(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o cmnsesmemroe o0 [N
CUC SO HUU TRi TUE
1-0043004
(51)202001 CO7D 401/00 (13) B
(21) 1-2020-04710 (22) 17/01/2019
(86) PCT/IB2019/050387 17/01/2019 (87) W02019/142126 A1 25/07/2019
(30) 201841001978 17/01/2018 IN
(45) 25/02/2025 443 (43) 25/12/2020 393

(73) AURIGENE DISCOVERY TECHNOLOGIES LIMITED (IN)
39-40, Kiadb Industrial Area, Electronic City Phase II, Hosur Road, Karnataka.,
Bangalore 560100, India

(72) CHIKKANNA, Dinesh (IN); KHAIRNAR, Vinayak V. (IN); RAMACHANDRA,
Muralidhara (US); SATYAM, Leena Khare (GB).

(74) CONG TY LUAT TNHH IP MAX (IPMAX LAW FIRM)

(54) HOP CHAT ALKYNYLEN VA CHE PHAM CHUA HQP CHAT NAY



(21) 1-2020-04710

(57) Séng ché dé clp dén cac hop chit alkynylen dugc thé hién boi hop chét co cong thirc
(), cac mubi c6 tac dung dugc dung va cac chit ddng phén 1ap thé ctia né, va ché phdm chtra

hop chit nay.


chothuelaptop.info
Textbox
(21)    1-2020-04710

chothuelaptop.info
Textbox
(57)


43004

Linh vue k¥ thuit dwoc dé cap

Sang ché @& cap dén cac dan xuét alkynylen duoc thé méi c6 cong thirc (I) va cac

As 1 o1 &= ) r
muoi ¢6 tac dung duge dung cta no.

Séng ché ciing dé xuit c4c ché phim co tac dung duoc dung bao gdm céc hop chét

theo sang ché.
Tinh trang k¥ thuit ciia sing ché

Ung thu duge dic trung chi yéu boi su gia tang s6 luong té bao bt thuong ¢6 ngudn
géc tr mot mo binh thudng nhét dinh, su xdm 14n cta cdc md 14n cin boi cac té bao bat
thudng nay, hodc su lay lan cta céac té bao 4c tinh theo dudng bach huyét hodc mau dén céc
hach bach huyét khu vure va d&én céc vi tri xa (di cin). Dit liéu 14m sang va cic nghién ciu
sinh hoc phéan tir cho thdy ung thw 1a mot qua trinh nhiéu giai doan bit dau vé6i nhiing thay
ddi nhé tién ung thu, cé thé trong mot s6 didu kién nhét dinh tién trién thanh ung thu. Tén
thwong thudc ung thur ¢6 thé tién héa vo tinh va phat trién kha ning ting cudong xam lan, ting
truéng, di can va tinh khong ddng nhit, dic biét 1a trong cac diéu kién trong d6 cac té bao
ung thu thoat khoi su gidm sat mién dich cta vat cha (Roitt, L., Brostoff, J and Kale, D.,

Immunology, 17,1 -17,12) (3" ed., Mosby, St. Louis, Mo., 1993).

C6 nhidu loai ung thu da dugc bio céo trong tai liéu y khoa. Cac vi du bao gdm ung
thu phéi, dai trang, truc trang, tuyén tién liét, v, ndo va rudt. Ty 16 méc ung thu tién trién khi
dan sé néi chung gia di, khi ung thu méi phat trién va khi dén s d& méc bénh (vi du, nhimg
ngudi bi nhiém AIDS hoic tiép xuc qua nhiéu véi didu kién moi truong khic nghiét) ting.
Ung thu ¢6 thé duge diéu tri bang phiu thuat, héa tri, xa tri, liéu phap hormon, liéu phép
nhim muc tiéu va gy chét tdng hop, tuy nhién, nhimng lua chon nay dé didu tri ung thu bi han
ché va chung ciing c6 tic dung phu quan trong nhat. Vi du, trong trudng hop ung thu mau (vi
du, u tay nhiéu chd), khi hoéa tri thong thuong thit bai va ghép tiiy xwong khong phai 1a mot
lga chon thich hop, chi c6 mot vai lua chon didu tri c6 sin cho viéc diéu tri nay. Do d6, c6
nhu cau rat 16n d6i véi cac phuong phép va ché phim méi c¢6 thé duoc str dung dé diéu tri

bénh nhan ung thu.

C6 mdt sb 4n phdm cho thdy sy da dang ciia cac hop chét hiru ich dé 1am cac chét
chéng ung thu nhu W02017177316A1 duoc ndp boi 3R VALO, S.E.C., ¢b tiéu d& "Céc din
xuét axit aminobenzoic dé sir dung 1am cac chit chéng viém, céc chét chéng di cin va/hodc

cac chét chéng ung thu"; W02016161342A2 duoc ndp boi Threshold Pharmaceuticals, ¢6
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tiéu d& "Cac din xuét nitrobenzyl cua cac chit chéng ung thu"; W02008039489 A2 duge
ndp bsi Celgene Corporation, c6 ti€u dé "Céc din xuét quinazolinone thé nim 1an va cac ché
phim chita va céc phuong phdp st dung chung"; W02005047266 Al duge ndp bdi Lorus
Therapeutics Inc. cé tiéu dé "Céc aryl imidazol va viéc st dung ching nhu 12 céc chat chbng
ung thu"; EP2632916B1 dugc ndp béi INST Medical W & E HALL (AU), ¢6 tiéu dé "Cac

chét chéng ung thu méi"; da dugc cong bd.

An .phém ctia Ghorab va cic ddng tic gia (Anticancer Agents Med Chem.
2017;17(10):1411-1425) ¢6 tiéu d& "Cac din xuét thioure méi c6 gdc sulfonamit lam cac chat
chéng ung thu thong qua tc ché COX-2" mb ta hoat dong chdng ung thu ciia cic hop chat
muc tiéu dd duoc nghién ctiu, thong qua uc ché enzym COX-2; ctia Gupta MK va céc ddng

tac gia (World J Gastroenterol 2003§ 9(6): 1144-1155) ¢6 tiéu dé "Co ché va quy dinh ctia n6
| vé sy hinh thanh mach do khéi u" mb ta tinh trang phat trién va danh gia cta liéu phap chéng
hinh thanh mach trong céc thir nghiém 14m sang & nguoi; ciia Boichuk S va cac ddng tac gia
(Anti-cancer Drugs, 2016, 27, No. 7, 620-34) c6 tiéu dé "Cac etyl-2-amino-pyrol-3-
carboxylat 1a cac chat chéng ung thu manh méi c6 anh hudng dén phan tng tring hop
tubulin, gay ra sy khang phan bao G2/M va tuc ché hiéu qua su phat trién cta té bao ung thur
mo mém in vitro" d& mé ta cac hop chit chéng phan bao méi v& chu truc cho thiy céc co ché
phén tir va té bao phu hop véi cac chét chéng ung thu chdng phan bao khic; cia D.
Rodriguez-Hernandez (Eur. J. Med. Chem., 2016, 115, 257-67) ¢6 ti€u dé "Cac din xuét
hederagenin-triazolyl mai dé 1am cac chit chéng ung thu tiém ning", mot loat cdc dan Xudt
cua cac aryl-1H-1,2,3-triazol-4-yleste va cic amit cia hederagenin da dugc tbng hop; cua
B.A. Dar va c4c dong tac gia (Eur. J. Med. Chem., 2016, 111, 26-32) ¢6 tiéu dé "Téng hop va
sang loc cac dan xuét axit ursolic-benzylidin dé 1am cac chat chéng ung thu tiém ning" mo ta
hoat dong sinh hoc dﬁy htta hen cua axit ursolic d& dan dén su bién d6i hoa hoc rong rii cla

n6 dé phat trién céc chét chéng ung thu manh hon.

