoa) dé tao ra hop chét néu ¢ tidu dé (24,8 g, 71%, trans/cis
=20/1) du6i dang chat rin mau vang sang. MS: [M+H]" 470,9.

Budc 4: tert-butyl 3-((4-((1R,3R)-2-(2,2-diflo-3-hydroxypropyl)-3-metyl-
2,3.,4,9-tetrahydro- 1 H-pyrido[3,4-b]indol-1-yl)-3,5-diflophenyl)amino)azetidin- 1 -

carboxylat

S oH
QKo
N L F
N" %
F

HN
\<i>N\Boc

Hon hop cta 3-((1R,3R)-1-(4-bromo-2,6-diflophenyl)-3-metyl-3,4-dihydro-1/-
pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol (tir Budc 3, 24,8 g, 52,62 mmol),
Pdy(dba); (4,82 g, 5,26 mmol), Xantphos (6,09 g, 10,52mmol), Cs:CO; (51,44 g,
157,86 mmol) va fert-butyl 3-amin oazetidin-1-carboxylat (13,59 g, 78,93 mmol) trong
1,4-dioxan (300 mL) dugce khudy & 110°C trong 3 gio trong khi quyén N». Hon hop
phan Gng nay dugc lam ngudi xubng 25°C va dugc pha lodng bang nude (500 mL),
dugc chiét bang EtOAc (500 mL x 2). Lop chat hitu co sau khi két hop dugce lam kho

trén Na SOy khan, loc va ¢d dac. Can thd duoc tinh ché bang sic ky cot trén silicagel
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(20% ete dau hoa trong EtOAc) dé tao ra hop chét néu ¢ tidu dé (20,5 g, 69%, trans/cis
=20/1) duéi dang chét rin mau vang. MS: [M+H]" 563,0.

Bude 5: 3-((1R,3R)-1-(4-(Azetidin-3-ylamino)-2,6-diflophenyl)-3-metyl-3,4-
dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol

HN\CNH

B6 sung tung giot axit sulfuric (19,42 mL, 364,38 mmol) vao dung dich cla
tert-butyl  3-((4-((1R,3R)-2-(2,2-diflo-3-hydroxypropyl)-3-metyl-2,3.4,9-tetrahydro-
1 H-pyrido[3.4-b]indol-1-yl)-3,5-diflophenyl)amino)azetidin-1-carboxylat (tr Budc 4,
20,5 g, 36,44 mmol) trong 1,4-dioxan (194 mL) trén bé da. Hon hop phan Ung nay
duoc khudy & 25°C trong 0,5 giod. Hon hop phéan tung nay sau do duoc rot vao dung
dich nudc NaHCOs bao hoa (800 mL) va duoc chiét bang EtOAc (600 mL x 2). Lép
chét hitu co sau khi két hop duoc 1am kho trén Na>SO4 khan, loc va ¢o dic dé tao ra
hop chit néu ¢ tiéu dé (18g, san phdm tho, trans/cis = 20/1) dudi dang chét rin mau

vang. Can tho duoc st dung ngay cho bude tiép. MS: [M+H]" 463.0.

Budc 6: Hon  hop cua  3-((1R,3R)-1-(4-(azetidin-3-ylamino)-2,6-
diflophenyl)-3-metyl-3,4-dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-
ol (tr Bude 35, 18 g, 38,92 mmol), DIPEA (19,3 mL, 116,76 mmol) va 1-flo-3-
iodopropan (7,32 g, 38,92 mmol) trong DMF (180 mL) dugc khudy ¢ 25°C trong 12
gid. Hon hop phan mg nay dugc pha lodng bing EtOAc (500 mL) va dugc rira bing
nude mudi (500 mL x 3). Lop chéit hitu co sau khi két hop duoc lam kho trén Na;SOq4
khan, loc va 6 dac. Can thd duge tinh ché bang sac ky cot trén silicagel (10% MeOH
trong DCM) dé tao ra san phdm mong muén (7,1 g, do tinh khiét 85%) dudi dang dau
mau vang. Can thu duoc duge tinh ché thém bang sic ky pha dao (axetonitril 40-
75/0,05% NH4OH trong nude) va SFC bat déi xing (AD 250mm*50mm,10um;
COy/EtOH siéu t6i han (NH5H20 0,1%) = 40/40 ¢ 200 mL/phut) dé tao ra 340 (2,85 g,
14%) du6i dang chit rin mau vang sang, 'H NMR (400 MHz, CDs;OD) § 7,39 (d, J =
7,2 Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 7,01 - 6,93 (m, 2H), 6,11 (d, J = 12,0 Hz, 2H),
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5,16 (s, 1H), 4,52-4,38 (m, 2H), 4,05-4,03 (m, 1H), 3,80 - 3,74 (m, 3H), 3,63 3,42 (m,
2H), 3,20 - 3,10 (m, 1H), 2,96 - 2,92 (m, 3H), 2,82 - 2,71 (m, 1H), 2,64 - 2,58 (m, 3H),
1.81- 1,68 (m, 2H), 1,14 (d, J = 6,4 Hz, 3H); MS: [M+H]*523,2.

Vidu365  3-((IR,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)
amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3.,4-b]indol-2-yl)-2,2-
diflopropan-1-ol 365

Budc 1: ([3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-[2-(5-flo-1H-
indol-3-yl)-1-metyl-etyl]-amin

HN)L\O/SI
X N
H

Hon hop cua [3-[tert-butyl(diphenyl)silylJoxy-2,2-diflo-propyl]triflometan-
ulfonat (T Vi du 286, Budc 2, 43.22g. 89,6mmol), DIPEA (19.5 mL, 112.0 mmol)
va 2-(5-flo-1H-indol-3-yl)-1-metyl-etylamin (CAS No.: 712-08-3, 14,7 g, 74,7 mmol)
trong dioxan (140mL) duogc khudy & 90°C trong 3 gio. Hon hgp nay lam ngudi xubng
nhiét do phong, pha loang bang EtOAc va rira bang nude (2 14n) va nudc mudi, lam
kho trén NaxSOs khan, loc va ¢6 dic. Céan thd dugc tinh ché béng sdc ky cot trén
silicagel (pha dong: DCM) dé tao ra hop chit néu & tidu dé (32,8g, 96%) dudi dang
dau mau vang, 'H NMR (400 MHz, CDCl3): & 7,89 (s, 1H), 7,69-7.61 (m, 4H), 7.48 -
7,34 (m, 6H), 7,26-7,19 (m, 2H), 7,03-7,02 (m, 1H), 6,93 (dt, J = 2,5, 9,0 Hz, 1H),
3,88 - 3,78 (m, 2H), 3,22 - 3,03 (m, 3H), 2,84 - 2,70 (m, 2H), 1,11 (d, J = 6,2 Hz, 3H),
1,04 (s, 9H). LCMS: 525,3 [M+H]".

Budc 2: 2-[3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-1-(2,6- diflo-4-
iodo-phenyl)-6-flo-3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin
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B sung 4-iodo-2,6-diflobenzaldehyt (20,1 g, 75,0 mmol) va axit axetic (7,2
mL, 125,0 mmol) vao dung dich cua [3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-
propyl]-[2-(5-flo-1H-indol-3-yl)-1-metyl-etyl]-amin (32,8 g, 62,5 mmol) trong toluen
(65 mL). Khi két thuc viéc bd sung, hdn hgp phan tmg nay duge khudy ¢ 90°C trong
14 gio. Hon hgp nay duge phép dé nguodi xudng nhiét do phong, pha loang bang
EtOAc, rira bang dung dich nu¢ec NaHCO;3 bio hoa (3 1an) va nudc mudi, lam kho trén
Na,SO;4 khan va ¢o ddc. Can duoc duge tinh ché bang sic ky trén silic oxit (pha dong:
~ toluen trong xyclohexan, gradient 10-50%) dé tao ra hop chit néu ¢ tiu dé (34.9 g.
72%) dudi dang bot mau tréng, '"H NMR (400 MHz, CDCl3): 8 7,65 -7,60 (m, 4H),
7,46 -7.33 (m, 7H), 7,21 -7,08 (m, 4H), 6,90 - 6,84 (m, 1H), 5,27 (s, 1H), 3,99 - 3,88
(m, 1H), 3,65 - 3,54 (m, 2H), 3,33- 3,20 (m, 1H), 2,93 (ddd, J = 1.4, 4,9, 15,2 Hz, 1H),
2,81-2,69 (m, 1H), 2,56 - 2,51 (m, 1H), 1,14 (d, ] = 6,6 Hz, 3H), 1,05 (s, 9H). LCMS:
775.2[M+H]".

Budce 3: Tert-butyl este cua axit 3-(4-{2-[3-(tert-butyl-diphenyl-silanyloxy)-2,2-
diflo-propyl]-6-flo-3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin-1-yl } -3,5-diflo-

phenylamino)-azetidin-1-carboxylic

Hon hop cua 2-[3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-1-(2,6-
diflo-4-iodo-phenyl)-6-flo-3-metyl-2,3,4,9-tetrahydro- 1H-beta-carbolin (30.8 g, 39,8
mmol), XantPhos (4,60 g, 7,9 mmol), Pda(dba)s; (3,64 g, 4,0 mmol), Cs:CO3 (25,9 g,
79,4 mmol) va t-butyl 3-aminoazetidin-1-carboxylat (10,3 g, 59,6 mmol) trong 1,4-
dioxan (192 mL) duoc khudy & 115°C trong binh kin trong argon trong 1,5 gio. Hon
hop phan tng nay dugc phép dé ngudi xudng nhiét do phong, can ran dugc loai bo
béng cach loc qua tdm Celite® va dich loc dugc ¢d dic. Can thu dugce dugce tinh ché
bang sic ky nhanh trén silicagel (pha dong: EtOAc trong DCM, gradient 0 - 5%) aé
tao ra hop chit néu & tidu dé (27,9 g, 76%) dudi dang bot mau be, 'H NMR (400 MHz,
CDCls): & 7,67-7,58 (m, 4H), 7,48 -7,32 (m, 6H), 7,15 -7,06 (m, 2H), 6,88 - 6,80 (m,
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1H), 5,88 - 5,80 (m, 2H), 5,15 (s, 1H), 4,26-4,09 (m, 2H), 4,03-3,91 (m, 2H), 3,69 -
3,50 (m, 3H), 3,26 - 3,14 (m, 1H), 2,95 - 2,90 (m, 1H), 2,83-2,70 (m, 1H), 2,50 (dd, J
=3.,3, 15,1 Hz, 1H), 1,44 (s, 9H), 1,13 (d, J = 6,5 Hz, 3H), 1,04 (s, 9H). LCMS: 819,4
[M+H]".

Budc 4: Azetidin-3-yl-(4-{2-[3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-
propyl]-6-flo-3-metyl-2,3,4,9-tetrahydro-1H-beta-carbolin-1-yl1}-3,5-diflo-phenyl)-

amin

Dung dich tron trude duoc lam ngudi béng da cua axit sulfuric dam dac (9,1
mL, 170.2 mmol) trong dioxan (100 mL) dugc bd sung tir tir vao dung dich cua tert-
butyl este cua axit 3-(4-{2-|3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-6-flo-
3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin-1-yl}-3,5-diflo-phenylamino)-azetidin-1-
carboxylic (27,9 g, 34,0 mmol) trong dioxan (275 mL) trong nito & nhiét do phong.
Khi két thic viéc bd sung, hdn hop phan tng nay duge dé trong 1 gio ¢ nhiét do
phong. EtOAc va nude duge bd sung vao va pH cia pha nude duge didu chinh dén
pH=9 bing cach bd sung Na,COs ran. Lop chat hitu co duge tach riéng, rira bang nudce
mudi (3 lan), lam kho trén NaxSOs, loc va co dac trong chdn khong dé tao ra hop chét
néu ¢ tiéu dé (hdn hop cua céc chit dong phan khong déi quang (R.R) & (S.S)) dudi
dang bot mau cam xam (26,6g, ~hiéu suét dinh luong). LCMS: 719,4 [M+H]".

