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(57) Sang ché dé cap dén hop chat heteroaryl amit va dugc pham chira hop chat nay dugc

dung dé ngin ngira, day Iui, 1am cham, e ché hodc diéu tri bénh lién quan dén su két tu

protein, bao g6m cac bénh thoai hoa than kinh nhu bénh Parkinson, bénh Alzheimer, sa sut

tri tué thé Lewy, bénh Parkinson véi sa sut tri tu€, sa sut tri tué tran-thai duong, bénh

Huntington, xo cting cdt bén teo co, va bénh teo da hé thong, va ung thu va u hic to.
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Linh vuwc ky thuit dwoc dé cap

Sang ché dé cap dén din xuét heteroaryl amit va dugc phdm chira hop chét nay
dugc str dung dé ngan ngua, déy 10, 1am cham, tc ché va diéu tri bénh lién quan dén sy
két tu protein, bao gdbm cdc bénh thoai héa than kinh nhu bénh Parkinson, bénh
Alzheimer, sa sut tri tué thé Lewy, bénh Parkinson kém theo sa stt tri tug, sa sut tri tué
tran-thai duong, bénh Huntington, xo cling cdt bén teo co, bénh teo da h¢ théng va bénh

ung thu.
Tinh trang k§ thuit ciia sang ché

Céc rdi loan thoai héa thin kinh & nhom dan sb gia nhu bénh Alzheimer (AD),
bénh Parkinson (PD), va sa sut tri tué tran-thai duwong (FTD), anh hudng dén trén 20
triéu ngudi chi tinh riéng & M§ va cong dong chau Au va ching dugc xép vao nhom céc
nguyén nhén gay tir vong hang diu cho ngudi 16n tudi. Mot dac diém chung cua céc rdi
loan than kinh nay 14 su tich tu cic protein trong mot thoi gian dai tao thanh khéi két tu
gdy doc than kinh. Mdi bénh dugc dic trung bdi cic nhém than kinh dic trung bi anh
huéng, cac khdi két tu protein cu thé lién quan, va cac ddu hiéu 1am sang 13 két qua cua

su thoai héa than kinh.

Céc nghién ctru da dé xuét ring giai doan dau cia qué trinh két tu protein bao gdm
d6t bién hoic bién d6i sau dich ma (vi du, s nitrosyl héa, su oxy hoa) cua protein dich,
ma sau d6 do tao thanh cu hinh bt thuong da tao diéu kién thuan loi cho su tuong tac
v6i cac protein gip cudn sai trong tu. Sau d6, cac protein bat thudng nay két tu véi nhau
dé tao ra dime, trime, va multime bac cao hon, dugc goi la "oligome hoa tan" c6 thé phé
v chitc ning cia synap. Ngoai ra, cac khéi két tu sau d6 c6 thé bam vao trong mang té
bao va tao ra cac oligome hinh ciu (ma c6 thé tao ra cac 15 trén mang) va/hodc tién soi
hodc sgi. Cac sgi c6 kich thude 16n hon, khong hoa tan co thé c6 vai trd nhu kho chua

cac oligome c¢6 hoat tinh sinh hoc.

Nhi€u ngudn bang ching khéc nhau da ing hd quan di€ém rang viéc tich tu dan dan

cac khéi két tu protein 1a nguyén nhan gay ra cic bénh thoai hoa than kinh. Nhiéu protein
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khéc c6 thé tich tu trong ndo ctia bénh nhén bi thoai héa than kinh, nhu alpha-synuclein,
protein AP, Tau, va TDP43. Su suy gidm nhén thic ciia cidc bénh nhén nay lién quan
chit ch& dén viéc mat synap thin kinh trong tdn vé no va hé thong vién va sy gia ting
mirc ndng d6 cac khdi két tu protein c6 thé gbp phan vao sy mit synap thin kinh nay.
Nhiéu nghién ciru tap trung vao viéc md ta chi tiét co ché ma nhd d6 su tich tu chét
chuyén hoéa alpha-synuclein va protein tién chit amyloit (amyloid precursor protein-
APP) gop phan gy tdn thuong synap va thoai hoa than kinh. Nhiéu nghién ciru da Gng
ho gia thuyét réng viéc hinh thanh céac khdi két tu nhéd, con dugc goi 1a oligome, déng
vai trd chinh trong viéc gdy doc than kinh. Cac oligome peptit c6 thé hop thanh dime,
trime, tetrame, pentame, va cac ddy bac cao hon ma cé thé tao ra cu trac hinh khuyén.
Céc oligome nay & néng d6 cao 1a du hiéu dy doéan vé su sa sut tri tué va mét synap
than kinh & bénh nhan. Tir bing chimg cho thiy oligome chit khong phai 14 tién soi nho
hon méi 1a loai gdy doc, nén hgp chét gén dich ddc hi¢u céc qua trinh két tu sém c6 thé
s& hitu dung 1am céc liéu phap m&i tiém niang cho bénh PD, AD va céac tinh trang bénh

lién quan.

C4c bénh thoai hoa than kinh khac nhau lién quan dén su tich tu cac khéi két tu
protein gdy doc than kinh. O bénh Parkinson tw phat (IPD), sa st tri tué thé Lewy
(LBD), bénh Parkinson kém theo sa sut tri tué (PDD), va bénh teo da hé thdng (MSA),
khéi két tu gay doc than kinh chira a-synuclein (SYN), mét protein synap ndi bao trong
diéu kién binh thuong. O bénh FTD va xo cimg cdt bén teo co (ALS), cac khéi két tu
gy doc than kinh c6 ngudn gbc tir cac protein ndi bao khac nhu tau, TDP-43, hoidc
SOD1. Vi mét sé bénh, nhur AD thi SYN két tu v6i protein bac mét (vi du, protein Ap).

Con dbi véi bénh Huntington, khdi két tu tao ra tir san phdm phan cit cta protein Hit.

Viéc tich tu a-synuclein ciing lién quan dén bénh ung thu, cu thé 14 trong té bao
ung thu u hic td. Pan et al., PLoS One 2012, 7(9), e45183. Vi thé, cac hop chét e ché
sy tich tu nay cé thé duge st dung dé diéu tri c4c bénh ung thu khac nhau, bao g(‘“)m u

hac t0.

Cé hai co ché lién quan dén qua trinh két tu protein. Theo co ché thit nhat, protein
gap cudn sai va’hodc dugc két tu bam vao cac cdu trac mang t€ bao khéc nhau. Viéc cac
phéan t&r gap cudn sai hodc két tu lién két v4i mang sinh chat hodc mang clia bao quan

(vi dy, ti thé hoic lysosom) c6 thé can tr& qué trinh phién ma protein, qua trinh tu tiéu,



26088

chirc néng cua ti thé, va qua trinh tao thanh 16. Vi dy, SYN gay doc than kinh két tu va
tuong tac voi lipit trong mang té bao thong qua phan dic higu nim & ving dau tan
cung C cua protein synuclein. Cac hop chét lién két véi ving nay c6 thé trc ché su
tuong tdc protein-protein hodc protein-lipit va do do co thé dugc sir dung @& e ché
qua trinh oligome héa giy doc than kinh ciua SYN hoic cdc protein khac va tuong tac
cua ching véi mang. Theo co ché thir hai, protein két tu dugc gidi phong ra khoi tiéu
don vi d3 bdm vao va lan rdng sang cac té bao 1an can. Sau d6 su lan rong tix té bao
nay sang t& bao khac cua khdi két ty protein gay doc ndy cé thé 12 co s& cho tién trinh
tho4i hoa than kinh vé& mit giai phAu va lam cho céc triéu ching x4u di. Céc duoc chét
dang phan t nho twong tac véi protein dich c6 thé han ché sy gidi phong va/hodc lan
truyén, va vi thé 1am giam tac dung gy doc thin kinh ctia protein két tu.

Céc hop chit 1a chét e ché sy két tu protein dwgc md ta trong cong bb don PCT
s6 WO02011/084642, WO02013/148365, WO2013/134371, va don PCT 5O
PCT/US2013/050719.

Vi thé, trong linh vuc nay vAn can c6 chit tc ché su két tu cua protein vdi cac dic
tinh dugce ly mong mudn.
Ban chét ky thuit ciia sing ché

Muc dich cia sang ché 1a d& xuét cac hop chit heteroaryl amit theo sang ché co
hoat tinh diéu bién su Két tu protein. Theo mt khia canh, sang ché dé cap dén chét hoa

hoc ¢6 cong thirc (I) sau day:

e B a 1
et aa

HN
@
trong do:
R! 1a H, halo, Ci.salkyl, hodc CFs;
R2?1a H, -CF3, hoic Ci4alkyl khong duoc thé hoac duoc thé béng halo hoac -CF3;
A 12 vong heteroaryl 5 canh;
Y khong ¢6 mat hodc 1a Cisalkylen,
R? va R* clng v6i nito ma chung gin vao tao ra vong heteroxycloalkyl mot vong,

khong duogc thé hoic duge thé béng Ci-salkyl; hoac
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khi Y 13 Ciaalkylen, thi R® va Y cing véi nito ma R® duoc gin vao tao ra vong

heteroxycloalkyl mdt vong, va R* 1a H hoidc Ci.alkyl;
hoic mudi duoc dung cia né.

Theo c4c phurong 4n nhét dinh, hgp chét ¢6 cong thic (I) 13 hop chit duoc chon

tir cac loai duge mo ta hodc duge 14y 1am vi du trong phin md ta chi tiét dudi day.

Theo mot khia canh khéc, sang ché dé cap dén dugc phdm chira it nhat mot hop
chét c6 cong thire (I) hodic mudi duge dung ciia né. Dugc phim theo sang ché c6 thé con
chira ta dugc duoc dung. Sang ché ciing dé c4p dén hop chét ¢ cong thire (I) hodc mubi

dugc dung ctia né dé ding lam thudc.

Theo mét khia canh khéc, sang ché mé ta phuong phap diéu tri bénh hoic tinh
trang bénh thoai hoa than kinh lién quan dén su két tu protein hoic peptit bao gdm budc
cho d6i twong can diéu tri ding it nhat mot hop chét c6 cong thie (I) hodc mudi duogc

dung cta n6 véi lugng hitu hi€u.

Theo mot khia canh khéc, sang ché md ta phuong phap diéu tri bénh hodc tinh
trang y té lién quan dén sy két tu protein hodc peptit, bao gdm buéc cho dbi tugng cin
diéu tri ding it nhat mot hop chét c6 cong thic (I) hoic mudi duge dung cua n6 véi
lugng hitu hiéu. Sang ché ciing mé ta viée str dung hop chét ¢ cong thirc (I) d& bao ché
thudc dé diéu tri bénh hoic tinh trang y té nay, va viéc st dung cac hop chit va mubi

nay dé diéu tri bénh hoic tinh trang y té nay.

Theo mot khia canh khac, sang ché d& cap dén phwong phép can tré su tich tu
ctia khéi két tu protein hodc peptit trong té bao, hodc ngin ngira, 1am chim, déy Iui, hodc
trc ché sur két tu protein hoic peptit trong t& bao, bao gdm budc cho té bao tiép xtic voi
it nhat mot hop chét c6 cong thirc (I) hodc mudi ciia chung, va/hodc vé6i it nhat mot duge
pham ciia sang ché véi lugng hitu hiéu, trong d6 viée tiép xuc 1a tiép xic in vitro, hodc

ex vivo.

Céac phuong 4n, dau hi¢u, va uu diém khéc nira ciia sdng ché s€ 1a rd rang tir phan
mo ta chi tiét sau ddy va thong qua viéc thuc hién sang che.

Dé€ ngdn gon, phdn mo ta cua cac cong bo don dugc trich dan trong ban mo ta

ndy, bao gom céc patent, dugc dua vao day bang cach vién dan.
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Mo ta van tat cac hinh vé

Fig.1 thé hién két qua cua Vi du sinh hoc 3. Trén Fig. 1A, truc Y (I/Io) 1a ty 1¢ clia
cudng do tin hiéu trong phd twong tac di hat nhan qua mot lién két (HSQC) dbi voi
ASYN (trung binh ctia céc gde tir 3 dén 23) khi c6 mit (I) hodc khong cé mit (Io) cta
mang lipit. Trén Fig.1B, ty 1& I/Io trung binh cta cic gbc ASYN tir 3 dén 23 dugc vé dd

thi theo ham cua néng do cia hop chét ctia Vi du 1 dugc bd sung.

Fig.2 thé hién sy dinh luong oligome ASYN qua anh kinh hién vi dién tir khi

khong c6 mét va c6 mét hgp chét cua Vi du 1, nhu duge md ta trong Vi du sinh hoc 4.

Fig.3 thé hién tac dung ctia hop chét ciia Vi du 1 1én sy tich tu ASYN trong té
bao u nguyén bao than kinh B103 biéu hién ASYN ngudi dugc gin GFP, nhu dugc md
ta trong Vi du sinh hoc 5.

Fig.4 thé hién két qua ctia Vi du sinh hoc 6A va tic dung ctia hop chét ciia Vi du
1 & lidu 1mg/kg va 5mg/kg trén chudt chuyén gen trong md hinh nhiém vy trén thanh

tron.

Fig.5 thé hién két qua cua Vi du sinh hoc 6A 13 phan tich kiéu chim dich dong

nhat clia ndo va hoi hai ma clia ndo bang cach str dung khang the A11.

Fig.6 thé hién két qua ctia Vi du sinh hoc 6B va tac dung ctia hop chét cia Vi du
1 d6i voi su danh ddu mién dich ASYN trong mang than kinh vé nfo va than té bao than
kinh & chudt chuyén gen ASYN dong 61. Fig.6A thé hién nhém mang than kinh ASYN,
va Fig.6B thé hién nhém than té bao than kinh cua thir nghiém.

Fig.7 thé hién két qua cua Vi du sinh hoc 6B va tac dung cta hop chét cua Vi du
1 dbi vé6i sy danh ddu mién dich cua chit danh déu lién quan dén sy thoai héa than kinh
bao gom tyrosin hydroxylaza (Fig.7A), NeuN (Fig.7B), va s¢i protein than kinh dém c6
tinh axit (GFAP; Fig.7C).

Fig.8 thé hién két qua cua Vi du sinh hoc 6B va tac dung ctia hop chét cia Vi du
1 d6i v6i su suy giam cam gidc-van dong & chudt chuyén gen ASYN dong 61 bang cach
stt dung thtr nghi€ém thyc hién vén dong trén thanh tron.

Fig.9 thé hién két qua cia Vi du sinh hoc 7A va tac dung cua hgp chét cia Vi du
1 d6i véi s luong phan & chudt chuyén gen ASYN dong 61.
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Fig.10 thé hién két qua cta Vi du sinh hoc 7B va tac dung ciia hop chit cua Vi
du 1 dbi v6i ndng d6 ASYN trong tim & chudt chuyén gen ASYN dong 61.

Fig.11 thé hién két qua cua Vi du sinh hoc 7C va tac dung ctia hop chit cia Vi
du 1 d6i véi ty 1& % clia cac ving anh c6 ASYN-GFP trong vdng mac cia chudt chuyén
gen PDNG78.

Fig.12 thé hién két qua cta Vi du sinh hoc 7C va tic dung cta hop chét cia Vi
du 1 dbi véi viéc danh ddu GFP quanh mach va d4u mut than kinh & chudt chuyén gen
PDNG7S.

M3 ta chi tiét sang ché

Trudc khi sing ché dugc md ta thém, cin phai hiéu ring sang ché khong bi gidi
han & cac phwong 4n cu thé dwoc mé ta, ma cac phuong 4n nay, tit nhién, c6 thé thay
ddi. Ciing can phai hiéu ring thuét ngir dugc st dung trong ban mé ta nay chi nhim muc
dich md ta cac phuong an cu thé, va khong dugc du dinh dé gidi han sang ché, do pham

vi ctia sang ché chi dugc gidi han bdi phan yéu cau bao hd kém theo.

Trir khi ¢6 quy dinh khéc, tit ca cac thuat ngit k§ thuat va khoa hoc dugc sit dung
trong ban mé ta nay c6 nghia gidng nhu nghia thuong duoc hiéu béi ngudi c6 kién thirc
trung binh trong linh vuc ma séng ché thudc v&. Tt ca ndi dung cua céc patent, don,
cong bd don va cac tai lidu cong bd khac duogc nodi dén trong ban mé ta nay duge dua
vao ddy bang cach vién din. Néu dinh nghia dugc néu trong phin dudi day trai nguoc
hoic khéng nhat quan véi dinh nghia dugc néu trong patent, don, hodc cic cong bd don
khac ma dugc két hop vao ban md ta nay béng cach vién dan, thi dinh nghia dugc néu

trong ban mo ta ndy dwogc wu tién hon dinh nghia dugc dua vao ddy bang cach vién dan.

Khi dugc sit dung trong ban mé ta niy va trong phin yéu ciu bao ho kém theo,
dang s6 it "mot" bao gdm dang s6 nhiéu trir khi c6 nghia rd rang trai ngugc theo ngit
canh. Ciing luu ¥ 1 cac diém yéu cau bao hd dugc soan dé khong bao gém yéu tb tuy
chon bt ky. Nhu vay, khang dinh nay dugc dy dinh dé 1am co sé tién d& cho viéc st
dung thuat ngit riéng biét nhu "duy nhét," "chi c6" va twong tu lién quan dén trich din

cac dau hi€u cua yéu cau bdo hg, hodc st dung gidi han "am".

Khi dugc sit dung trong ban mo ta nay, thuét ngit "bao gom," "chira," va "gom

cd" duoc sir dung theo nghia m&, nhung khdng gidi han.
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Pé mo ta ng’fm gon hon, mat sb biéu thirc dinh lugng dugc néu trong ban md ta
nay khong bi han ché bing thuit ngit "khoang". Cin phai hiéu rang, du thuat ngi
"khoang" dugc st dung 18 rang ho#ic khong, mdi luong dugc néu trong ban mo ta nay
c6 nghia 1a dé chi gia tri d4 cho thuc té, va ciling c6 nghia 13 chi su xp xi véi gia tri da
cho ma s& dugc suy ra mot cach hop ly dua trén su hiéu biét trung binh trong linh vurc
k¥ thuat nay, bao gdm gi4 tri twong dwong va x4p xi do didu kién thuc nghiém va/hoic
diéu kién do cho gid tri d& cho nay. Khi hiéu suét dugc trinh bay dudi dang ty 1€ %, thi
hiéu sult nay duoc ding dé chi khéi lwong ciia chat ma hiéu suét nay duoc néu ra cho
no6 so véi luong d6i da cta chét dé co6 thé thu duoc trong diéu kién hé sb ty luong cu thé.
Nong d6 duoc trinh bay dudi dang ty 16 % 13 dé chi ty 18 khdi lugng, trir khi dugc thé
hién khac.

Trir khi ¢6 quy dinh khac, tit ca thuat ngit k§ thuat va khoa hoc dugc st dung
trong ban mo ta ndy c6 nghia giéng nhu nghia thudng dugc hiéu boi ngudi ¢6 kién thire
trung binh trong linh vuc ma sang ché thudc vé. Mic di phwong phap va nguyén liéu
bat ky gidng hoic tuong ty véi phuong phéap va nguyén liéu dugc mé ta trong ban md
ta nay cling c6 thé duoc sir dung dé thyuc hién hoic thr nghiém sang ché, céac phuong
phap va nguyén liéu duge uu tién duoc mo ta dudi ddy. TAt ca cac cong bd don duoc
néu trong ban md ta nay dugc dua vao day bang cach vién dan dé boc 16 va mo ta phuong
phap va/hoic nguyén lidu lién quan dén cac phuong phép va/hodc nguyén liéu trong cac

cong bd don duoc da trich dén.

Trir khi c6 luu y khac, phuong phap va k¥ thudt theo cdc phuong an thudng dugc
thuc hién theo cic phuong phap thong thudng duge biét 1 trong linh vuc ndy va nhu
dugc mo ta trong cac tai liéu chung va cu thé hon khac nhau ma dugc trich din va dugc
thao ludn trong subt ban mo ta. Xem, vi du, tai liéu Loudon, Organic Chemistry, Fourth
Edition, New York: Oxford University Press, 2002, pp. 360-361, 1084-1085; Smith va
March, March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,

Fifth Edition, Wiley-Interscience, 2001.

Danh phép dugc sir dung trong ban mé ta nay dé dat tén cac hop chat duge minh
hoa trong phan vi du thuc hién sang ché trong ban md ta nay. Danh phép nay thudng thu
dugc bang cach st dung phdn mém AutoNom cé ban trén thi truong (MDL, San
Leandro, Calif.), phién ban 12.0.2.
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D3 biét 15 14 cac ddu hidu cua sang ché, dé rd rang, dugc mo ta trong ngit canh
clia cac phurong 4n riéng ré, ciing c6 thé duwoc két hop trong mdt phwrong an. Nguoc lai,
nhiéu d4u hiéu ctia sang ché, ma dé ngén gon duge mo ta trong ngit canh cia mdt phuong
4n, ciing c6 thé dugc cung cép riéng r& hodc trong tb hop con thich hop bét ky. Tt ca
cac cach két hop clia cac phurong 4n lién quan dén cac nhém hoéa hoc dugce thé hién bang
cac bién duoc bao gdm cu thé boi sang ché va duge boc 10 trong ban md ta nay ciing
gidng nhu khi mdi va timg t4 hop duge boc 16 riéng r& va rd rang, dén mirc cac td hop
nay bao gbém céc hop chét 1a hop chét 6n dinh (tic 13, hop chét c6 thé duge phan lap,
duoc mé ta dic diém, va dugc thir nghiém hoat tinh sinh hoc). Ngoai ra, tit ca cac td
hop con cla cic nhém héa hoc duge liét ké trong cic phwong 4n md ta cac bién nay
cling dugc bao gdm cu thé béi sang ché va duge boc 16 trong ban mé ta nay ciing gibng
nhu mdi va timg t& hop con clia cic nhém hoéa hoc duge boc 16 riéng 1& va rd rang trong
ban mo ta nay.

Céc phuong an dai dién

Theo mdt sb phuong an cia cong thirc (I), R! 1a H, flo, clo, brom, metyl, etyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, hodc tert-butyl. Theo cac phuong an khac,
R! 14 H ho#c flo. Theo cac phuong 4n khac, R! 1a H. Theo cac phuong an khac, R! 13
flo.

Theo mot s6 phuong 4n, R? 1a H, -CF3, hodc 14 metyl, etyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, hoic tert-butyl, mdi nhém khong duoc thé hoic dugc thé bang
flo, clo, brom, hodc -CF3. Theo cac phuong an khac, R? 1a H. Theo cac phuong an khéc,
R? 13 -CF; hoic 13 Cralkyl tty ¥ duoc thé bang halo hoidc -CF3. Theo céc phuong an
khac, R? 13 Cs.alkyl, khong duoc thé hodc dugc thé béng flo hodc -CF3;. Theo cac
phuong 4an khac, R? 1 butyl. Theo c4c phwong an khac, R? 14 propyl duoc thé bang
-CFs.