Mot khia canh chinh cua diéu tri ung thu 1 héa tri liéu béng cach st dung cac chét
chéng ung thu. Tuy nhién su tién bd to 16n dd dugc thuc hién trong linh vuc nay, vi héa tri
hiém khi don gian va vin con mdt nhu cau chua duoc dap ting vé viéc phat trién cac hop chét
méi va cai tién, va cac ché phdm & 1am céc chét chdng ung thu hoat dong theo cic co ché va

con duong khac nhau.

Ban chit ky thuit ciia sing ché
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Theo mot khia canh ctia sang ché, sang ché d& xut cac hop chat alkynylen c6 cong
thire (I):

Ri R, [

PO

(Re- 0

hoiic mudi ¢6 tac dung duge dung hoic chat ddng phan 14p thé ciia né; trong do:

A 1a aryl hodc heteroaryl;

X 1a N-Ry hodc khong c6 mat;

Y 1a O, S hoac NCN;

B 13 aryl, xycloalkyl hodc heteroxycloalkyl; trong d6 aryl, xycloalkyl hodc
heteroxycloalkyl dugc thé tiy v bang mot hodc nhiéu nhém duge chon tir alkyl, halo va oxo;

R; 14 alkyl; Rz 1a hydro hoic alkyl; hodc R; va Ra cling véi cdc nguyén tir cacbon ma
ching duoc gin vao tao thanh vong xycloalkyl c6 tir 3 dén 5 canh;

R; 1a —C(O)Rs, -S(O)Ra, -NHS(O)2Ra, -NRyC(O)Ra =NORa, heteroaryl,
heteroxycloalkyl hodc (heteroxycloalkyl)alkyl-; trong d6 heteroaryl va heteroxycloalkyl dugc
thé tily ¥ bang mot hozc nhiéu nhém dugc chon tir alkyl, halo, oxo va -C(O)Ry;

R4 la alkyl, halo, haloalkyl, xyano, alkoxy, aryloxy, alkoxyaryl, hydroxyalkyl,
axetylen, axyl, hydroxy, xycloalkyl hodc -N(Rx)2; trong dé xycloalkyl dugc thé tuy v bang
alkyl;

Ra la alkyl, alkenyl, haloalkyl, xycloalkylb hodc heteroxycloalkyl; trong do alkyl,
alkenyl, haloalkyl, xycloalkyl va heteroxycloalkyl duoc thé thy ¥ bang mot hodc nhiéu nhém
duoc chon tir alkyl, halo, aryl, xycloalkyl, haloalkyl, amino, amido, alkylamino, aminoalkyl,
hydroxyl, xyano, alkoxy, alkoxyaryl, aryloxy, hydroxyalkyl, axit carboxylic, este, thioeste,
ox0(=0) va—-C(O)Ry;

Ry 14 hydro, alkyl, alkenyl, axyl hodc -C(O)-xycloalkyl;
Ry 1a hydro hodc alkyl;
Ry 14 hydro, alkyl hodc alkenyl;

‘m’1a 0, 1, 2 hodc 3.



43004

Theo khia canh khac, sang ché dé xuat ché pham dugc phim bao gébm hop chit c6
cong thue (1), va it nhat mot ta duoc ¢6 tac dung duge dung nhu 1a chit mang hodc chét pha

loang c6 tac dung dugc dung.

Theo khia canh khéc, sang ché dé cap dén phuong phap diéu tri ung thu, trong d6
phuong phép nay bao gbm viéc dua lugng hitu hiéu ctia hop chét ¢6 cong thirc (I) nhu duge
xé4c dinh & trén ddy, hodc mubi ¢6 tic dung duoc dung hosc solvat, hodc dan xuit ¢ chirc

ning dugce dung ctia nd, vao bénh nhan can diéu tri ung thu.

Theo mot khia canh khac nita ctia sang ché, sang ché dé xuat viéc sir dung hop chit
alkynylen c6 cong thirc (I) dé diéu tri ung thu hodc nhu 1a mot ta chét/chét h trg méi tri lidu

trong diéu tri ung thu.

M0 ta chi tiét sang ché

Séang ché d& xuit cac hop chit alkynylen dugc thé, sau diy duoc goi 1a cac hop chit
¢6 cong thire (), hitu ich nhu 1a céc chét chéng ung thu. Sang ché con dé xuét cic ché phim

dugc pham bao gom céc hop chat néu trén va cac dan xuat cia chung dé 1am céc chat diéu tri.

M3i phuong 4n duoc dé xuAt nhdm giai thich sang ché va khong nham giéi han sang
ché. Trén thue té, hién nhién véi ngudi c6 hiéu biét trung binh trong linh vuc, cac cai bién va
céc thay d6i c6 thé duoc tién hanh ddi véi céc hop chat, cac ché phim va cic phuong phap
duge md ta & diy ma khong nim ngoai pham vi va nguyén Iy cia sang ché. Vi dy, cac du
hiéu duoc minh hoa hodc dugc mo ta nhu 1a mot phén ctia mot phuong an nao d6 cé thé duoc
ap dung cho phuong 4n khac dé tao ra phuong 4n khéc nita. Do d6 du dinh 1 sang ché bao
gbm ca cac cai bién va cac thay dbi nhu vy va cac phuong 4n tuong dwong cla ching. Céc
dbi tugng, cac dAu hiéu va céc khia canh khéc cta sang ché duoc md ta trong hoic 1a hién

nhién tir phin mé ta chi tiét dudi day. Ngudi c6 hiéu biét trung binh trong linh vuc hiéu rang
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sur ban ludn & diy chi 1a sy mo ta vé cac phuong an dé lam vi du va khong dugc hiéu la lam

2161 han céc khia canh rong hon cua sang ché.
Theo mot phuong an, sang ché dé xuét hop chit c6 cong thire (1):
Ri R, [

P O

(Re) 0
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hodc mudi ¢6 tac dung duoc dung hodce chét ddng phén lap thé cua né; trong do:

A 1a aryl hoac heteroaryl;
X 1a N-Ry hodc khong c6 mat;
Y 12 O, S hodc NCN;

B 1a aryl, xycloalkyl hodc heteroxycloalkyl; trong d6 aryl, xycloalkyl hodc
heteroxycloalkyl dugc thé tuy y bang mot hozc nhiéu nhém duge chon tir alkyl, halo va oxo;

R; 12 alkyl; va Rz 1a hydro hodc alkyl; hodc Ry va Rz cung véi cac nguyén tir cacbon
ma chiing dwoc gin vao tao thanh vong xycloalkyl c6 tir 3 dén 5 canh;

R3 13 —C(O)Ra, -S(O)nRi, -NHS(O)Ra, -NRsC(O)Ra =NOR,, heteroaryl,
heteroxycloalkyl hodc (heteroxycloalkyl)alkyl-; trong d6 heteroaryl va heteroxycloalkyl duge
thé tuy y bang mot hozc nhiéu nhém duge chon tir alkyl, halo, oxo va -C(O)Rx;