Budce 5: (4-{2-[3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-6-flo-3-
metyl-2,3.4,9-tetrahydro-1H-beta-carbolin-1-yl}-3,5-diflo-phenyl)-[ 1 -(3-flo-propyl)-

azetidin-3-yl]-amin
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Hop chét néu ¢ tiéu dé thu duoc tir azetidin-3-yl-(4-{2-[3-(tert-butyl-diphenyl-
silanyloxy)-2,2-diflo-propyl]-6-flo-3-metyl-2,3,4,9-tetrahydro-1H-beta-carbolin-1-yl} -
3,5-diflo-phenyl)-amin (26,6 g, 34,0 mmol) va 1-iodo-3-flopropan (9,60 g, 51,1 mmol;
CAS No.: 462-40-8) theo quy trinh duoc néu trong phan diéu ché ctia Vi du 101. San
phdm thoé duoc tinh ché va tinh ché bang sic ky silicagel (pha dong:
diclometan/metanol, gradient 0% dén 5%) dé tao ra hop chéat néu & tiéu dé dudi dang
bot mau nau xam (14,9 g, 56%), '"H NMR (400 MHz, CDCl3): 8 7,69 -7,56 (m, 4H),
7,50 (s, 1H), 7,47 -7,30 (m, 6H), 7,16 -7,01 (m, 2H), 6,87 - 6,81 (m, 1H), 5,92 - 5,78
(m, 2H), 5,14 (s, 1H), 4,54 (t,J = 6,0 Hz, 1H), 4,42 (t, ] = 6,0 Hz, 1H), 4,18 (d,J = 7,0
Hz, 1H). 4,06 - 3,86 (m, 2H), 3,74 - 3,47 (m, 4H), 3,30 - 3,10 (m, 1H), 3,00 — 2,70 (m,
3H), 2,56 (t, ] = 7.2 Hz, 2H), 2,53 — 2,45 (m, 1H), 1,85 - 1,50 (m, 3H), 1,12 (d, ] = 6,5
Hz, 3H), 1,04 (s, 9H). LCMS: 779.,4 [M+H]".

Budce 6: 3-(1-{2,6-diflo-4-[1-(3-flo-propyl)-azetidin-3-ylamino]-phenyl } -6-flo-
3-metyl-1,3,4,9-tetrahydro-beta-carbolin-2-yl)-2,2-diflo-propan-1-ol

F F
{ Yo
N
F

HN&N/\/\F

B sung dung dich cia TBAF 1M trong THF (23,3 mL) vao hdn hop cia (4-{2-
[3-(tert-butyl-diphenyl-silanyloxy)-2,2-diflo-propyl]-6-flo-3-metyl-2,3.4,9-tetrahydro-
1H-beta-carbolin-1-yl}-3,5-diflo-phenyl)-[ 1-(3-flo-propyl)-azetidin-3-yl]-amin (12,1
g, 15,5 mmol) trong THF (150 mL) trong argon va hon hop phéan ing nay dugc khudy
& nhiét do phong trong 5 gi. Hon hop phan tng nay duoc pha lodng bang EtOAc va
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rira bang nudce (x 4). Lop chét hitu co duge 1am kho trén Na»SOs, loc, va ¢d dic trong
chan khéng. San pham tho dugc tinh ché bang sic ky silicagel (pha dong: amoniac 2M
trong metanol/TBME, gradient 0,5% dén 5%) dé tao ra hdn hop cua (R.R) va (S.S) 3-
(1-{2,6-diflo-4-[ 1-(3-flo-propyl)-azetidin-3-ylamino|-phenyl}-6-flo-3-metyl-1,3,4,9-
tetrahydro-beta-carbolin-2-yl)-2,2-diflo-propan-1-ol. Cap chat dong phan khong doi
quang duoc tach riéng bing HPLC bat déi xtmg (ChiralPak IB, 15% EtOH trong
heptan + 0,1% dictylamin). 365 1a dinh thu hai dugc phan tich bing HPLC bét doi
xtng: (1,90 g, 23%). Dinh 2 rt = 15 phat, 'H NMR (400 MHz, CDCls): & 7,46 (s, 1H),
7,16-7,08 (m, 2H), 6,86 (dt, J = 2,5, 9,0 Hz, 1H), 6,08 - 6,00 (m, 2H), 5,09 (s, 1H),
4,54 (1,1 =59 Hz, 1H), 4,43 (t,J = 5,9 Hz, 1H), 4,38 (d, ] = 6.7 Hz, 1H), 4,07 - 3,97
(m, 1H), 3,80 - 3,56 (m, 6H), 3,28 - 3,16 (m, 1H), 3,11 - 3,02 (m, 1H), 2,97 - 2,82 (m,
3H), 2.64 - 2,55 (m, 3H), 1,82 - 1,67 (m, 2H), 1,16 (d, ] = 6,5 Hz, 3H). LCMS: 5414
[M+H]".

Vidu366  3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)
amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-y1)-2,2-
diflopropan-1-ol 366

Theo quy trinh ctia Vi du 365, dinh thir nhét dugc phan tach bang HPLC bat doi
xtng 1a 366: (1,95g, 24%). Dinh 1 rt = 12 phuat, 'H NMR (400 MHz, CDCl3): § 7,46
(s, 1H), 7,16-7,08 (m, 2H), 6,86 (dt, ] = 2,5, 9,0 Hz, 1H), 6,08 - 6,00 (m, 2H), 5.09 (s,
1H), 4,54 (t, ] = 5,9 Hz, 1H), 4,43 (t, ] = 5,9 Hz, 1H), 4,38 (d, J = 6,7 Hz, 1H), 4,07 -
3,97 (m, 1H), 3,80 - 3.56 (m, 6H), 3,28 - 3,16 (m, 1H), 3,11 - 3,02 (m, 1H), 2,97 - 2,82
(m, 3H), 2,64 - 2,55 (m, 3H), 1,82 - 1,67 (m, 2H), 1,16 (d, J = 6,5 Hz, 3H). LCMS:
541.4 [M+H]".

Vidu368  3-((IR,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)
phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-bJindol-2-y)-2-flo-2-
metylpropan-1-ol 368

Budc 1: [3-(tert-butyl-diphenyl-silanyloxy)-2-flo-2-metyl-propyl]-[2-(5-flo-1H-
indol-3-yl)-1-metyl-etyl]-amin
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B sung este 3-(tert-butyl-diphenyl-silanyloxy)-2-flo-2-metyl-propyl cua axit
triflo-metansulfonic, san pham trung gian XX (3,09 g, 9,48 mmol) vao dung dich cta
2-(5-flo-1H-indol-3-yl)-1-metyl-etylamin (CAS No.: 712-08-3, 3,61 g, 18,7 mmol) va
DIPEA (4,9 mL, 28,1 mmol) trong dioxan (43 mL) trong argon. Hon hgp thu duoc
dugce khudy & 90°C trong 6 gid. Hon hop phéan ung nay dugc phén bb vao EtOAc va
nude. Pha hitu co duoc tach riéng va rira tiép bang nudc mudi, 1am kho trén NaxSOs,
loc va ¢o dic trong chan khéng. San pham tho dugce tinh ché bang sac ky silicagel (pha
dong: diclometan/metanol, gradient 0% dén 5%) dé tao ra hdn hop cia cac chat dong
phan khong ddi quang cia hop chét néu & tiéu dé dudi dang ddu mau vang (8,0 g,
82%), '"H NMR (300 MHz, CDCl3): 47,82 (br. s, 1H), 7,68 — 7,63 (m, 4H), 7,52 — 7,38
(m, 6H), 7,25 — 7,18 (m, 2H), 7,02 — 6,98 (m, 1H), 6,92 (dt, J=2,4, 9,1 Hz, 1H), 3,82 -
3,57 (m, 5H), 3,02 — 2,65 (m, 6H), 1,33 (d, J = 22,0 Hz, 3H), 1,1 — 1,0 (m, 9H);
LCMS: 521,3 [M+H]".

Buace 2: Teft—butyl este cua axit 3-(4-{2-[3-(tert-butyl-diphenyl-silanyloxy)-2-
flo-2-metyl-propyl]-6-flo-3-metyl-2,3,4,9-tetrahydro- 1 H-beta-carbolin-1-yl}-3,5-diflo-

phenoxy)-azetidin-1-carboxylic

Hop chit néu o tiéu dé thu duge tir [3-(tert-butyl-diphenyl-silanyloxy)-2-flo-2-
metyl-propyl]-[2-(5-flo-1H-indol-3-yl)-1-metyl-etyl]-amin, san pham trung gian la (8
g, 15.3 mmol) va tert-butyl este cua axit 3-(3,5-diflo-4-formyl-phenoxy)-azetidin-1-
carboxylic 101¢ (5,6 g, 18,1 mmol) theo quy trinh duoc dung dé diéu ché san pham

trung gian 101e. San pham tho dugc tinh ché va tinh ché bang sic ky silicagel (pha
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dong: xyclohexan/etyl axetat, gradient 0% dén 20%) dé tao ra hdn hop cla cac chat
dong phan khong déi quang ctia hop chét néu & ticu dé dudi dang bot mau tring (8,0 g,
64%), 'H NMR (300 MHz, CDCl3): & 7,65 -7,54 (m, 4H), 7,47 -7,30 (m, 7H), 7,17 -
7,08 (m, 2H), 6,84 (dt, J =2,4, 9,0 Hz, 1H), 6,23 — 6,07 (m, 2H), 5,16 (s, 1H), 4,71-
4,63 (m, 1H), 4,29-4,18 (m, 2H), 3,99 - 3,88 (m, 2H), 3,79 (dd, J= 11,5, 16,8 Hz, 1H),
3,64 - 3,54 (m, 1H), 3,50 - 3,29 (m, 1H), 3,10 — 2,83 (m, 2H), 2,69 - 2,39 (m, 2H),
1,54 (s, 3H), 1,46 - 1,40 (m, 9H), 1,29 — 0,98 (m, 12H); LCMS: 816.5 [M+H]".

Bude 3: 1-[4-(Azetidin-3-yloxy)-2,6-diflo-phenyl]-2-[3-(tert-butyl-diphenyl-
silanyloxy)-2-flo-2-metyl-propyl]-6-flo-3-metyl-2.3.4.9-tetrahydro- 1 H-beta-carbolin

B6 sung tung giot dung dich axit sulfuric dam dac (2,62 mL, 49,0 mmol) trong
dioxan (27 mL) vao hon hop cua tert-butyl este cua axit 3-(4-{2-[3-(tert-butyl-
diphenyl-silanyloxy)-2-flo-2-metyl-propyl]-6-flo-3-metyl-2,3,4,9-tetrahydro-1H-beta-
carbolin-1-yl}-3,5-diflo-phenoxy)-azetidin-1-carboxylic, san pham trung gian 2a (8,0
g, 9,80 mmol) trong dioxan (80 mL) trong argon ¢ 0°C va hdn hop nay, tranh 4nh
séang, dugc phép lam 4m lén RT va khudy trong 3,5 gio. Hon hop phan ang nay dugc
pha loang biang EtOAc va dung dich NaHCOs béo hoa, khudy trong 10 phut va cac 16p
duoc tach riéng. Lop chit hitu co duge rira tiép bang dung dich NaHCO; bao hoa,
nude mudi, 1am kho trén Na,SOu, loc, va ¢d dic trong chdn khdong dé tao ra hdn hop
clia cac chat dong phan khong d6i quang ctia hop chét néu ¢ tiéu dé dudi dang bot mau
vang xam (7,05 g, ~ hicu suét dinh lugng), '"H NMR (300 MHz, CDCl): 'H NMR
(300 MHz, CDCls): 87,66 -7,54 (m, 4H), 7,47 -7,30 (m, 7H), 7,17 -7,06 (m, 2H), 6,84
(dt, J =2,4, 9,0 Hz, 1H), 6,25 — 6,09 (m, 2H), 5,16 (s, 1H), 4,86-4,76 (m, 1H), 3,94 -
3,65 (m, 3H), 3,63- 3,54 (m, 1H), 3,49 - 3,24 (m, 1H), 3,11 — 2,83 (m, 2H), 2,69 - 2,39
(m, 2H), 1.54 (s, 3H), 1,27 - 1,12 (m, 3H), 1,11 — 0,98 (m, 12H); LCMS: 716.4
[M+H]".
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Budc 4: 2-[3-(tert-butyl-diphenyl-silanyloxy)-2-flo-2-metyl-propyl]-1-{2,6-
diflo-4-[1-(3-flo-propyl)-azetidin-3-yloxy]-phenyl}-6-flo-3-metyl-2,3,4,9-tetrahydro-

1 H-beta-carbolin

Hop chét néu ¢ tiéu dé thu duoc tir 1-[4-(azetidin-3-yloxy)-2,6-diflo-phenyl]-2-
[3-(tert-butyl-diphenyl-silanyloxy)-2-flo-2-metyl-propyl]-6-flo-3-metyl-2,3.4.,9-
tetrahydro-1H-beta-carbolin, san pham trung gian 3a (7,05 g, 9.84 mmol) va 1-iodo-3-
flopropan (2,77 g, 14,7 mmol; CAS No.: 462-40-8) theo quy trinh dugc dung dé didu
ché Vi du 101. San phdm tho duoc tinh ché bing sic ky silicagel (pha dong:
diclometan/metanol, gradient 0% dén 3%) dé tao ra hop chat néu & tiéu dé dudi dang

bot mau tring (5,7 g, 75%). LCMS: 776,4 [M+H]".