Theo mdt s6 phwong an, R 14 c4u triic hoa hoc 14p thé dang "R". Theo cac phuong
an khac, R? 13 c4u triic héa hoc 1ap thé dang "S". Theo cac phuong an khéc, hop chét 6
cong thirc (I) 12 hdn hop hoa hoc lap thé tai vi tri R2. Theo cac phuong an khac nita, R?
vé co ban 1a c4u tric hoa hoc 14p thé dang "R" hodic vé& co ban 1a dang "S".

Theo mét sd phwong 4n, A 12 vong heteroaryl 5 canh c6 hai hodc ba nguyén tu

khac loai trong vong. Theo céc phuong 4n khéc, A 1a vong heteroaryl 5 canh ¢6 hai

-0
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nguyén ti khac loai trong vong khong lién ké. Theo cac phwong 4n khac nita, A 13
thiazol, thiadiazol, oxazol, imidazol, hodc triazol. Theo cic phuong an khéc nita, A 1a

thiazol hodc thiadiazol. Theo cac phuong an khac nita, A 1a thiazol.

Theo mét sé phwong 4n, Y khong cé mit. Theo céc phuong an khéc, Y 1a
-CHz-, -CH2CH»z-, -CH(CHj3)-, -(CH2)3-, -C(CH3)2-, -(CH2)s-, -CH((CH2),CH3)-,
-CH(CH(CH3)2)-, -CH(CH,CH3)CHa-, -CH(CH3)CH(CH3)-, -CH(CH3)(CHa),2-, hodc
-CH,CH(CH3)CHz-. Theo cac phuong an khac, Y 1a -CHz-, -CH>CH»-, hoic
-CH(CH3)-. Theo cac phuong an khac nita, Y 1a -CH,CH,-.

Theo mdt sé phuong 4n, R? va R* ciing v6i nito ma ching gén vao tao ra vong
heteroxycloalkyl mot vong, khong duge thé hoic duge thé bing Cialkyl. Theo céac
phuong 4n khéc, R? va R* cling véi nito ma ching gin vao tao ra azetidin, pyrolidin,
piperidin, azepin, piperazin, morpholin, thiomorpholin, ho#c 1,1-dioxo-thiomorpholin,
mdi nhém khong dugc thé hodc dugc thé bang Ci.alkyl. Theo cac phuong an khéc, R3
va R* cling véi nito ma ching gén vao tao ra piperazin, morpholin, hodc pyrolidin, mbi
nhém khéng dugc thé hodc dugc thé bang Cialkyl. Theo cac phuong 4n khac, R? va
R* cling v6i nito ma ching gén vao tao ra piperazin hoic morpholin, mdi nhém khong
dugc thé hoic dugc thé bing Ci.alkyl. Theo cac phwong 4n khac, R3 va R* cung vai
nito ma chiing gén vao tao ra piperazin, khéng dugc thé hodc duoc thé bing Ci.alkyl.
Theo cac phuong 4n khéc nita, R? va R* cling véi nito ma chiing gén vao tao ra piperazin
hodc 4-metyl-piperazin.

Theo cac phuong an khéc, khi Y 13 Ci4alkylen, R? va Y clng véi nito ma R3
dugc gin vao tao ra vong heteroxycloalkyl mot vong, va R* 1a H hogic Ci.salkyl. Theo
c4c phuong 4n khac, Y va R? cling véi nito ma R? dugc gin vao tao ra pyrolidin hoic
piperidin. Theo c4c phuong an khac, R* 1a H hodc metyl.

Theo mot sb phuong 4n, R! 1a H, R? 13 H hoic Cialkyl (hodc 1a H, hodc Cs.
salkyl), A 1a thiazol, Y khong c6 mét hodc 1a etylen (hodc khong c6 mit, hodc 1a etylen),

va R3 va R* cing v6i nito ma chiing gin vao tao ra N-metylpiperazin.

Theo c4c phwong 4n khéc, hgp chét c6 cong thirc (I) dwoc chon tir nhdém bao gdm:
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Vidy CAu tric Tén héa hoc
N
H \>‘N/\\N N-(1-(1H-Indol-3-yl)hexan-2-
1 | ' S 1)-2-(4-metylpiperazin-1
0N o y yipip
yl)thiazol-5-carboxamit
N N-(2-(1H-Indol-3-yl)etyl)-2-(4-
. X yDetyl)-2-(
2 , N s LN metylpiperazin-1-yl)thiazol-5-
HN 0 carboxamit
N
H Y[ YN\ N-(1-(1H-Indol-3-yl)hexan-2-
3 / 5 y1)-2-(piperazin-1-yl)thiazol-5-
HN O
carboxamit
’ N N-(2-(1H-Indol-3-y)etyl)-2-(2-
H \
4 N\[([SK /\ (4-metylpiperazin-1-
! 0 NN i i
HN yl)etyl)thiazol-5-carboxamit
N
H | N N-(1-(1H-Indol-3-yl)hexan-2-
5 I " S>\\\N/\\N 1)-2-(2-(4-metylpi in-1
Y S N y1)-2-(2-(4-metylpiperazin-1-
yl)etyl)thiazol-5-carboxamit
Ho N\>\N/‘\ N-(1-(1H-Indol-3-yl)hexan-2-
6 | " o M 1)-2-(4-metylpiperazin-1
oN 0 y yipip
yl)oxazol-5-carboxamit
b NN/ N-(1-(1H-Indol-3-yl)hexan-2-
/ N -
S __/ . .
7 Y [ 5 y1)-5-(4-metylpiperazin-1-yl)-
1,3,4-thiadiazol-2-carboxamit
H\{(’lfl\{%N/\\ N-(1-(1H-Indol-3-yl)hexan-2-
8 AY | 5 N —/ yl)-5-(4-metylpiperazin-1-yl)-

4H-1,2,4-triazol-3-carboxamit
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N-(1-(1H-Indol-3-yl)hexan-2-
y1)-2-(4-metylpiperazin-1-yl)-

HN o
1H-imidazol-5-carboxamit
N N-(1-(5-flo-1H-indol-3-
B 2-y1)-2-(2-
0 ’ N \H/ES N /jo yl)hexan-2-yl)-2-(2
HN o) s morpholinoetyl)thiazol-5-
carboxamit
N
H m/[ \>\N/“\O N-(1-(1H-Indol-3-yl)hexan-2-
S
11 AN o — yl)-2-morpholinothiazol-5-
carboxamit
N .
H TKES%NQ N-(1-(1H-indol-3-yl)hexan-2-
12 AN S yl)-2-(pyrrolidin-1-yl)thiazol-5-
carboxamit
y ’ N N-(1-(1H-indol-3-yl)hexan-2-
N
NW/ES /| yD-2-2-
13 | N o
HN O — morpholinoetyl)thiazol-5-
carboxamit
N-(1-(5-flo-1H-indol-3-
G ) Dh 1
N — =2-v1)-2-(4-
y / NW/ES 2 yDhexan-2-y1)-2-(4
HN 0 metylpiperazin-1-yl)thiazol-5-
carboxamit
| , N — N-(1-(1H-indol-3-yl)hexan-2-
\
s ] N\H/ES% NL/N\ y1)-N-metyl-2-(4-
HN 0o metylpiperazin-1-yl)thiazol-5-
carboxamit
y I N — N-(1-(6-flo-1H-indol-3-
N
NY[S% N_ N= | yDhexan-2-yl)-2-(4-
16
HN O

metylpiperazin-1-yl)thiazol-5-

carboxamit
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R N-(1-(5,6-diflo-1H-indol-3-
F AYa Dhexan-2-yl)-2-(4
- ’ &N N— | yDhexan-2yD-2-(4-
HN o) metylpiperazin-1-yl)thiazol-5-
carboxamit
N 2-(4-metylpiperazin-1-yl)-N-
i1 > \— . .
8 , S A (6,6,6-triflo-1-(1H-indol-3-
HN © yl)hexan-2-yl)thiazol-5-
CF3 carboxamit
-N
H o \>\Nf\\o N-(1-(1H-indol-3-yl)hexan-2-
19 N | S S yl)-5-morpholino-1,3,4-
thiadiazol-2-carboxamit
4N ,N\ N-(1-(1H-indol-3-yl)hexan-2-
20 I N m/l S N/\\N y1)-5-(2-(4-metylpiperazin-1-
HN O v yDetyl)-1,3,4-thiadiazol-2-
carboxamit
. N-(1-(5-flo-1H-indol-3-
H N” N yDhexan-2-y1)-5-(2-(4-
N
21 , \H/LS NCN __ | metylpiperazin-1-
o]
AN yl)etyl)-1,3,4-thiadiazol-
2-carboxamit
N
y m/[ \>\CN\ N-(1-(1H-indol-3-yl)hexan-2-
S
22 N | 5 y1)-2-(1-metylpiperidin-4-
yl)thiazol-5-carboxamit
-N
HT(NM \>‘NQ N-(1-(1H-indol-3-yl)hexan-2-
S
23 N | S yl)-5-(pyrrolidin-1-yI)-1,3,4-
thiadiazol-2-carboxamit
-N
| |\ N/\\
o / s N N-(1-(1H-indol-3-yl)hexan-2-
HN O y1)-N-metyl-5-(4-
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metylpiperazin-1-yl)-1,3,4-

thiadiazol-2-carboxamit

-N
Hm)i %CN\ N-(1-(1H-indol-3-yl)hexan-2-
S
25 N | S y1)-5-(1-metylpiperidin-4-y1)-
1,3,4-thiadiazol-2-carboxamit
N
/—’\ — (1_ _1 e o I8
§ 7([S\%N \)N N-(1-(1H-indol-3-yl)hexan-2
26 ’ y1)-2-(4-metyl-1,4-diazepan-1-

HN
yl)thiazol-5-carboxamit

va muoi dugc dung cla chung.

Theo cac phwong 4n khac, hop chét c6 cong thirc (I) dwoc chon tir nhém bao

gdm
Vidu CAu trac Tén hoa hoc
N
H m/[ \>\N/\\N\ (S)-N-(1-(1H-Indol-3-yl)hexan-
S
27 < I — 2-y1)-2-(4-metylpiperazin-1-

yDthiazol-5-carboxamit

N
H \>\N/\\ (R)-N-(1-(1H-Indol-3-yl)hexan-
N S \\/N\
28 AN | _\C) 2-yl1)-2-(4-metylpiperazin-1-

yDthiazol-5-carboxamit

va muoi dugc dung ctia ching.

Theo mdt s phuong 4n, hop chit c6 cong thire (I) dugc chon tir nhém bao gdm
cac hop chét ctia Vi du tir 1 dén 11, va mubi duge dung ctia chung. Theo cic phwong 4n
khac, hop chit nay 1a dang mudi hydroclorua. Theo céc phuong 4n khac, hop chét nay
1a hop chat vi du 27 hodc 28, hoic mudi duge dung cua chung. Theo cic phuong an
khac, R? ctia cong thirc (I) c¢6 cdu hinh héa hoc 1ap thé dang (S). Theo céc phuong én
khac, R? ciia cong thirc (I) ¢6 cdu hinh hoéa hoc 14p thé dang (R).

Pinh nghia héa hoc
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Thuét ngit "alkyl" dugc diing dé chi nhém alkyl mach thang hoic mach nhanh c6
tir 1 dén 12 nguyén tir cacbon trong mach. Céc vi du vé céc nhom alkyl bao gdbm metyl
(Me), etyl (Et), n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl,
isopentyl, tert-pentyl, hexyl, isohexyl, va cdc nhém ma ngudi c6 hiéu biét trung binh vé
linh virc ndy va phan mé ta dugc néu trong ban mé ta nay duge coi 13 twong duong véi
nhém bt ky trong sé cac nhém vi du néu trén.

Thuét ngit "heteroaryl" dugc ding dé chi di vong thom mét vong, hai vong ngung
tu, hodc da vong ngung tu (ciu triic vong c6 cac nguyén tir vong duge chon tir nguyén
tlr cacbon va 1én dén bdn nguyén tir khac loai dwgc chon tir nito, 0xYy, va luu huynh) cé
tir 3 dén 12 nguyén tir vong cho mdi dj vong. Cac vi du minh hoa ciia nhém heteroaryl
bao gbm céc chit sau, & dang gbc dugc lién két thich hop:

H
H 0

o N S N ) o. S S O N

s H H

VAL

N, N N NI N\ N. N\ N S
PITIOAGAGASESNOVIDY
N-N. L7 L N SN S NP NN : :
s
N 0 S X
o Cly, CLy Ty, o 1)
J N, N . N S , NT
Co.L OO R, D
N, N . OONTONT va NN

Thuat ngit "halogen" 1a clo, flo, brom, hodc iot. Thuét ngit "halo" 1a clo, flo, brom,
hoéc iot.

Thuét ngit "oxo" 14 oxy ctia gbc cacbonyl. Vi du, xyclopentyl duoc thé bang oxo
1a xyclopentanon.

Nguoi co hiéu biét trung binh v& linh vuc k¥ thuét sé& biét dugc réng cac loai duoc
liét k& hodc dugc minh hoa & trén 14 khong déy da, va cac loai bd sung trong pham vi
clia cac thuat ngit dd dugc dinh nghia nay ciing c6 thé dugc chon.

Thuat ngit "duoc thé" c6 nghia 1a nhém hoic gbe cu thé mang mdt hodic nhiéu
phan tir thé. Thuat ngit "khong dwoc thé" c6 nghia 1a nhém cu thé khéng mang phin ti

thé. Thuat ngir "ty ¥ dugc thé" c6 nghia 13 nhém cu thé khong dugc thé hoic dugc thé
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bang mdt hodc nhidu phan tir thé. Khi thuét ngit "dugc thé" dugc st dung dé mé ta hé
cAu truc, viéc thé nay c6 nghia 13 dién ra tai vi tri bét ky duoc cho phép vé héa tri trén
hé nay.

Cong thirc bt ky duoc mé ta trong ban md ta nay dwoc dy dinh dé bidu dién hop
chét c6 cong thirc ciu tao d6 ciing nhu cac bién thé hoic cac dang nhét dinh. Vi dy, cong
thirc dugc néu trong ban md ta nay dugc dy dinh dé bao gbm dang triét quang, hodc mét
hozc nhiu chit ddng phan dbi anh, chit ddng phan khéng dbi quang, hodc chit ddng
phén hinh hoc, hodc hén hop ciia chiing. Ngoai ra, cong thirc bt ky dugce néu trong ban
md ta nay ciing dugc dy dinh dé chi hydrat, solvat, hodc dang da hinh cia hop chét nay,

hozc hén hop ctia chiing.

Cong thirc bat ky duoc néu trong ban mé ta nay ciing dugce du dinh dé thé hién
dang khéng dugc danh diu ciing nhu dang dugc danh déu dong vi phéng xa cua hop
chit. Hop chét dugc danh diu ddng vi phong xa c6 céc cu tric duge thé hién bang céc
cong thirc duge néu trong ban md ta niy ngoai trir mdt hoic nhidu nguyén ti dwoc thay
thé bang nguyén tir c6 s khbi hoic khdi lwong nguyén tir da chon. Céc vi du vé cac chit
ddng vi c6 thé dugc két hop vao trong hop chit theo sang ché bao gém céc chit ddng vi
cua hydro, cacbon, nito, oxy, phospho, flo, clo, va iot, nhu 2H, *H, 1'C, 13C, 1C, PN,
130, 170, 31p, 32p, 355, 18F, 36C], va '25T, mot cach tuong tmg. Cac hop chét dwoc ddnh
ddu ddng vi phong xa nay 14 hitu dung trong nghién ctru chuyén héa (t6t hon 1 véi 1C),
nghién ctru dong hoc cla phéan tmg (v6i, vi du 2H hodc *H), k§ thut phét hién hodc chup
anh [nhu chup positron cit 16p (positron emission tomography - PET) hodic chup cit 16p
bang birc xa don photon (single-photon emission computed tomography SPECT)] bao
gdm thir nghiém su phan bd dugc chit hogc chét trong mé, hoic trong diéu tri phong xa
cho bénh nhén. Cu thé 13, hop chat duoc danh diu 8F hodc ''C c6 thé duogc dic biét uu
tién cho c4c nghién ciru PET hogic SPECT. Céac nghién ctru PET va SPECT c¢6 thé dugc
thuc hi€én nhu dugc mé ta, vi du, bdi Brooks, D.J., tai liéu "Positron emission
tomography and single-photon emission computed tomography in Central Nervous
System Drug Development," NeuroRx 2005, 2(2), 226-236, va céc tai li€u tham khao
dugc trich din trong d6. Ngoai ra, viéc thé bang cac chit ddng vi ning hon nhu doteri
(trc 13, 2H) ¢6 thé tao ra cac loi ich tri liéu nhat dinh do do 6n dinh chuyén hoéa cao hon,
vi du thoi gian ban thai in vivo ting hodc cic yéu ciu vé lidu giam. Hop chét dugc danh

dau dong vi phong xa clia sdng ché va tién dugc chat clia ching thuong c6 thé duge diéu
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ché béng cach thyc hién quy trinh dugc mo ta trong cac so dd hoic trong cac vi du va
quy trinh diéu ché dugc md ta du6i day bang cach thay thé chét phan img dugc danh
dau ddng vi phong xa c6 sin cho chit phan tmg khéng dwoc danh du ddng vi phong

Xa.

Danh phép "Ci;" véi j > i, khi dugc sit dung trong ban mo ta nay cho cac nhém
phan tt thé, c6 nghia 13 dé chi cac phuong an theo sang ché ma mdi va timg nguyén ti
cacbon trong sb cic nguyén tir cacbon thanh phdn, tir i dén j bao gdm i va j, dugc thuc
hién ddc 14p cho chung. Vi dy, thuét ngit C1.3 doc 14p dé chi phuong 4n c6 mot nguyén
tlr cacbon thanh phan (Ci), phuong an c6 hai nguyén tir cacbon thanh phén (C,), va
phuong 4n c6 ba nguyén tir cacbon thanh phan (C).

Nhom c¢6 hai phan tir thé bit ky duoc dé cép trong ban mé nay c6 nghia 1a bao
gdm nhém c6 nhiéu kha nang gin khac nhau khi dugc phép c6 nhiéu hon mot kha ning
thé. Vi dy, khi néi dén nhém c6 hai phan tir thé -A-B-, trong d6 A # B, trong ban mo ta
nay dé chi nhém c6 hai phan tir thé véi A duoc gén v6i thanh phan dugc thé thi nhét va
B duoc gén véi thanh phan dugc thé thi hai, va né ciing bao gbm nhém c6 hai phén ti
thé v6i A dugc gén v6i thanh phan duoc thé thi hai va B duoc gin véi thanh phin duoc

thé thir nhét.

Sang ché ciing bao gdbm mubi dugc dung ctia hop chét dugc biéu dién bang cong
thuee (1), tot hon 14 cac hop chét dugc md ta & trén va hop chét cu thé duogc 1y 1am vi du

trong ban mo ta nay, va duge pham chira mudi nay, va phuong phap sir dung mudi nay.

"Mudi duge dung" dugc du dinh c6 nghia la mubi cta axit hodc bazo tu do cia
hop chét duoc néu trong ban mé ta 1a khéng ddc, c6 kha ning dung nap vé mit sinh hoc,
hoac theo mot méat khac thich hop v& mit sinh hoc dé dung cho dbi tuong. Xem téng
quat tai liéu S.M. Berge, et al., "Pharmaceutical Salts," J. Pharm. Sci., 1977, 66, 1-19.
Mudi dugc dung dugc uu tién la mudi ¢ tac dung duogc ly va thich hop dé tiép xuc voi
mo cuia dbi twong ma khong gay ra doc tinh, kich tng, hoic di timg khéng dang c6. Hop
chit dugc mo ta trong ban mo ta nay co thé c6 nhoém c6 du tinh axit, nhém c6 da tinh
bazo, ca hai loai nhém chirc nay, hodc nhiéu hon mdt nhém cua mdi loai, va phan tng
phi hop vé6i nhiéu bazo vo co hoic hitu co, va axit v6 co va hitu co, dé tao ra mubi duoc

dung.
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Céc vi du v& mubi dugc dung bao gf“)m sulfat, pyrosulfat, bisulfat, sulfit, bisulfit,
phosphat, monohydro-phosphat, dihydrophosphat, metaphosphat, pyrophosphat, clorua,
bromua, iodua, axetat, propionat, decanoat, caprylat, acrylat, format, isobutyrat, caproat,
heptanoat, propiolat, oxalat, malonat, suxinat, suberat, sebacat, fumarat, maleat, butyn-
1,4-dioat, hexyn-1,6-dioat, benzoat, clobenzoat, metylbenzoat, dinitrobenzoat,
hydroxybenzoat, metoxybenzoat, phtalat, sulfonat, metylsulfonat, propylsulfonat,
besylat, xylensulfonat, naphtalen-1-sulfonat, naphtalen-2-sulfonat, phenylaxetat,
phenylpropionat, phenylbutyrat, xitrat, lactat, y-hydroxybutyrat, glycolat, tartrat, va
mandelat. Danh sich cac mudi duoc dung thich hgp dugc tim théy trong 4n phém
Remington's Pharmaceutical Sciences, 17th Edition, Mack Publishing Company,
Easton, Pa., 1985.

Vi ché phém c6 cong thire (I) chira nito bazo, mubi dugc dung c6 thé dugc diéu
ché bang phuong phap thich hop bét ky c¢6 sin trong linh vurc ndy, vi du, xtr Iy bazo tu
do véi axit v co, nhu axit clohydric, axit bromhydric, axit sulfuric, axit sulfamic, axit
nitric, axit boric, axit phosphoric, va dang tuong tu, hodc véi axit hitu co, nhu axit axetic,
axit phenylaxetic, axit propionic, axit stearic, axit lactic, axit ascorbic, axit maleic, axit
hydroxymaleic, axit isethionic, axit suxinic, axit valeric, axit fumaric, axit malonic, axit
pyruvic, axit oxalic, axit glycolic, axit salixylic, axit oleic, axit palmitic, axit lauric, axit
pyranosidyl, nhu axit glucuronic ho#c axit galacturonic, axit alpha-hydroxy, nhu axit
mandelic, axit xitric, hodc axit tartric, axit amin, nhu axit aspartic hodc axit glutamic,
axit thom, nhu axit benzoic, axit 2-axetoxybenzoic, axit naphtoic, hodc axit xinamic,
axit sulfonic, nhu axit laurylsulfonic, axit p-toluensulfonic, axit metasulfonic, hodc axit
etansulfonic, hodc hdn hop thich hop ciia cac axit nhur cac hdn hop duge néu lam vi du
trong ban mé ta nay, va axit khac bat ky va hdn hop ciia ching dugc coi la trong dwong

hoic phan tr thé thich hgp v&i ngudi c6 hiéu biét trung binh v& k¥ thuat twong ting.