R4 1a alkyl, halo, haloalkyl, xyano, alkoxy, aryloxy, alkoxyaryl, hydroxyalkyl,
axetylen, axyl, hydroxy, xycloalkyl hodc -N(Rx)2; trong d6 xycloalkyl dugc thé tiy ¥ bing
alkyl;

Ra 1a alkyl, alkenyl, haloalkyl, xycloalkyl hodc heteroxycloalkyl; trong d6 alkyl,
alkenyl, haloalkyl, xycloalkyl va heteroxycloalkyl dugc thé tuy ¥ bang mot hodc nhiéu nhém
duoc chon tir alkyl, halo, aryl, xycloalkyl, haloalkyl, amino, amido, alkylamino, aminoalkyl,
hydroxyl, xyano, alkoxy, alkoxyaryl, aryloxy, hydroxyalkyl, axit carboxylic, este, thioeste,
oxo(=0) va—C(O)Rx;

Rx 12 hydro, alkyl, alkenyl, axyl hodc -C(O)-xycloalkyl;
Ry 14 hydro hoéc alkyl;
Ry 1a hydro, alkyl hodc alkenyl;

‘m’>1a 0, 1, 2 hodc 3.

Theo mdt phuong an, cu thé 12 d& xuét hop chat c6 cong thic (1) hodc mudi c6 tac dung

duoc dung hodc chét déng phén lap thé cua né, trong d6 X 1a NH.
Theo céc phuong 4n nhét dinh, X khong c6 miit.

Theo mot phuong 4n, cu thé 12 d& xuét hop chat c6 cong thirc (I) hodc mudi c¢6 tac dung

duge dung hoidc chit ddng phan lap thé cua nd, trong d6 Y 1a O.

5
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Theo mdt phuong an, cu thé 1a d xuat hop chét c6 cong thic (I) hoic mudi ¢6 tic dung

dugc dung hodc chat ddng phan l4p thé ciia no, trong d6 A 1a aryl.
Theo cac phuong an nhét dinh, A 13 phenyl.

Theo cac phuong an nhét dinh, A 13 phenyl dugc thé boi ‘m’ 1an xuét hién ciia R4. Theo
cac phuong an nhét dinh, m 13 1, 2 hodc 3. Theo mdt s6 phuong 4n cu thé nhit dinh, ‘m’ 1a 1

hodc 2.

Theo mot phuong an, cu thé 1a d& xuét hop chét ¢6 cong thic (1) hodc mudi cb tac
dung dugce dung hodc chit ddng phan lap thé cua nd, trong d6 B la xycloalkyl hodc
heteroxycloalkyl dugc thé tiy y bang mdt hosc nhiéu nhém dugc chon tir alkyl, halo hodc

0XO.

Theo cac phuong 4n nhat dinh, B 1a xycloalkyl hodc heteroxycloalkyl; trong d6
heteroxycloalkyl dugc thé thy y bang oxo.

Theo cac phuong an nhét dinh, B 14 heteroxycloalkyl ¢6 tir 5 dén 6 canh.
Theo mot phuong 4n, cu thé 1a d& xuét hop chét c6 cong thirc (I) hoic mudi ¢6 tac
dung dugc dung hodc chit ddng phan lap thé ctia né, trong d6 Ry 1 alkyl; va R» 1a hydro.

Theo cac phuong an nhét dinh, R; va Ra cliing véi cac nguyén tir cacbon ma ching

duoc géﬁ vao tao thanh vong xycloalkyl c6 tir 3 dén 5 canh.

Theo cac phuong 4n nhét dinh, Ri va Ry cing véi cac nguyén tir cacbon ma ching

dugc gin vao tao thanh vong xyclopropyl hodc xyclopentyl.

Theo ciac phuong an nhét dinh, Ry va Rz cling véi cac nguyén tir cacbon ma ching

duogc gin vao tao thanh xyclopropyl.

Theo mot phuong an, cu thé 1a d& xuét hop chat c6 cong thie (I) hodc mudi c6 tic
dung dugc dung hodc chét ddng phan 1ap thé caa nd, trong dé R31a —C(O)Ra, -NHS(O)2Ra
hoac -NRyC(O)Ra.

Theo mot phuong an, cu thé 1a d& xuét hop chat c6 cong thic (I) hodc mudi c6 tac
dung dugc dung hodc chét ddng phén 14p thé cta né, trong d6 Rz 1a —C(O)Ra; trong d6 Ra 1a
nhu duoc xac dinh trong hop chét ¢6 cong thire ().

Theo cac phwong an nhét dinh, Rala alkenyl, xycloalkyl hodc heteroxycloalkyl; trong
do alkenyl, xycloalkyl va heteroxycloalkyl dugc thé tiy ¥ bang mét hoic nhiéu nhém duge

6
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chon tir alkyl, halo, aryl, xycloalkyl, haloalkyl, amino, amido, alkylamino, aminoalkyl,
hydroxyl, Xyano, alkoxy, alkoxyaryl, aryloxy, hydroxyalkyl, axit carboxylic, este, thioeste
hodc oxo(=0) hodc —C(O)Rx.

Theo mot phuong 4n, cu thé 1a @ xuét hop chét c6 cong thic (1) hodc mudi c6 tac dung
dugc dung hodc chit ddng phan lap thé cua né, trong d6 Rs 1a heteroxycloalkyl dugce thé tuy
¥ bing -C(O)Ry.

Theo cac phuong an nhét dinh, Ry 12 hydro, hoic alkyl.

Theo mdt phuong an, cu thé 12 d& xuit hop chét c6 cong thirc (I) hodc mudi 6 tac dung
dugc dung hodc chit ddng phan 14p thé ciia né, trong d6 Ry 12 alkyl, halo, haloalkyl hodc
xycloalkyl, trong d6 xycloalkyl duoc thé tuy ¥ bang alkyl.

Theo mot phuong an khac nita, sang ché dé xut hop chit c6 cong thire (IA):

(Re- (I1A)

hodc mudi ¢6 tac dung duoc dung hodc chét déng phén lap thé cta né;
trong d6 A, R1, Ra, R3, R4, B, X va m 1 nhur duoc xdc dinh trong hop chét c6 cong thic (T).

Theo mdt phuong an, cu thé 1a d& xuit hop chat c6 cong thic (IA) hodc mudi ¢6 tac

dung dugc dung hodc chat ddng phan 14p thé cia né, trong d6 X 1a NH.

Theo mdt phuong 4n, cu thé 1a dé xult hop chét c6 cong thie (IA) hodc mudi ¢6 tac

dung dugc dung hodc chét déng phéan lap thé cua nd, trong d6 A 1a aryl.
Theo cac phuong an nhét dinh, A 13 phenyl.

Theo mdt phuong 4n, cu thé 1a d& xuét hop chét c6 cong thic (IA) hodc mubi c6 tac
dung dugc dung hodc chit ddng phan lap thé caa no, trong d6 B Ia xycloalkyl hodc
heteroxycloalkyl duoc thé tiy y bang mot hoic nhiéu nhém duoc chon tur alkyl, halo hodc

0XO0.

71134



43004

Theo mot phwong 4n, cu thé 1a d@ xudt hop chét c6 cong thirc (IA) hodc mudi ¢6 tac
dung duogc dung hodc chét ddng phan lap thé cua no, trong d6 B 1a xycloalkyl ¢6 5 hodc 6
canh.