Budce S: raxemic 3-(1-{2,6-diflo-4-[1-(3-flo-propyl)-azetidin-3-yloxy]-phenyl}-
6-flo-3-metyl-1,3,4,9-tetrahydro-beta-carbolin-2-yl)-2-flo-2-metyl-propan-1-ol

B6 sung dung dich 1M ctia TBAF trong THF (10 mL) vao hén hop cua 2-[3-
(tert-butyl-diphenyl-silanyloxy)-2-flo-2-metyl-propyl]-1-{2,6-diflo-4-[ 1-(3-flo-
propyl)-azetidin-3-yloxy|-phenyl}-6-flo-3-metyl-2,3.4.9-tetrahydro- 1 H-beta-carbolin
San pham trung gian 4a (5,17 g, 6,66 mmol) trong THF (80 mL) trong argon va hon
hop phan Ung nay dugc khudy trong & nhiét do trong phong trong 24 gid. Hon hop
phan 0ng nay duoc rot vao hdn hop cua nude va nude mudi va dugc chiét bing

EtOAc. Lép nude duge chiét tiép bang EtOAc va 16p chit hitu co sau khi két hop
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duge rira tiép bing nudc va nude mudi, lam kho trén Na»SOs, loc, va ¢d dic trong
chan khéng. San phdm tho dugc tinh ché bang sic ky silicagel (pha dong:
diclometan/metanol, gradient 0% dén 6%) dé tao ra hai cap chit dong phan khong doi
quang (céc chit dong phan khong ddi quang 1 va cac chit dong phan khong d6i quang
2). Cap chit ddng phan khong dbi quang 1 dugc tinh ché thém bang HPLC bét doi
xtng (ChiralPak IC, 25% IPA trong heptan 0,1% dietylamin). Dinh dau tién phén tach
duogc (thoi gian luu = 8,2 phut) = 368 dugc tach ra dudi dang chét ran mau tring (467
mg, 13%), 'H NMR (400 MHz, CDCls): 7,32 (br s., 1H),7,17 -7,09 (m, 2H), 6,89 -
6.83 (m, 1H), 6,38 - 6,33 (m, 2H), 5,03 (s, 1H), 4,76-4,69 (m, 1H), 4,55 (t, I1H, J=5.9
Hz), 4,47-4,41 (m, 2H), 4,00 (t, 1H,J = 4,9 Hz), 3,83- 3,76 (m, 2H), 3,60 (q, 1H, J =
10,3 Hz), 3,46 - 3,34 (m, 1H), 3,23- 3,09 (m, 4H), 2,67 - 2,57 (m, 4H), 1,84 - 1,69 (m,
2H), 1,14 - 1,08 (m, 6H); LCMS: 538,3 [M+H]".

Vidu369  3-((1S,35)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)
phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 369

Theo quy trinh cia Vi du 368, dinh thi hai dugce phan tach boi HPLC bét ddi
xtng (thoi gian luu = 15,5 phut) = 369 tach dugc ra dudi dang chat rdn mau trang (480
mg, 13,5%).

Vidu370  3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)
phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 370

Theo quy trinh ctia Vi du 368, cdp chit dong phan khong dbi quang 2 duge tinh
ché bang HPLC bét ddi xtmg (ChiralPak IC, 35% IPA trong heptan 0,1% dietylamin).
Dinh thtr nhét sau khi tach duoc tinh ché tiép bang HPLC bat doi ximg (ChiralPak 1A,
25% IPA trong heptan 0,1% dietylamin): dinh thi nhat phan tach dugc (thoi gian luu
= 8,5 phit) = 370 duoc tach ra dudi dang chét rdn mau tring (165 mg, 5%). '"H NMR
(400 MHz, CDCl3): 7,53 (br. s, 1H), 7,16 -7,12 (m, 2H), 6,90 - 6,84 (m, 1H), 6,33-
6,28 (m, 2H), 5,35 (s, 1H), 4,76-4,68 (m, 1H), 4,55 (t, 1H, J = 5,9 Hz), 4,45-4,41 (m,
1H), 3,85 - 3,54 (m, 6H), 3,16 - 2,92 (m, 4H), 2,79 (t, 1H, J = 15,7 Hz), 2,68 - 2,56 (m,
3H), 1,77 (tdd, J = 6.7, 19,3, 19,3 Hz, 2H), 1,23- 1,15 (m, 6H); LCMS: 538,3 [M+H]".
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Vidu371  3-((18,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)
phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido| 3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 371

Theo quy trinh ctia Vi du 368, cap chit ddng phan khong dbi quang 2 dugce tinh
ché bang HPLC bt dbi ximg (ChiralPak IC, 35% IPA trong heptan 0,1% dietylamin).
Pinh thtr hai duoc tach ra (thoi gian luu = 14 phut) = 371 dugc tach ra dudi dang chét

ran mau trang (180 mg, 5%).

Cac hop chat co cong thirc I khac duge liy lam vi du trong Bang 2a c6 céc céu
trac, tén twong Ung (ChemBioDraw, phién ban 12.0.2, CambridgeSoft Corp.,
Cambridge MA), va hoat tinh sinh hoc nhu sau. Khi nhiéu hon mot tén duoc dua ra
cho mét hop chét co cong thire I hodc san phédm trung gian thi cdu tric héa hoc s& 1a co

s& dé xac dinh hop chat.

Bang 2a
| , ER-alpha LCMS
SO Cau trac Tén MCF7 HCS
, M+H]"
ECso (uM) [ |

(R)-3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-

jJ flopropyl)azetidin-3-
i\~ N yl)amino)phenyl)-6-flo-
431 Cf@ F 0,0000943 | 5373
H

FQ 3-metyl-1,3,4,9-
,,CN/\/\F

tetrahydro-2H-
pyrido[3,4-b]indol-2-yl)-
2-flo-2-metylpropan-1-ol

(8)-3-((18.,39)-1-(2,6-
diflo-4-((1-(3-

432 flopropyl)azetidin-3- 0,00327 537.3

yl)amino)phenyl)-6-flo-
3-metyl-1,3,4,9-
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tetrahydro-2H-
pyrido[3,4-blindol-2-yl)-
2-flo-2-metylpropan-1-ol

(S)-3-((1R,3R)-1-(2,6-
diflo-4-((1-(3-

>EJOH flopropyl)azetidin-3-
F N :
yl)amino)phenyl)-6-flo-
433 \@\é i preny 0,0000209 5373
NF’Q 3-metyl-1,3,4,9-
HN«CN/\/\F tetrahydro-2H-
pyrido|3,4-bJindol-2-yl)-
2-flo-2-metylpropan-1-ol
(R)-3-((1R,35)-1-(2,6-
diflo-4-((1-(3-
£ flopropyl)azetidin-3-
yl)amino)phenyl)-6-flo-
434 Y 0,000706 5373

3-metyl-1,3.4,9-

tetrahydro-2H-
pyrido[3.4-blindol-2-yl)-
2-ﬂo-2-métylpropan- 1-ol

Vidu431l  (R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-
ylamino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-

2-metylpropan-1-ol 431

Budce 1: 3-((tert-butyldiphenylsilyl)oxy)-2-flo-N-(1-(5-flo-1H-indol-3-

yl)propan-2-yl)-2-metylpropan-1-amin

YO
+

B6 sung N,N-diisopropyletylamin (6,85 mL), sau do la [3-[tert-
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butyl(diphenyl)silyl]oxy-2-flo-2-metyl-propyl]triflometansulfonat (13,80 g, 28,8
mmol) trong dioxan (10 mL), theo Vi du 154, budc 5 vao dung dich cua 1-(5-flo-1H-
indol-3-yl)propan-2-amin (5,30 g, 26,2 mmol, 95%, dugc diéu ché theo tai ligu:
Yeung, et al, J. Med. Chem, 2010, 53, 5155-5164) trong 1,4-dioxan (105 mL) dugc
lam lanh trong bé da. Hon hop nay dugc gia nhiét & 90°C (bé) trong 18 gid. Hon hop
nay dugc c6 ddc. NaxCOs da pha loang duoc bd sung vao. Hon hop nay duoc chiét
bang DCM (2 14n). Céc dich chiét sau khi két hop dugc lam kho (Na2SO4) va c6 dic.
San phdm tho duoc tinh ché bang sac ky nhanh (0-50% iPrOAc/heptan véi 1% TEA)
dé tao ra san pham (10,38 g, 76%).

Budes 2-5: N-(4-(2-(3-((tert-butyldiphenylsilyl)oxy)-2-flo-2-metylpropyl)-6-
flo-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol-1-yl)-3,5-diflophenyl)-1-(3-
flopropyl)azetidin-3-amin

AT
I
Z N g
He
HN’CN/\,\
F
Hop chét nay duoc didu ché theo cach tuong tu v6i Vi du 145.

Budce 6: Raxemic 3-(1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)
phenyl)-6-flo-3-metyl-1,3,4.9-tetrahydro-2H-pyrido[3.4-b]indol-2-yl)-2-flo-2-

metylpropan-1-ol

F Nj_J
NS N “
in— N TTF

B6 sung TBAF trong THF (1,0 M, 4,6 mL) vao dung dich ctiia N-[4-[(1R,3R)-2-
[3-[tert-butyl(diphenyl)silyl]oxy-2-flo-2-metyl-propyl]-6-flo-3-metyl-1,3.4.9-
tetrahydropyrido[3.4-bJindol-1-yl]-3,5-diflo-phenyl]-1-(3-flopropyl)  azetidin-3-amin
(2,231 g, 2.879 mmol) trong THF (14,4 mL). Hon hop nay dugc gia nhiét ¢ 50°C
trong 24 gio. Hon hop nay dugc cd dac. Pha loang bang iPrOAc, hén hop nay duoc
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rira bang Na)COs lodng (2 1an) va nude mudi, lam kho (NaxSOy), va ¢ dic. San pham
thd duoc tinh ché bang sic ky nhanh (0-60% B/A. A: DCM, B: 20% NH; 2M trong
MeOH/DCM). San pham sau khi thu gom duoc tach khong doi xung. Hoa hoc lap thé
duoc gan cho cac hop chat 431-434 trong bang 2 1a chua biét va tiy .