Sang ché ciing d& cap dén tién dugc chit dugc dung cia hop chét c6 cong thirc
(1), va phuong phép diéu tri sit dung tién dugc chét dugc dung nay. Thuat ngit "tién duoc
chat" c6 nghia 12 tién chét cia hop chat dwgc chi dinh ma, sau khi ding cho déi tuong,
thu dugc hop chét in vivo théng qua quy trinh héa hoc hoic vat ly nhu phan ly trong
dung moi hodc phan cit nhd enzym, hodc duéi diéu kién sinh 1y (vi dy, tién dugc chat
dwoc dwa dén do pH sinh 1y dwoc chuyén thanh hop chét c6 cong thirc (I)). "Tién duoc

chét duge dung" 1a tién duoc chét khong doc, c6 kha nang dung nap v& mat sinh hoc, va
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thich hop vé mit sinh hoc dé diing cho déi twong. Céc quy trinh minh hoa cho viéc chon
loc va diéu ché din xuét tién dugc chét thich hop duge mo ta, vi du, trong "Design of

Drodrugs", ed. H. Bundgaard, Elsevier, 1985.

Sang ché ciing d& cap dén san phdm chuyén hoa c6 hoat tinh dugc Iy ctia hop
chét c¢6 cong thirc (I), va st dung san phdm chuyén ho4 niy trong phuong phap theo
sang ché. "San phdm chuyén hoa c6 hoat tinh dugc 1y" c6 nghia 13 san phim c6 hoat tinh
dugc Iy ctia qua trinh trao ddi chit trong co thé cta ché phdm c6 cong thire (I) hodc mubi
cta né. Tién dugc chat va san phdm chuyén hoa c6 hoat tinh ciia hop chét c6 thé duoc
x4c dinh bang cach sir dung k¥ thuét thong thudng da biét hodc sén c6 trong linh vurc
nay. Xem, vi du, Bertolini et al., J. Med. Chem. 1997, 40, 2011-2016; Shan et al., J.
Pharm. Sci. 1997, 86 (7), 765-767; Bagshawe, Drug Dev. Res. 1995, 34, 220-230;
Bodor, Adv. Drug Res. 1984, 13, 255-331; Bundgaard, Design of Prodrugs (Elsevier
Press, 1985); va Larsen, Design and Application of Prodrugs, Drug Design and
Development (Krogsgaard-Larsen et al., eds., Harwood Academic Publishers, 1991).

Duoc phim

Nham muc dich diéu tri, dugc phém chtra hgp chét dugc md ta trong ban mo ta
nay co thé con chira mot hodc nhidu ta dugc dugc dung. T4 duge dugc dung 1a chét
khong ddc va thich hop v& mit sinh hoc dé ding cho dbi tugng. Céc t4 dugce nay hd trg
viéc diing hop chit duoc mé ta trong ban mo ta ndy va phu hgp v6i thanh phén hoat tinh.
Céc vi du vé ta dugc duge dung bao gém chét 1am &n dinh, chit lam tron, chét hoat dong
vé mit, chét pha loéng, chéit chéng oxy hoa, chét két dinh, chét tao mau, chit don, chét
nhii héa, hodc chit didu vi. Theo phuong 4n wu tién, dugc pham theo sang ché 1a ché
pham v tring. Dugc phim c6 thé duoc bao ché bang cach st dung k¥ thuat tron da biét

hodc sin c6 véi ngudi ¢6 hiéu biét trung binh vé linh vuc k§ thuét.

Ché phim v6 trung ciing c6 thé dugc bao gbm trong sang ché, bao gdbm ché pham

theo quy dinh ciia quéc gia va dia phurong 4p dung cho céc ché pham nay.

Duoc phdm va hop chit dugc md ta trong ban md ta ndy c6 thé duoc bao ché
thanh dung dich, nhii trong, hdn dich, hoic thé phan tin trong dung méi hogic chét mang
dugc 1y thich hgp, hodc 14 vién tron, vién nén, vién ngdm, thudc dan, g6i nho, vién bao
duong, hat, bot, bot dé hoan nguyén, hodc vién nang cung voéi chét mang rin theo cac

phuong phap thong thuong da biét trong linh vuc bao ché cac dang liéu khac nhau. Dugc
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pham theo sang ché c¢6 thé dwoc ding véi con duong dua vao co thé thich hop, nhu qua
dudng miéng, ngoai dudng tidu hoa, truc trang, qua miii, khu tri, hodc trong mét, hoic
bang cach hit. TSt hon 13 ché phdm duoc bao ché dé dung trong tinh mach hoic qua

dudng miéng.

Pé ding qua dwdng miéng, hop chit theo sang ché c6 thé dugc cung cip & dang
ran, nhu vién nén hodc vién nang, hodc dang dung dich, nhii tuong, hodc hdn dich. pé
bao ché ché phim ding qua dudng miéng, hop chét theo sang ché c6 thé dugc bao ché
dé thu duoc liéu lugng, vi dy, tir khoang 0,01 dén khoang 50mg/kg mdi ngay, hoic tir
khoang 0,05 dén khoang 20mg/kg mdi ngay, hoic tir khoang 0,1 dén khoang 10mg/kg
mdi ngay. Lidu bd sung bao gdm tir khoang 0,1mg dén 1g mdi ngay, tir khoang 1mg dén
khoang 10mg mdi ngay, tir khoang 10mg dén khoang 50mg mdi ngay, tir khoang 50mg
dén khoang 250mg mdi ngay, hoic tir khoang 250mg dén 1g mdi ngay. Vién nén ding
qua duong miéng c6 thé bao gdm (cac) thanh phan hoat tinh dwoc tron véi ta duge dugce
dung thich hop nhu chét pha lodng, chit 1am ra, chét gin két, chit 1am tron, chét tao
ngot, chit tao huong, chit tao mau va chit bio quan. Chat don tro thich hop bao gdbm
natri va canxi cacbonat, natri va canxi phosphat, lactoza, tinh bot, duong, glucoza, metyl
xenluloza, magie stearat, manitol, sorbitol, va dang twong tu. T4 dugc dung qua dudng
miéng dang 16ng duogc 14y 1am vi du bao gdm etanol, glyxerol, nuéc, va dang twong tu.
Tinh bdt, polyvinyl-pyrolidon (PVP), natri tinh bt glycolat, xenluloza vi tinh thé, va
axit alginic 1 chét 1am 13 vi du. Chét gén két c6 thé bao gdm tinh bot va gelatin. Chét
lam tron, néu c6 thé, c6 thé 1a magie stearat, axit stearic, hodc bot talc. Néu mudn, vién
nén c6 thé duoc boc bing nguyén lidu nhu glyxeryl monostearat hoic glyxeryl distearat
dé 1am tr8 sy hép thu trong 6ng da day rudt, hodc cé thé duoc boc béng 16p boc tan trong

rudt.

Vién nang dé ding qua dudng miéng bao gdm vién nang gelatin cirng va mém.
Dé bao ché vién nang gelatin cting, thanh phin hoat tinh c6 thé duoc tron voi chét pha
lodng dang ran, ban ran, hodc 1dng. Vién nang gelatin mém c6 thé dugc bao ché bang
cach tron thanh phéan hoat tinh v6i nudce, ddu nhu dau lac hodc dau oliu, parafin 1éng,
hén hop clia mono- va di-glyxerit ciia axit béo mach ngén, polyetylen glycol 400, hogic

propylen glycol.
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Ché phim dang 16ng dé ding qua dudng miéng c6 thé & dang hdn dich, dung
dich, nhii tuong, hodc si rd, hodc c6 thé dugc 1am dong kho hodc & dang san phém kho
dé hoan nguyén véi nude hodc ta dugc 16ng thich hop khac trude khi st dung. Ché phim
dang 16ng c6 thé tiy y chira: ta dugc dwoc dung nhu chit tao huyén phu (vi du, sorbitol,
metyl xenluloza, natri alginat, gelatin, hydroxyetylxenluloza, carboxymetylxenluloza,
gel alumin stearat va dang tuong tu; t4 dugc 1ong khéng chira nudc, vi du, dau (vi du,
diu hanh nhan hoic diu dira dugc cit phan doan), propylen glycol, rugu etylic, hoic
nuéc; chit bao quan (vi du, metyl hoic propyl p-hydroxybenzoat hodc axit sorbic); chét

lam uét nhu lexithin; va, néu mudn, chat tao huong hodc chat tao mau.

Ché phim theo sang ché c6 thé dugc bao ché dé dung qua truc trang dudi dang
thubc dan. Pé diing ngoai duong tiéu héa, bao gdm trong tinh mach, trong co, trong
mang bung, trong mili, hodc dudi da, cac chét theo sang ché co6 thé dugc cung cép trong
dung dich chira nuéc hodc hdn dich vo tring, duoc dém dén o pH thich hop va déng
truong hodc trong dau cé thé sir dung ngoai dudng tidu héa. Ta duoc 10ng chira nude
thich hop bao gdm dung dich Ringer va natri clorua ding truong. Cac dang nay c6 thé
duoc duara & dang liéu don vi nhu am-pun hodc dung cu ti€ém dung mat lan, & dang da
lidu nhu lo nhé ma tir d6 liéu thich hop cé thé dugc 14y ra, hodc & dang rin hodic ¢o trude
c6 thé dugc str dung dé tao ra ché phim tiém duogc. Dich truyén minh hoa chira chét theo
sang ché nam trong khoang tir khoang 1 dén 1000 pg/kg/phut dugc tron véi chit mang

duogc dung trong khoang thoi gian tir vai phit dén vai ngay.

Pé dung qua miii, hit, hoic qua dudng miéng, dugc phdm theo sang ché co thé

dugc dung bang cach st dung, vi dy, ché phdm xit ciing chira chit mang thich hop.

Déi voi ché pham khu tri, hop chét theo sang ché t6t hon 12 dugc bao ché thanh
kem hodc thubc m& hoic ta dwoc 16ng twong tu thich hop dé dung khu tra. Dé ding khu
tru, hop chét theo sang ché c6 thé dugc trén véi chit mang duge dung sao cho ndng do
duogc chit bang tir khoang 0,1% dén khoang 10% ta duoc 16ng. Cac cach khac dé ding
chit theo sang ché c6 thé sir dung ché pham 4p 1én da dé c6 tic dung phan p_héi qua da.

Khi dugce st dung trong ban md ta nay, thuat ngir "diéu tri" hodc "viéc diéu tri"
bao gbm ca diéu tri "ngin ngira" va "chita tri". Diéu tri "ngin ngira" c6 nghia 1 biéu thi
vié€c tri hodn sy phéat trién cua bénh, triéu chiing cta bénh, hodc tinh trang y té, wc ché

triéu chirng c6 thé xuit hién, hoic giam nguy co phét trién hodc tai phét bénh hodc triéu
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ching. Didu trj "chira tri" bao gdm lam giam tinh nghiém trong hoic trc ché su x4u di
cuia bénh, tri€u chitng, hodc tinh trang bénh hién c6. Vi thé, diéu trj bao gém viéc cai
thién hodc ngin ngira sy xdu di ciia triéu chiing bénh hién c6, ngin ngira tridu chimg bb
sung khong dién ra, cai thién hodc ngin ngira nguyén nhan mang tinh hé théng gbc ré
cua céc tri€u chiing, rc ché rbi loan hodc bénh, vi dy, tri hodn sy phat trién cia rdi loan
hodc bénh, 1am dju rdi loan hodc bénh, 1am thodi lui rdi loan hodc bénh, 1am diu diéu

kién gay ra bai bénh hodc r6i loan, hodc ngirng céc tri¢u chirg ctia bénh hodc roi loan.
Thuat ngit "d6i tugng" d€ chi bénh nhén la dong vat c6 v can di€u tri, nhu nguoi.

Céc bénh thoai hoa thin kinh dwoc 1iy 1am vi du duge dic trung boi su két tu
protein bao gém bénh Alzheimer, bénh Parkinson, sa sut tri tu€ tran-thai duong, sa stt
tri tué vé6i thé Lewy (sa sut tri tué thé Lewy), bénh Parkinson kém theo sa sit tri tué,
bénh teo da hé thng, xo ciing cot bén teo co, va bénh Huntington, ciing nhu ung thu va

bénh vi€ém.

Theo mdt khia canh, hop chit va dwoc phdm theo sang ché huéng dich dic hiéu
cac khoi két tu a-synuclein, B-amyloit, va/hodc protein tau. Vi thé, cac hop chéit va duge
phém nay cé thé dugc st dung dé ngan ngua, déy 10i, 1am chim, hodc tc ché su két tu
cia a-synuclein, f-amyloit, va/hodc protein tau, va dugc st dung trong phuong phép
theo sang ché dé didu tri bénh thoai hoa than kinh dugc lién quan dén hoac gdy ra bdi
su két tu, vi du, nhu su két tu cua a-synuclein, B-amyloit, va/hodc protein tau. Tét hon
13, phuong phép theo sang ché huéng t6i cac bénh thoai hoa than kinh lién quan dén su
két tu cta a-synuclein, -amyloit, vd/hoic protein tau. Theo phuong &n wu tién, phuong
phéap diéu tri theo séng ché hudng tdi bénh Parkinson, bénh Alzheimer, sa sut tri tué thé
Lewy, hodc bénh teo da hé théng. Theo cac phuong 4n khéc, phuong phap theo séng
ché huéng t&i bénh ung thu hodic u héc td. Hop chét, ché pham, va phuong phap theo
sang ché duoc sir dung dé giam nhe tic déng c6 hai ma xuét phat tir sy két tu protein,

nhu chét té bao than kinh.

Theo mdt sé khia canh, hop chét, ché phim, va phuong phép theo sang ché duge
sit dung dé huéng t6i su két tu a-synuclein (SYN). Theo céc khia canh khac, hop chét,
ché phim, va phurong phép theo sang ché duge st dung dé hudng t6i su két tu AB.

Trong phuong phép trc ché theo sang ché, "lugng hitu hiéu" c6 nghia 13 lugng

hitu hiéu du d€ lam giam, lam chém sy tién tri€n, hodc day lui su két tu protein hodc
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peptit. Viéc do lugng két tu c6 thé dugc thuc hién bing phuong phap phén tich thong
thuong nhu cac phuong phép dugc md ta dudi ddy. Viéc cai bién nay hiru dung trong
nhiéu loai thir nghiém, bao gdm thir nghiém in vitro. Trong phuong phap nay, té bao tbt

hon 12 té bao than kinh.

Trong phuong phap diéu tri theo sang ché, "lugng hitu hiéu" c6 nghia 13 lugng
hodc lidu luong du dé thuong dem lai tic dung diéu tri bénh mong mudn & dbi tugng
can diéu tri. Lugng hoic liéu luong hitu hiéu cua hop chit theo sang ché c6 thé dugc
xac dinh bing phwong phéap thong thuong, nhu mé hinh héa, ting lidu, hodc thir nghiém
lam sang, c6 xem xét dén cac yéu td thong thuong, vi du, cach thiic hodc duong dung
hoic phan phéi thude, duge dong hoc ctia chit, tinh nghiém trong va qua trinh 14y nhiém,
tinh trang strc khoe ciia ddi tuong, tinh trang bénh, va cin ning, va danh gia cua béc si
diéu tri. Lidu vi du ndm trong khoang tir khoang 1 ug dén 2mg hoat chét trong mdi
kilogam cdn ning cia ddi twong trong mdi ngay, tot hon 13 khoang 0,05 dén
100mg/kg/ngay, hoic khoang 1 dén 35mg/kg/ngay, hoic khoang 0,1 dén 10mg/kg/ngay.
Theo phuong an khac lidu vi du ndm trong khoang tir khoang 1mg dén khoéang 1 g mdi
ngay, hodc khoang 1-500, 1-250, 1-100, 1-50, 50-500, hodc 250-500mg mdi ngay. Téng
lidu lwong c6 thé duoc cung cip trong liéu don hodc liéu dugc chia (vi du, BID, TID,

QID).

Khi bénh ctia bénh nhan duge cai thién, liéu luong c6 thé duge didu chinh dé c6
tadc dung ngan ngira hodc duy tri diéu tri. Vi du, lidu luong hoac tan suét dung, hoac ca
hai, c6 thé dugc giam theo ham cua tridu chimg, dén muc ma tac dung diéu tri bénh hoic
phong bénh mong mudn dugc duy tri. T4t nhién, néu triéu chirng dugc gidm nhe dén
mirc d6 thich hop, viée didu tri c6 thé ngimg. T4t nhién, bénh nhan c6 thé cin didu tri
lién tuc trong thoi gian dai khi c6 sy tai phat bat ky ca triéu chimg. Bénh nhan ciing c6
thé can didu tri 1au dai trong thoi gian dai.

Hbn hop duoc chit

Hop chit theo sing ché duwgc md ta trong ban mé ta nay c6 thé duoc sir dung
trong dugc phdm hoic phuong phap két hop véi mot hodc nhidu thanh phin hoat tinh
b sung trong diéu trj rdi loan thoai hoa than kinh. Céc thanh phan hoat tinh b sung
khac trong linh vuc diéu tri ung thu bao gdm cac chit hodc cac chit tri liéu ung thu khac

ma giam nhe tac dung bét lgi ctia chét trj liéu héa hoc ung thu. Cac hdn hop nhu vay cé
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thé duoc st dung dé tang hi€u qua, cai thién tri€u ching bénh khac, giam mot hodc nhiéu
tdc dung phu, hodc gidm lidu yéu ciu cia hop chét theo sang ché. Céc thanh phén hoat
tinh bd sung ¢6 thé dugc ding trong dugc pham riéng r& tir hop chat theo sang ché hodc
¢6 thé duogc bao gdm véi hop chit theo sang ché trong duoc phdm don. Thanh phan hoat
tinh bd sung c6 thé duoc ding ddng thoi véi, truée, hodc sau khi ding hop chit theo

sang che.

Céc chét két hgp bao gdbm thanh phan hoat tinh b sung 1a cac chit d4 biét hoac
dugc phat hién 1a c6 tac dung diéu tri ri loan thoai hoa than kinh, bao gém cac chét 06
hoat tinh dbi v6i dich khac lién quan dén bénh, nhu cac hop chit ma khong gi6i han 6,
a) hop chét giai quyét duoc su gép cudn sai ciia protein (nhu duge chat 1am giam viéc
tao ra cac protein ndy, lam ting sy thanh thai ciia chung hodc bién ddi su két tu va/hoic
lan truyén ctia chiing); b) hop chét didu tri triéu ching cia cac rdi loan nay (vi duy, lidu
phap thay thé dopamin); va ¢) dugc chét hoat dong nhu chét bao vé than kinh bang co
ché bd sung (vi dy, cac dugc chét hudng tdi su tu ti€u, cac duge chét 1a chét chéng OXy

héa, va cac dugc chit hoat dong theo co ché khac nhu chit di khéang A2 A adenosin).

Vi duy, ché phim va hop phin theo séng ché, ciing nhu phuong phap diéu tri, c6
thé con bao gém cac duge chat hodc chit c6 tac dung duogc ly khéc, vi dy, cac hoat chét
khac hitu dung dé diéu tri hodc giam nhe bénh thoai hoa than kinh dugc lién quan dén
hodc gdy ra boi su kéttu protein, vi dy, su kéttu protein synuclein, beta amyloit va/hodc
tau, vi du, bénh Parkinson, bénh Alzheimer (AD), sa st tri tué thé Lewy (LBD) va bénh
teo da hé théng (MSA), hoac tri€u ching li€n quan hodc tinh trang bénh. Vi du, dugc
phim theo sang ché c6 thé con chira mot hodc nhiéu hoat chit, va phuong phép diéu trj
ngoai ra con bao gém viée cho dung mét hozc nhiéu hoat chat nay vdi lugng hitu hi¢u.
Theo cac phuong 4n nhit dinh, hoat chit bd sung c6 thé 13 thubc khang sinh (vi dy,
khang vi khudn hodc peptit hodc protein kim ham vi khuén), vi dy, cac chit nay c6 tac
dung khang vi khudn gram duong hodc gram am, thé dich, xytokin, chit diéu hoa mién
dich, chat chdng viém, chit hoat hoa bd trg, nhu peptit hodc protein bao gdm mién gidng
colagen hoic mién gibng fibrinogen (vi du, ficolin), mién lién két hydrat cacbon, va cac
mién tuong tr va hdn hop cila chiing. Hoat chit bd sung bao gdm céc chét hiru dung
trong cac ché phdm nay va phuong phap bao gdbm dugc chét trj liéu dopamin, chét e
ché catechol-O-metyl transferaza (COMT), chét rc ché monamin oxidaza, chét ting

cuong nhan thire (nhu chét e ché axetylcholinesteraza hoic memantin), chat d6i khang
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thu thé adenosin 2A, chét trc ché beta-secretaza, hodc chit trc ché gama-secretaza. Theo
cac phuong 4n cy thé, it nhat mot hop chét theo sang ché c6 thé dugc két hop trong duge
phém hozic phwong phéap diéu tri véi mot hodc nhiéu dugc chit duge chon tir nhém bao
gbm: tacrin (Cognex), donepezil (Aricept), rivastigmin (Exelon) galantamin (Reminyl),
physostigmin, neostigmin, Icopezil (CP-118954, 5,7-dihydro-3-[2-[1-(phenylmetyl)-4-
piperidinyl]etyl]-6H-pyrolo-[4,5-f- ]-1,2-benzisoxazol-6-on maleat), ER-127528 (4-
[(5,6-dimetoxy-2-flo-1-indanon)-2-ylJmetyl-1-(3-flobenzyl)piperidin hydroclorua),
zanapezil (TAK-147; 3-[l-(phenylmetyl) piperidin-4-yl]-1-(2,3,4,5-tetrahydro-1H-1-
benzazepin-  8-yl)-1-propan fumarat), Metrifonat (T-588; (-)-R-.alpha.-[[2-
(dimetylamino)etoxy]metyl] benzo[b]thiophen-5-metanol hydroclorua), FK-960 (N-(4-
axetyl-l-piperazinyl)-p-flobenzamit-hydrat), TCH-346 (N-metyl-N-2-
pyropinyldibenz[b,f]loxepin-10-metanamin), axit SDZ-220-581 ((S)-alpha-amino-5-
(phosphonometyl)-[LI'-biphenyl]-3-propionic), ~memantin (Namenda/Exiba) va
1,3,3,5,5-pentametylxyclohexan-l-amin ~ (Neramexan), tarenflurbil  (Flurizan),
tramiprosat (Alzhemed), clioquinol, PBT-2 (din xuét 8-hydroxyquinilon), 1-(2-(2-
Naphthyl)etyl)-4-(3-triflometylphenyl)-1, ~ 2,3,6-tetrahydropyridin, Huperzine A,
posatirelin, leuprolit hozc cac din xuét cta ching, isproniclin, axit (3-aminopropyl)(n-
butyl)phosphinic (SGS-742), N-metyl-5-(3-(5-isopropoxypyridinyl))-4-penten-2-amin
(isproniclin), 1-decanamini, N-(2-hydroxy-3-sulfopropyl)-N-metyl-N-octyl-, mudi n6i
(zt-1), salixylat, aspirin, amoxiprin, benorilat, cholin magie salixylat, diflunisal,
faislamin, metyl salixylat, magie salixylat, salixyl salixylat, diclofenac, axeclofenac,
axemetacin, bromfenac, etodolac, indometacin, nabumeton, sulindac, tolmetin,
ibuprofen, carprofen, fenbufen, fenoprofen, flurbiprofen, ketoprofen, ketorolac,
loxoprofen, naproxen, axit tiaprofenic, suprofen, axit mefenamic, axit meclofenamic,
phenylbutazon, azapropazon, metamizol, oxyphenbutazon, sulfinprazon, piroxicam,
lornoxicam, meloxicam, tenoxicam, celecoxib, etoricoxib, lumiracoxib, parecoxib,
rofecoxib, valdecoxib, nimesulit, axit arylalkanoic, axit 2-arylpropionic (profen), axit
N-arylanthranilic (axit fenamic), cac din xudt pyrazolidin, oxicam, chét rc ché COX-2,
sulphonanilit, axit béo quan trong, va Minozac (2-(4-(4-metyl-6-phenylpyridazin-3-yl)
piperazin-1-yl)pyrimidin dihydroclorua hydrat), hoéc hdn hop ciia ching.