Theo mot phuong 4n, cu thé 1a dé xudt hop chét c6 cong thie (IA) hodc mubi co tac
dung dugc dung hodc chét ddng phan 14p thé cta no, trong d6 B 1a vong xyclopentyl hodc

xyclohexyl.

Theo mot phuong an, cu thé 12 d& xut hop chét c6 cong thirc (IA) hodc mubi c6 tac
dung dugc dung hodc chét ddng phan lap thé cta no, trong d6 R3 1a —C(O)Ra, -S(O)2R, -
NHS(0)2Ra, -NRpC(O)Ra, hodc =NORa.

Theo mot phuong an, cu thé 1a dé xuét hop chét c6 cong thirc (IA) hodc mudi c6 tac
dung dugc dung hodc chét déng phén lap thé cia né, trong dé Rs 1a --NHS(O)2R., hodc -
NRyC(O)R4,; trong d6 Ra, va Ry 1a nhur duoc xac dinh trong hop chét ¢6 cong thic (I).

Theo mdt phuong an, cu thé 12 dé xut hop chét c6 cong thirc (IA) hodc mudi ¢ tac
dung dugce dung hodc chét ddng phén lap thé cua no, trong d6 R4 1a alkyl, halo, haloalkyl
hoic xycloalkyl, trong d6 xycloalkyl dugc thé tiy ¥ bang alkyl.

Theo mot phuong an khac nita, sang ché d& xuét hop chit c6 cong thire (IB):

\
(&

(Re- (1B)

hodc mubi c6 tac dung duge dung hodc chét dﬁ“)ng phén lap thé cta né;
trong d6 A, R1, Rz, R, R4, B, va m la nhu duoc xdc dinh trong hop chét ¢6 cong thic (I).

Theo mdt phuong an, cu thé 1a d& xuét hop chét c6 cong thire (IB) hodc mudi co tac

dung dugc dung hodc chét déng phéan lap thé cta no, trong d6 A 1a aryl.

Theo mdt phuong an, cu thé 1a d& xuit hop chét c6 cong thie (IB) hodc mudi ¢6 tac
dung dugc dung hodc chat ddng phan lap thé cta no, trong d6 B 1a xycloalkyl hodc
heteroxycloalkyl duoc thé tuy y bz‘ing mot hodc nhiéu nhém dugce chon tir alkyl, halo hodc

0XO.
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Theo mot phuong 4n, cu thé 1a d& xudt hop chét c6 cong thirc (IB) hodc mudi ¢6 tac
dung duoc dung hodc chét ddng phén 14p thé ciia no, trong d6 B 1a heteroxycloalkyl dugc thé

tly v bang mot hodc nhiéu nhém duoc chon tir alkyl, halo hodc oxo.

Theo mét phuong an, cu thé 1a d& xuét hop chét c6 cong thic (IB) hodc mubi c6 tac
dung duge dung hoac cht ddng phan 1ap thé ciia né, trong dé B la heteroxycloalkyl c6 5
hoic 6 canh.

Theo mot phuong an, cu thé 1a d& xuét hop chét c6 cong thic (IB) hodc mudi c6 tac
dung duoc dung hodc chat ddng phén 1ap thé cta no, trong d6 Rs 1a heteroxycloalkyl duoc

thé tiy y bang -C(O)Rx.

Theo mot phuong 4n, cu thé 1a 4 xuit hop chét ¢ cong thirc (IB) hodc mudi c6 tac
dung duoc dung hodc chét ddng phan 14p thé ctia no, trong d6 Ry 12 alkyl, halo, haloalkyl
hoic xycloalkyl, trong d6 xycloalkyl duogc thé tuy ¥ bang alkyl.

Theo mot phuong an khac nita, sang ché d& xuét hop chét ¢ cong thirc (IC):

R4

R: o
M
(R4 % u(IC) Ol

m

\R3

hodc mudi c6 tac dung duge dung hodc chét déng phén lap thé caa no;

trong d6 A, Ry, Rz, R3, R4 va m 1a nhu duoc xéc dinh trong hop chét c6 cong thire ().

Theo mdt phuong éan, cu thé 1a d& xuét hop chat c6 cong thic (IC) hodc mudi c6 tac

dung dugc dung hodc chét ddng phén lap thé cta no, trong d6 A 1a aryl.

Theo mot phuong 4n, cu thé 1a d& xuét hop chit c6 cong thie (IC) hodc mudi c6 tac
dung dugc dung hodc chét ddng phén lép thé ctia no, trong d6 Ry 1a alkyl; R21a hydro hodc
alkyl.

Theo mot phuong an, cu thé 1a d& xuit hop chét ¢6 cong thic (IC) hodc mudi c6 tac
dung dugc dung hodc chét ddng phén lép thé cua no, trong d6 Ry va R, cung véi cac nguyén

tir cacbon ma ching duoc gin vao tao thanh vong xyclopropyl hodc xyclopentyl.

Theo mot phuong an, cu thé 1a d& xuét hop chét ¢ cong thic (IC) hodc mudi ¢6 tac
dung dugc dung hodc chit ddng phan lap thé cua no, trong d6 Rs 1a heteroaryl,
heteroxycloalkyl hodc (heteroxycloalkyl)alkyl- dugc thé tuy .
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Theo mdt phuong 4n, cu thé 1a d&& xudt hop chit c6 cong thic (IC) hode mudi ¢b tic
dung dugc dung hodc chét dng phan 1ap thé cta no, trong d6 Rs 1a heteroxycloalkyl duoc

thé tiy y bang -C(O)Rx.

Theo mot phuong an, cu thé 1a dé xuét hop chit c¢6 cong thirc (IC) hodc mubi co tac
dung dugce dung hodc chét ddng phan 1ap thé cta no, trong d6 Rz 1a heteroxycloalkyl duoc

thé tiy ¥ bang -C(O)Rx.

Theo mét phuong an, cu thé 1a dé xuét hop chat c6 cong thuc (IC) hodc mudi 6 tac
dung dugc dung hodc chét ddng phan 1ap thé cta no, trong d6 Ry 1a alkyl, halo, haloalkyl
hoic xycloalkyl, trong d6 xycloalkyl dugc thé tuy ¥ bang alkyl.

Theo mdt phuong an, cu thé 13 d& xut hop chét c6 cong thirc (IC) hodc mudi c6 tac

dung dugc dung hoac chét ddng phan lap thé cta nd, trong d6 ‘m’ 1a 2.

Theo mdt phuong an khdc nita, sing ché d& xuét hop chit c6 cong thire (ID):

R: o
M
(Re % ”(ln) T:/\|

R4

N R,

h

(o)

m

hodc mudi ¢6 tac dung duge dung hodc chét ddng phén 1ap thé ctia né;

trong d6 A, Ry, Rz, R4, Rq va ‘m’ 12 nhu duge xéc dinh trong hop chét c6 cong thie (I).

Theo mdt phuong 4n, cu thé 1a d& xuét hop chat c6 cong thirc (ID) hodc mudi c6 tac

dung dugc dung hoac chét ddng phén lap thé cua no, trong d6 A 12 aryl.

Theo mét phuong 4n, cu thé 1a d& xudt hop chit c6 cong thirc (ID) hodc mudi ¢ tac
dung dugc dung hodc chét ddng phan 1ap thé cta no, trong d6 Ry 1a alkyl; va Radoc lap 1a
hydro.