Giai doan 1: Tach cac chét ddng phan khong ddi anh 1 va 4. Cac chat dong
phén khong d6i anh 2 va 3 con lai trong hdn hop. Chiralpak AD (250 x 30,0, Sum),
32,5% dang dong 0,1% NHsOH trong isopropanol & 150 g/phit, UV-254 nm, BPR
100 bar, nhiét do 40°C, thoi gian cho mot chu trinh 5 phut, téng thoi gian 200 phut.
Giai doan 2: Phan giai cac chit dong phan khong d6i anh 2 va 3. Chiralpak OX (150 x
30,0, Sum), 30% dang dong 0,1% NH4OH trong Metanol & 150 g/phut, UV-250 nm,
BPR 100 bar, nhiét do 40°C, thoi gian cho mot chu trinh 3 phut, téng thoi gian 48
phut. Cac hop chat 431-434 ¢6 dac diém nhu sau. Chat dong phan ddi anh 1: 324,8
mg, 'H NMR (400 MHz, DMSO-d6) & 10,59 (s, 1H), 7,19 — 7,08 (m, 2H), 6,85 — 6,75
(m, 1H), 6.68 (d, J = 6,9 Hz, 1H), 6,17 — 6,06 (m, 2H), 5,01 (s, 1H), 4,81 (t, ] = 5,8 Hz,
1H), 4,51 (t, J = 6.1 Hz, 1H), 4,39 (t, J = 6,0 Hz, 1H), 4,33 (d, ] = 4,2 Hz, OH), 3,99 —
3,87 (m, 1H), 3,82 — 3,72 (m, OH), 3,67 — 3,56 (m, 2H), 3,55 — 3,40 (m, 2H), 3,19 —
3,05 (m, 1H), 2,95 — 2,68 (m, 4H), 1,74 — 1,56 (m, 2H), 1,14 — 0,99 (m, 6H). LCMS:
537.3 [M+H]". Chit ddng phan ddi anh 2: 251,7 mg, '"H NMR (400 MHz, DMSO-d6)
§ 10,59 (s, 1H), 7,20 — 7,07 (m, 2H), 6,86 — 6,75 (m, 1H), 6,68 (d, J = 6,8 Hz, 1H),
6.11 (d. J = 12,1 Hz, 2H), 5,01 (s, 1H), 4,81 (t, J = 5,8 Hz, 1H), 4,51 (t, J = 6,1 Hz,
1H), 4,39 (1, ] = 6,0 Hz, 1H), 4,00 — 3,87 (m, 1H), 3,68 — 3,57 (m, 2H), 3,55 — 3,41 (m,
2H), 3,20 — 3,06 (m, 1H), 2,95 — 2,69 (m, 4H), 1,73 — 1,56 (m, 2H), 1,17 — 0,96 (m,
6H). LCMS: 537,3 [M+H]". Chét dong phan di anh 3: 105,5 mg, '"H NMR (400 MHz,
DMSO0-d6) & 10,55 (s, 1H), 7,17 — 7,08 (m, 2H), 6,84 — 6,75 (m, 1H), 6,67 (d, ] = 6,8
Hz, 1H), 6,14 — 6,05 (m, 2H), 4,98 (s, 1H), 4,84 (1, ] = 5.7 Hz, 1H), 4,51 (t, ] = 6,0 Hz,
1H), 4,39 (., J = 6,0 Hz, 1H), 3,99 — 3,87 (m, 1H), 3.67 — 3.57 (m, 2H), 3.57 — 3.47 (m,
1H), 2,92 — 2,79 (m. 2H), 2,77 = 2,69 (m, 2H), 1,73 — 1,56 (m, 2H), 1,13 — 0,96 (m,
6H). LCMS: 537.3 [M+H]". Chat dong phan ddi anh 4: 151,1 mg, '"H NMR (400 MHz,
DMSO0-d6) & 10,55 (s, 1H), 7,18 — 7,07 (m, 2H), 6,84 — 6,75 (m, 1H), 6,67 (d, ] = 7,0
Hz, 1H), 6,10 (d, J = 12,1 Hz, 2H), 4,97 (s, 1H), 4,84 (t, J = 5,7 Hz, 1H), 4,51 (t, ] =
6.1 Hz, 1H), 4,39 (t, J = 6,1 Hz, 1H), 3,98 — 3,89 (m, 1H), 3,66 — 3,58 (m, 2H), 3,57 —
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3,48 (m, 1H), 2,93 — 2,79 (m, 2H), 2,79 — 2,69 (m, 2H), 1,74 — 1,57 (m, 2H), 1,12 —
0,96 (m, 6H). LCMS: 537,3 [M+H]".

Vidu432  (S)-3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)
amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 432

Theo quy trinh ctia Vi du 431, chét dong phan doi anh 432 duoc phan tach.

Vidu433  (S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)
amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 433

Theo quy trinh ctia Vi du 431, chat dong phan d6i anh 433 duoc phan tach.

Vidu434  (R)-3-((1R.3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)
amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-
metylpropan-1-ol 434

Theo quy trinh cta Vi du 431, chat ddng phan ddi anh 434 dugc phan tach.

Vidu901: Thu nghiém phan huy Era luong 16n trong cac té bao ung thu vi

bang cach chup anh huynh quang

Té bao ung thu via MCF7 dugc gieo mam vao ngay thir nhat (ngay 1) & mat do
10.000 té bao/1d trong dia nudi cdy mo phu poly-lysin 384 16 (Greiner # T-3101-4),
trong moi truong RPMI véi lugng 50 ul/16 (khong chira phenol do), 10% FBS (tai dai
trén than), chtra L-glutamin. Vao ngay thtr 2, cac hop chat duge diéu ché & 2 nong do
gbc cho hop chit: 100 uM va 1 uM (cudi cung dé tao ra 2 hai dudong cong chuan do
chdng ldp). trong dia co thé tich chét thap Labcyte, 10 uL/15, va 10 uL DMSO trong
cac 15 da chi dinh cho lam ddy tro lai, va S uM Fulvestrant (hgp chét ddi ching) trong
céc 18 da chi dinh. Cac hop chit va cac hop chit ddi ching dugc phan tan st dung
may phan tan am thanh Labcyte Echo dé phan tan cac hop chat da pha lodng theo bac
dinh trudce (1,8x, 10 diém, hai ban sao) va dién déy trd lai mot cach thich hop va cac
hop chat ddi ching (tbng thé tich cudi cung duge chuyén vao 1a 417.5 nL va thé tich
hop chat duge phan tan nam trong khoang tir 2,5 nL. dén 417,5 nL; nong do cudi cling
0.84% DMSO (thé tich/thé tich)), cudi cung tao ra khoang ndng do tir 0,05 nM dén

835 nM. Céc dia nudi céy té bao duogc 0 ¢ 37°C, trong 4 gid. Viée ¢ dinh va tao ra
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kha nang tham dugc tién hanh st dung may rira dia Biotek EL406 va may phan tan
nhu sau. Céc té bao duoc ¢d dinh bang cach bd sung 15 pL paraformaldehyt 16%
(Electron Microscopy Sciences #15710-S) truc tiép vao 50 pL moi truong nudi cy té
bao trong mdi 13 st dung bom nhu dong dé bom 5 pL catxet trén Biotek EL406 (nong
dd cudi ciing ctia formaldehyt 1a 3,7% khdi lugng/thé tich). Cac mau duge u trong 30
phut. Hdn hop trong céc 186 dugc hit ra va 50 uL/16 nuéc mudi dém phosphat (PBS)
chtta 0,5% khéi luong/thé tich albumen huyét thanh bé, 0,5% thé tich/thé tich Triton
X-100 (dém pha loang khang thé) duoc bd sung vao mdi 18. Cac mau duge v trong 30
phut. Hén hop trong cac 18 dugc hit ra va rira 3 1an bang 100 uL/16 PBS. Viéc nhuom
huynh quang mién dich ddi v6i thu thé estrogen alpha (ESR1) dugc tién hanh st dung
mdy rira dia Biotek EL406 va mdy phan tdn nhu sau. Dich ndi trong mdi 16 dugce hut
ra khéi cac 16 va 25 pL/15 khang thé khang ESR1 (F10) (Santa Cruz sc-8002) duoc
pha loang theo ty 1€ 1:1000 trong dém pha lodng khang thé duge phan tan. Cdc mau
duoc U trong 2 gidr & nhiét do phong. Cac mau dugc rira 4 lan bang 100 uL/1d PBS, 25
ul/Id dung dich khang thé thtr hai (thé lién hop Alexafluor 488-IgG khang chudt
(LifeTechnologies #A21202) dugc pha lodng theo ty 1¢ 1:1000 va Hoechst 33342 1
ug/ml duge pha loang trong dém pha loang khang thé) duoc phan tan vao mdi 16. Cac
mau duoc 0 trong 2 giv & nhiét do phong. Cac mau duge rira 3 1an bang 100 pL/16
PBS su dung Biotek EL406. Viéc chup anh huynh quang dinh luong d6i voi ESR1
duoc tién hanh st dung Cellomics Arrayscan V (Thermo). Céc anh huynh quang cua
cac mau (Kénh 1: XF53 Hoechst (nhuém ADN); Kénh 2: XF53 FITC (nhuém ESR1))
duoc thu st dung Cellomics VTI Arrayscan sir dung Bioapplication “Compartmental
Analysis” st dung cai dat ty dong tiép xuc (dva trén cac 16 doi chung chira DMSO)
“0% t61 da mong mudn” duge dat vé muc bdo hoa dich 25% cho ca hai kénh. Kénh 1
(nhuém ADN) duoc su dung dé xac dinh vung nhan (Circ). Thong s6 do
“Mean_CircAvgIntCh2”, [a cudong do phat huynh quang cia Alexafluor 488 (ESRI)
bén trong vung nhan, dugc tinh cho mdi t& bao va ldy trung binh tr tAt ca cac té bao
duoc do. Viéc phan tich sb lidu duogc tién hanh st dung phén mém Genedata Screener,
vOi cdc mau duoc xir ly béng DMSO va Fulvestrant 5 nM duogc st dung dé xac dinh
muc thay dbi 0% va mirc thay ddi 100% trong ESR1. Phuong phap “Robust Fit” duge

st dung dé xac dinh diém u6n cua duong cong (ECso) va d On dinh cua tac dung toi
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da (Sinf). S6 lidu phan huiy cho cac hop chét ¢o cong thuce I dugc léy lam vi du duoc

thong bao dudi gia tri ER-alpha MCEF7 HCS Sine(%) trong Bang 1.
Vidu902  Thu nghiém tang sinh té bao in vitro

Hiéu luc cua cac hop chét diéu bién thu thé estrogen va cac hop chét dung trong
hoa tri lieu dugc xdc dinh bang thir nghiém tang sinh té bao st dung quy trinh dudi

day (Mendoza et al (2002) Cancer Res. 62:5485-5488).

Tht nghiém danh gid kha nadng séng cua té bao thong qua su phat sang
CellTiter-Glo® (Luminescent Cell Viability Assay — thu nghiém CellTiter-Glo®) la
mdt phuong phép dong nhat ding dé xac dinh sb luong té bao sdng khi nuoi ciy dua
trén viéc dinh lugng su ¢ mat cua ATP, ma la tin hiéu cho théy su ¢d mdt cua cac té
bao co hoat dong chuyén hoa. Thir nghiém CellTiter-Glo® nay dugc thiét ké dé su
dung voi cac dang dia nhiéu 13, khién cho no la cong cu ly tudong cho céac thir nghiém
sang loc té bao tu dong véi s6 luong té bao sang loc rat 16n (high-throughput screening
_ HTS), thtr nghiém tang sinh t& bao va thir nghiém vé tinh gay doc té bao. Quy trinh
thtt nghiém ddng nhat nay lién quan dén viéc bd sung mot chat thir (chat thir CellTiter-
Glo®) truc tiép vao té bao duge nuodi cdy trong mdi truong b6 sung huyét thanh. Buée
rira té bao, loai bé méi truong nudi cdy va budce hut nhiéu 14n bang pipet 1a khong can
thiét. Thur nghiém Cell Titer-Glo®, bao gdm cac chét thir va quy trinh déu c6 thé tim

duoc trén thi truong (Promega Corp., Madison, WI, Technical Bulletin TB288).

Thir nghiém nay danh gia kha ndng di vao cac té bao cua cac hop chat va kha
nang Uc ché su tang sinh té bao. Nguyén tdc cua thir nghiém dua trén viéc xac dinh )
luong té bao sdng sot bang cach dinh lugng ATP ¢6 mit trong thir nghiém dong nhat
khi bo sung chat thu Cell Titer-Glo® vao dich tan cua té bao va tao ra tin hiéu phat
sang tao ra do phéan ung cua luciferaza. Tin hi¢u phat sdng ty I¢ thuén voi lugng ATP

cO mat.

Quy trinh:  Ngay 1 — Céc dia nudi cdy té bao (dia TC 384-10, day mau den,
trong sudt, MicroClear®, c6 ndp tir Falcon s& 353962), té bao thu hoach (Harvest), té
bao gieo mam (Seed) & mat do 1000 té bao vai thé tich S4ul/1d vao dia nuéi cdy té bao
384 16 trong 3 ngdy. Mdi truong nudi cdy té bao: RPMI hoic DMEM c6 noéng do
glucoza cao, 10% huyét thanh bao thai bo, 2mM L-Glutamin, P/S. U O/N (qua dém) &
37°C, 5% COa.
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Ngay 2 — B6 sung duge chit vao céc té bao, pha loang hop chét, cac dia DMSO
(hé sb pha lodng 1:2 cho 9 diém). B sung 20 ul hop chit & nong do 10 mM vao cdt
thir hai cta dia 96 15. Thuc hién pha lodng theo hé s6 pha loang 1:2 thong qua dia nay
(10ul + 20ul 100% DMSO) cho téng sé 1a 9 diém st dung dia day non polypropylen
96-15 1a Precision Media Plates mua tir Nunc (catalo sb 249946) (pha loang theo ty 18
1:50). B sung 147ul moi trudng vao tAt ca cac 15. Chuyén 3pul DMSO + hop chat tur
mdi 16 trong dia DMSO vao mdi 16 twong Ung trén dia mdi tuong st dung
Rapidplate® (Caliper, Perkin-Elmer Co.). D&i voi cac nghién ciru két hop 2 duge chat,
chuyén mot duoc chat vai thé tich 1,54l DMSO + hop chét tir mdi 16 trong dia DMSO
vio mdi 15 trong (mg trén dia moi truong sir dung Rapidplate. Sau d6, chuyén dugc

chét con lai v6i thé tich 1,5 ul vao dia moi truong.