Céc chét két hop tiém nang dé tri liéu ung thu c6 thé bao gdm, vi du, chét i ché

protein va lipit kinaza (vi du, PI3K, B-raf, BCR/ABL), chét tdng cuong diéu tri phong
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Xa, chit két dinh vi 6ng (vi dy, taxol, vinblastin), chit (¢ ché qué trinh trao dbi chat té
bao, chit xen cai ADN, chét trc ché topoisomeraza (vi dy, doxorubixin), va chét alkyl

héa ADN.
Tht nghi€ém

Hop chét duoc md ta trong ban mé t nay co thé dugc sit dung trong céc (ng
dung nghién ctru, bao gdm trong cic hé thdng thir nghiém in vitro, in vivo, hoic ex vivo.
Céc hé thdng thir nghiém nay c6 thé bao gdbm, nhung khong gidi han &, mau té bao, miu
md, thanh phan té bao hoic cac hdn hop cuia thanh phan té bao, co quan toan phan hoic
mdt phén, hoic sinh vat. Cac g dung nghién ctru bao gdbm, nhung khong gi6i han &,
diing 1am chét phan (mg ctia thir nghiém, 1am sang t c4c con dudng sinh héa, hosic ddnh
gia tac dung cua cac chét khac trén hé théng thir nghiém khi c6 mit hoic khéng c6 mit

mot hodc nhiéu hop chit dugc md ta trong badn mo ta nay.

Hop chét dugc mo ta trong ban md ta nay ciing c6 thé dugc sir dung trong thix
nghiém sinh hoc. Theo mot sé phuong an, hop chit duge mo ta trong ban mo ta ndy c6
thé dugc 0 véi miu md hodc mau té bao tir dbi tugng dé danh gia dap tng tiém ning
cta dbi twong véi viée dung hop chét, hoic xac dinh hop chét nao duge mo ta trong ban
md ta nay tao ra tic dung téi wvu & ddi twong hoic nhém dbi twong cu thé. Mot thi
nghiém nay c6 thé bao gdm cac budc: (a) thu duge miu té€ bao hodc miu md tir dbi
tugng trong do didu bién mot hodc nhiéu chit danh déu sinh hoc c6 thé dugc thir nghiém;
(b) dung mot hodc nhidu hop chit dugc mé ta trong ban mo ta nay cho mau té bao hodc
mau mé; va (c) xac dinh luong diéu bién mdt hodic nhidu chit danh diu sinh hoc sau khi
dung hop chit, so v6i tinh trang ctia chit danh du sinh hoc trude khi ding hop chit.
Tuy y, sau budce (c), thir nghi€ém nay co thé bao gdbm budc bd sung (d) 12 budc chon lya
hop chit dé sir dung trong diéu tri bénh hogc tinh trang y té lién quan dén sy két tu
protein dya trén lugng diéu bién dugc xac dinh trong budc ().

Quy trinh tdng hgp héa hoc

Céc chét hoa hoc duge 14y 1am vi du hitu dung trong phuong phap theo séng ché
s& dugc mo ta bang cach tham khao cac so dd téng hop minh hoa cho viéc diéu ché
chung ciia chiing dudi day va céc vi du cu thé sau d6. Nguoi cé hiéu biét trung binh vé
linh vyc k¥ thuit sé biét duogc rﬁmg, dé thu dugc cac hop chét khac nhau trong ban mo

ta ndy, nguyén liéu khoi diu c6 thé duoc lwa chon thich hop sao cho phén tir thé sau
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ciing mong mudn s& dugc mang trong sudt so dd phan tng c6 hoic khéng dugc bao vé
khi thich hop dé thu dugc san phdm mong mudn. Theo cach khéc, c6 thé 14 can thiét
hodc mong muébn néu st dung, thay thé cho phan ti thé sau cing mong mudn, nhém
thich hop c6 thé dugc mang trong sudt phan tng so dd va dugc thay thé khi thich hop
bang phan tir thé mong mubn. Hon nita, ngudi ¢6 hiéu biét trung binh vé linh vuc k¥
thuat s& biét dugc réng su bién d6i dugc thé hién trong cac so dd duéi day cé thé dugc
thyre hién theo thtr ty bat ky mién 13 phi hop véi chirc ning ctia nhém chire cu thé. Mbi
phéan tmg duoc thé hién trong so dd tdng quét t6t hon duge thuc hién & nhiét do tir
khoang 0°C dén nhiét d6 hoi luu cua dung moéi hitu co dugce st dung. Trir khi c6 quy
dinh khéc, cac gdc thay dbi nhu dugc xac dinh & trén khi n6i dén cong thirc (I). Hop
chét dugc danh diu déng vi phéng xa nhu dugc md ta trong ban mo ta nay dugc diéu
ché theo phuong phap mod ta duéi day, bing cach st dung nguyén liéu khoi diu dugc
danh d4u thich hop. Cac nguyén lidu nay thudng sén c6 tir cac nha cung cép thuong mai

chét phan tng hoa hoc duge danh ddu phong xa.

So dd A
R3
|
X__A__.N
R1 \n/ Y R4 R1 R3
? Y NH, O A2 > Y\/ N A‘Y’N‘R“
T T - T T
HN R HN R® O

A1 ' 0)

Hop chét ¢6 cong thirc (I) dugc diéu ché nhu duoc thé hién trong So dd A. Céc
din xuit amino-etyl indol A1 c6 ban trén thi truong hogic dugc diéu ché theo so d6 B.
Hop chit A1 duoc nbi voi hop chét axyl dugc hoat hoa A2, trong d6 X 13, vi dy, -OH

hoic -Cl, dué6i diéu kién tao ra amit tiéu chuén dé tao ra hop chit c6 cong thire (I).

So dd B
1) R2COCI ;
R! . R
== 2} Amin X=
\ héaknd  \_ NH,
I B { R2
HN HN
B1 Al

Nhu dugc thé hién trong So dd B, indol dugc thé A1 duge diéu ché tir metyl-indol

B1 bang cach axyl hoa sau d6 12 amin héa khi.
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So dd C
A ——= A-Hal
C1
HNR3R*
A-CO,R — » ROyC-A-Hal —————= RO,C-A-NR®R* — HO,C-A-NR3R*
C2 C3 c4

Hop chét di vong C4 dugc didu ché theo so dd C. Cac hop chit A, C1, A-CO.R
(trong d6 R 14 H hodc Ci.alkyl), va C2 c¢6 ban trén thi trudng. Theo mdt sd phwong an,
di vong A dugc halogen hoa dé taora hop chét halo C1, va sau d6 dugc axyl héa dé tao
ra hop chit duoc thém mdt nhém chire nita C2. Theo cac phuong an khac, hop chit A-
CO,R dugc halogen hoa dé tao ra hop chat C2. Néi véi amin HNR3R* duéi diéu kién
nbi amit tiéu chudn tao ra hop chit C3. Thily phén este C3 tao ra axit amin C4, c6 thé

duge st dung trong phan tmg ndi nhu dugc thé hién trong So dd A.
So dd D

1) Hoat hoa R
(CH,0), on 2)Aminhéa !
D1 D2 HNR3R* D3
R3 ’:33
|
ROZC\A/\/N~R¢ P HOZC\A/\/N‘R‘s
D4 D5

CICO,R
—_——

Nhu duogc thé hién trong so dd D, hop chét di vong metyl D1 dugc ddng ding
bang, vi du, paraformaldehyt, dé tao ra hydroxyetyl hop chét D2. Hoat héa nhom
hydroxyl bang, vi du, halogen hoic tosylat, va thay thé bing HNR?R*, thu durgc hop chét

amino D3. Axyl hoa vong di vong thu dugc este D4, va thuy phéan tao ra axit amin D5.
Vi du thye hién sang ché

Céc vi du sau ddy dugc néu nham muc dich minh hoa chitr khong nham muc dich
gidi han sang ché. Ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuat s& biét dugc ring
cac phan ing va cac so do sau day c6 thé dugc cai bien bang cach chon nguyén li¢u khéi

d4u va chit phan tmg thich hop dé thu dugc hop chét c6 cong thirc (I) khéc.
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Vi du 1: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-yl)thiazol-5-

carboxamit
H N\>\ 7\
N —
, NT]/[S N
HN 0
Budce 1.
H o AICly o
O/\/g * CI/U\/\/
1A 1B 1C

Dung dich ctia hop chét 1A (6 g, 45,8mmol) trong 1,2-dicloetan kho (80mL) dugc
bd sung AICI; (18,3 g, 137,4mmol) & 0°C. Hon hgp dugc lam 4m dén 25°C va dugc
khudy trong 30 phut. Hon hop dugc lam lanh xubng 0°C, va hop chét 1B (6,2g,
51,3mmol) dugc bd sung nhé giot. Hon hop duoc khudy & 25°C trong 48 gis. Hon hop
phan mg dugc rot tr tir vao trong nude dé va duge chiét bing diclometan (DCM, ba lan
(3x)). Lép hiru co duge rira bang nudc mudi (3x), duogce lam kho bang Na,SO4 va dugc
c6. Phin cin duoc tinh ché bang cot (ete ddu m6é/EtOAc 20:1) dé thu dugce hop chat 1C
(4,8 g, 49%) 12 chit rin mau vang. '"H NMR (400 MHz, CDCls) § 8,16 (br s, 1H), 7,39
(d, J= 8,0 Hz, 1H), 7,37 (d, J = 8,0 Hz, 1H), 7,23 (t, J= 7,2 Hz, 1H), 7,15 (t, J= 7,2
Hz, 1H), 7,15 (s, 1H), 3,83 (s, 2H), 2,50 (t, J = 8,8 Hz, 2H), 1,54-1,63 (m, 2H), 1,24-
1,29 (m, 2H), 0,86 (t, J= 7,6 Hz, 3H).

Budc 2.

0 NH
| ACONH,, NaBH3CN
MeOH |
HN NH;

1C 1D

Hbn hop cta hop chit 1C (4,8 g, 22,3mmol) trong MeOH (150mL) dugc bd sung
AcONH;4 (3,35 g, 44,6mmol) va NaBH3CN (2,8 g, 44,6mmol). Hén hop duogc hdi luu
trong 24 gi. Hon hop dugce ¢, va phén cin dugc hoa tan trong DCM (150mL), dugc
rira béng nude mubi (3x), duogc 1am kho br?mg NazS0q4, va dugc c6 dé thu dugc hop chét

tho 1D (2,4 g, 50%) 13 chit rin mau vang. 'H NMR (400 MHz, CDCl3) & 8,09 (s, 1H),
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7,54 (d, J = 8,0 Hz, 1H), 7,29 (d, J = 8,0 Hz, 1H), 7,03-7,18 (m, 2H), 6,98 (s, 1H), 3,01-
3,03 (m, 1H), 2,89 (dd, J = 14,0, 4,0 Hz, 1H), 2,52 (dd, J= 14,0, 8,8 Hz, 1H), 1,18-1,50
(m, 8H), 0,85 (t, J= 7,2 Hz, 3H).

Budc 3.
N\ o~/
(0] (\N/ (\N //S>\\<
S A H 0]
L.
N 4 1F 16

Hén hop cia hop chit 1E (2,2 g, 10,0mmol), N-metylpiperazin (1,1 g,
11,0mmol), va K2COs (3,4 g, 24,9mmol) trong axetonitril (70mL) dugc khudy & 80°C
trong 24 gid. Hon hop duoc c6 va duge pha loang bang HO va dugc chiét bang EtOAc
(3x). Cac 16p hitu co két hgp dugc 1am khd va sau d6 duge c6 dé thu dugc hop chét 1G
(2,5 g, >100%) 13 chét rin mau nau. 'H NMR (400 MHz, CDCls) & 7,85 (s, 1H), 4,28
(g, J=17,2 Hz, 2H), 3,58 (t, J= 5,6 Hz, 4H), 2,50 (t, J= 5,6 Hz, 4H), 2,33 (s, 3H), 1,32
(t, J=17,2 Hz, 3H).

Budce 4.

\/
N N O N A\ ONa

1G 1H

Hbn hop cia hop chit 1G (2,0 g, 8,3mmol) trong THF (20mL) dugc b sung
dung dich NaOH (1,33 g, 33,2mmol) trong H>O (40mL). H3n hop dwgc khudy trong 24
gidr & 80°C. Hon hop duge c6 dé loai bdo THF va duge chiét bang n-BuOH. Lép hitu co
dugc 1am khé va dugc co dé thu dugc hop chat 1H (1,38 g, 66,7%) 1a chét rin mau tréng.
"H NMR (400 MHz, MeOD) § 7,55 (s, 1H), 3,49-3,52 (m, 4H), 2,53-2,56 (m, 4H), 2,36
(s, 3H).
Buéc 5. Hdn hop ciia hop chéat 1H (1,1 g, 5,1mmol) trong CH>Cl, (50mL) va THF (5mL)
dugc bd sung hop chit 1D (2 g, 8,09mmol), sau d6 13 benzotriazol-1-yl-
oxytripyrolidinophosphoni hexaflophosphat (PyBOP, 3,18 g, 6,12mmol) va DIPEA (2,6
g, 20,4mmol). Sau 24 gior & 25°C dudi méi trudng N2, hdn hop duge pha loing bing
H,0 (40mL) va duoc chiét bang DCM (3x). Céc 16p hitu co két hop dugc 1am kho bang
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NaySOs, duge cd, va phan cin duge tinh ché bang HPLC diéu ché (Shimadzu LC-8A
HPLC diéu ché, cot Luna(2) C18, axetonitril tir 26% dén 56% trong NH4OAc trong 20
phut & 80mL/phit) d& thu duge hop chét cua Vi du 1 (576mg, 27%) 14 chét rin mau
tring. "H NMR (400 MHz, CDCl5) § 8,23 (s, 1H), 7,39 (1H, s), 7,38 (d, J= 7,2 Hz, 1H),
7,22 (d, J=17,2 Hz, 1H), 7,07-7,21 (m, 2H), 7,06 (s, 1H), 5,50 (d, J= 8,4 Hz, 1H), 4,40-
4,46 (m, 1H), 3,56 (t,J=5,2 Hz, 4H), 3,0-3,1 (m, 2H), 2,52 (t, J= 4,8 Hz, 4H), 2,36 (s,
3H), 1,26-1,60 (m, 6H), 0,88 (t, J= 7,2 Hz, 3H). LCMS: 100% (M+17): 426,2.

Quy trinh téng hop khac

Hdn hop ctia hop chit 3A (400 g, 0,98 mol, xem duéi day) va K.COs (340 g, 2,5
mol) trong CH3;CN (3 L) dugc bd sung hop chét 1F (197 g, 1,97 mol). Hn hop dugc
khudy trong 12 gid & 80°C dudi méi truong N2. Hén hop duge pha loing bing nuéce
(4 L) va duoc chiét bing DCM (4L x 3). Céc 16p hitu co két hop duge 1am kho bang
Na;SO4 va duge co. Phan cin dugc rira bing ete dau md/etyl axetat c6 ty 1€ 1:1 dé thu
dugc hop chét ctia Vi du 1 (200 g, 44%) 14 chét rin mau tring. HCI 4M trong etyl axetat
(235mL) duogc bd sung vao dung dich ctia hop chit ciia Vi du 1 (200 g, 0,47 mol) trong
DCM (2 L). Hbn hop duogc khudy trong 1 gior & nhiét dd phong, dung méi dugce co, va
phén cin duoc két tinh lai tir metyl t-butyl ete (1 L). Chét rén thu dugc duge gom bing
cach loc va dugce lam kho dudi ép sult giam tai 50°C dé thu duge mudi HCI cua hop
chét cua Vi du 1 (210g, 92%).

Vi du 2: N-(2-(1H-Indol-3-yl)etyl)-2-(4-metylpiperazin-1-yl)thiazol-5-carboxamit
H o N\% 2
N —
QAL
HN S

COOEt NaOH s /COOH

Br—<\ j —> Br——<\ j

2B

Budc 1.

Dung dich NaOH (4,1 g, 102mmol) trong H>0O (100mL) dugc bd sung nhé giot
vao dung dich ctia hop chit 2A (20 g, 84,7mmol) trong tetrahydrofuran (THF, 100mL)
& 0°C. Hdn hop duge khudy & 10°C trong 1 gid. Hbn hop dugc trung hoa bang HCI (6
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M) va duoc chiét bang EtOAc (3x). Lop hitu co duge rira bing nuéc mubi, duge 1am
kho bing Na»SO4, va dugc cd dé thu dugc hop chét 2B (17,7 g, 100%) 14 chit rdn mau
vang. '"H NMR (400 MHz, DMSO-ds) & 8,21 (s, 1H).

NH;
(:(C 2C N
Br——<\S]/COOH i = QTVHY[S%BF
N CDI, THF \ 3
N 2D

Budc 2.

2B

1,1-Cacbonyl-diimidazol (2,06 g, 12,75mmol) dugc bd sung vao hén hop cua
hop chit 2B (2,6 g, 12,5mmol) trong THF (16mL). Hon hop dugc khudy trong 1 gio &
nhiét do phong, va sau d6 duge xit Iy bing trietylamin (TEA, 2,53 g, 25mmol) va hop
chét 2C (2 g, 12,5mmol). Hn hop thu duge dugc khudy & nhiét dd phong trong 12 gid.
Hén hop duge pha lodng bang EtOAc, dugc rira bang HC1 1M (2x) va nuéc mubi, sau
d6 dugc 1am kho bang Na»SOs, va duogc c¢b dé thu dugc hop chit 2D (4,41 g, >100%) 1a

chat ran mau vang.

Buégc 3. Hon hop ctia hop chit 2D (1 g, 5,7mmol) va K,COs (1,0 g, 7,2mmol) trong
CH3CN (6mL) duge bd sung N-metylpiperazin (0,6 g, 5,7mmol). Hén hop dugc khudy
trong 12 gi¢ & 80°C dudi moi trudong Na. Nude dugc bd sung va hén hop duge chiét
bing DCM (5x). Céc 16p hitu co két hop dugc 1am kho bang Na,SO4 va dugc ¢b dé thu
duge chit rin mau vang (0,8 g), duoc rira bang ete metyl ctia butyl bac ba (SmL) dé thu
duoc hop chét coa Vi du 2 (0,3 g, 29%) 1a chat rin mau tring. '"H NMR (400 MHz,
DMSO-d¢) 6 8,37 (m, 1H), 7,78 (s, 1H), 7,56 (d, J = 7,6 Hz, 1H), 7,40 (d, J = 8,4 Hz,
1H), 7,38-7,35 (m, 2H), 7,16 (s, 1H), 7,07 (t, J= 7,4 Hz, 1H), 6,98 (t, J = 7,4 Hz, 1H),
3,48-3,44 (m, 6H), 2,90 (t, J = 7,2 Hz, 2H), 2,42-2,39 (m, 2H), 2,22 (s, 3H). MS:
(M+H"): 370.

Vi du 3: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(piperazin-1-yl)thiazol-5-carboxamit

N
iyt O
HN | L:?

Budc 1.
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N
%m\/\ H\”/[ >\Br
\ r =

2
COOH 1D

S
Br j( >
_<\N CDI, THF N

2B 3A

1,1-Cacbonyl-diimidazol (4,04 g, 24,96mmol) dugc bd sung vao hén hop cia
hop chét 2B (5,19 g, 24,96mmol) trong THF (40mL). Hon hop dugc khudy trong 1 gi&r
& nhiét d6 phong va sau d6 dugc xir Iy bang TEA (7,56 g, 74,88mmol) va hop chat 1D
(5,4 g, 24,96mmol). Sau 12 gir & nhiét d§ phong, hdn hop duge pha lodng bing EtOAc,
duge rira lién tuc bang HC1 1M (2x) va nuéc mudi, duge 1am kho bing NaySOs, va dugc
6 dé thu dugc hop chit 3A (7,74 g, 76%) 1a chit rdn mau vang. 'H NMR (400 MHz,
MeOD-d4) & 8,36 (d, 1H, J = 8,4 Hz), 7,97 (s, 1H), 7,56 (d, J= 8 Hz, 1H), 7,30 (d, J =
8 Hz, 1H), 7,06 (t, J=17,2 Hz, 1H), 7,05 (s, 1H), 6,95 (t, J=7,2 Hz, 1H), 4,31-4,28 (m,
1H), 3,0-2,97 (m, 1H), 1,75-1,50 (m, 2H), 1,45-1,25 (m, 4H), 2,22 (t, J = 6,8 Hz, 3H).
MS: (M+H"): 406, 408.