Theo méot phuong an, cu thé 1a d& xuét hop chit c6 cong thitc (ID) hodc mudi ¢ tac
dung dugc dung hodc chét ddng phan lap thé cia nd, trong d6 Ra 1a alkenyl, xycloalkyl hogc
heteroxycloalkyl; trong d6 alkenyl, xycloalkyl va heteroxycloalkyl duoc thé tuy v bang mot
hodc nhiéu nhém duoc chon tir halo, aryl, haloalkyl hodc axit carboxylic.
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Theo mét phuong 4n, cu thé 1a d& xuat hop chét c6 cong thue (ID) hodc mubi co tac

dung dugc dung hodc chat ddng phan l4p thé cia no, trong d6 Ra 12 alkyl, halo, haloalkyl

hoic xycloalkyl, trong d6 xycloalkyl dugc thé thy y bang alkyl.

Theo mdt phuong an, cu thé 1a d& xuét hop chét c6 cong thirc (ID) hodc mudi ¢6 tac

dung dugc dung hodc chét ddng phan 1ap thé cua nd, trong d6 R4 12 halo.

Theo mét phuong an, cu thé 1a d& xut hop chat c6 cong thirc (ID) hodc mudi c6 tac

dung dugc dung hodc chit ddng phén 1ap thé cua no, trong d6 m 1a 2.

Theo mot phuong an khac nita, sang ché @& xudt cac hop chét c6 cong thic (IE):

AL
( R4 % H(IE) O

N R,

b

(o)

m

hozic mubi ¢6 tac dung duoc dung hodc chét ddng phan lap thé cua no;

trong d6 A, R4, Ra va m la nhu dugc xdc dinh trong hop chét ¢6 cong thire (I).

Theo mdt phuong an, cu thé 1a d& xudt hop chit c6 cong thie (IE) hodc mudi c6 tac

dung dugc dung hodc chét dﬁ‘)ng phan lap thé caa nd, trong d6 A 1a aryl.

Theo mot phuong an, cu thé 1a d& xuét hop chat c6 cong thice (IE) hodc mudi c6 tac

dung dugc dung hodc chit ddng phan lap thé cia no, trong d6 Ra 1a alkenyl, xycloalkyl hodc

heteroxycloalkyl; trong d6 alkenyl, xycloalkyl va heteroxycloalkyl dugc thé tuy y bang mdt

hodc nhiéu nhém dugce chon tir halo, aryl, haloalkyl hodc axit carboxylic.

Theo mot phuong an, cu thé 1a d& xult hop chét c6 cong thic (IE) hodc mudi ¢6 tac

dung dugc dung hodc chét ddng phén 1ap thé cta né, trong d6 R4 1a halo.

Theo mot phuong an, cu thé 1a d& xult hop chét c6 cong thic (IE) hodc mudi cb tac

dung dugce dung hodc chét ddng phan 14p thé ctia no, trong d6 m 1a 2.

Theo mot phuong an khac nita, sang ché dé xuit hop chat c6 cong thic (IF):

11
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o
A0
(IF) N R,
T

hodc mudi c6 tac dung duge dung hodc chét ddng phén lap thé cta né;

trong d6 R4, Ra va m 1a nhu duoc x4c dinh trong hop chit c6 cong thire ().

Theo mdt phuong éan, cu thé 1a d& xuét hop chét c6 cong thic (IF) hodc mudi c6 tic
dung duge dung hodc chat ddng phan l4p thé ciia no, trong d6 Ra 14 alkenyl, xycloalkyl hodc

heteroxycloalkyl; trong d6 alkenyl, xycloalkyl va heteroxycloalkyl duoc thé tiy v bang mot
hodc nhiéu nhém duoc chon tir halo, aryl, haloalkyl hodc axit carboxylic.

Theo mot phuong 4n, cu thé 1a d& xuit hop chit c6 cong thie (IF) hoidc mubi c6 tac

dung dugc dung hoac chét déng phéan lap thé cua né, trong dé R4 14 halo.

Theo mdt phuong an, cu thé 1a dé xuit hop chit c6 cong thic (IF) hoic mudi c6 tac

dung dugc dung hodc chét ddng phan lap thé cna no, trong d6 m 1a 2.
Theo mot phuong an khéc nita, sang ché dé xuét hop chit c6 cong thirc (IG):
PN
(IG) N
<R4 - \H/\

(o)

Ry

hodc mudi ¢6 tac dung duoc dung hodc chét dong phéan lap thé cia no;

trong d6 Ri, R, R4 va m 1 nhu duge xéc dinh trong hop chét ¢6 cong thire (I).

Theo mdt phuong an, cu thé 1a dé xudt hop chét c6 cong thirc (IG) hodc mudi c6 tac

dung dugc dung hodc chét ddng phén lap thé caa noé, trong d6 R 1a alkyl; Rz doc 1ap 1a hydro.

Theo mdt phuong 4n, cu thé 1a d& xuét hop chét c6 cong thirc (IG) hodc mudi ¢6 tac

dung duoc dung hodc chit ddng phan 14p thé ctia no, trong d6 Ry 1a halo.

Theo mdt phuong an, cu thé 1a d& xuét hop chit c6 cong thie (IG) hodc mudi co tac

dung dugc dung hodc chét ddng phan lap thé cta no, trong d6 m 1a 2.

Theo mot phuong 4n khac nita, sang ché dé xuét hop chét c6 cong thire (IH):

12
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BN
-, T
(v i

hozic mudi ¢6 tac dung duoc dung hogc chét ddng phén lap thé cta né;

trong d6 R4 va m la nhu duoc xac dinh trong hop chét ¢6 cong thire (I).

Theo mot phuong an, cu thé 12 d& xuAt hop chit c6 cong thirc (IH) hodc mudi c6 tic

dung duoc dung hodc chét dE‘)ng phén lap thé cta nd, trong d6 R4 14 halo.

Theo mot phuong an, cu thé 13 dé xuit hop chét c6 cong thirc (IH) hodc mudi c6 tac

dung duogc dung hodc chét ddng phan l4p thé ctia no, trong d6 Ry 1a clo.

Theo mot phuong an, cu thé 1a dé xuét hop chét ¢6 cong thic (IH) hodc mudi c6 tac

dung duoc dung hodc chét déng phén lap thé cta no, trong d6 m 14 2.

Theo mot phuong an khéc nita, sang ché @ xuét hop chat, hodc mudi c6 tic dung

dugce dung hodc chét déng phéan lap thé ciia nd, duoc chon tir:

Vi du Céu tric
X
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Vi du Céu tric
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Vi du Céu tric
X
-N
Cl (6] ;

Theo cac phuong an nhét dinh, sang ché dé cap dén ché pham dugc phdm, bao gdm it
nhat mot hop chat c6 cong thie (I), hodc mubi ¢6 tac dung dugc dung hodc chat déng phan

lap thé cia né, va chit mang c6 tac dung duge dung hoic ta duoc.

Theo cac phuong an nhAt dinh, sang ché & cap dén hop chit hoic mubi 6 tac dung

dugc dung hodc chét ddng phan lap thé cia no, d8 st dung lam thudc.

Theo céc phuong 4n nhat dinh, ché phim dugc phim theo hop chat c6 cong thirc (I),
trong dé ché phém nay con bao gﬁ‘)m it nhat mot chat duge chon tir chét chéng ung thur, chét

tri liéu héa hoc, va hop chét chdng ting sinh.