B6 sung dugc chit vao té bao, dia chira té bao (pha loang theo ty 1¢ 1:10): bd
sung 6ul moi trudng + hop chat truc tiép vao cac té bao (54 pl moi truong da co trén
cac té bao). U 3 ngay ¢ 37°C, 5% CO> trong budng U ma s& khong duge m¢ thudng

xuyén.

Ngay 5 — Céc dia phat trién, dém Thaw Cell Titer Glo ¢ nhiét do phong: Lay
cac dia chira t& bao & 37°C ra va can bang dén nhiét do phong trong khoang 30 phut.
B6 sung dém Cell Titer-Glo® vao co chéit Cell Titer-Glo® (tlr chai no sang chai kia).
B sung 30 pl chat thir Cell Titer-Glo® (Promega catalo s6 G7572) vao mdi 16 chira té
bao. Pat 1én may lac dia trong khoang 30 phut. Poc muc phat sang trén mdy doc dia

Analyst HT (nira gidy cho mdi 15).

Céc thtr nghiém kha nang séng sét cia té bao va cac thir nghiém két hop: Cac té
bao duge gieo mam & 1000-2000 té bao/1d trong dia 384-15 trong 16 giv. Vao ngay thu
hai, chin dich pha lodng cia hop chét theo ty 1& 1:2 dugc tao ra trong DMSO trong dia
96 15. Céc hop chat duoc pha loang tiép trong moi truong sinh trudng st dung robot
Rapidplate® (Zymark Corp., Hopkinton, MA). Cac hop chit duoc pha loing sau do
duoc bd sung vao 4 16 gidng nhau trong dia chira té bao 384-10 va i & 37°C va 5%
CO,. Sau 4 ngay, s6 lugng twong déi cia cac té bao sdng sot duoc do bang mirc phat
sang sir dung Cell Titer-Glo® (Promega) theo hudng dan ctia nha san xuat va doc trén
Wallac Multilabel Reader® (PerkinElmer, Foster City). Cac gia tri EC50 dugc tinh
toan str dung phan mém Prism® 4.0 (GraphPad, San Diego). Cac dugc chét trong thir

nghiém két hop duge dinh lidu bat diu & ndng do 4X ECso. Néu cac truong hop trong
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do EC50 cua dugc chét >2.5 uM thi né)ng do cao nhat duoc st dung 1a 10 uM. Cac
hop chét diéu bién thu thé estrogen va chit dung trong hoa tri liéu dugc b sung dong
thoi hodc cach nhau 4 gio (mot duoc chat dung trudc duoc chét con lai) trong tat ca
cac thir nghiém.

Thu nghiém tang sinh té bao in vitro khac dugc ldy lam vi du bao gdm cac budce

sau:

1. Mot phan ude 100 pl méi trudng nudi cdy té bao chira khoang 10* té bao
(xem céc dong té bao va loai u trong Bang 3) trong moi truong dugc dua vao mdi 16

cua dia loai thanh duc c6 384-10.

2. Céc 10 doi chimg dugc chuan bi chra moi truong va khong chira cac té

bao.

3. Hop chit duoc bd sung vao 16 thir nghiém va u trong 3-5 ngay.

4. Céc dia nay dugc can bang dén nhiét do phong trong khoang 30 phiit.

S. MGt thé tich chat thir CellTiter-Glo® twong duong thé tich moi trudong
nudi cdy té bao co mat trong mdi 16 duge b sung vao.

6. Céc thanh phan néu trén dugc tron trong 2 phut trén may lic quy dao dé

lam tan té bao.

7. Dianay dugc t & nhiét do phong trong 10 phut dé lam 6n dinh tin hiéu
phat sang.
8. Murc do phat sang duoc ghi lai va thong bao trong cac dd thi dudi dang

RLU = don vi sang tuong ddi.

9. Phan tich st dung phuong phap két hgp Chou va Talalay va phan tich
tac dung theo lidu bang phan mém CalcuSyn® (Biosoft, Cambridge, UK) theo thr tu

dé thu duogc chi s két hop (Combination Index).

Theo cach khac, cac t& bao dugc gieo mam & mat do quang trong dia 96 dvau
trong 4 ngay khi c6 mat cia hop chat thir. Alamar Blue™ sau do dugc bd sung vao
moi truong thtr nghiém, va cac té bao duoc U trong 6 gid trude khi doc & bude séng
kich thich 1a 544 nm, budc séng phat xa la 590nm. Cac gié tri ECso duoc tinh todn su

dung chuong trinh lam phu hgp duong cong dap ung liéu dang sigma.
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Theo cach khéac, mire do tang sinh/kha nang séng sot duoc phan tich sau 48 gio
sau khi diéu tri bing duoc chit sir dung chét thir Cell Titer-Glo® (Promega Inc.,
Madison, WI). Viéc xu ly bang DMSO dugc si dung lam doi chimg trong tat ca céac
thtr nghiém xac dinh kha nang séng sot clia té bao. Cac gid tri ICso dugc tinh toan st

dung phan mém lam phi hop XL (IDBS, Alameda, CA)

Céac dong té bao déu thu dugce tir ATCC (bd suu tip ching gidng kiéu My -
American Type Culture Collection, Manassas, VA) hodc DSMZ (Deutsche Sammlung
von Mikroorganismen und Zellkulturen GmbH, Braunschweig, DE). Céc té bao duoc
nuéi cdy trong méi truong RPMI 1640 duoc b sung 10% huyét thanh bao thai bo, 100
don vi/ml penixilin, 2 mM L-glutamin, va 100 mg/ml streptomyxin (Life Technology,

Grand Island, NY) & 37°C trong 5% COa.
Vidu903  Thu nghiém tang sinh té bao MCF7 in vitro

Céc té bao MCF7 dugc rira bang PBS va dat trong RPMI 1640 (Gibco 11835-
030 [-phenol +glutamin]) va 10% Charcoal Stripped FBS (Gibco 12676-029), trong
dia nudi cdy mo 384 15 phu poly-lysin (Greiner), & mat do 25.000 té bao/ml, 40ul/13,
va u qua dém. Céc hop chét duoc pha ché trong dich pha lodng theo bac trong DMSO
& ndng do cudi cuing mong muén 1a 500 1an st dung Biomek-FX va dugc pha lodng
50-lan trong RPMI 1640. Hop chit dbi chung 1a fulvestrant va hop chat dbi ching am
la dimetylsulfoxit cling duoc chuan bi theo cach tuong tu. Spl dbi voi moi nong do cua
mdi hop chit va mdi hop chat dbi chung duoc chuyén dén dia chtra té bao. Fulvestrant
duge bd sung vao cac 16 doi chung ¢ ndng do cudi cung 1a 100nM). DMSO dugc b6
sung vao cac 10 d6i chung am (0,2% thé tich). Nam microlit (Spl) Estradiol 1nM
(trong RPMI 1640 khong chira phenol d6 (Gibco 11835-030) dugc bd sung vao mdi 16
ctia dia chira té bao (ngoai trir cac 15 dbi chimg khong chira estradiol). Céc té bao dugc
U trong 72 gio sau do dugc lam tan su dung chit thir Cell TiterGlo (Promega sd
G7572) 40ul/1d va muc phat sang duge do trén may doc dia Envision (Perkin Elmer).
S6 liéu duoc phan tich st dung phan mém Genedata Screener, sir dung cac mau dugc
xtr Iy bang DMSO va Fulvestrant dé xac dinh muc e ché 0% va 100% va cac gia tri
ECS50 duoc tinh toan str dung chuong trinh [am pht hop duong cong st dung phuong

phép Robust.
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Vidu904  Tht nghiém tinh déi khang ctia peptit dudi dang yéu t& dong hoat hoa
ERa

Céc hop chét thir nghiém dugc pha ché ¢ ndng do ImM trong DMSO va dugc
pha loang theo bac & 12 diém, do chuan tir 1 dén 3 lan sir dung Biomek FX trong céc
dia polypropylen day chir V trong sudt 384 18 (Greiner catalo sb 781280). Dich pha
lodng 3x hop chat san pham trung gian dugc diéu ché bang cach tron 1 mL mdi nong
dd cua dich pha loang theo bac cua hop chit vai 32,3 mL TR-FRET Coregulator
Buffer E (Life Technologies PV4540), 2 mL dich pha loang 3x hgp chat sin pham
trung gian dugc chuyén sang dia 1536-15 (Aurora Biotechnologies MaKO 1536 Black
Plate, s& 00028905) st dung Biomek FX. ABioraptr Dispenser® (Beckman Coulter)
duoc sir dung dé phan tan: 2 mL/1d “3x dung dich ERa”: 22 nM ERa (thy thé estrogen
alpha & ngudi, mién lién két phdi tr ESR1 nhiam dich GST, cdc gbc m& rong S282-
V595, trinh tu kiéu dai hodc chua cac dot bién: Y5378 hoac D538G) trong Dém E la
chét d6ng didu hoa TR-FRET chira dithiothreitol 7,5 mM (DTT); va 2 mL 3x hdn hop
dém (750 nM Fluorescein-trinh tu peptit PGCla; Life Technologies PV4421), 12 nM
Estradiol, 15 nM khéng thé danh ddu Tb khang GST trong Pém E 1a chat dong diéu
hoa TR-FRET (v&i 7,5 mM DTT). Céc 16 déi chung “khong thu thé” nhan dém nhung
khong chtra protein GST-ERa. Céc dia dugc ly tdm ¢ tdc do 1800 vong/phiit trong 20
gidy trong mdy ly tdm quay V va u trong 2 gio ¢ nhiét do phong bang cach phu cac
dia. Tién hanh do str dung mdy doc mtrc do phat sang Perkin Elmer EnVision sir dung
cai dat TR-FRET (guong bén trén: phat xa Perkin Elmer Lance/DELFIA Dual (PE
#2100-4160); bd loc kich thich: Perkin Elmer UV (TFR) 340 nm (PE #2100-5010); bd
loc phat xa: Sac dd 495 nm/10 nm va 520 nm/25 nm (bd loc cho Chroma#PV003
LanthaScreen, duong kinh 25 mm cho EnVision); anh sdng kich thich: 100%; do tré:
100 ugidy; thoi gian cta s6: 200; S& lugng cac cira so lién tiép: 1; Thoi gian gilta cac
1an 16e 1én: 2000 ugidy; S6 14n 16e 1én: 100; S6 1an 16e 1én (thiét bi phat hién thir hai):
100. Gia tri % tc ché duoc tinh so voi dbi chung khong ding hop chét (chi dung
DMSO) va “ddi chung khong ERa”. Viéc 1am phu hop dudng cong va tinh toan ICso

duoc tién hanh st dung phan mém Genedata Screener.

Vi du 905: Hiéu luc trén mo hinh chudt ghép u khéc loai in vivo

Chudt nhit: Chudt cai thiéu hut mién dich hdn hop tram trong (Fox Chase

SCID®, C. B-17/IcrHsd, Harlan) hodc chuot nhit trui 16ng (Taconic Farms, Harlan) tur
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8 dén 9 tudn tubi va co khoang BW tir 15,1 dén 21,4 g vao Ngay 0 cua nghién ctu.
Cac con chuot nay dugce cho L16ng nude theo nhu cau (thdm thau nguoc, néng do Clla
1 phén triéu) va thirc an thi nghiém Lab Diet® dugc cai bién va chiéu xa béng NIH 31
bao gdm 18,0% protein thd, 5,0% chat béo tho, va 5,0% chat xo thd. Cac con chudt
nay duoc nhdt trong 10ng nudi nhdt dung trong phong thi nghiém dugc chidu xa c6 tén
ALPHA-Dri® bed-0’cobs® trong cac budng siéu nho biét lap yén tinh trong chu ky 12
gity chiéu sang & 21-22°C (70-72°F) va d6 am 40-60%. PRC dic biét phu hop véi cac
khuyén cdo cua bd sach hudng dan cham soc va st dung dong vat thi nghiém lién quan
dén viéc nudi nhét, trong nom, quy trinh md, cho an, va diéu chinh dich, va cham soc
tht y. Chuong trinh cham séc va sur dung dong vat & PRC dugc chinh thirc cong nhén
boi Hiép hoi qubce té vé& danh gia va cong nhan viéc cham séc dong vat thir nghiém
(Association for Assessment va Accreditation of Laboratory Animal Care International
- AAALAC), dé dam bao phu hop véi céc tiéu chuan da duge chdp nhéan déi véi viéc

cham soc va st dung dong vat thir nghiém.