Budc 2.
N\
HN N-Boc
/

N N
H \
N M D—sr 3B N >\N/\\N\
S s” '\ Bec
\ I K,CO3, MeCN | 5

N
N H
3A 3C

Hdn hop ctia hop chit 3A (2 g, 5,7mmol) va K2COs (1,77 g, 12,8mmol) trong
CH3CN (12mL) duge bd sung hop chit 3B (0,92 g, 4,9mmol). Sau 12 giy & 80°C dudi
mdi trudong Ny, nudc (30mL) dugc bd sung va hdn hop duge chiét bing EtOAc (3x).
Céc 16p hitu co két hop dugc 1am kho bing NaaSOs, dugce cd, va duge tinh ché bang sic
ky cdt (EtOAc 10% dén 67%/ete diu mo) dé thu dugc hop chit 3C (2 g, 79%) 1a chit
rin mau vang. Hop chit nay duoc sir dung truc tiép trong budc tiép theo ma khong cin
mé ta dic diém.

Budc 3. Dung dich ctia hgp chét 3C (1 g, 2,0mmol) trong metanol (10mL) dugc xt Iy
bang HC1 (10mL, 4M trong metanol). Sau khi khudy & nhiét do phong trong 3 gid, dung
moi dugc loai bd va phén can duoc rot vao trong nude da (20mL), dugc diéu chinh do

pH dén 9 bing NaHCOs, va dugc chiét bing EtOAc (2x). Céc 16p hitu co két hop duogc

-33-



26088

1am kho bang NaySOs va dugc cb dé thu duoc chit rin mau vang (0,45 g). Tinh ché
bang séc ky cot (ete ddu mé/DCM/MeOH tir 50/50/0 dén 0/90/10) thu dugc hop chit
ctia Vi du 3 (0,32 g, 39%) 1a chét rin mau tring. "H NMR (400 MHz, CDCl3) § 8,16 (s,
1H), 7,64 (d, J = 7,6 Hz, 1H), 7,39-7,36 (m, 2H), 7,18 (t, J= 7,6 Hz, 1H), 7,13 (t, J =
7,6 Hz, 1H), 7,05 (s, 1H), 5,53 (d, J = 8,8 Hz, 1H), 4,46-4,38 (m, 1H), 3,58-3,49 (m,
4H), 3,06-2,96 (m, 6H), 2,05 (s, 1H), 1,65-1,60 (m, 1H), 1,48-1,32 (m, 5H), 0,90-0,86
(m, 3H). MS: (M+H"): 412.

Vi du 4: N-(2-(1H-Indol-3-yl)etyl)-2-(2-(4-metylpiperazin-1-yl)etyl)thiazol-5-

carboxamit
N
H | N
NW/ES%L 2\
| N N—
HN (0] \__/
Budc 1.
S (CHZO)n
T 3
4A

Hdn hop ctia hop chét 4A (50 g, 0,5 mol) va paraformaldehyt (50 g) trong bng
duge bit kin dwoc khudy & 140°C trong 3 gid. Hon hop phan tng dugc tinh ché bing
sic ky cot (DCM 50%/EtOAc) dé thu duoc hop chit 4B (27 g, 41%) la diu mau vang
nhat. "H NMR (400 MHz, CDCl3) é 7,62 (s, 1H), 7,16 (s, 1H), 3,91-3,98 (m, 2H), 3,23-
3,28 (m, 2H).

Budc 2.

TsCl, NaOH S
PRy RNy
HO TsO N
4C

4B

Dung dich ctia hop chat 4B (27 g, 0,2mmol) trong THF (100mL) dugc b sung
dung dich NaOH (16,7 g, 0,4 mol) trong nuéc (100mL) & 0°C. Sau khi khudy trong 10
phut, 4-metylbenzen-1-sulfonyl clorua (59,5 g, 0,3 mol) dugc bd sung ting phan. Hn
hop dugc 1am 4m dén nhiét d6 phong va duge khudy trong tong thoi gian 2 gio. Hon
hop duogc chiét béng EtOAc (3x). Pha hitu co dugc rua béng nudc, duge lam kho béng
NazSO0s, duge cd, va duge tinh ché bang sic ky cot (hexan/EtOAc = 2:1) dé thu dugc
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hop chét 4C (32 g, 54%) 1a dau khong mau. '"H NMR (400 MHz, CDCls) § 7,75 (2H, d,
J=8Hz, 2H), 7,65 (1H, d, J= 4 Hz, 1H), 7,32 (d, J= 8 Hz, 2H), 7,22 (d, J= 4 Hz, 1H),
4,40 (t, J =8 Hz, 2H), 3,80 (t, J= 8 Hz, 2H), 2,45 (s, 3H).

Budc 3.

—N L __NH

A —U8

4C 4D

TsO

Dung dich ctia hop chét 4C (32 g, 0,11 mol) trong axetonitril (300mL) dugc bd
sung N-metylpiperazin (16,9 g, 0,16 mol) va Cs;CO3 (55 g, 0,16 mol). Hdn hop dugce
khuéy & 60°C qua dém, sau do hdn hop duogc loc va ph@‘m loc duoc co, ph?m cin duoc
tinh ché bing sic ky cot (DCM/MeOH = 10:1) dé thu dugc hop chit 4D (14 g, 47 %) 1a
dau mau vang nhat. 'H NMR (400 MHz, CDCl3) 6 7,67 (d, J=3,2 Hz, 1H), 7,19 (d, J =
2,4 Hz, 1H), 3,21 (t,J= 8,0 Hz, 2H), 2,79 (t, J= 8,0 Hz, 2H), 2,59 (s, 4H), 2,50 (s, 4H),
2,31 (s, 3H).

Budc 4.

o
—
~N\_JN—\.{J %» /—\ ﬁ j)\
4D

Dung dich ciia hgp chit 4D (14 g, 66mmol) trong THF khan (70mL) dugc b
sung n-BuLi (32mL, 80mmol) nhé giot & -78°C. Hon hop dugc khudy & nhiét do nay
trong 30 phut, sau d6 metyl carbonocloridat (7,52 g, 80mmol) dugc bb sung nho giot
vao dung dich & nhiét do nay. Hbdn hop dugc khuéy trong 3 gio, lam Am dén nhiét do
phong trong thoi gian nay. Hon hgp duogc pha lodng bang dung dich NH4Cl bdo hoa
(50mL), dugc chiét bang EtOAc, dugc rira bing nude mudi, duge lam kho bang Na;SOs,
va duge c¢d dé thu dugc hop chat 4E (14 g, 78%). San phim tho c6 thé duge st dung
tryc tiép trong budc tiép theo ma khong can tinh ché thém. 'H NMR (400 MHz, CDCl5)
5 8,26 (s, 1H), 3,89 (s, 3H), 3,19 (t, J = 8,0 Hz, 2H), 2,77 (t, J = 8,0 Hz, 2H), 2,58 (s,
4H), 2,49 (s, 4H), 2,17 (s, 3H).

Budce 5.
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0o
S - NaOH

0

S

(o . OH

- ; ])L

—N N N —N N—/—<N

\__/
4E 4F

Dung dich ctia hop chét 4E (14 g, 52mmol) trong MeOH (100mL) dugc b sung
dung dich NaOH (3,12mL, 78mmol) trong nuéc (39mL). Sau 3 gi¢ & nhi€¢t do phong,
hdn hop dugc ¢b va dugce rira bang EtOAc (30mL). Pha nuéc duge diéu chinh dén do
pH = 5-6 bang HCI 1N va dugc chiét bang EtOAc (3x). Cac 16p hitu co két hop dugc
rira bing nude mudi, duge 1am khé bing Na;SOs, va dugce cd dé thu dugc hop chét 4F
12 chit rin mau cam (12 g, 92%). San phdm tho c6 thé duoc st dung truc tiép trong bude

tiép theo ma khong can tinh ché thém.

Budc 6. Dung dich ciia hop chét 4F (0,8 g, 3,1mmol) trong DCM (2mL) va THF (10mL)
dugc xir Iy bang 2-clo-1-metyl-pyridini iodua (chit phan ung Mukaiyama, 1,0 g,
3,8mmol) va N,N-diisopropyletylamin (DIPEA, 1,5 g, 16mmol) va sau d6 dugc khudy
trong 10 phut. Hon hop sau d6 dugc xut ly bang 2-(1H-indol-3-yl)etanamin (0,5 g,
3,1mmol) va hén hop dwoc khudy & 50°C trong 3 gid. Két tia tao thanh duoc loc sach
va phé‘m loc dugc ¢ trong chan khong. Phén cin dugc hoa tan trong etyl axetat, dugc
rua béng nudc (10mL) va nude mubi (10mL), dugc lam kho béng Na2S04, va dugce co.
Phin cin dugce tinh ché bing HPLC diéu ché (Shimadzu LC-8A, Gemini C-18, 12-42%
CH3CN trong dung dich NH4OH 0,04% trong 20 phut & 80mL/phut) dé thu dugc hop
chit ciia Vi du 4 (200mg, 16 %) 14 chit rin mau vang nhat. 'H NMR (400 MHz, CDCls)
5 8,10 (s, 1H), 7,81 (1H, s, 1H), 7,65 (d, J= 8 Hz, 1H), 7,40 (d, J = 8 Hz, 1H), 7,21 (t,
J=8Hz, 1H), 7,08 (s, 1H), 5,99 (br s, 1H), 3,77 (q, J = 6,2 Hz, 2H), 3,16 (t, J=7,1 Hz,
3H), 3,10 (t, J = 6,6 Hz, 2H), 2,75 (t, J = 6,8 Hz, 2H), 2,58 (br s, 4H), 2,49 (br s, 4H),
2,32 (s, 3H).

Vi du 5: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(2-(4-metylpiperazin-1-yl)etyl)thiazol-5-

carboxamit

N
H \
" \H/[S>\\\N/\\
| o) AN

HN
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Dung dich cta hop chét 4F (1,2 g, Smmol) trong DCM (2mL) va THF (10mL)
dugc xir Iy biang chit phan tmg Mukaiyama (1,65 g, 6,5mmol) va DIPEA (1,9 g,
20mmol) va sau d6 dwoc khudy trong 10 phat. Hén hop sau dé dugce xir Iy bing hop
chit 1D (1,2 g, 5mmol) va duge khudy & 50°C trong 3 gio. Két tia tao thanh dugc loc
sach va phan loc dugc cb trong chan khong. Phan cin dugc hoa tan trong etyl axetat
(30mL), dwgc rira bang nudc (10mL) va nuwéc mudi (10mL), dwoc lam khd bing
NazSO4, va duge cb. Tinh ché bing HPLC diéu ché (Shimadzu LC-8A, Gemini C-18,
25-55% CH3CN trong dung dich NH4OH 0,04% trong 20 phut & 80mL/phut) thu dugce
hop chét cia Vidu 5 (250mg, 14 %) 14 chit rin mau tring. "H NMR (400 MHz, CDCl3)
88,10 (s, 1H), 7,75 (s, 1H), 7,64 (d, J= 8 Hz, 1H), 7,38 (d, J= 8 Hz, 1H), 7,19-7,21 (m,
1H), 7,13-7,14 (m, 1H), 5,13 (br s, 1H), 4,41-4,45 (m, 1H), 3,13-3,18 (m, 1H), 3,05-
3,09 (m, 1H), 2,74-2,77 (m, 1H), 2,58 (br s, 4H), 2,49 (br s, 4H), 2,32 (s, 3H), 1,63-1,70
(m, 1H), 1,49-1,54 (m, 1H), 1,34-1,39 (m, 4H), 0,89 (t, J= 4 Hz, 3H).

Vi du 6: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-yl)oxazol-5-

N
wo\*O\
|
HN o

o
o _LiHMDS__
CT OB Tl THE Cl\< OFt
N
6A

Dung dich cia hgp chit 6A (15,0 g, 106mmol) trong THF (150mL) dugc bd sung
nho giot lithi hexametyl disilazit (178mL, 170mmol) & -60°C. Dung dich dugc khudy &

carboxamit

Buoc 1.

-50°C trong 1 gi¢. Sau d6 hexacloetan (37,8 g, 160mmol) dugc bd sung vao dung dich.
Dung dich dugc khudy & nhiét 4o phong trong 12 gio. Phan ing dugc lam ngimg bing
dung dich NH4Cl trong nude bdo hoa (50mL) va duoc chiét bang EtOAc (50mL). L6p
hitu co duge tach ra, duge 1am kho bang Na»SO4, duge cd dudi chan khong va phﬁn cin

duge tinh ché bing séc ky cot dé thu dwoc hop chét 6B (10 g, 56%) 1a diu khong mau.
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'H NMR (400 MHz, CDCl3) § 7,71 (s, 1H), 3,39 (q, J = 7,2 Hz, 2H), 1,38 (t, J=7,2 Hz,
3H).

Budc 2.
HN N
(@] N '\;/HOEt
o} - =
ci—( J)\oa ONTTO Y
N /N\)
6B 6C

Hdn hop cia hop chét 6B (5,5 g, 31,3mmol), N-metylpiperazin (9,4 g, 94mmol),
va K2COs (17,3 g, 125,2mmol) trong axetonitril (80mL) dugc lam nong dén diéu kién
hdi luvu & 80°C trong 2 giy. Hon hop dugc pha lodng bing H,O va duge chiét bing
EtOAc. L6p hitu co dugce tach ra, duge lam kho béng Na;SOq, va duge ¢6 dudi chan
khong dé thu dugc hop chét 6C (7 g, 94%) 12 ddu mau nau. 'H NMR (400 MHz, CDCls)
8 7,52 (s, 1H), 4,32 (q, J = 7,2 Hz, 2H), 3,66 (t, J = 4,8 Hz, 4H), 2,48 (q, J = 4,8 Hz,
4H), 2,34 (s, 3H), 1,34 (t, J= 7,2 Hz, 3H).

Budc 3.

NN P® NaoH '\;/\>\COOH
ﬁN I}\\% HZ THF pN/LO
/N\) 2 /N\)

6C 6D

Hbn hop ctia hop chit 6C (2,0 g, 8,4mmol) va NaOH (0,33 g, 8,4mmol) trong
THF (10mL) va H,O (10mL) dugc khudy & nhiét dd phong trong 2 gio. Hon hop dugc
c6 dudi chan khong dé thu dugc hop chét 6D (3,0 g, thd) 14 chét rdn mau vang. '"H NMR
(400 MHz, D>0) 6 7,26 (s, 1H), 3,51 (s, 4H), 2,49 (s, 4H), 2,23 (s, 3H).

Budc 4. Hdn hop cia hop chét 6D (2,0 g, 9,5mmol), hop chit 1D (1,64 g, 7,6mmol), 1-
etyl-3-(3-dimetylaminopropyl)carbodiimit (EDC, 3,63 g, 19mmol), I-hydroxy-
benzotriazol (HOBt, 2,57 g, 19mmol), va TEA (1,92 g, 19mmol) trong DMF (30mL)
duoc khudy & nhiét do phong trong 12 gio. Hdn hop duoc pha lodng bang nudc va dugc
chiét bang EtOAc. L6p hitu co duge tach ra, duge rira bang nude (3x), nuée mudi, duge
lam kho béng NaS0s4, va duge cd dudi chan khong. Phan cdn duge tinh ché béng sic
ky cot (MeOH 2% dén 10%/DCM) dé thu duge hop chit ctia Vi du 6 (220mg, 6%) 1a
chét rin mau tring. "H NMR (400 MHz CDCl3) & 8,16 (s, 1H), 7,63 (d, J= 8,0 Hz, 1H),
7,40 (s, 1H), 7,39 (t, J= 8,0 Hz, 1H), 7,18 (d, /= 8,0 Hz, 1H), 7,10 (t, /= 8,0 Hz, 1H),
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7,08 (s, 1H), 5,69 (d, J= 8,8 Hz, 1H), 4,47 (t, J = 8,4 Hz, 1H), 3,47 (d, J= 2,0 Hz, 4H),
3,08-2,98 (m, 2H), 2,49 (t, J = 4,4 Hz, 4H), 2,36 (s, 3H), 1,66-1,51 (m, 1H), 1,51-1,49
(m, 1H), 1,39-1,27 (m, 4H), 0,90 (d, J= 7,2 Hz, 3H).

Vi du 7: N-(1-(1H-Indol-3-yl)hexan-2-yl)-5-(4-metylpiperazin-1-yl)-1,3,4-thiadiazol-2-

N-N
H I\ 7\
Qj/\itw/ks% N
I o)
HN

o 3 —NC //\N/
P 0 il PR

DMF, K;CO3 N=N

carboxamit

Budce 1.

7A 7B

Dung dich ctia hop chit 7A (60 g, 0,313 mol), K2COs3 (130 g, 0,94 mol), va metyl
piperazin trong DMF (300mL) dugc khudy & 40°C trong 3 gid. Hon hop phan tng duoc
16t vao nude va duoc chiét bang CH2Cl. Lép hitu co dugce rira bing nude, duoc 1am
kho bﬁng NayS0s, va duge cd dé thu duogc hop chit 7B (58,5 g, 73%) 1a chét rén mau
vang. '"H NMR (400 MHz, CDCl3) & 4,37-4,47 (m, 2H), 3,60-3,71 (m, 4H), 2,47-2,60
(m, 4H), 2,34 (s, 3H),1,35-1,47 (m, 3H).

Budc 2.

7 [~  NaOH '
g T e e i

7B 7C

Dung dich ctia hop chét 7B (5,0 g, 19,53mmol) trong THF (30mL) dugc b sung
dung dich NaOH 1N (30mL) & nhiét d6 phong va hén hgp dugc khudy trong 3 gis. Hon
hop dugc cd dé loai bd THF, dugc diéu chinh dén do pH = 8 bang dung dich HCI IN,
va sau d6 dugc lam dong kho dé thu duge axit thd 7C (5,25 g, 100%) 1a chét rin mau
vang (bao gdm NaCl), dugc st dung trong budc tiép theo ma khong can tinh ché thém.
TH NMR (400 MHz, MeOD) & 3,68 (m, 4H), 2,91 (m, 4H), 2,57 (s, 3H).
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Budc 3. Dung dich ctia hop chit 7C (450mg, 2mmol) trong DMF (15mL) va DCM
(5mL) dugc bd sung EDC (400mg, 2mmol) va HOBt (310mg, 2 mol) & 0°C. Hon hop
dugc khudy & 0°C trong 30 phut. Hop chit 1D (500mg, 2mmol) dugc bd sung & 0°C.
Hén hop dugc khudy qua dém & 40°C. Hdn hop duoc pha lodng bang H20 va duge chiét
bing EtOAc. Lop hitu co duge 1am kho bing Na,SOs va dugc ¢d dé thu dugc san phim
thd duge tinh ché bing sic ky cot (ete ddu mé/DCM/MeOH tir 50/50/0 dén 0/10/1) va
két tinh lai (MeOH) d& thu dugc hop chét ciia Vi du 7 (230 g, 15%, 2 mé) 1 chét rin
mau vang nau. 'H NMR: (400 MHz, DMSO-ds) 610,74 (s, 1H), 8,61 (d, J= 8,0 Hz, 1H),
7,56 (d, J=8,0 Hz, 1H), 7,30 (d, J= 8,0 Hz, 1H), 7,09 (s, 1H), 7,05-7,02 (m, 1H), 6,96-
6,93 (m, 1H), 4,14 (s, 1H), 3,50 (s, 4H), 2,99-2,84 (m, 2H), 2,42 (s, 4H), 2,21 (s, 3H),
1,57 (s, 2H), 1,25-1,21 (m, 4H), 0,80 (s, 3H).

Vi du 8: N-(1-(1H-Indol-3-yl)hexan-2-yl)-5-(4-metylpiperazin-1-yl)-4H-1,2,4-triazol-

N-N
w \>\N/\\N\
N -/
| H
HN o

H H
HOOC\(NYNHZ _H2804, NaNO, HOOC\(NYBr
IEI—KI CuBr, KBr I:I—rfl

8A 8B

3-carboxamit

Budc 1.

Hdn hop duoc khudy cia hop chit 8A (4,5 g, 35mmol) trong axit sulfuric 1M
(70mL, 70mmol) dugc bd sung nho giot dung dich natri nitrit (2,41 g, 52,5mmol) trong
nudce (20mL) & 0°C, sau do6 1a nudce bd sung (35mL). Sau 25 phut, dung dich KBr (8,33
g, 70mmol) va ddng(I) bromua (4,51 g, 10,5mmol) trong nudc (35mL) duge b sung.
Hén hop thu dugc duge khudy & 20°C trong 3 gi¢ va hdn hop dugc chiét bang etyl axetat
(3x) va phn chiét dugc két hop dugc rira bing nuéc mubdi (30mL), dugc 1am kho bing
NazSO04, va duge cd dén kho dé thu dugc hop chit 8B (2,9 g, 43%) 1a chét rin mau tring.
ES-API Thyc nghiém: 191,9, 189,9.

Budc 2.
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Dung dich ctia hop chit 8B (2,9 g, 15mmol) trong hén hop cia DCM (5mL) va
THF (15mL) dugc bd sung chit phan tmg Mukaiyama (5 g, 19,5mmol) va DIPEA
(5,8mL). Sau khi khudy trong 10 phut, 1-(1H-indol-3-yl)hexan-2-amin 1D (3,3 g,

15mmol) dugc bd sung vao hdn hop. Hon hop duoc khudy & 50°C trong 3 gio. Hon hop
duogc pha lodng bing DCM va dugc rira bang nudc. Pha hitu co duge 1am khé bing
NaxSOs va duoc cd, va phén can duogc tinh ché béng séc ky cot trén silicagel
(DCM/MeOH 20:1) dé thu dugc hop chit 8C (2,7 g, 47%) 1a chét rdn mau vang nhat.
'TH NMR (400 MHz, CDCls) 8 7,96 (br s, 1H), 7,54 (d, J= 8,0 Hz, 1H), 7,23 (d, /= 8,0
Hz, 1H), 7,07-7,11 (m, 2H), 7,01-7,04 (m, 1H), 6,96 (br s, 1H), 4,38 (d, J =4 Hz, 1H),
2,95 (d, J=4 Hz, 1H), 1,61 (br s, 1H), 1,39-1,46 (m, 1H), 1,19-1,28 (m, 4H), 0,78 (s,
3H).

Budce 3. Hon hop ctia hop chit 8C (778mg, 2mmol) va N-metylpiperazin (1 g, 10mmol)
dugc khudy trong dng bit kin & 120°C qua dém. Etyl axetat (20mL) dugc bd sung va
chét rén két tia dugc loc sach. Phan loc dugc rira béng nudce va nude mubi. Dung dich
duge 1am kho bang Na»SOs, duoc o, va duge tinh ché bang TLC diéu ché (DCM/MeOH
10:1) @& thu dwoc hop chét ciia Vi du 8 (184mg, 18%) 1a chét rin mau vang. '"H NMR
(400 MHz, CDC13) 6 8,43 (br s, 1H), 7,54 (d, J= 8,0 Hz, 1H), 7,26 (d, J = 8,0 Hz, 1H),
7,19 (s, 1H), 7,05 (t, J= 8,0 Hz, 1H), 6,96-7,00 (m, 3H), 4,32 (d, J= 4 Hz, 1H), 3,42 (s,
4H), 2,28-2,29 (m, 2H), 2,50 (s, 4H), 2,28 (s, 3H), 1,56-1,62 (m, 1H), 1,41-1,46 (m, 1H),
1,22-1,33 (m, 4H), 0,79 (t, J= 8,0 Hz, 3H).