Theo cac phuong an nhit dinh, cc hop chét theo séng ché duoc ky vong 1 hitu ich
trong diéu tri cac bénh ting sinh nhu cac bénh ung thur, bao gdm nhung khéng chi giéi han &
caxinom, bao gdm caxinom cla v, gan, phdi, dai trang, than, bang quang, bao gdm ung thu
phdi t& bao nhé, ung thu phdi khéng phai té bao nho, diu va cd, tuyén gidp, thuc quan, da

day, tuy, budng trimg, tdi mat, cb tir cung, tuyén tién liét va da, bao gdm caxinom té bao vay.

Theo cac phuong 4n nhat dinh, céc hop chat theo sang ché co thé duoc dung & dang
ché phém duoc phém cho bénh nhan can diéu tri cac khéi u 4c tinh vé huyét hoc ma bao gdm,
nhung khong giéi han &, cac bénh bach cAu va cac u lympho ma bao gdm, nhung khong gisi
han &, cac khéi u tao mau cia dong lympho, bénh bach cau lympho bao cép tinh, bénh bach
cau lympho cdp tinh, u lympho té bao lympho nhd, u lympho Hodgkin, u lympho khéng
Hodgkin, u lympho té bao B, u lympho té bao T, u lympho té bao toc, u tiy, u lympho t& bao
vd, va u lympho Burkett, cic khdi u tao mau cua dong tiy, bao gdbm cac bénh bach ciu man
tinh va cép tinh do tily xuong tao ra, hoi ching roi loan sinh tiy va bénh bach cdu tién tay
bao.

Theo cic phuong 4n nhat dinh, ché phdm dugc phdm 1a hitu ich @& diéu tri bénh nhan
méc bénh ting sinh. Theo cdc phuong an nhét dinh, ché phim duoc pham 14 hitu ich dé diéu
tri bénh nhin ung thu. Theo cic phuong an nhat dinh, ché pham dugc phdm 14 hitu ich dé
didu tri bénh nhan mac u lympho. Theo cdc phuong 4n nhit dinh, ché phim dugc phim 1a
hitu ich dé& diéu tri bénh nhan mic u lympho Hodgkin, u lympho Burkitt, u lympho khong
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Hodgkin, u lympho té bao B 16n lan tda, hodc u lympho MALT. Theo cdc phuong 4n nhét
dinh, ché phim duoc phéam 13 hitu ich dé diéu tri bénh nhan méc u lympho té bao B 16m lan

tda.
Cdc ché pham dieoc phdm

Theo cac phuong 4n nht dinh, séng ché @ xuét ché phim duogc pham bao gdm hop
chét c6 cong thie (I) va mudi c6 tac dung duge dung hodc chit ddng phan 14p thé cta no, va

chit mang c6 tac dung duge dung hoidc ta dugc.

Theo cac phuong an nhét dinh, ché phdm duoc phim theo sang ché con bao gbm it
nhét mdt chit duoc chon tir chét chéng ung thur, chét tri liéu hoa hoc, va hop chét chéng ting
sinh.

Céc ché phdm va cac phuong phap theo sang ché c6 thé duogc sir dung dé diéu tri cho
c4 nhén ¢ nhu ciu. Theo cac phuong 4n nhét dinh, c4 nhan nay 1a dong vat c6 va nhu ngudi,
hay dong vat c6 vii khong phai ngudi. Khi dugc dung cho dong vat, ching han nhu ngudi,
ché phim hoic hop chét nay tdt hon 1a dugc st dung nhu mot ché pham dugc phim bao gdm,
vi du, hop chit theo séng ché va chit mang c6 tic dung dugc dung. Cac chit mang c6 tac
dung dugce dung la da biét r3 trong linh vuc va bao gém, vi du, cdc dung dich nudc nhu nude
hodc dung dich mubi sinh 1y hodc cdc dung moi hodc cac vt truyén khéac nhu céac glycol,
glyxerol, céc dAu nhu dau 6 liu hoic este hitu co tiém duge. Trong mdt phuong dn dugc uu
tién, khi cac ché phim dugc pham nay dé dung cho ngudi, dic biét 1a cho cac con dudng sir
dung xam 14n (nghia 12 cac con dudng nhu tiém hodc ciy ghép, ma gilp tranh sy van chuyén
hoic khuéch tan qua hang rao biéu mo), dung dich nudc nay khong chira chét gay sét, hoic
vé co ban khong chira chét gay sbt. Céc ta dugce co thé duge chon, vi du, dé thuc hién viéc
giai phong chdm mat chét hodc nhim mét cach chon loc dén mot hodc nhiéu t& bao, md hoic
co quan. Ché phim dugc phdm c6 th8 & dang don vi liéu lwgng nhu vién nén, vién nang (bao
gém vién nang rdc va vién nang gelatin), dang hat, keo ua dung moi dé pha ché, bot, dung
dich, xird, thudc dan, thudc tiém hoic tuong tur. Ché phém nay cling co thé c6 mit trong mot
hé thdng phén phdi qua da, vi du, miéng dip da. Ché phim nay ciing c6 thé c6 mit trong
dung dich phu hop cho viéc str dung tai chd, ching han nhu thudc nho mit.

Chét mang c6 tac dung duge dung c6 thé chira cac chét co tac dung sinh Iy ma tac
dong, vi du, dé 6n dinh, ting d6 tan hodc dé ting su hép thu cia hop chét nhu hop chét theo
sang ché. Cac chit c¢6 tac dung sinh 1y nhu vdy bao gdm, vi du, cac hydrat cacbon, nhu

glucoza, sucroza hodc cac dextran, cac chat chong oxy hoa, nhu axit ascorbic hodc glutathion,
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céc chit tao chelat, cac protein trong lwong phan tir thép hodic cac chét én dinh hodc cac ta
dugc khac. Su lya chon chit mang c6 tac dung duge dung, bao gdm chét ¢6 tac dung sinh ly,
phu thude, vi dy, vao con duong st dung ché phdm. Thanh phan pha ché cua ché phiam duoc
phém c6 thé 1a hé théng phan phéi thudc tw nhii héa hoic hé théng phan phéi thudc tu vi nhii
héa. Ché phdm (thanh phin pha ché) duoc phim ciing c6 thé 1a liposom hoic chét nén
polyme khac, ma co thé dugc két hop trong d6, vi du, hop chét theo sang ché. Cac liposom,
{/i du, ma bao gdm cac phospholipit hodc céc lipit khac, 1a cac chit mang khong ddc, c6 tac

dung sinh ly va co6 thé chuyén hoa ma twong d6i don gian dé san Xuét va str dung.

C4c cong thirc co thé duoc trinh bay thuan tién dudi dang lidu don vi va c6 thé dugc
chudn bi bing phuong phép da biét bét ky trong linh vuc dugc phim. Luong hoat chét c6 thé
dugc két hop véi vat liéu mang dé tao ra mot dang lidu duy nhéat s& thay déi tuy thudc vao vat
chu duge diu tri, ché do st dung cu thé. Luong hoat chét c6 thé duoc két hop véi vat lidu
mang d& tao ra mot dang lidu duy nhat thuong 13 luong hop chit tao ra hiéu qua diéu tri. N6i
chung, trong s6 mot tram phﬁn tram, lugng hoat chét nay sé& nam trong khoang tir khoang 1
phan trim dén khoang 99 phan trim, t&t hon 1a tir khoang 5 phan trim dén khoang 70 phan
triim, t&t nhat 1 tir khoang 10 phan trim dén khoang 30 phan tram.