Céy ghép u: Manh ghép khéc loai dugc kich khoi bang céc té bao ung thu. Cac
té bao nay duge nudi cdy trong mdi trudng RPMI 1640 bd sung 10% huyén thanh bao
thai bo, 2 mM glutamin, 100 don vi/mL penixilin, 100 pg/ml streptomyxin sulfat va
25 pg/mL gentamixin. Céc té bao nay dugc thu hoach & giai doan phat trién theo ham
s6 mi va tai tao huyén phu trong nudc mudi dém phosphat (PBS) & nbéng do 5 x 10°
hodc 10 x 109 t& bao/mL phu thudc vao thoi gian nhén 1én cia dong té bao nay. Cac té
bao u dugc cdy dudi da vao bén man sudn phai, va sy phat trién cua u dugc theo doi
béng kich thudce trung binh ciia u dat t6i mirc mong muén 1a tir 100 dén 150 mm?. 21
ngay sau khi cdy u, dugc ky hiéu 1a Ngay 0 ctia nghién ctru, céc con chudt nay dugc
chia thanh bdn nhom, mdi nhom g61n 10 con vo1i kich thudce cua u trén tung con la 75—
172 mm3 va thé tich u trung binh cho ca nhom 1a 120-121 mm’ (xem phu luc A). Thé
tich duoc tinh sir dung cong thuec:

Thé tich u (mm®) = (w2 x 1)/2, trong d6 w = chiéu rong va | = chiéu dai cua u
tinh bang mm. Trong lugng u c6 thé duge ude tinh véi gia si rang 1 mg twong duong
thé tich u 1a 1 mm’.

Chét tri lidu: Cac hop chat 1a chit diéu bién thu thé estrogen va chat dung trong
hoa tri liéu thuong thu duoc ¢ dang bot khd, dugce bao quan & nhiét do phong, va tranh

anh sang. Liéu duoc chat duogc chuan bi h?mg tuan trong 0,5% metylxenluloza: 0,2%

-213-



27928

Tween 80 trong nude da loai ion (“Chat dan thudc™) va bao quan & 4°C. Chét dan
thube (+) 1a dung moi/dém cé etynyl estradiol (etinyl estradiol, EE2) ¢ 0,1 mg/kg.
Chét dan thude (-) dung méi/dém co etynyl estradiol. Liéu hop chit duoc pha ché dé
ding hing ngay bang cach pha lodng mot phan udc cta dung dich gbc bang nudc
mudi vo tring (0.9% NaCl). Tét ca cac liéu dung déu dugc pha ché theo cong thie dé
phén phdi liéu da thong bao tinh bang mg/kg trong thé tich 0,2 mL/20 g can ning (10
mlL/kg).

Diéu tri: Tat ca cac li€u dugc chia ty 1€ theo can nidng cia co thé cua ting dong

vat va duoc cung cap theo dudng ding duoc du dinh.

Diém kiém tra: Thé tich u dugc do theo hai chiéu (chidu dai va chiéu rong), sir
dung thudce kep Ultra Cal IV (Model 54 10 111; Fred V. Fowler Company), nhu sau:
thé tich u (mm?) = (chiéu dai x chiéu rong?) x 0,5 va duge phan tich st dung chuong
trinh Excel, phién ban 11.2 (Microsoft Corporation). Phuong phap mo hinh hoa hi¢u
qua két hop tuyén tinh (linear mixed effect - LME) duoc st dung dé phan tich gia tri
do thé tich u bi lap lai tir cing mot dong vat theo thoi gian (Pinheiro J, et al. nlme:
linear and nonlinear mixed effects models. R package version 3.1 92.2009; Tan N, et
al. Clin. Cancer Res, 2011;17(6):1394-1404). Phuong phép nay tdp trung vao ca cic
gia tri do dugc ldp lai va cac gia tri giam vura phai do cac dong vat bi chét do khong
didu tri truge khi két thuc nghién ciru. Puong cong hoi quy bac ba duge st dung dé
lam phu hop profin khong tuyén tinh v6i khoang thoi gian tao ra thé tich u log2 & moi
muec lidu. Profin khong tuyén tinh nay sau do6 c6 lién quan dén liéu trong md hinh hon
hop. Mure do e ché sy phat trién cia u dudi dang % ddi chimg chi xtr Iy bang chat dan
thude (% TGI) duoc tinh todn 1a % dién tich dudi duong cong (AUC) da lam phi hop
cho nhom st dung liéu tuong tng theo ngay so voi chat dan thude, sir dung cong thirc
sau day: % TGI = 100 x (1 — AUCri&e/ AUCchét dan). St dung cong thirc nay, gid tri TGI
bing 100% thé hién tac dung kim ham u, gi4 tri TGI > 1% nhung < 100% thé hién sy
phat trién cta u bi cham lai, va gia tri TGI > 100% thé hién u bj thodi lui. Pap Gmg mot
phén (Partial response - PR) cho dong vét duge xac dinh la u bi thoai lui > 50% nhung
< 100% so v6i thé tich u ban dau. Pap ing hoan toan (Complete response - CR) dugc
xac dinh 1a u bi thoai lui 100% (nghia 1a, khong thdy u nita) vao ngay bat ky cta

nghién cuu.
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Dde tinh: Céc dong vat duoc can hing ngay trong S ngdy ddu cta nghién
cru va hai 14n mot tudn vao cac ngay sau do. Can ndng cua co thé dong vat dugc xac
dinh str dung can Adventurer Pro® AV812 (Ohaus Corporation). % thay d6i can ning
duge tinh nhu sau: thay dbi can ning (%) = [(cAn nidngugsy mei — CAN NANE ngay 0)/cAn
ningngay 0] x 100. Cac con chudt duoc quan sat hing ngay céc ddu hiéu rd rang vé cac
tac dung phu bét loi bat ky lién quan dén viéc diéu tri, va cac ddu hiéu lam sang cho
théiy ddc tinh dugc ghi lai khi quan sat. Pc tinh chép nhan duogc duoc xac dinh la muc
giam cdn nang trung binh cho nhém (BW) nhé hon 20% trong nghién ctru va khong
nhiéu hon mot con chudt bi chét lién quan dén viéc diéu tri (TR) trong s6 10 con chudt
duoc diéu tri. Ché do dung bit ky ma tao ra doc tinh cao hon dugc coi 1a 16n hon lidu
dung nhan t6i da (maximum tolerated dose - MTD). Chu6t chét duoc phan loai 1a TR
néu tac dung phu khi diéu tri c6 gop phan gy chét nhu dugc thé hién bang cac dau
hiéu 1am sang va/hodc khi md tir thi, hodc c¢6 thé cling dugce phan loai lam TR néu do
nguyén nhan chua biét trong giai doan dung hodc trong vong 10 ngay khi dung lan
cudi. Chuot chét duoc phan loai 1a NTR néu khong co béng ching cho théy chudt bi

chét lién quan dén cac tac dung phu khi diéu tri.

M6 hinh ung thw vii do manh ghép khdc loai In-vivo; (MCF-7; nhay voi
Tamoxifen): Cac vién lang giai phong theo thoi gian chtra 0,72 mg 17- Estradiol dugc
cdy dudi da vao chudt nu/nu. Cac té bao MCF-7 dugc sinh truong trong RPMI chura
10% FBS & 5% CO,, 37°C. Céc té bao dugc trysin hoa duoc tao vién léng va tai tao
huyén phu trong 50% RPMI (khong chira huyét thanh) va 50% Matrigel & 1 x 107 té
bao/mL. Cac té bao MCF-7 dugc tiém dudi da (100ul/ddng vat) vao sudn phai 2-3
ngay sau khi cdy ghép vién ling. Thé tich u (chiéu dai x chiéu rong?/2) dugc theo doi
hai 1an mét tuan. Khi kich thuée u trung binh dat dén ~200 mm?, cac con chudt duoc
chia nhém ngau nhién va duoc bat dau diéu tri. Cac con chudt duogc diéu tri béng chat
dan thudc hodc hop chit hing ngay trong 4 ngay. Thé tich u va cén nang co thé duoc

theo doi hai 1an mot tuan trong toan bd nghién ctu.

M6 hinh ung thu vii do ghép khdc loai In-vivo; (mé hinh khdng Tamoxifen):
Chuot cai nu/nu (bang cac vién lang bo sung 17-B Estradiol; 0,72mg; giai phong cham
trong 60 ngay) mang u MCF-7 (thé tich u trung binh 200mm?®) dugc diéu tri bang
tamoxifen (xitrat) thong qua 6ng thong duong miéng. Thé tich u (chiéu dai x chiéu

rong?/2) va can ning co thé dugc theo ddi hai 1n mot tudn. Sau khi xuét hién dap ung
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khéang u dang ké trong do kich thuéc u gitt 6n dinh, su phat trién o rang ctia u diu tién
dugce quan sat vao sau gan 100 ngay diéu tri. Vao ngay 120 cta qué trinh diéu tri, ting
lidu ding tamoxifen. Cac u phat trién nhanh chéng dudng nhu khang tamoxifen va
duoc lua chon dé céy chuyén in vivo vao cac dong vat chu mdi. Cac manh u
(~100mm?*/dong vat) tir cdc u khang tamoxifen dugc cdy ghép dudi da vao man sudn
phai ctia chudt cai nu/nu (bing céc vién ling 17- Estradiol (0,72mg; giai phong chdm
trong 60 ngay)). Cac u da céy chuyén dugc gilt trong diéu kién chon loc Tamoxifen
khéng ddi, va thé tich u (chiéu dai x chiéu rong?2) dugc theo ddi hang tudn. Khi thé
tich u dat ~150-250 mm?®, cac dong vat nay duoc phan ngau nhién vao cac nhom diéu
tri (thé tich u trung binh 200 mm?) va viéc didu tri béhg tamoxifen két thic. Céc dong
vat duoc diéu tri béng chat dan thudc hoac hop chét héng ngay trong 4 tuan. Thé tich u

va ¢in ning co thé duge theo ddi hai lan mdi tuan trong sudt thdi gian nghién ciru.

Vidu906  Thu nghiém x4c dinh trong luong udt cia t& cung & chudt chua

trudng thanh

Céc con chudt cai chua truong thanh CD-IGS (21 ngay tudi khi tiép nhén) duoc
diéu tri trong 3 ngay. Céac con chudt nay duge ding theo lidu hing ngay trong 3 ngay.
D&i voi ché do ddi khang, chat dan thude hodc hop chit tht duoc dung qua duong
miéng thong qua éng thong da day, sau 15 phut, dung mot liéu dung qua duong cua
etynyl estradiol 1a 0,1 mg/kg. Dbi véi ché d chu véan, chit dan thudc hodc hop chét
thir duoc dung qua dudong miéng thong qua 6ng thong da day. Vao ngay thu tu, 24 gid
sau khi dung, huyét tvong duoc thu gom dé phan tich dugc dong hoc. Ngay sau khi
thu gom huyét tuong, cac con chudt nay bi giét, budng tring va tir cung duoc 1ay ra va
can lén.

Tt cung va budng tring tir 2 con chudt trong mdi nhém duge ¢ dinh trong
formalin dugc dém trung tinh 10% va nhing trong parafin, cat lat va nhuém mau H&E
(SDPath). Cac mo sau khi nhuém mau duge phan tich va doc két qua baoi cac chuyén
gia bénh hoc ¢6 chung chi. Tir cung va budng tring tir 4 con trong mdi nhom dugce
lam dong lanh nhanh trong N> 1ong dé phan tich mac do phién ma, xét nghiém mot tap

hop gen da chon duoc didu bién béi thu thé estrogen.