Vi du 9: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-yl)-1H-imidazol-5-

N
H \>\N/\\
N N—
HN o
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Dung dich imidazol 9A (20 g, 294mmol) trong THF (200mL) va TEA (40 g,
400mmol) dugc bd sung dimetylsulfamoyl clorua (55 g, 383mmol) mdt cach tir tir &
0°C. Hdn hop dugc khudy & nhiét d6 phong qua dém. Hn hop phan ting duge rét vao
trong 300mL nudc va dugc chiét bing etyl axetat (3x). Dung dich dugc rira bing nudc
va nudc mubi, dugc lam kho béng NaySO4, sau d6 dugce cd dén kho dé thu duge hop
chét 9B (42 g, 89%) 1a dau khong mau, dugc héa rin sau khi dé yén & nhiét d6 phong
trong 1 gid. Nguyén liéu rén duoc sir dung truc tiép trong buéc tiép theo ma khong can
tinh ché thém. '"H NMR (400 MHz, CDCl3) § 7,86 (s, 1H), 7,23 (s, 1H), 7,11 (s, 1H),
2,82 (s, 6H).

Budce 2.
! W
Og, LBl g O
N © s NANC©
/// . 4 |
) J )
9B 9C

Dung dich cua hop chit 9B (10 g, 57mmol) trong THF khan (100mL) duoc bd
sung nhd giot n-BuLi (27,3mL, 68mmol) & -78°C. Dung dich dugc khudy & nhiét do
nay trong 30 phuat. Perbrommetan (20,5 g, 62,7mmol) sau d6 dugc bd sung & -78°C va
hén hop dugc ning 1én dén nhiét d6 phong trong khoang thoi gian 3 gio sau d6 tiép tuc
dugc khudy & nhiét d6 phong (25°C) qua dém. Hon hop dugc pha lodng bang dung dich
NH,4Cl bdo hoa (50mL) va dugc chiét bing DCM (3x). Céc 16p hitu co két hop dwoc rira
bang nuéc mudi, dugce lam khé b.%lng Na,S0Oy4, va duge cd, va ph??m can dugce tinh ché
bing MPLC (hexan/DCM 1:1) dé thu dwoc hop chit 9C (8,4 g, 57%) 1a diu mau sang.
"H NMR (400 MHz, CDCl3) 8 7,41 (s, 1H), 7,00 (s, 1H), 3,01 (s, 6H).

Budc 3.
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Hbn hop cia hop chét 9C (10 g, 39mmol) va N-metylpiperazin (12 g, 118mmol)
trong dioxan (100mL) dwoc khudy & 90°C qua dém. Dung dich duge rét vao nude va
dugc chiét bing DCM (3x). Céc 16p hitu co két hop durge 1am kho bang NazSO4 va dugc
cdva phz“m can dugc tinh ché bang sdc ky c6t (DCM/MeOH 10:1) dé thu duoc hop chét
9D (3,6 g, 34%) 14 chit rin mau nau. '"H NMR (400 MHz, CDCl3) § 7,27 (s, 1H), 6,84
(s, 1H), 3,43 (m, 8H), 2,97 (s, 3H), 2,91 (s, 6H).

Buéc 4.
/
- —~N
5=0
_5=0 o] 0=
o== )J\ P N
N/_\N_<N] oy, \N_<\ 1
/N nBuli, THF Y~ N">coome
9D 9E

Dung dich ctia hop chét 9D (3,6 g, 13mmol) trong THF khan (40mL) dugc b
sung nhé giot n-BuLi (6,3mL, 16mmol) ¢ -78°C. Dung dich dugc khudy & nhiét d6 nay
trong 30 phut, va sau d6 metyl carbonocloridat (1,48 g, 16mmol) duoc bb sung. Hon
hop dugc khudy trong 3 gior & -78°C, va sau d6 duge lam 4m dén nhiét d6 phong. Hon
hop dugc pha lodng bang dung dich bdo hoa NH4Cl (50mL) va dugc chiét bang DCM
(3x). Cac 16p hitu co két hop dugc 1am kho bing NaSO4 va dugc ¢b va phan cin dugc
tinh ché bing sic ky cot (DCM/MeOH 60:1) dé thu dugc hop chit 9E (1,5 g, 54%) 1a
diu dic mau nau. '"H NMR (400 MHz, CDCl3) & 7,29 (s, 1H), 3,76 (s, 3H), 3,50 (m,
4H), 2,77 (s, 6H), 2,51 (m, 4H), 2,28 (s, 3H).

Budc 5.
/
-
% o — X
—N N—<\]\ —> —N N—<\]\
—  N">coome —  N"cooH
9E oF
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Hdn hop cua hop chat 9E (1,5 g, 4,5mmol) va HCI dic (7,5mL) dugc khudy &
60°C qua dém. Hn hop duoc c6 dudi chan khong va phan cin dugce xit ly bing MeOH
(10mL). Chét rén mau tring két tha dugc gom bing cach loc va dugc 1am kho dudi chan
khong dé thu dugc hop chit 9F (800mg, 84%) 1a mudi clohydric. 'H NMR (400 MHz,
D,0) 6 7,53 (s, 1H), 4,09 (d, J= 14 Hz, 2H), 3,67 (t, J= 12,4 Hz, 2H), 3,59 (d, /= 12,4
Hz, 2H), 3,31 (t, /= 12,4 Hz, 2H), 2,97 (s, 3H).

Buéc 6. Dung dich ctia hop chét 9F (1,05 g, Smmol) trong DCM (2mL) va THF (10mL)
duge bd sung chét phan ing Mukaiyama (1,65 g, 6,5mmol) va DIPEA (1,9 g, 20mmol).
Sau khi khudy trong 10 phut, 1-(1H-indol-3-yl)hexan-2-amin 1D (1,1 g, Smmol) dugc
bd sung va hdn hop dugce khudy & 50°C trong 3 gid. Dung mdi dwoc loai bé dudi chan
khong va phin cin dugc pha lodng bang etyl axetat va dwgc rira bang nudc va nudc
mudi, dugc 1am kho béng NaxSOs4, va dugc co. Phén cin dugce tinh ché hai 1an béng TLC
didu ché (DCM/MeOH 10:1) dé thu dwoc hop chét ciia Vi du 9 (200mg, 8,3%) 14 chét
rédn mau vang nhat. '"H NMR (400 MHz, MeOD-ds4) § 7,59 (d, J = 8 Hz, 1H), 7,30 (d,
J = 8 Hz, 1H), 7,29 (s, 1H), 7,08-7,04 (m, 1H), 7,07 (s, 1H), 6,98-6,94 (m, 1H),
4,33-4,26 (m, 1H), 3,40-3,35 (m, 4H), 2,99-2,97 (m, 2H), 2,70-2,68 (m, 4H), 2,44
(s, 3H), 1,68-1,60 (m, 1H), 1,55-1,45 (m, 1H) 1,38-1,28 (m, 4H), 0,86 (t, /=7 Hz, 3H).

Vi du 10: N-(1-(5-flo-1H-indol-3-yl)hexan-2-yl)-2-(2-morpholinoetyl)thiazol-5-

F
N
H [ N
HN O A
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4C 10A

carboxamit

Budc 1.

Dung dich cua hop chét 4C (12,7 g, 44,8mmol) trong axetonitril (127mL) dugc
xtr Iy bang morpholin (5,6 g, 65mmol) va Cs,COs3 (21,3 g, 65mmol) va dugc khudy &

50°C qua dém. Hdn hop dugc loc, phan loc duge cd, va phan cin dugc tinh ché bing
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sic ky cot (CH2Clo/MeOH = 10:1) dé thu dwoc hop chéat 10A (5,6 g, 63%) 1a ddu mau
vang nhat. '"H NMR (400 MHz, MeOD) & 7,66 (d, J= 3,2 Hz, 1H), 7,19 (d, J= 3,6 Hz,
1H), 3,72 (m, 4H), 3,22 (m, 2H), 2,77 (m, 2H), 2,52 (m, 4H).

Budc 2.

COOMe

| s
OCNMS] n-Buli OCN f<\le/

N CICOOMe

10A 10B

Dung dich ctia hop chit 10A (5,6 g, 28mmol) trong THF khan (56mL) dugc bb
sung nhé giot n-BuLi (13,6mL, 17mmol) & -78°C. Hén hop dugc khudy & nhiét d6 nay
trong 30 phut va sau dé metyl carbonocloridat (3,2 g, 17mmol) dugc bd sung nhé giot
vao dung dich & -78°C. Hdn hop dugc khudy trong 3 gid. Trong khoang thoi gian nay,
nhiét d6 dugc nang 1én dén nhiét d6 phong (25°C). Dung dich NH4Cl béo hoa trong
nuée (50mL) duoc bd sung dé ngimg phan tng. Hon hop dugc chiét bing EtOAc, dugc
rira bing nuéc mudi, duge 1am khd bing natri sulfat va dugc co dé thu duoc hop chét
10B (4,0 g, 60%). San phim tho dugc st dung truc tiép trong buéc tiép theo ma khong
cin tinh ché thém. 'H NMR (400 MHz, CDCl;) § 8,27 (s, 1H), 3,90 (s, 3H), 3,72-3,76
(m, 4H), 3,21 (t, J= 8,0 Hz, 2H), 2,77 (t, J= 8,0 Hz, 2H), 2,54 (s, 4H).

Budec 3.
S COOMe S COOH
NaOH
7\ \NI 7 \N]r
/
10B 10C

Dung dich ctia hop chit 10B (3 g, 11,7mmol) trong MeOH (30mL) duoc bd sung
NaOH (0,7 g, 17mmol) trong nuéc (9mL). Hon hgp duge khudy & 25°C trong 3 gio.
MeOH dugc loai bé trong chan khong va dung dich dugc rira bang EtOAc (30mL). Pha
nuée duge didu chinh dén d6 pH = 5-6 bang HCI 1N va dugc chiét bang EtOAc (S0mL
x 3). Pha hitu co dugce rira b%mg nudc, duge lam kho béng natri sulfat va dugce co dén
kho dé thu duoc hop chét 10C 13 chat rin mau cam (3 g, 100%). San pham thd dugc st

dung truc tiép trong budc tiép theo ma khong can tinh ché thém.

Budc 4.
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COOH ?
F \ col N—-O_
— /
N DCM N
" N
10D 10E

Dung dich ctia hop chét 10D (3,5g, 18mmol) trong CH>Cl (35mL) dugc bd sung
CDI (3,52g, 21,8mmol). Hon hop dugc khudy & nhiét d6 phong trong 2 gid va sau d6
N,O-dimetylhydroxylamin hydroclorua (2,3g, 26mmol) dugc bd sung vao hdn hop. Hon
hop dugc khudy trong 4 gid & nhiét 4 phong. Hbn hop duge pha lodng bang nude
(30mL) va duoc chiét bang EtOAc (S0mL x 2). Pha hitu co duge rira bing nudc, duoc
1am kho bing natri sulfat, dugc cd dé thu dwoc hop chéit 10E (4,5g, 100%) 13 diu mau
nau. 'H NMR (400 MHz, CDCl3) 6 8,33 (s, 1H), 7,15-7,30 (m, 3H), 6,90-6,92 (m, 1H),
3,87 (s, 2H), 3,73 (s, 3H), 3,28 (s, 3H).

Buéc 5.
O o]
. /N’O\ n-Buli £
N THF
ﬁ N
10E 10F

Dung dich ctia hgp chat 10E (3,57g, 15mmol) trong THF khan (72mL) duoc bd
sung nho giot n-BuLi (46mL, 91mmol) & -78°C. Hbn hop dugc khudy & nhiét d nay
trong 10 phit. Dung dich HCI (1 M, 30mL) dugc bd sung dé 1am ngimg phan tmg. Hon
hop dugc chiét bing EtOAc, dugc rira bang nudc mudi, dwgc 1am khd bang natri sulfat
va dugc cb dé thu dugc hop chét 10F (3,5 g, 70%). Sén phém tho dugc st dung truc tiép

trong budc tiép theo ma khong can tinh ché thém.

Budc 6.

AcONH,, NaBHZCN
F =
A\ MeOH A\

Iz
Ir=

10F 10G
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Dung dich AcONH4 (46 g, 0,6 mol) va NaBH3CN (9,5g, 0,15mol) trong MeOH
(140mL) va THF (30mL) dugc bd sung hop chit 10F (3,5 g, 15mmol). Hn hop duge
khudy & nhiét do phong trong 20 gio. MeOH va THF dugc loai bo trong chan khong va
NaHCO; bao hoa dugc bd sung vao phén can. Dung dich dugc chiét bé‘mg EtOAc
(100mL x 2). Pha hitu co duoc rira bing nuéc, duge 1am kho bang natri sulfat va duge
cd dé thu duoc hop chét 10G (4,0g, 100%) 14 diu mau nau. San phim thé duoc sit dung

truc tiép trong bude tiép theo ma khong cén tinh ché thém.

Bué6c 7. Dung dich ctia hop chit 10C (1,6 g, 6,6mmol) trong diclometan (6,4mL) va
THF (16mL) duoc bd sung chét phan g Mukaiyama (2,2 g, 8,6mmol) va DIPEA (1,6g,
6,6mmol). Hn hop thu dugc dugce khudy trong 10 phit. Hop chét 10G (1,6 g, 6,8mmol)
duge bd sung va hdn hop duge khudy & 40°C trong 2 gid. Két tia tao thanh dugc loc
sach va phan loc dugc ¢d trong chan khong. Phin cin dugc hoa tan trong etyl axetat
(30mL), duogc rira bang nude (10mL) va nude mudi (10mL), dwoc 1am kho bing natri
sulfat va duoc c6. Phan ciin duoc tinh ché bang HPLC diéu ché (Shimadzu LC-8A HPLC
diéu ché, cot Luna(2) C18, axetonitril 25%-55% trong dung dich NH4sHCO; 10 mM
trong 20 phut & 80mL/phut) dé thu duge hop chét cia Vi du 10 (300mg, 9,8%) 14 chét
ran mau tring. 'H NMR (400 MHz, CDCL) & 8,38 (s, 1H), 7,74 (s, 1H), 7,16 (t,
J =44 Hz, 1H), 7,01 (s, 1H), 6,81-6,86 (m, 1H), 5,80 (d, J = 8,8 Hz, 1H), 4,33 (d,
J=15,2Hz, 1H), 3,63 (s, 4H), 3,05 (t, J= 6,4 Hz, 2H), 2,89-2,94 (m, 2H), 2,64-2,66 (m,
2H), 2,43 (s, 4H), 1,55-1,58 (m, 1H), 1,42-1,44 (m, 1H), 1,22-1,31(m, 4H), 0,80 (t,
J=6,8 Hz, 3H).

Vi du 11: N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-morpholinothiazol-5-carboxamit
N
N >\N/\\o
/ S _/
O

Hbn hop ctia hop chéit 3A (200mg, 0,49mmol) va DIPEA (171 pL, 0,98mmol)

HN

trong THF (2mL) dwoc bd sung morpholin (42 pL, 0,49mmol). Hén hop duge khudy
trong 1,5 gid & 170°C trong thiét bi phan tmg 4p suit dng Q duoc bit kin. Morpholin bb
sung (42pL, 0,49mmol) dugc thém vao va hdn hop dugc lam néng trong 0,5 gidy & 170°C
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trong thiét bi phan ung 4p suét 6ng Q duge bit kin. Hon hop duogc ¢o va phe‘in cin duoc
tinh ché bing sic ky cot (0-5% MeOH/DCM) dé thu dugc hop chit cia Vi du 11
(148mg, 73%). '"H NMR (400 MHz, CDCl3) & 8,08 (br s, 1H), 7,64 (d, J= 17,5 Hz, 1H),
7,39 (s,1H), 7,37 (d, J= 8 Hz, 1H), 7,19 (dd, J="7,5 Hz, 1H), 7,12 (dd, J= 7,5 Hz, 1H),
7,05 (d, J=2 Hz, 1H), 5,57 (d, J= 8 Hz, 1H), 4,39-4,42 (m, 1H), 3,80 (t, J = 4,5 Hz,
4H), 3,51 (t, J=4,5 Hz, 4H), 3,06 (dd, J= 14,5, 5,5 Hz, 1H ), 3,01 (dd, J= 14,5, 5,5 Hz,
1H), 1,26-1,64 (m, 6H), 0,87 (t, /=7 Hz, 3H). ESMS+: 413,6 [M+1].

Céc vi du tir 12 dén 26 c6 thé dugc diéu ché theo cac phuong phap mb ta & trén.

Vi du 27: (S)-N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-yl)thiazol-5-

carboxamit va

Vi du 28: (R)-N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-yl)thiazol-5-

carboxamit

N N
A 1A
r I I
HN HN I

Chét ddng phan déi anh dugc didu ché trén SFC diéu ché THAR 80 bang céch sit
dung c6t Chiralpak AD-H (250x30mm; 5pM id). Chét triét quang dugc hoa tan trong
metanol (50mg/mL) va 45mg chét triét quang dugc nap 1én mdi bom. Viéc tach dugc
thuc hién bing cich st dung pha dong 1a 2-propanol 40% (cong: NH3H,O 0,05%) trong
CO, & tdc d dong 1a 70g/phut va ap sult nguoc trong hé théng 1a 10 MPa (100 bar).
Nhiét do cot dugc duy tri & 40°C va dinh dugc phat hién ¢ 220 nm. Tbng thoi gian chu
ky 1a 6 phat. Vi du 27 ((S)-N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-metylpiperazin-1-
yl)thiazol-5-carboxamit): LCMS (Xtimate C18, 2,1X30mm, 3uM id): Binh 1 RT: 2,036
(100%) MS: 426,2; Quay quang hoc (Thiét bi phan cuc dicrom, 589 nM) -0,143 (sd
=0,0004); kiém tra do tinh khiét khong dbi xting (OJ-H, 40% MeOH (0,05% DEA))
Pinh 1 RT: 3,61 (99,87%), Dinh 2 RT: 5,3 (0,13%). Vi du 28 ((R)-N-(1-(1H-Indol-3-
yDhexan-2-yl)-2-(4-metylpiperazin-1-yl)thiazol-5-carboxamit): LCMS (Xtimate C18,
2,1X30mm, 3uM id): Dinh 1RT: 2,035 (98,77%) MS: 426,2. Binh 2RT: 2,373 (1,23%)
MS: 427,2; Quay quang hoc (Thiét bi phén cyc dicrom, 589 nM) +0,160 (sd = 0,0003);
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kiém tra do tinh khiét khong dbi xing (OJ-H, 40% MeOH (0,05% DEA)) Dinh 1 RT:
3.6 (0,18%), Pinh 2 RT: 5,23 (99,82%).

Vi du sinh hoc 1: Thir nghiém phan cuc huynh quang in vitro v6i manh peptit alpha-
Synuclein (4F)

Thit nghiém phéan cyc huynh quang kiém tra kha ning cta hop chét trong viéc tic
ché su tu két tu ciia manh peptit a-synuclein. Peptit dugc U trong 60 phut & nhiét do
phong khi c6 mét hodc khong c6 mit ciia hop chét tht nghiém (ndng do ctia hop chit 14
tir 33,3 dén 0,3 uM). Mau duogc doc trén may doc dia BMG Pherastar & ché do phén cuc
huynh quang bing cach sir dung buéc séng kich thich tai 485 nm va budc soéng phat xa
tai 520 nm. S6 lidu duoc phan tich bang cach sir dung md hinh logistic fit bbn tham sb
(XLFit, Phin mém IDBS). Peptit 4F (CTGFVKKDQLGK (SEQ ID NO: 1)) dugc tao
ra béi American Peptide. MAu peptit méi dugc hoan nguyén trong nudc tinh khiét &
5 mM va dugc pha loang thanh 50 mM HEPES c¢6 d6 pH = 7,4 v6i NaCl 50 mM thanh
ndng do cudi cing 100 nM. Hop chit dang rin dugc hoa tan trong DMSO (10 mM), va

sau d6 dugc pha lodng trong chat dém.

S lidu ctia hop chét duge thir nghiém dugc trinh bay trong Bang 1. Hop chét so

sanh A va B ciing dugc thir nghiém.

N
QH“Y[SHC”“
’ o
HN" o ,\Ek
H ;'\{ T\
QE/\I/N\[(ES%N\\/N\
HN HNWZ%
N

Hop chét so sanh B: \L

Hop chét so sanh A:
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Bang 1
Vi du ICso (uM)*
so sanh A > 308
so sanh B 6,35
1 3,33+1,9*
2 3,55
3 0,27
4 5,9
5 1,3
6 0,39
7 0,37
8 0,77
9 8,5
27 0,4 +0,3%
28 0,7 £ 0,48
*n =1 trir khi c¢6 quy dinh khac
Sn=2
¥n=3+SEM

Vi du sinh hoc 2: Thir nghiém dugce ddong hoc in vivo

Dugc dong hoc va su phan bb trong ndo cua hogp chét theo sang ché duge xac
dinh & chugt C57BL/6 duc sau khi dung mét lidu trong tinh mach hoic qua dudong miéng.
Nhom gém 54 chuot duc dugc chia thanh hai nhém, mdi nhém g?)m 27 chudt. Chudt
trong nhém 1 (trong tinh mach) va nhém 2 (qua dudng miéng) dugc st dung hop chét
thir nghiém & lidu 10mg/kg (trong tinh mach) hodic 2mg/kg (qua dudng miéng). Miu
méu dugc 14y truéce khi ding lidu va tai thoi diém 0,08, 0,25, 0,5, 1, 2, 4, 8, va 24 gid
sau khi dung liéu (trong tinh mach), va truéc khi dung lidu, va tai thoi diém 0,25, 0,5, 1,
2,4, 6, 8 va 24 gid sau khi dung liéu (qua duong miéng). Mau duoc ldy tir cac nhém
gdm ba chudt tai mdi thoi diém trong cac éng vi ly tAm dwoc danh ddu chira K;EDTA
1am thudc chdng dong. Mau huyét twong dugc tach bang cach ly tim mau toan phin va
dugc bao quan & nhiét do dudi -70°C cho dén khi phan tich sinh hoc. Sau khi 14y mau

mau, chudt bi giét theo cach nhan dao bing cach gy ngat CO2 va ndo dugc thu gom tai
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cac thoi diém nay. Sau khi thu gom, miu nfo dugc rira trong nuée mudi dém phosphat
lanh-nuéc da (d0 pH = 7,4), lam khd nhe nhang trén gia‘iy loc, dugc can va dugc dit
trong &ng polypropylen. Cac mau ndo khic duge 1am ddng nhét bang cach st dung nuée
mubi dém phosphat c6 d6 pH = 7,4 va tdng thé tich dich ddng nhit bing ba 1dn khdi
lugng ndo. Sau d6 mau dugc bao quan & nhiét dd dudi -70°C cho dén khi phén tich sinh
hoc. T4t ca mAu duoc xir Iy dé phén tich bang cach két tha protein ma st dung axetonitril
va duogc phan tich bing phuong phap LC/MS/MS phii hop v6i muc dich (LLOQ:
1,01ng/mL cho huyét tuong va ndo). Cac thong sb dugc dong hoc duge tinh bang cach

sir dung cong cu phén tich khong ngén ciia Phoenix WinNonlin (Phi€n ban 6.3).