Céac phuong phép diéu ché céc cong thirc hodc ché phdm nay bao gdm buéc cho hgp
chét hoat tinh, chéng han nhu hop chét theo sang ché, két hop véi chit mang va, tiy ¥, mot
hodc nhiu thanh phan phu. Néi chung, céc cong thirc nay duge chudn bi bing cach cho két
hop mot cach ddng nhét va hoa quyén hop chét theo sang ché véi cac chit mang 16ng hodc

céc chat mang rin dugce nghién min hodc ca hai, va sau do, n€u cén, tao hinh s&n pham.

Cé4c cong thuc theo sang ché phu hop dé udng co6 thé & dang vién nang (bao gdm vién
nang rac va vién nang gelatin), con nhong, thubc vién, vién nén, vién thudc hinh thoi (sir
dung chét nén c6 huong vi, thudng 1a sucroza va acacia hodc nhua tragacan), keo wa dung
moi, bdt, hat, hodc dudi dang dung dich hodc huyén phu trong dung dich nuéc hodc khong
phai nudce, hodc dudi dang nhil twong long dau trong nudc hoic nudc trong dau, hoic duéi
dang ruou thudc thom ngot hodc xird, hodc dudi dang vién ngam (st dung chét nén tro,
ching han nhu gelatin va glyxerin, hodc sucroza va acacia) va/hodc dudi dang nudce suc
miéng va twong tu, mdi loai chira mét lugng dinh truée hop chét theo sang ché dudi dang
hoat chét. Céc ché phém hozc hop chét ciing ¢ thé duge st dung dudi dang bolus, keo thao

duoc hodc bot nhio.
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Theo cac phuong an nhét dinh, sang ché dé xut t& hop bao gdm hop chit c6 cong
thue (I) va mudi ¢6 tac dung duoc dung hodc chét ddng phén lap thé ciia nd, va mot hoic

nhidu chit dong hoat dong tri liéu.

Theo céc phuong 4n nhét dinh, sang ché @ xuét viéc str dung cic hop chit nhu duoc

bdc 16 trong sang ché dé didu ché thudc diu tri ung thur.
Cdc phwong phdp diéu tri
Theo cac phuong an nhét dinh, sang ché @ xuét c4c hop chat dé sir dung 1am thudc.

Theo cac phuong an nhét dinh, séng ché dé xuit viéc sir dung cac hop chat theo sang

ché trong san xuat thudc.

Theo cac phuong an nhit dinh, sang ché dé xuit phuong phap diéu tri bénh ung thu
hodc rdi loan ting sinh, bao gdm budc sir dung lugng c6 tac dung didu tri cua hop chit co

cong thirc (I) hodc mudi ¢6 tac dung duge dung hodc chét ddng phén lap thé ctia n6

Theo cac phuong an nhét dinh, séng ché d& xuat phuong phap e ché su phat trién cia
céc té bao khdi u va/hoic su di cin b%mg cach str dung lugng c6 tac dung diéu tri cia hop chét

c6 cong thuc (I) hodc mubi c6 tac dung dugce dung hodc chét ddng phan lap thé ctia no.

Theo cac phuong an nhét dinh, sang ché d& xuét cac phuong phap diéu tri ung thu
hodc r6i loan ting sinh, bang cach st dung lugng co tac dung didu tri ctua hop chit c6 cong

thire (I) hodc mudi ¢6 tac dung duoc dung hodc chét ddng phén lap thé ciia né.

Theo cac phuong an nhét dinh, bénh ung thu hoic rdi loan ting sinh duge chon tir
khéi u rin, khdi u lanh tinh hodc 4c tinh, caxinom cia ndo, than, gan, da day, &m dao, budng
tring, cac khdi u da day, vii, bang quang, dai trang, tuyén tién liét, tuy, phéi, cb tir cung, tinh
hoan, da, xwong hodc tuyén gidp; sarcoma, u nguyén bao than kinh dém, u nguyén bao than
kinh, u tiy nhiéu chd, ung thu dudng tiéu hoa, khéi u & cb va dau, su ting sinh biéu bi, bénh
vay nén, ting sinh tuyén tién liét, ung thu, u tuyén, ung thu biéu md tuyén, u qué san sing,
caxinom dang biéu bi, caxinom té bao 16m, caxinom phdi khong phai té bao nho, cac u
lympho, Hodgkin va khong Hodgkin, caxinom tuyén vi, caxinom dang nang, caxinom thé
nhd, ung thu tinh hoan, u héc sic td; bénh ly huyét hoc 4c tinh dugc chon tir bénh bach ciu, u
lympho t& bao B 16n lan téa (DLBCL), DLBCL dang t& bao B hoat hoa, bénh bach cau
lympho mén tinh (CLL), u lympho mén tinh dong té bao lympho, u lympho tran dich nguyén
phat, bénh bach cdu Burkitt/u lympho, bénh bach cau lympho cép tinh, bénh bach cAu tién
lympho té bao B, u lympho twong bao lympho, bénh ting globulin dai phén tor (WM -
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Waldenstrom's macroglobulnemia), u lympho vung bién lach, u lympho té bao B 16n trong

mach mau, u t€ bao plasma va u tiiy nhi¢u cho.

Theo cac phuong an nhét dinh, bénh ung thu hodc roi loan ting sinh duge chon tir u
lympho, bénh bach cau, ung thu v, ung thu phéi (ung thu phdi khong phai té bao nho), ung
thu dai trang, ung thu dai tryc trang, ung thu ndo (u than kinh dém, u nguyén bao tiy va u

mang ndo that), hdi chimg da polyp tuyén c6 tinh gia dinh (FAP), va bénh barrett thuc quan.

Theo cac phuong an nhét dinh, sang ché dé xuét cac hop chit ¢6 cong thire (1), mudi
¢6 tac dung dugc dung hodc chét ddng phan 14p thé cia né, dé sir dung trong diéu tri ung thur,
réi loan viém, bénh tr mién, bénh ghép chbng chi man tinh, ri loan chuyén hoa, rbi loan di
truyén, bénh lién quan dén hormon, c4c rdi loan suy giam mién dich, tinh trang lién quan dén
chét t& bao, rdi loan hoai tir xwong, su két tap tiéu cau do thrombin, bénh gan hodc rdi loan

tim mach.

Theo cac phuong an nhét dinh, sang ché d& xudt cac hop chét c6 cong thic (1), mudi
¢6 tac dung dugc dung hodc chét ddng phan 14p thé ctia n6, dé sir dung trong viéc quéan 1y hdi
ching giai phong xytokin lién quan dén cac lidu phép gin té bao T bao gdm liéu phap CAR-
T.

Theo céc phuong an nhét dinh, viéc sir dung hop chét c¢6 cong thirc (I) hodc mudi c6
tac dung duogc dung hodc chét ddng phén lap thé clia né trong san xuat thubc dé diéu tri ung
thu, roi loan viém, bénh tu mién, bénh ghép chéng chi mén tinh, roi loan chuyén hoéa, rbi
loan di truyén, bénh li€n quan dén hormon, cac 161 loan suy giam mién dich, tinh trang lién
quan dén chét té bao, rdi loan hoai tir xuong, su két tap tiéu cdu do thrombin, bénh gan hodc

roi loan tim mach.