Céc con chudt dugce diéu tri bang cac hop chit c¢6 cong thie I (1R,3R)-1-(2,6-
diflo-4-((1-(3-flopropyl)azetidin-3-yl)oxy)phenyl)-2-(2-tlo-2-metylpropy!)-3-metyl-
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2.3.4.9-tetrahydro-1H-pyrido[3.4-blindol ~ 101  va  (1R,3R)-1-(2,6-diflo-4-(2-(3-
(flometyl)azetidin-1-yl)etoxy)phenyl)-2-(2-flo-2-metylpropy!l)-3-metyl-2,3,4,9-

tetrahydro-1H-pyrido[3.4-b]indol 102, tamoxifen, fulvestrant, AZD9496 (WO
2014/191726, Vi du 1, trang 74; US 9155727), va hai ddi ching: chat dan thude va
chét dan thubce + etynyl estradiol (EE). Tét ca cac hop chét déu dugc ding theo licu
qua duong miéng, QDx3. Ty I¢ gilta trong luong udt cia tir cung (Uterine Wet Weight
- UWW): can ning co thé (Body Weight) duogc tinh toan. Chiéu cao trung binh cta
mang trong da con trong mit cit ngang cia t cung duoc xac dinh bang phuong phap
md hoc. Chidu cao cta té bao mang trong da con dwoc xac dinh tir mang day dén bé
mat dinh (mang day) str dung kinh soi & do phong dai gap 20 lan. Tranh céc dién tich
cit chéo. Trong thir nghiém UWW cai dat & ché do cha van, cac hop chat ¢ cong thire

[ 101 va 102 1a cic chét ddi khang, trong khi d6 AZD9496 1a chit chu van mot phan.

Vidu907  Thu nghiém xéac dinh trong lugng udt cua tr cung chudt trudng

thanh sau 10 ngay

Chudt cai CD-IGS duoc mua (69 ngay tudi, Charles River Laboratories) va chia
thanh cac nhém. Nhom 1 duoc phdu thudt cit bo budng trimg tai noi cung cp (Charles
River Laboratories) & 60 ngay tudi va nghién ctru bét dau 2 tuan sau khi phiu thuat,
trong khi budng trimg cua cac con chudt & nhom 2-8 van con nguyén. Chat dan thude
hodc hop chéat thir duoc dung qua dudng miéng trong 10 ngay. Hai gio sau khi dung
lan thtr 10 va lan cudi, tién hanh choc tim va ldy huyét thanh dé phan tich duge dong
hoc va phan tich estradiol. Ngay sau khi thu gom huyét thanh, cac con chuét bi giét va

lay tr cung va budng trirng ra va can lén.

Mic du sang ché duge mo ta chi tiét & mot mire dd nao do thong qua viée 1ay vi
du dé minh hoa va ldy vi du dé giup hiéu ro hon tuy nhién phdn mé ta va phan vi duy
néu trén khong nén dugc coi 1a dé gi¢i han pham vi ctia sang ché. Phan mo ta tat ca
cac patent va tai liéu khoa hoc dugce trich din & day duoc két hop toan bd ndi dung

bang cach vién dan.

-217-



27928

YEU CAU BAO HO

L. Hop cht c6 cong thie Th:

hodc chét déng phén lap thé, cac chat hd bién, hodc mudi dugc dung cta nd, trong do:
Y2 1a -(CHy)-;

R* duge chon tir H, C-Cq alkyl, C,-Cy alkenyl, propargyl, C;-C¢ xycloalkyl, va
C;-Cs heteroxyclyl, tuy y duoc thé béng mot hodc nhidu nhém doc 1ap dugc chon tir F,
Cl, Br, I, CN, OH, OCHj;, va SO,CHg;

R® doc lap duge chon tbr H, -O(C-Cs alkyl), Ci-Cq alkyl, C,-Cg alkenyl,
propargyl, -(C;-Cs alkyldiyl)-(Cs-C¢ xycloalkyl), C;-C4 xycloalkyl, va Cs-
Ceheteroxyclyl, tuy ¥ duge thé bing mot hodc nhiéu nhém doc lap duoce chon tir F, Cl,
Br, I, CN, -CH,F, -CHF,, -CF;, -CH,CF;, -CH,CHF,, -CH,CH,F, OH, OCHj, va
SO,CHz;

R® duoc chon tir H, C;-Cg alkyl, alyl, propargyl, tity y dugc thé bing mét hoic
nhiéu nhém doc lap duogc chon tir F, CL, Br, I, CN, OH, OCHj, va SO,CHjs;

R!, R% R* va R* doc 1ap duoc chon tir H, F, Cl, Br, L, -CN, -CHj, - CH,CHj,
CH(CHs;),, -CH,CH(CH;),, -CH,OH, -CH,0CHj;, -CH,CH,0OH, -C(CHj),0H,
CH(OH)CH(CH;),, -C(CH3),CH,OH, -CH,CH,SO,CHj, -CH,0P(O)(OH),, -CH,F,
CHF,, -CH,NH,, -CH,NHSO,CH;, -CH,NHCH;, -CH,N(CHs),, -CFs, -CH,CFs,
CH,CHF,, -CH(CH;)CN, -C(CH;3),CN, -CH,CN, -CO,H, -COCHj, -CO,CHa,
CO,C(CH3);, -COCH(OH)CH;, -CONH, -CONHCH;, -CONHCH,CH;,
CONHCH(CHs),, -CON(CH3),, -C(CH;),CONH,, -NH,, -NHCHj;, -N(CH,),
NHCOCH;, -N(CH;)COCH;,  -NHS(0),CHs;,  -N(CH3)C(CH;),CONH,,
N(CH;)CH,CH,S(0),CHs, -NO,, =0, -OH, -OCHs, -OCH,CH3, -OCH,CH,0CHs,
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OCH,CH,0H, -OCH,CH,N(CHj),, -OP(O)(OH),, -S(O),N(CHj3),, -SCH3;, -S(0),CHj, -
S(O);H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-
metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl,
pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl, morpholino-metanon,

va morpholino;

R® duoc chon tir H, C;-Cy alkyl, C3-Cy xycloalkyl, di vong C3-Cy, C4-Cy aryl, Ce-
Cy heteroaryl, -(C;-Cealkyldiyl)-(C;3-Coxycloalkyl), «(C;-Cs alkyldiyl)-(di vong Cs-Co),
C(O)R®, C(O)NR?, SO,R?, va SO,NR?, tiy ¥ dugc thé bing mdt hodc nhidu trong sb
halogen, CN, OR?, N(R?),, C;-Cy alkyl, C5-Cy xycloalkyl, di vong C3-Co, C4-Cy aryl, C-
Cy heteroaryl, C(O)R®, C(O)NR?, SO,R?, va SO,NR?

R® duoc chon tr F, CL Br, I -CN, -CH,, -CH,CH,, -CH(CHs),, -CH,CH(CHz),, -
CH,0H, -CH,0OCHjs, -CH,CH,OH, -C(CH;),0OH, -CH(OH)CH(CHjs),, -C(CH;),CH,OH,
CH,CH,SO,CH;, -CH,0OP(O)(OH),, -CH,F, -CHF,, -CH,NH,, -CH,NHSO,CHs;,
CH,NHCH;, -CH)N(CH3),, -CF;, -CH,CF;, -CH,CHF,, -CH,CH,F, -CH(CH;)CN,
C(CH3),CN, -CH,CN, -CO,H, -COCHj;, -CO,CH;, -CO,C(CHs);, -COCH(OH)CHs,
CONH,, -CONHCH;, -CONHCH,CH;, -CONHCH(CH;);, -CON(CHs),, -C(CH;3),CONH,,
NH,, -NHCH;, -N(CH;),, -NHCOCH; -N(CH;)COCH;, -NHS(O),CHs,
N(CH,;)C(CH;),CONH,, -N(CH;)CH,CH,S(0),CHjs, -NO,,=0, -OH, -OCHs, -OCH,CHs,
OCH,CH,OCH;, -OCH,CH,OH, -OCH,CH,N(CHs),, -OP(O)(OH),, -S(O),N(CHs),,
SCH3, -S(0),CHs, -S(0)3H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-

metylazetidin-3-yl)oxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl,
pyrolidin-1-yl, pyrolidin-1-y1-metanon, piperazin-1-yl, morpholinometyl, morpholino-metanon,

va morpholino;

R’ 1a F, Cl B, I -CN, -CH;, -CH,CH;, -CH(CHs),, -CH,CH(CHs),, -CH,0H, -
CH,OCH;, -CH,CH,OH, -C(CH;,OH, -CH(OH)CH(CHs), -C(CHs),CHOH, -
CH,CH,SO,CH;, -CH,OP(O)(OH),, -CH,F, -CHF, -CH,NH, -CH,NHSO,CHj; -
CH,NHCH;, -CH,N(CHj),, -CF, -CH,CFs, -CH,CHF,, -CH(CH;)CN, -C(CH3),CN, - CH,CN,
CO,H, -COCHj, -CO,CHs, -CO,C(CHs);, -COCH(OH)CH;, -CONH,, - CONHCH;, -
CONHCH,CHj, -CONHCH(CHy),, -CON(CHj),, -C(CH;),CONH,, -NH,, -NHCH;, -N(CHy),,
NHCOCH;, -N(CH;)COCH;, -NHS(O),CH;, -  N(CH;)C(CH3),CONH,, -
N(CH;)CH,CH,S(0),CH;, -NO,, =0, -OH, -OCH;, -OCH,CH;, -OCH,CH,OCH;, -
OCH,CH,0OH, -OCH,CH,N(CH),, -OP(O)(OH)y, -S(O),N(CHz),, -SCHj, -S(0),CHs, -S(O)3H,

-219-



27928

xyclopropyl, xyclopropylamit, oxetanyl, azetidinyl, 1-metylazetidin-3-yl)oxy, N-metyl-N-
oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl, pyrolidin-1-y1-metanon,

piperazin-1-yl, morpholinometyl, morpholino-metanon, va morpholino;
m duoc chontr0, 1,2, 3, va4; va
n duoc chontr0, 1,2, 3, va4;

trong do6 alkyldiyl, aryldiyl, carboxyclyldiyl, heteroxyclyldiyl, va heteroaryldiyl ty y
duoc thé bang mot hodc nhidu nhém ddc 1ap dugce chon tir F, C, Br, I, -CN, -CH;, -CH,CH;, -
CH(CH;),, -CH,CH(CH;),, -CH,OH, -CH,OCH;, -CH,CH,OH, - C(CH;),0OH,
CH(OH)CH(CHa;),, -C(CH;),CH,OH, -CH,CH,SO,CHj;, -CH,OP(O)(OH),, -CH,F, -CHEF,,
CF;, -CH,CF;, -CH,CHF,, -CH,CH,F, -CH(CH;)CN, -C(CH3),CN, - CH,CN, -CH,NH,,
CH,NHSO,CH;, -CH,NHCH;z, -CH,N(CH;),, -CO,H, -COCH;, - CO,CHs, -CO,C(CHs)s, -
COCH(OH)CH;, -CONH,, -CONHCH3;, -CON(CHs),, - C(CH3),CONH,, -NH,, -NHCHs,
N(CHs),, -NHCOCH;, -N(CH;)COCH;, -NHS(O),CH;, -N(CH3)C(CH;),CONH,, -
N(CH;)CH,CH,S(O),CH;, -NO,, =0, -OH, -OCHj;, -OCH,CHj; -OCH,CH,OCHs,
OCH,CH,OH, -OCH,CH,N(CHs),, -OP(O)(OH),, -S(O)LN(CHs),, -SCHj;, -S(O),CHs,
S(O):H, xyclopropyl, xyclopropylamit, xyclobutyl, oxetanyl, azetidinyl, 1-metylazetidin-3-

yDoxy, N-metyl-N-oxetan-3-ylamino, azetidin-1-ylmetyl, benzyloxyphenyl, pyrolidin-1-yl,
pyrolidin-1-y1-metanon,  piperazin-1-yl, —morpholinometyl, = morpholino-metanon, va

morpholino.
2. Hop chét theo diém 1, trong dO R°1a H.
3. Hop chét theo diém 1, trong dOR' vaR* 1A H.
4. Hop chét theo diém 1, trong 46 R* 1A H, vaR* 14 —CH;
5. Hop chét theo diém 1, trong d6 R’ 14 C;-Cg floalkyl.
6. Hop chat theo diém 1, trong 46 m bang 0.
7. Hop chét theo diém 1, trong d6 hop chét ndy dugc chon tir:

N-(3,5-diflo-4-((1R,3R)-2~(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;

R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido [3,4-b]indol-2-y1)-2-flo-2-metylpropan-1-ol;

(S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-
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tetrahydro-2H-pyrido[3,4-b]indol-2-y1)-2-flo-2-metylpropan-1-ol;
(R)-2-flo-3-((1R,3R)-1-(2-flo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-metylpropan-1-ol;
(S)-2-flo-3-((1R,3R)-1-(2-flo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-metylpropan-1-ol;
(R)-2-flo-3-((1R,3R)-1-(4~((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-blindol-2-yl)-2-metylpropan-1-ol;
(S)-2-flo-3+((1R,3R)-1-(4~((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-tetrahydro-
2H-pyrido[3,4-bJindol-2-yl)-2-metylpropan-1-ol;
N-(3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol-1-
yDphenyl)-1-(3-flopropyl)azetidin-3-amin;
1-(3-flopropyl)-N-[4-[(1R,3R)-3-metyl-2-metylsulfony1-1,3,4,9-tetrahydropyrido[3,4-b]indol-1-
yl]phenyl] azetidin-3-amin;
N-[3,5-diflo-4-[(1R,3R)-3-metyl-2-metylsulfony1-1,3,4,9-tetrahydropyrido[3,4-b]indol-1-
yl]phenyl]-1-(3-flopropyl)azetidin-3-amin;
1-(3-flopropyl)-N-[4-[(IS,3R)-3-metyl-2-metylsulfony1-1,3,4,9-tetrahydropyrido[3,4-b]indol-1-
yl]phenyl] azetidin-3-amin;
N-[3,5-diflo-4-[(IS,3R)-3-metyl-2-metylsulfony1-1,3.4,9-tetrahydropyrido[3,4-b]indol-1-
yl]phenyl]-1-(3-flopropyl)azetidin-3-amin;
3-[(1R,3R)-1-[2,6-diflo-4-[[ 1-(3-flopropyl)azetidin-3-ylJamino]phenyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-b]indol-2-yl]-2,2-diflo-propan-1-ol;

Axit (2R)-3-[(1R,3R)-1-[2,6-diflo-4-[[1-(3-flopropyl)azetidin-3-yl]Jamino]phenyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-b]indol-2-yl]-2-metyl-propanoic;
3-((1R,3R)-1-(2,6-diflo-4~((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido|[3,4-b]indol-2-yl)-2,2-diflopropan-1-ol;
3-((18S,3S)-1+(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2,2-diflopropan-1-ol;

Axit  (2S)-3-[(1R,3R)-1-[2,6-diflo-4-[[1-(3-flopropyl)azetidin-3-yl]amino]phenyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-bJindol-2-yl]-2-metyl-propanoic;
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N-(3,5-diflo-4-((1R,3R)-6-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido|[ 3,4-
b]indol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((1S,3S)-6-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro- 1H-pyrido[ 3,4-b]indol-
1-yDphenyl)-1-(3-flopropyl)azetidin-3-amin;

Axit 3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-y1)-2,2-dimetylpropanoic;
N-(3,5-diflo-4-((1R,3R)-6-flo-3-metyl-2-(metylsulfonyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol-
1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((18S,3S)-6-flo-3-metyl-2-(metylsulfonyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol-
1-yDphenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(4-((1R,3R)-2-(2,2-difloetyl)-6-flo-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[ 3,4-b]indol-1-y1)-3,5-
diflophenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(4-((18S,35)-2-(2,2-difloetyl)-6-flo-3-metyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol- 1-yl)-3,5-
diflophenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((1R,3R)-7-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((18S,3S)-7-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[ 3,4-b]indol-
1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
(S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-
dihydro-1H-pyrido|3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
(R)-3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
(S)-3-((18,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
N-(3,5-diflo-4-((1R,3R)-2-(2-flo-2-metylpropyl)-3-metyl-2,3,4,9-tetrahydro- 1H-pyrido[ 3,4~
b]indol-1-yl)phenyl)-1-(3-flopropyl)-N-metylazetidin-3-amin;

(R)-N-(4-(2-(2,2-difloetyl)-3,3-dimetyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-bJindol-1-y1)-3,5-
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diflophenyl)-1-(3-flopropyl)azetidin-3-amin;
(S)-N-(4-(2~(2,2-difloetyl)-3,3-dimetyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indol-1-yl)-3,5-
diflophenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((1R,3R)-5-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[ 3,4-
blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((1S,3S)-5-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro- 1 H-pyrido[ 3,4-b]indol-
1-yDphenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((18S,3S)-8-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[ 3,4-b]indol-
1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
N-(3,5-diflo-4-((1R,3R)-8-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro- 1 H-pyrido[ 3,4-
blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin;
(S)-3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-blindol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
(R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-bJindol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
(S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-blindol-2(9H)-y1)-2-flo-2-metylpropan-1-ol;
(R)-3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-
dihydro-1H-pyrido[3,4-bJindol-2(9H)-yl)-2-flo-2-metylpropan-1-ol;
3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol;
3-((18,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-5-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol;
(R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-(hydroxymetyl)propannitril;
(S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-yl)-2-flo-2-(hydroxymetyl)propannitril;

(R)-3-(1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3,3-dimetyl-3,4-  dihydro-1H-
pyrido[3,4-bJindol-2(9H)-yl)-2,2-diflopropan-1-ol;
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(S)-3-(1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-3,3-dimetyl-3,4-dihydro-1H-
pyrido[3,4-blindol-2(9H)-yl)-2,2-diflopropan-1-ol;
3-((18,3S)-1+(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-8-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-yl)-2,2-diflopropan-1-ol;
3-((1IR,3R)-1-(2,6-diflo-4~((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-8-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-b]indol-2(9H)-y1)-2,2-diflopropan-1-ol;
3-((1R,3R)-1+(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-blindol-2(9H)-y1)-2,2-diflopropan-1-ol;
3-((1S,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-7-flo-3-metyl-3,4-dihydro-
1H-pyrido[3,4-blindol-2(9H)-y1)-2,2-diflopropan-1-ol;
N-[4-[(1R,3R)-2-(2,2-difloetyl)-3-metyl-1,3,4,9-tetrahydropyrido[3,4-b]indol-1-y1]-3,5-diflo-
phenyl]-1-(3-flopropyl)azetidin-3-amin;
(R)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-metylpropan-1-ol;
(S)-3-((18S,39)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-bJindol-2-yl)-2-flo-2-metylpropan-1-ol;
(S)-3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-bJindol-2-yl)-2-flo-2-metylpropan-1-ol;
(R)-3-((1R,3S)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4.9-
tetrahydro-2H-pyrido[3,4-b]indol-2-yl)-2-flo-2-metylpropan-1-ol.

8. Hop chit c6 cong thirc Th theo diém 1, hodc mudi dugc dung ciia né, trong d6 hop chat c6 cong
thire Th 13 3-[(1R,3R)-1-[2,6-diflo-4-[[1-(3-flopropyl)azetidin-3-ylJamino]phenyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-b]indol-2-y1]-2,2-diflo-propan-1-ol hozic mudi dugc dung ctia né:
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9. Hop chét c6 cong thirc Th theo diém 1, trong d6 hop chét c6 cong thire Th 14 3-[(1R,3R)-1-[2,6-
diflo-4-[[ 1-(3-flopropyl)azetidin-3-ylJamino]phenyl]-3-metyl-1,3,4,9-tetrahydropyrido[3,4-
b]indol-2-yl]-2,2-diflo-propan-1-ol:

10. Mubi duge dung ctia hop chét c6 cong thiic Th theo diém 1, trong d6 hop chat c6 cong thiic
Ih 1a 3-[(1R,3R)-1-[2,6-diflo-4-[[1-(3-flopropyl)azetidin-3-yl]amino]|phenyl]-3-metyl-1,3,4,9-
tetrahydropyrido[3,4-bJindol-2-yl]-2,2-diflo-propan-1-ol:

11. Hop chét c6 cong thirc Th theo diém 1, hodc mudi dugc dung clia né, trong d6 hop chét ¢6
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cong thuc Th 1a 3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-
metyl-1,3,4,9-tetrahydro-2H-pyrido[3,4-blindol-2-y1)-2,2-diflopropan-1-ol hoic mudi duoc dung

F
FoF OH
\ N}/
N = F
H -
F\Q

HN\CN
.

F.

cuano:

12. Hop chit ¢6 cong thirc Th theo diém 1, trong d6 hop chét c6 cong thic Th 13 3-((1R,3R)-1-
(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-tetrahydro-2H-
pyrido[3,4-b]indol-2-y1)-2,2-diflopropan-1-ol:

F. E F
Qo
FQ

HN\CN\\\\

F.

13. Mubi duge dung ctia hop chét c6 cong thirc Th theo diém 1, trong d6 hop chét ¢6 cong thic Th 1
3-((1R,3R)-1-(2,6-diflo-4-((1-(3-flopropyl)azetidin-3-yl)amino)phenyl)-6-flo-3-metyl-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indol-2-y1)-2,2-diflopropan-1-ol:

F
:>FL/OH
\ N
N 2 F
H -
FQ

HN\CN
S

F .

14. Hop chét ¢6 cong thic Th theo diém 1, hodc mubdi dugc dung ctia no, trong d6 hop chét c6

cong thic Th 13 N-(3,5-diflo-4-((1R,3R)-7-flo-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1 /-
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pyrido[3,4-blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin hodc mudi duoc dung ctia né:

RF

Saa Sy
N~ % F
HFQ

NH

i

¢

F

15. Hop chét c6 cong thiic Th theo diém 1, hodc mudi dugce dung ctia né, trong d6 hop chét ¢6 cong
thic Th 13 N-(3,5-diflo-4-((1R,3R)-3-metyl-2-(2,2,2-trifloetyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-
blindol-1-yl)phenyl)-1-(3-flopropyl)azetidin-3-amin hodc mubi dugc dung ctia né:

F
M~
16. Duoc phim chira hop chét theo diém bt ky trong sb cac diém tir 1 dén 15 va ta duoc dugce
dung.

17. Quy trinh didu ché hop chat c6 cong thirc (Ih) theo diém 1, hogc chét ddng phén 14p thé, chéth

bién, hodic mudi duoc dung cuia nd, quy trinh ndy bao gobm céc budc:

déng vong hop chét c6 cong thirc (3)

R3 R4
RS,
( HN—RS
A\
N
\
Rc
b
3)
o)
H
(R")n
R! R?
/N72<«N—Ra
re A I3 A 7 2
voi hop chat c6 cong thirc RO REY ,
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béng cach d6 tao thanh hop chét c6 cong thirc (Ih)

N N—R?
Ra/ Rb Y2

(Th).

18. Quy trinh theo diém 17, trong d6 hop chét c6 cong thirc (3) duge diéu ché bang cach
cho hop chét c6 cong thie (11):

R3 R4
®R)m
{ NH,
N
\
Rc
5
(11)

(i) phan tng v&i X-R, trong d6 X 1a I, Br, hodc -OTf;

0
R5
(ii) phéan mg v6i axyl clorua c6 cong thirc ¢ ; hodc
o
(iii) phan tng véi sulfonyl clorua c6 cong thirc ¢, hodc

(iv) bing cach amin héa khtt v6i aldehyt hodc keton.

19. Quy trinh diéu ché hop chét c6 cong thirc (Th) theo diém 1, trong d6 quy trinh nay bao

gom céc budc:

(a) chohop chét c6 cong thirc (11):

R3 R4
RO
®) { "
N
\
Rc
(11)
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(1) phan tng v6i hop chét co cong thuc X-R’, trong d6 X 12 I, Br, hodc -OTf;

0
R5
(ii) phan Umg v6i axyl clorua cé cdng thirc C ; hodc
o
(iii) phan tng v6i sulfonyl clorua c¢é cong thire € ; hodc

(iv) bing cach amin héa khir bang aldehyt hodc keton,
@8 tao ra hop chit c6 cong thie (3):

R3 R4

R

HN—R®

trong d6 X" 1a I hoic Br; va
(c) cho hop chét ¢ cong thirc (13) phan Gmg véi hop chét c¢6 cong thirc:
R! R?
H—N N—R?

RYRY Y2

5
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d8 tao ra hop chit c6 cong thic (Th):

-230-