S lidu thu dugc tir thir nghiém nay dugc trinh bay trong Bang 2.

Béang 2
D6 6n D5 &n din Sinh kha dung | Do thanh thai 16 Bpe
0 on din y 1€ B:
Vidu dinh trong , qua dudng PK*
huyét tuwong (IV/PO)
SGF miéng* (mL/phuat/kg)
, 35% @
Sosanh A | 0On dinh 50 o NC 71 NC/0,05
phut
khong 6n | 89% @
So sanh B dinh 60 oh 14% 258 0,1/0,08
i phut
, 100% @
1 on dinh 190 oh 53% 81 2,0/0,4
phut
, 25% @ 120
4 on dinh o 100% 95 0,4/0,1
phut
, 100% @
5 on dinh 190 oh 79% 24 0,18/0,05
phut
10 ND ND 13% T5%* 0,8**/0,15
27 ND ND 57% 37 1,4/ 0,3
28 ND ND 14% 69 2,1/0,4
* & 10mg/kg
** & 2mg/kg

NC = khong phét hién dugc hop chét (duéi gidi han phat hién)
ND = Khoéng xac dinh
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Vi du sinh hoc 3: Thir nghiém NMR v& tac dung cia hop chét thir nghiém dbi véi su

tuong tac alpha-Synuclein véi mang lipit

Pé danh gia sy tuong tic cia hop chit thir nghiém véi ASYN ¢6 chiéu dai ddy
da khi ¢c6 mat mang lipit, thtr nghiém NMR dugc thyc hién. Cac phép do NMR dugce
thuc hién trong Phosphat 20mM, d6 pH = 7,4, NaCl 100mM trén quang phd ké Varian
Direct Drive 600MHz va Varian Inova 800MHz véi D20 10% lam dung mdi khoéa. Phé
dugc xt 1y bang cach st dung NMRPipe (xem tai lidu F. Delaglio, S. Grzesiek, G. W.
Vuister, G. Zhu, J. Pfeifer, A. Bax, ] Biomol NMR 1995, 6, 277-293). a-Synuclein dugc
st dung & 0,12mM trong khi 1-palmitoyl-2-oleoyl-sn-glyxero-3-phosphoglyxerol
(POPG)-liposom dugc bd sung & 0,8mg/ml khi c6 mit. T4t ca cac phd twong quan 'H-
I5N dugc ghi lai bang ddy xung SOFAST (xem P. Schanda, E. Kupce, B. Brutscher, J
Biomol NMR 2005, 33, 199-211). D4nh gi4 cong huéng & didu kién gin nhu sinh ly da
c6 san tir cong bd trude d6 (BMRB ID 16300; xem J. N. Rao, Y. E. Kim, L. S. Park, T.
S. Ulmer, J Mol Biol 2009, 390, 516-529). D& chuin d6 phéi tir, hop chét cia Vi du 1
dugc bd sung ting budce vao hdn hop liposom/ASYN. Phé twong quan *N-'H dugc ghi
lai cho mdi budc va cudong do tin hiéu duwoc dbi chiéu véi dang ASYN tu do khi giy ra
cac tac dung pha lodng. P& giam nhiéu trong dit liéu sin co, ty 1& cuong dd cho mot vai
vi tri amit cia ASYN dugc l4y trung binh cho hai viing dugc chon dé tuong tng véi céc
ché do lién két SL1 va SL2 quan sat dugce trude dé (xem tai liéu C. R. Bodner, A. S.
Maltsev, C. M. Dobson, A. Bax, Biochemical 2010, 49, 862-871).

Nhu duge thé hién trén Fig.1, cudong d6 tin hi€u cua phé tuong tac di hat nhan
qua mdt lién két (HSQC) dbi véi ASYN bi suy giam khi ASYN duge boc trong méing
lipit. Qua trinh 1am suy yéu tin hidu HSQC do lipit dwoc dao nguoc boi hop chét cia Vi
du 1, vi thé chimg t6 hop chét thir nghiém c6 kha ning 1am pha v su lién két cia ASYN
v6i mang lipit. Fig.1A thé hién sy suy giam tin hiéu 1a két qua cia su thay ddi cac gbe
ASYN khi ¢6 m3t POPG liposom. Truc Y (I/Io) 13 ty 1& cta cuong do tin hidu ctia phd
HSQC dbi v6i ASYN khi c¢6 mit (I) hodc khong cé mit (Io) ctia mang lipit. Trén Fig.1B,
ty 16 I/Io trung binh ctia cac gbc ASYN tir 3 dén 23 dugc v& do thi duéi dang ham ciia
ndng do ciia hop chét ciia Vi du 1 duge bd sung vao. D6 thi nay thé hién ring hop chét
ctia Vi du 1 da day Ibi su twong tac cia ASYN véi 1-palmitoyl-2-oleoyl-sn-glyxero-3-
phosphoglyxerol (POPG) (0,8mg/mL) liposom theo cach phu thudc ndng d6. Két qua
tuong tu thu dugc khi cac gbc ASYN tir 66 dén 76 dugc phan tich.

-52-



26088

Vi du sinh hoc 4: Tac dung ctia hogp chat thir nghiém dbi véi oligome hinh khuyén trong
mang lipit

Kinh hién vi dién tt duge st dung dé quan sat truc tiép tac dung ciia hop chét thir
nghiém ddi v6i sy hinh thanh oligome ASYN trong mang lipit. Lu6i Formvar véi 16p
don lipit dwgc nhudm twong phan bang dung dich uranyl axetat bio hoa trong ETOH
50% trong 25 phut. Sau d6, lwdi nay duoc tha ndi trén giot bitmut subnitrat 2% trong 10
phut, va lai dugc rira lai cAn than ba lan béng nude cit hai 14n va duge 1am kho hoan
toan. Lu6i duoc chup anh bang cach sir dung kinh hién vi dién tr truyén qua Zeiss
EM10. Tir m3i lw6i mAu, thu duge 5-10 anh hién vi dién tir & do phong dai 10.000 1an
va tir 5 dén 10 anh & d6 phong dai 40.000 1dn. Cac Am ban tét nhat duoc quét va dugce
phan tich bing chuong trinh ImageJ 1.43 dé u6c luong sb oligome hinh khuyén trong
mdi truomg khuéch dai 16n hon (100 x 100 nm) (Rasband, W.S., Image], U. S. National
Institutes of Health, Bethesda, Maryland, USA, http://imagej.nih.gov/ij/, 1997-2014).

Trong thir nghiém nay, hop chét ctia Vi du 1 duogc phét hién ra 13 1dm giam manh
su tich tu ciia dang oligome hinh khuyén, giéng hinh nhan ciia ASYN trong mang lipit,
trong khi vin quan sat thdy cac khoi két tu nhé, khong phai hinh khuyén. Fig.2A thé
hién anh hién vi dién tir cta oligome ASYN dugc tao ra trén luéi Formvar dugc phu
lipit khi khong c6 mat va c6 mat hop chit ctia Vi du 1. Fig.2B 1a dd thi phan 4nh s
lwgng cta anh hién vi dién tir. Hop chit ciia vi du 1 1am giam sb lugng oligome ASYN
hinh khuyén dugc phéat hién trén luéi Formvar & ndng do thip dén 10 nM (trung binh +
SEM cho 20 14n do). Hop chét cia Vi du 1 dat duoc cac tac dung nay & ndng do dudi
hé sb ty luong so véi ASYN. Phat hién nay phtt hgp véi mo hinh héa dong hoc phan tir
thé hién rang hop chét ciia Vi du 1 1am 6n dinh c4u hinh ctia ASYN it ¢6 kha ning tao

ra oligome hinh khuyén trong mang lipit.

Két qua nay d& xuét ring hop chit ctia Vi du 1 twong tic véi cac dang oligome
va dang lién két véi lipit cia ASYN theo cach lam giam 4i luc ctia oligome ASYN d6i
v6i mang lipit. Hop chéit cta Vi du 1 ¢6 thé can trd su oligome héa ASYN, su lién két
cia ASYN vé6i mang lipit, va sy tao thanh oligome hinh khuyén gidng hinh nh4n ("c4c
18") trong cac mang nay. Két qua nay ciing dé xut rang hop chét ctia Vi du 1 bién ddi

su két tu cia ASYN va ngdn can su tao thanh cAu trac oligome déc thu dugc tin 1a gop
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phan vao tinh gdy doc thin kinh ctia ASYN bi gép cudn sai, oligome héa & bénh

Parkinson.

Vi du sinh hoc 5: Tac dung ctia hop chét thir nghiém d6i vé6i alpha-Synuclein trong té
bao

T4c dung cua hop chit ciia Vi du 1 1én su tich tu ASYN trong té bao u nguyén
bao than kinh B103 biéu hién qué mirc ASYN ngudi duoc nghién ciru. Hé biéu hién
lentivirut duoc sir dung dé biéu hién ASYN duoc gin GFP trong cac té bio nay. 48 gio
sau khi su biéu hién dugc bat diu, ta duge 16ng hoic Vi dy 1 (0,1 hodc 1,0 pM) duoc
bd sung vao trong 24 gid nita. Lugng GFP-ASYN tich tu dugc hién thi hoa. Nhu dugc
thé hién trén Fig.3, Vi du 1 1am gidm cudng d6 phat huynh quang GFP trong céc té bao
nay & 1,0 pM (*p<0,05 so v6i nhom dbi ching ta duge 16ng). Vi thé hop chit cta Vi
du 1 dwgc phat hién ra 14 1am giam ndng d6 cia ASYN-GFP trong té bao biéu hién qué
mic ASYN.

Vi du sinh hoc 6: Nghién ctru tac dung in vivo

Bénh Parkinson (PD) dugc ddc trung bdi su tich tu bét thuong dang oligome cua
alpha-synuclein (ASYN). Gia thiét 12 cac dang c6 doc tinh nay ctia ASYN gép phin vao
su rdi loan chirc ning than kinh va su chét té bao quan sat dugce trong PD va céc bénh
ly synuclein khac, mot phén, thong qua su tao thanh cAu tric giéng nhu 15 trong mang
té bao. Hop chit duoc mo ta trong ban mé ta nay dwgc thiét ké dé cai thién triéu ching
va bénh 1y lién quan dén PD bang cach phong bé chon loc sy hinh thanh va viéc tich tu
cac dang gy doc nay cia ASYN.

A) M5 hinh chudt chuyén gen cia bénh Parkinson

Hop chét cta vi du 1 dugc dénh gia trong md hinh chudt chuyén gen ciia bénh
PD biéu hién qua mirc ASYN kiéu dai ctia ngudi dudi viing khai d¢au Thy-1 (con duoc
goi 12 chudt chuyén gen ASYN dong 61), bang céach st dung hop chit cia Vi du 1 aTant
0, 1, hodc 5mg/kg (tiém phiic mac) mot 1an mdi ngdy (nim ngay mdi tudn) trong ba
thang va sau d6 danh gi kha ning gidc quan-van dong lién quan dén PD, su bién doi

sinh héa, va cac thay dbi vé ASYN va protein lién quan trong bénh 1y than kinh.

Thit nghi€ém nhiém vu trén thanh tron dugce st dung dé danh gia suy giam cam

gidc-van dong, bang cach sir dung sb 14n trugt chan 13 sd do két qua chinh (Fig.4). Bé
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x4c nhan kha ning sdng ctia md hinh chudt chuyén gen, chudt khéng chuyén gen va
chuét chuyén gen ASYN dugc thir nghiém, va s 1an trugt chan cia chudt chuyén gen
dugc didu tri bang ta dugc 16ng 14 cao hon c6 ¥ nghia théng ké so véi nhém dbi ching
khong chuyén gen dugc diéu trj bing t4 duoc 1ong (****p<0,0001). Chudt chuyén gen
dugc diéu trj bﬁng hop chét cia Vi du 1 & c4 hai liéu thi nghiém déu c6 su gidm s6 1an
trugt chan c6 y nghia théng ké so v6i chudt chuyén gen duoc didu tri bing ta dugc 16ng

(*p<0,05 va #p<0,01 so véi chudt chuyén gen ASYN duoc didu trj bang ta dugc 10ng).

Phén tich thdm tach Western dich ddng nhét v6 ndo va hdi hai ma cta ndo da boc
16 su giam c6 y nghia théng ké vé ndng d6 protein ASYN chuyén gen. Péanh gi4 sinh
hoéa protein oligome bang cach sir dung phuong phap chim diém khéang thé A1l (bao
gém ASYN) trong dich df“)ng nhét vo ndo duge thuc hién. M6 hinh chudt chuyén gen
dugc xac nhan, vi danh gid chdm diém khang thé A11 cua oligome trong dich ddng nhit
v6 ndo da thé hién sy gia ting c6 ¥ nghia thng ké vé sy nhuém mién dich A1l trong
phén bao twong cla vo ndo & tran ciia chudt chuyén gen ASYN dugc diéu tri bing ta
dugc 16ng so véi chudt ddi chimg khong chuyén gen dugc didu trji bang ta dugc 1ng
(Fig.5; *p<0,05). Viéc diéu tri bang hop chét cia Vi du 1 (Smg/kg) da 1am gidm oligome
c6 v nghia thdng ké trong phén bao twong tir ving vo ndo & tran ctia chudt so véi chudt

chuyén gen ASYN dugc diéu tri bang ta duoc 1ong (Fig.5; *#p<0,001).
B) M6 hinh chuét chuyén gen ASYN dong 61

Cac nghién ctru danh dAu mién dich trugc d6 cuia Masliah va cong su da chung
t6 s gia ting danh ddu mién dich ASYN c6 ¥ nghia théng ké trong mang thin kinh vé
nio & chuot chuyén gen ASYN dong 61 (Masliah E. et al., Science, 2000,
287(5456):1265-9). Céc phat hién bénh hoc than kinh nay dugc xac nhén lai trong thir
nghiém nay bing cach st dung cac phuong phap duge mé ta bai Masliah va cong su.
Viéc st dung hop chat cia Vi du 1 (dung liéu 1 va S5mg/kg) gdy ra sy giam ndng do
ASYN c6 ¥ nghia thong ké khi duoc xac dinh boi cac tac dung ddi véi su danh diu mién
dich ASYN (cac Fig.6 va Fig.7). C6 su gia ting c6 y nghia thng ké vé danh diu mién
dich ASYN véi khang thé khang alpha-synuclein Millipore trong mang than kinh vo ndo
("**p<0,0001) (Fig.6A) va trong than té bao than kinh cta chudt chuyén gen ASYN
("p<0,01) (Fig.6B) so vé6i dbi chimg khong chuyén gen/ta dugc 1ong. Viée dung hop

chét cia Vi du 1 (1 va Smg/kg) 1am giam su danh d4u mién dich alpha-synuclein c6 y

-55-



26088

nghia thdng ké trong mang thin kinh vé ndo (Fig.6A) (***p<0,0001 so v&i chudt chuyén
gen ASYN duoc diéu trj bing ta dugc 10ng), va 1am giam sb lrong than té bao than kinh

duoc danh ddu mién dich ASYN khong c6 ¥ nghia thong ké & 5mg/kg (Fig.6B).

Hon nia, su chudn hoa chit danh diu lién quan dén su thoai hoa than kinh bao

gdm tyrosin hydroxylaza, NeuN, va GFAP dugc quan sat thiy.

Nhu duge thé hién trén Fig.8, tic dung cta hop chit cia Vi du 1 & ndng do
0,5mg/kg va 1mg/kg d6i véi su suy giam cam gidc-van dong & chuot chuyén gen ASYN
dong 61 dugc nghién ciru, bang cach sir dung thir nghiém chirc ning véan dong trén thanh
tron dugc mo ta & trén. Sy gia ting sb 14n trugt chan ¢ ¥ nghia théng ké duge quan sat
thdy & chudt ddi chimg chuyén gen ASYN dugc diéu tri bang ta dugc léng so v6i chudt
dbi chung khong chuyén gen dugc didu tri bang ta dugc long (****p<0,0001). O ndng
d6 1mg/kg, viéc didu tri bing hop chit ciia Vi du 1 cai thién c6 ¥ nghia thdng ké (s6 1an
trugt chan giam) & chudt chuyén gen ASYN so v6i chudt chuyén gen ASYN dugc diéu
tri bing t4 duge 16ng (*p<0,01). O lidu 0,5mg/kg, hop chit ctia Vi du 1 1dm gidm s 1an
trugt chan khong c6 ¥ nghia thong ke.

Péng thoi, két qua nay chimg t6 rang hop chét ctia Vi du 1 cai thién dang ké két
qua gidc quan-van dong, sinh héa, va bénh hoc than kinh trong m6 hinh chudt chuyén
gen. Phat hién nay da khing dinh ring viéc st dung hop chét ciia Vi du 1 cai thién céc
s6 do v& hanh vi, sinh hoa, va bénh hoc than kinh trong mo6 hinh chuot chuyén gen cla

bénh Parkinson/sa sut tri tué voi thé Lewy (PD/DLB).
Vi du sinh hoc 7: Phat trién chit d4anh déu sinh hoc
A) S6 luong phan
Trong nd luc hudng t6i su phét trién ctia chét danh du sinh hoc hoéa sinh va chirc
nang c6 thé suy luan duoc, cac danh gia bd sung dugce thyc hién, bao gbm viéc danh gia

sd lrgng phan duoc tao ra trong méi trudong méi va ndng dd ASYN trong tim sau khi

chét.

Chirng tdo bon man tinh & bénh nhan Parkinson c6 ty 1€ tir 50% dén 80%, va c6
thé ¢6 trudc chin doéan khoang 20 nim hodc ldu hon (Awad, R.A. World J.
Gastroenterol. 2011, 17(46), 5035-5048; Kim, J.S. et al., J. Neurol. Sci. 2011, 310(1-2),

144-151). Céc triéu chimg lién quan bao gdm thoi gian chuyén giam va cac bét thuong
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EMG (phén xa trc ché co that hu mén truc trang), va kém theo cac phat hién bénh hoc
quan trong bao gém thé Lewy trong nhan va than kinh phé giao cam, va noron gay tiét
dopamin giam. Sy rdi loan chirc ning rudt nay bi trim trong hon béi mirc d6 hoat dong
giam, thay d6i ché d6 #n (thyc phdm va nudc), va anh huéng cia cac loai thubc

Parkinson.

M6t nghién ctru duge cong bd trudc d6 bao gdbm bao céo 14 chudt chuyén gen
ASYN dong 61 c6 nhu dong rudt, luong phéan thdi ra, va can ning gidm (Wang, L. et al.
Neurogastroenterol. Motil. 2012, 24(9), e425-436). Déi v6i nghién ciru nay, viéc danh
gia sb luong phan duge thuc hién Két hop véi phén thir nghiém hoat dong vén dong tu
phét. Vao luc két thuc phién thir nghiém 5 phut, ngudi thi nghiém dém s lugng phan
c6 mit trong budng thir nghiém, va két qua duoc trinh bay trén Fig.9. Chudt chuyén gen
ASYN dugc diéu trj bang ta dugc 10ng c6 su giam c6 y nghia théng ké vé s6 lugng phan
dugc tao ra trong méi trudng mai so véi chudt ddi chirng khong chuyén gen duoc diéu
tri bang ta dugc 16ng (*p<0,05). Hop chét ctia Vi du 1 khong c6 tac dung ddi véi sb
lwong phan dugce tao ra & chudt khéng chuyén gen, nhung chirc ning dugce khdi phuc &
chudt chuyén gen ASYN ¢ liu 0,5mg/kg (#p<0,05 so véi chudt chuyén gen ASYN
duge didu trj bang ta duge 16ng) va Img/kg (*#p<0,001 so v&i chudt chuyén gen ASYN

duge didu trj bang ta duoc 16ng).
B) Chtic nang tim

Gibng nhu rdi loan chtrc ning rudt, cac thay dbi vé sinh hoa va chirc nang tim c6
thé c6 trude chin doan bénh Parkinson khoang 20 nim nay hodc 1au hon. Sy thay dbi
chirc niang d3 duoc phén tich k§ & bénh nhan PD bao gdm sy bién ddi nhip tim va ha
huyét ap tu thé dimg (Kaufmann, H. et al., Handbook Clin. Neurol. 2013, 117, 259-278;
Jain, S. et al., Neurobiol. Dis. 2012, 46(3), 572-580; Senard, J.M. et al., Rev. Neurol.
(Paris) 2010, 166(10), 779-784; Post, K.K. et al., Parkinsonism Relat. Disord. 2008,
14(7), 524-531). Cac thay ddi chirc nang nay kém theo cc phét hién bénh Iy nhu mét
su phéan bd day than kinh gay tiét noradrenalin co tim va su c6 mit cta cac khéi két tu
ASYN trong day than kinh tu tri tim (Jellinger, K.A., J. Neurol. Sci. 2011, 310(1-2),
107-111). Céc phan tich truéc ddy vé hoa sinh va chirc ning tim & chudt chuyén gen
ASYN dong 61 da ching to dugc sw c6 mit cia hASYN trong thanh tdm thit va tdm

nhi cta tim dugce nim trong soi gy tiét noradrenalin (Fleming, S.M., J. Parkinsons Dis.
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2011, 1(4), 321-327). D6i v6i nghién ciru ndy, cic danh gia thdm tich Western vé ASYN
tim sau khi chét bang phan tich thim tach Western dugc thuc hién dé khang dinh su ¢6
mat trong mé tim clia chudt chuyén gen ASYN va danh gié téc dung ctia hop chét cua
Vi du 1 dbi véindng d6 ASYN trong tim ctia chudt chuyén gen (Fig.10). Day 14 sy gia
ting c6 y nghia théng ké vé mirc ndng d ASYN trong tim d3 duoc phét hién & chudt
chuyén gen ASYN dugc diéu tri bang ta dugc 16ng so véi chudt d6i chiig khong chuyén
gen dugc diéu tri bang ta duge 1éng (***p<0,001). C6 sy chuin héa ndng 46 ASYN c6
v nghia théng ké & chudt chuyén gen ASYN dugc diéu tri bing 0,5 hogc 1mg/kg hop
chit ctia Vi du 1 so véi chudt chuyén gen ASYN dugc didu tri bing ta dugc 16ng
(####p<0,0001).

C) Chyp anh vdng mac

Su tich tu bt thudng protein than kinh alpha-synuclein (ASYN) duoc gia dinh
12 co s& cho su chét t& bao than kinh va rdi loan chirc ning synap & bénh Parkinson (PD)
va sa stt tri tué véi thd Lewy (DLB). Hop chét can tré ¢6 chon loc dong hoc gép cudn
cla protein alpha-synuclein va ngan can sy tao thanh dime lan truyén duoc phat trién va
duogc danh gia thém trong mo hinh dong vat. Su thay dbi chirc nang thi gidc xuét hién &
mdt sb bénh nhan Parkinson (Botha, H. et al., Parkinsonism Relat. Disord. 2012, 18(6),
742-747; Bodis-Wollner, I. et al.,, Behav. Neurosci. 2013, 127(2), 139-150; Bodis-
Wollner, 1., Parkinsonism Relat. Disord. 2013, 19(1), 1-14; Javaid, M.A. et al.,
Parkinsonism Relat. Disord. 2012, 18(Suppl. 1), S100-3) va c4c bao cdo gan ddy d4 trinh
bay vé cac thay d6i bénh ly c6 thé xay ra trong véng mac clia bénh nhén Parkinson. Céc
nghién ctru chup cép 16p quang hoc (OCT) da chitng to dugc 16p soi than kinh véng mac
giam & bénh nhin Parkinson (Yu, J.G. et al., PLoS One 2014, 9(1), €85718). Danh gia
sau khi chét da cho thiy céc ling dong ASYN trong vong mac ctia bénh nhan Parkinson
(Bodis-Wollner, I. et al., Ann. Neurol. 2014, 75(6), 964-6).

Tinh kha thi cia cac danh gia chyup anh vdng mac theo chidu doc lap lai cia e-
GFP- ASYN trong md hinh chuét chuyén gen PDNG78 ctia DLB/PD d4 ching td tir
trede rang day 1a phwong phép ddnh gia va theo dai sy tién trién cua cac thay doi thoai
héa than kinh trong md hinh déng vat ciia bénh Parkinson (Rockenstein et al., "Retinal
scanning evaluations of alpha-synuclein-eGFP deposition in a transgenic mouse of

PD/DLB," Society for Neurosciences, Annual Meeting, 2013, Abstract No. 329.06).
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Déu hiéu bénh ly tién trién trong véng mac PDNG78 dugc chi ra 12 phan anh bénh ly
CNS, nh& d6 cung cip phuong tién dé danh gia khong xam 14n va lap lai cac can thiép

trj liéu tiém nang trong md hinh chudt chuyén gen ctia PD/DLB.

Thir nghiém nay dugc thuc hién dé danh gia tac dung ctia hop chét cta Vi du 1
(dung 3 thang tiém phic mac & ndng d6 0 & Smg/kg) dbi khi c6 mit va su tién trién cua
bénh ly vong mac do alpha-synuclein (ASYN) trong thir nghiém chup &nh véng mac
theo chiéu doc trong md hinh chudt chuyén gen ctia bénh Parkinson/sa stt tri tué véi thé
Lewy (PD/DLB). Péi tugng chudt chuyén gen biéu hién qua mic alpha-synuclein-GFP
(green fluorescent protein- protein phat huynh quang mau xanh 14 cédy) dung hop duéi
ving khoi diu PDGF-beta va thudng dugc goi 1a chudt chuyén gen PDNG78
(Rockenstein, E. et al., J. Neurosci. Res. 2005, 80, 247-259). Chudt chuyén gen
PDNG?78 biéu hién ASYN-GFP dung hop & mirc cao hon tir 2 dén 5 14n so véi chudt
d6i chimg khong chuyén gen. Mirc d6 biéu bién cia ASYN trong CNS 14 cao nhét trong
hé vién, bao gdm c4c ving tin v6 ndo va hdi hai ma, ciia chudt chuyén gen PDNG78.
Su phéan bd trong té bao cia ASYN-GFP phan 4anh ddu hiéu lién quan dén bénh ly
synuclein bao gdm su tich tu trong than té bao than kinh, sy bit mau rai rac trong mang

lué6i than kinh, su bét mau thanh ddm trong synap, va cac léng dong quanh mach.

Tbng cong thuc hién bbn dot chup anh, bao gdm dudng co s& trude khi bat ddu
diéu tri va ba dot chup anh tiép theo cach nhau khoang 1 thang. Phén tich anh vong mac
vé ty 1& % hinh anh c6 ASYN-GFP (Fig.11) d3 thé hién su gia ting c6 ¥ nghia théng ké
vé ty 1& % dién tich hinh anh c¢6 ASYN-GFP trong vdng mac ctia chudt chuyén gen &
mirc dudng co s& trude khi bat ddu didu tri (**p<0,01 so v6i chudt khong chuyén gen
dugc didu tri bang td duoc 16ng) va d6i voi mbi 1an quét tiép theo (*p<0,05 va
**¥,<0,001 so véi chudt khong chuyén gen duoc didu tri bing ta dugc 16ng). Ty 18 %
dién tich duwong tinh véi ASYN-GFP duoc giam & chudt chuyén gen duoc diu tri bang
hop chét ciia Vi du 1 (5mg/kg) sau khoang 60 ngay diéu tri va tiép tuc kéo dai dén thoi
diém chup anh 90 ngay (###p<0,001 so v&i chudt chuyén gen ASYN duge diéu tri bing

t4 dugc 16ng).

Phan tich dém sb hat duong tinh v6i ASYN-GFP (Fig.12) cho thy sy danh dau
protein huynh quang mau xanh 14 cdy (GFP) quanh mach va diu mut than kinh lién tuc

va gia ting & chudt chuyén gen, nhung khong xuét hién & chudt khong chuyén gen. Pay
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12 sy gia tang c6 ¥ nghia théng ké vé tong s6 hat ASYN-GFP trong vong mac cia chudt
chuyén gen & dudng co so trude khi bat dau diéu tri (*p<0,05 so v6i chudt khéng chuyén
gen dugc diéu tri bang ta dugc 16ng) va ddi véi cac 1an quét bit dau & thoi diém khoang
60 ngay diéu tri (**p<0,01 so véi chudt khong chuyén gen duoc diéu tri bang t4 duge
16ng). $6 hat duong tinh véi ASYN-GFP duogc giam & chudt chuyén gen ASYN dugc
diéu tri bing hop chét cia Vi du 1 (Smg/kg) sau khoang 60 ngay diéu tri va tiép tuc dén
thoi diém chup anh 90 ngay (##p<0,01 so v6i chudt chuyén gen ASYN duoc didu tri
bang ta dugc 16ng).

Céc phat hién tir thir nghiém nay chimg to ring viéc ding hop chét cia Vi du 1
(5mg/kg mdi ngay; trong 3 thang) tao ra su thay ddi c6 loi dbi véi bénh 1y vdng mac
ASYN cua chudt chuyén gen biéu hién qué mirc ASYN duéi dang md hinh cia PD/DLB.
S lidu nay ciing cung cip bang ching bd sung dé xac dinh tic dung c¢6 loi ctia hop chit

ctia Vi du 1 bang phuong phap chup anh suy luan.
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YEU CAU BAO HO

1. Hop chiét c6 cong thic (I):
1
= H R
\ l N\H/A\Y,N\R4
HN R* O

R! 1a H, halo, Ci.salkyl, hodc CF3;

@

trong do:

R? 13 -CF; hoic Cr.alkyl khong duge thé hodc duge thé bing halo hoic -CFs;
A 1a vong heteroaryl 5 canh;
Y khong c¢6 miét hodc 1a Cr.salkylen;

trong d6 khi Y khong c6 mat, thi R? va R* cliing véi nito ma ching gin vao tao ra vong
heteroxycloalkyl mét vong, khong duoc thé hodc duge thé bang Cr.salkyl; va

khi Y 1a Ciaalkylen, R® va R* cling vé6i nito ma chung gin vido tao ra vong
heteroxycloalkyl mét vong, khong dugc thé hoic duoc thé bing Crsalkyl; hosic R3 va Y
cling v6i nito ma R dugc gin vao tao ra vong heteroxycloalkyl mot vong, va R* 1a H
hodc Ci.salkyl;

hoac muoi dugc dung cua nod.

2. Hop chét dugc chon tir nhém bao gém:

N
H \H/[ >\N/‘\ N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-
N N—
] S _/
@)

N metylpiperazin-1-yl)thiazol-5-

carboxamit

N
H \>\N/\\
I N s N N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-
HN O (piperazin-1-yl)thiazol-5-carboxamit
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N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(2-
(4-metylpiperazin-1-yl)etyl)thiazol-5-

HN o \—7
carboxamit
N
¥ \”/[ \>\Nﬁ _ N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-
o . :
AN 8 metylpiperazin-1-yl)oxazol-5-
carboxamit
Hm/I\IN\>\N/\\ N-(1-(1H-Indol-3-yl)hexan-2-yl)-5-(4-
S —
AN 5 — metylpiperazin-1-yl)-1,3,4-thiadiazol-
2-carboxamit
! '\f’h{%N/\\N ‘N-(1-(1H-Indol-3-yl)hexan-2-y1)-5-(4-
N W/Lﬁ —/ metylpiperazin-1-yl)-4H-1,2,4-triazol-
3-carboxamit
! m//,: Ny N-(1-(1H-Indol-3-yl)hexan-2-y1)-2-(4-
AY 8 ﬁ —/ metylpiperazin-1-yl)-1H-imidazol-5-
carboxamit
T N N-(1-(5-flo-1H-indol-3-yl)hexan-2-yl)-
N
] ﬁ]/ES%\\N/jO 2-(2-morpholinoetyl)thiazol-5-
HN 0O —/ :
carboxamit
N \
N AN b
s\, N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-
HN 0 morpholinothiazol-5-carboxamit
oo N
NYES% NQ N-(1-(1H-indol-3-yl)hexan-2-y1)-2-
HN O

(pyrrolidin- 1-yl)thiazol-5-carboxamit
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N
H | N
’ N W/E s N N-(1-(1H-indol-3-yl)hexan-2-y1)-2-(2-
O
HN 0 — morpholinoetyl)thiazol-5-carboxamit
F
4] N\>\N /\\N N-(1-(5-flo-1H-indol-3-yl)hexan-2-yl)-
] S 2-(4-metylpiperazin- 1-yl)thiazol-5-
HN O :
carboxamit
N
F H >\N/\\ N-(1-(6-flo-1H-indol-3-yl)hexan-2-yl)-
N S \\/I
N | S 2-(4-metylpiperazin-1-yl)thiazol-5-
carboxamit
F
H , [\{>\N /\ B N-(1-(5,6-diflo-1H-indol-3-yl)hexan-2-
I S yl)-2-(4-metylpiperazin-1-yl)thiazol-5-
HN 0 -
carboxamit
N /\
Ho L >N _| 2-(4-metylpiperazin-1-y1)-N-(6,6,6-
s
Y I o triflo-1-(1H-indol-3-yl)hexan-2-
yl)thiazol-5-carboxamit
CF,
-N
Ho o S N-(1-(1H-indol-3-yl)hexan-2-yl)-5-
N s \\/O
| morpholino-1,3,4-thiadiazol-2-
HN 0
carboxamit
-N
H \ N-(1-(1H-indol-3-yl)hexan-2-yl)-5-(2-
| " S N/\\N 4-metylpi in-1-yl)etyl)-1,3,4
N o A (4-metylpiperazin-1-yl)etyl)-1,3,4-
thiadiazol-2-carboxamit
F
H r\;’N\ N-(1-(5-flo-1H-indol-3-yl)hexan-2-yl)-
N
] jo]/LS N/\:\/ 5-(2-(4-metylpiperazin-1-yl)etyl)-1,3,4-
AN thiadiazol-2-carboxamit
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N
H m/[ %CN\ N-(1-(1H-indol-3-yl)hexan-2-y1)-2-(1-
S
metylpiperidin-4-yl)thiazol-5-
AL 5 ylpip yD
carboxamit
-N
¥ N \>\N® N-(1-(1H-indol-3-yl)hexan-2-yl)-5-
S
| rrolidin-1-yl)-1,3,4-thiadiazol-2-
N 5 (py yD
carboxamit
-N _
H m/i %CN\ N-(1-(1H-indol-3-yl)hexan-2-yl)-5-(1-
S
N | 5 metylpiperidin-4-y1)-1,3,4-thiadiazol-2-
carboxamit
N
HT\/[ Sr/ N7 N-(1-(1H-indol-3-yl)hexan-2-yl)-2-(4-
S
N | o V metyl-1,4-diazepan-1-yl)thiazol-5-
carboxamit
N
H W/[ Sy (S)-N-(1-(1H-Indol-3-yDhexan-2-yl)-2-
N N—
s . . .
Y | S (4-metylpiperazin-1-yl)thiazol-5-
carboxamit va
N _
H # Sy (R)-N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-
N N—
: S s . . .
| : (4-metylpiperazin-1-yl)thiazol-5-
HN O
I carboxamit
va mudi duoc dung cia ching.
3. Hop chét theo diém 1, hodc mubi dugc dung cua no, trong d6 R! 1a H, flo, clo,

brom, metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, hodc tert-butyl.

4, Hop chét theo diém 1, hodc mubi duoc dung cua nd, trong d6 R! 1a H hoic flo.
5. Hop chét theo diém bét ky trong sé cac diém 1, 3 hodc 4, hodc mubi duoc dung

cia n6 trong d6 R? 1a -CF3, hodc metyl, etyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

hoic tert-butyl, mdi nhém khong duge thé hodc dugc thé béng flo, clo, brom, hodc -CFs3.

6. Hop chét theo diém bét ky trong sb cac diém 1, 3 hodc 4, hodc mudi duoc dung
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cla nd, trong d6 R? 13 -CF; hodc Ci.alkyl tiy ¥ duge thé bang halo hoic -CF;.

7. Hop chit theo diém bt ky trong s6 cac diém 1, 3 hodc 4, hosc mudi duge dung

ctia né, trong d6 R? 1 Cs.salkyl, khong dugc thé hodc dugc thé bang flo hoic -CFs.

8. Hop chit theo diém bat ky trong sb cac diém 1, 3 hodc 4, hoic mubi dugc dung

cua nd, trong d6 R? 1 butyl.

9. Hop chét theo diém bét ky trong sb cac diém 1, 3 hoic 4, hoic mudi dugc dung

ctia n6, trong d6 R? 14 propyl dugc thé bang -CF;.

10.  Hop chét theo diém bét ky trong sb cac diém 1, 3 hoic 4, hoic mudi dugc dung

ciia no, trong d6 R? ¢6 cAu hinh hoa hoc 1ap thé dang "R".

11.  Hop chéit theo diém bat ky trong sb cac diém 1, 3 hoic 4, hoic mudi duge dung

clia n6, trong d6 R? ¢6 chu hinh héa hoc 1ap thé dang "S".
g p g

12.  Hop chét theo diém bét k¥ trong sb cac diém 1 hozc tir 3 dén 11, hodc mudi dugc
dung cda nd, trong dé A 1a vong heteroaryl 5 canh c6 hai hodc ba nguyén tir khéc loai

trong vong.

13.  Hop chit theo diém bt ky trong sb cac diém 1 hodc tir 3 dén 11, hodc mudi dugc
dung ctia n6, trong d6 A 1a vong heteroaryl 5 canh c6 hai nguyén tir khéc loai trong vong
khong lién ké.

14.  Hop chét theo diém bét ky trong s céc diém 1 hodc tir 3 dén 11, hodc mubi dugc
dung ctia né, trong d6 A 1a thiazol, thiadiazol, oxazol, imidazol, hodc triazol.

15. Hop chét theo diém bét ky trong s6 cac diém 1 hodc tir 3 dén 11, hodc mudi duge
dung cta nd, trong dé A la thiadiazol.

16.  Hop chit theo diém bat ky trong sb cac diém 1 hosc tir 3 dén 11, hodc mudi duoc
dung ctia no6, trong dé A la thiazol.

17.  Hop chét theo diém bat ky trong sb cac diém 1 hoidc tir 3 dén 11, hozic mubi dugc
dung cua nd, trong d6 Y khong c6 mat.

18.  Hop chét theo diém bét ky trong s cac diém 1 hodc tir 3 dén 11, hodc mubi dugc
dung cua né, trong d6 Y 1a -CHz-, -CH2CH»-, -CH(CH3)-, -(CH2)3-, -C(CHj3)2-,
-(CH2)s-, -CH((CH2).CH3)-, -CH(CH(CH3)2)-, -CH(CH,CH3)CH;-, -
CH(CH3)CH(CH3)-, -CH(CH3)(CHa)2-, hodc -CH2CH(CH3)CHa-.
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19. Hop chét theo diém 18, hoic mubi dugce dung cua nd, trong d6 Y 1a -CHa-,

-CH,CH2a-, hodc -CH(CH3)-.
20.  Hop chét theo diém 18, hoic mudi duoc dung cta nd, trong d6 Y 1a -CH,CH,-.

21.  Hop chét theo diém bét ky trong sb cac diém 1 hodc tir 3 dén 20, hodc mubi duoc
dung cta no, trong d6 R? va R* cing véi nito ma ching gin vao tao ra vong

heteroxycloalkyl mét vong, khéng duoc thé hoic dugc thé bang Ci.salkyl.

22.  Hop chét theo diém 21, hoic mudi duwoc dung ctia né, trong d6 R? va R* ciing véi
nito ma chiing gén vao tao ra azetidin, pyrolidin, piperidin, azepin, piperazin, morpholin,
thiomorpholin, ho#c 1,1-dioxo-thiomorpholin, mdi nhém khéng dugc thé hodic dugc thé

bang Ci.alkyl.

23.  Hop chét theo diém 21, hoic mudi dugc dung ctia né, trong d6 R? va R* cling véi
nito ma chung gin vao tao ra pyrolidin, khéng duoc thé hoic dwgc thé bing
Ci-salkyl.

24.  Hop chét theo diém 21, hoic mudi duge dung cia nd, trong d6 R® va R* cling véi
nito ma chung gin vio tao ra morpholin, khong duoc thé hodc duoc thé bing
Ci-galkyl.

25.  Hop chét theo diém 21, hosic mubi duge dung clia né, trong dé R3 va R* cing vé6i
nito ma ching gin vao tao ra piperazin, khong dugc thé hodic dugc thé bing
Ci-salkyl.

26.  Hop chét theo diém 21, hosc mudi duge dung ctia n6, trong d6 R3 va R* cing véi
nito ma ching gén vao tao ra piperazin hosc 4-metyl-piperazin.

27.  Hop chit theo diém bat ky trong sb cac diém 1, tir 3 dén 16, hoac tir 18 dén 20,
hodc mubi dugc dung ciia né, trong d6 Y 14 Crsalkylen, va R3 va Y ciing véi nito ma R3
dugc gin vao tao ra vong heteroxycloalkyl mot vong, va R* 1a H hoic Ci.alkyl.

28. Hop chét theo diém 27, hoic mudi duoc dung ciia né, trong d6 Y va R3 cung véi
nito ma R? gin vao tao ra pyrolidin hodc piperidin.

29. Hop chét theo diém 27 hoic 28, hoidc mudi dugc dung ctia nd, trong d6 R* 1a H

hodc metyl.

30. Hop chét theo diém 1, hodc mudi dugc dung cua né, trong d6 R! 1a H, R? 1a
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Cisalkyl, A 1a thiazol, Y khong c6 mit hodc 1a etylen, va R® va R* cing v6i nito ma

chung gin vao tao ra N-metylpiperazin.

31.  Hop chit duoc chon tir nhém bao gom:

N-(2-(1H-Indol-3-yl)etyl)-2-(4-

N
H %Nﬁ .
] N S \\/N \ metylpiperazin-1-yl)thiazol-5-
HN o

carboxamit

N-(2-(1H-Indol-3-yl)etyl)-2-(2-(4-

N
H | N
Qj/y N Y[S>\\\Nﬁ metylpiperazin-1-yl)etyl)thiazol-5-
HN ! o) \\/N\

carboxamit

N .
] \>\N/\\ N-(1-(1H-indol-3-yl)hexan-2-yl)-N-
N g N N-
AN | 0 metyl-2-(4-metylpiperazin-1-yl)thiazol-
5-carboxamit
N-— N /\ .
[L m/ls% N\\/N\ N-(1-(1H-indol-3-yl)hexan-2-y1)-N-
N | S metyl-5-(4-metylpiperazin-1-yl)-1,3,4-
thiadiazol-2-carboxamit

va muoi dugc dung cua ching.

32. Dugc phém chtra (a) it nhat mot hop chét hodc mudi dugc dung ctia n6 theo diém

bét ky trong sb cac diém tir 1 dén 31, va (b) ta dugc dugce dung.
33. Dugc phém theo diém 32, trong do R? ¢6 cAu hinh héa hoc 1ap thé dang "R".
34.  Duogc phim theo diém 32, trong d6 R? ¢6 cAu hinh héa hoc 14p thé dang "S".

35.  Phuwong phap can trd su tich tu cta cac khéi két tu protein hodc peptit trong té
bao, hodc ngan ngira, lam cham, déy 10i, hodc uc ché su két tu protein hodc peptit trong
té bao, bao gdm budc cho té bao tiép xtic v6i it nhat mot hop chét hozc mudi duge dung
ctia n6 theo diém bét ky trong sb cac didm 1 dén 31, va/hoic duge phdm theo diém 34

v6i lugng hitu hiéu, trong d6 budce ti€p xuc 1a in vitro, hodc ex vivo.

36.  Hop chét theo diém 1, trong d6 hop chit nay la:
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N
Ho Sy ) N-(1-(1H-Indol-3-yl)hexan-2-yl)-2-(4-
N N—
| S metylpiperazin-1-yl)thiazol-5-
HN O
carboxamit

hodc muoi dugc dung cua no.

37.  Hop chét theo diém 1, trong d6 hop chét nay la:

N
H \%N/\\
, N ~s” LM N-(1-(1H-Indol-3-ylhexan-2-y1)-2-
HN © (piperazin-1-yl)thiazol-5-carboxamit

hoac muoi duge dung cua no.
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Fig.1
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Fig.3
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Fig.5
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Fig.6
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Fig.7
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Fig.10
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