Theo cac phuong 4n nhét dinh, sang ché dé xuit phuong phap quan ly hoi ching giai
phéng xytokin lién quan dén céc lidu phép gan té bao T bao gdm liéu phap CAR-T bao gbm

budi st dung luong tri liéu hiéu qua ciia hop chét c6 cong thire (I).

Theo cac phuong an nhit dinh, séng ché dé xuét viéc sir dung cac hop chit theo sang
ché trong san xuét thudc dé diéu tri va ngin ngira bénh ting sinh. Theo cac phuong an nhét
dinh, bénh ting sinh 14 ung thu. Theo cic phuong an nhét dinh, bénh ting sinh 1a khéi u lanh
tinh, bénh li€én quan dén sy hinh thanh mach, bénh viém, bénh tur viém, bénh ghép chéng chu
mén tinh, hodc bénh tu mién. Theo cdc phuong an nhét dinh, bénh ung thur 12 u lympho. Theo
cc phuong 4n nhét dinh, bénh ung thu 1a bénh bach ciu. Theo cac phuong 4n nhét dinh,
bénh ung thu 1a u lympho Hodgkin. Theo cac phuong an nhét dinh, bénh ung thu 12 u lympho
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khong Hodgkin. Theo céc phuong én nhat dinh, bénh ung thu 1a u lympho Burkitt. Theo cac
phuong 4n nhét dinh, bénh ung thu 1a u lympho t€ bao B 16n lan téa (DLBCL). Theo céc
phuong 4n nhét dinh, bénh ung thu 1a u lympho MALT. Theo mdt s6 phuong an, bénh ung
fhur 12 u lympho t& bao B 16n lan toa dang té bao B tim mam (GCB-DLBCL) hodc u lympho
t& bao B nguyén phat tai trung thit (PMBL). Theo mdt sd phuong 4n, bénh ung thu 13 u
lympho té bao B 16n lan téa dang té bao B hoat héa (ABC-DLBCL).

Theo phuong an bét ky trong s6 cac phuong 4n néu trén, bénh ung thu hodc 161 loan
tang sinh dugc lya chon tir nhém bao g0m khéi u ran, khéi u lanh tinh hoic 4c tinh, caxinom
cua ndo, thin, gan, da day, am dao, budng trimg, cic khéi u da day, va, bang quang, dai
trang, tuyén tién liét, tuy, phé)i, cb tir cung, tinh hoan, da, xuong hoéc tuyén giap; sarcoma, u
nguyén bao than kinh dém, u nguyén bao thin kinh, u tiy nhiéu chd, ung thu dudng tiéu hoa,
khéi u & cb va dau, su tang sinh biéu bi, bénh vay nén, ting sinh tuyén tién liét, ung thu, u
tuyén, ung thu biéu md tuyén, u qua san simg, caxinom dang bidu bi, caxinom t& bao 16,
caxinom phbi khong phai t& bao nho, cac u lympho, Hodgkin va khong Hodgkin, caxinom
tuyén vi, caxinom dang nang, caxinom thé nhu, ung thu tinh hoan, u hic sic t§; bénh 1y
huyét hoc 4c tinh duge chon tir bénh bach ciu, u lympho t& bao B 16n lan téa (DLBCL),
DLBCL dang t bao B hoat héa, bénh bach cu lympho mén tinh (CLL), u lympho mén tinh
dong té bao lympho, u lympho tran dich nguyén phét, bénh bach cau Burkitt/u lympho, bénh
bach cau lympho cép tinh, bénh bach cAu tién lympho té bao B, u lympho tuong bao lympho,
bénh ting globulin dai phan tr (WM - Waldenstrom's macroglobulnemia), u lympho vung
bién lach, u lympho té bao B 1én trong mach méu, u té bao plasma va u tly nhiéu chd.

Theo céc phuong 4n nhét dinh, sang ché dé xuét viéc sir dung céac hop chét theo sang
ché nay dé diéu chinh con duong tic dong dén ung thu, céc rdi loan viém va cic bénh tu
mién.

Theo cac phuong an nhét dinh, con dudng duge tadc dong boi cac hop chét theo séng
ché nay bao gbm con dudng thiic day tang trudng bét ngudn tir cac thy thé bé mat té bao.

Theo cac phuong 4n nhét dinh, con dudng thiic day ting truéng duge tac dong boi cac
hop chat theo séng ché nay bao gbm con dudng tin hiéu thu thé yéu td ting trudng biéu mé
(EGFR).

Theo cac phuong an nhit dinh, cac hop chit theo séang ché nay dic biét tc ché mot
hoic nhiéu thanh phan cua tin hiéu EGFR bao gdm K-Ras, B-Raf, MEK va ERK.
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Theo céac phuong an nhét dinh, con dudng thuc déy tang trudng duge tic dong boi cac

hop chit theo séng ché nay bao gém con dudng thu thé té bao B (BCR).

Theo cac phuong an nhét dinh, cac hop chit theo sang ché nay trc ché mot hoic nhiéu
thanh phin cta con dudng BCR bao gom phitc hop CARD11-BCL10-MALT1 (CBM).

Theo cac phuong an nhét dinh, cac hop chit theo sang ché nay trc ché mot hoic nhiéu
thanh phan cta con dudng BCR dan dén e ché su phan cit cac nén cia proteaza MALT1
bao gdm A20 va RelB.

Theo céac phuong an nhét dinh, cac hop chét theo sang ché nay tc ché mot hodc nhiéu
thanh phan ctia con dudng BCR dAn dén wre ché nhan td phién ma NFkB.

Theo céac phuong an nhét dinh, cac hop chét theo sang ché nay tc ché mdt hoic nhiéu
thanh phan ciia con dudng BCR dan dén tic ché su tiét cac xytokin nhu IL-6 va IL-10.

Theo cac phuong 4n nhét dinh, con dudng dugc tic dong boi cac hop chét theo sang
ché nay bao gdbm con dudng thu thé té bao T (TCR).

Theo cac phuong an nhét dinh, cac hop chét theo sang ché nay tic ché mdt hodc nhiéu
thanh phan ctia con dudng TCR dAn dén tic ché su tiét cac xytokin nhu IL-17 va IFN-y.

(Céac) phuong phap diéu tri theo sang ché bao gdm sir dung lugng an toan va hitu hiéu
ctia hop chét c6 cong thire (I) hodc mubi ¢c6 tac dung duoc dung ciia n6 hodc chét ddng phan
lap thé cta nd, cho bénh nhan (dic biét 12 nguoi) can diéu tri.

Theo céac phuong 4n nhat dinh, sang ché dé xuit viéc stt dung céc hop chét theo sang
ché nay dé quan ly hoi ching giai phong xytokin lién quan dén céc lidu phap gin té bao T.

Theo cac phuong 4n nhét dinh, sang ché dé xuét viéc sir dung cac hop chét theo sang
ché nay dé quan Iy hoi chung giai phong xytokin lién quan dén liéu phap véi cac té bao T
bidu hién thu thé khang nguyén kham (CAR-T).

Theo cac phuong an nhét dinh, hop chét c6 cong thie (1) ¢6 thé duoc st dung dé diéu
tri cac ung thu bao gﬁ‘)m: u lympho va bénh bach cau.

Theo cac phuong 4n nhét dinh, cac hop chét c6 cong thie (1) ¢6 thé duoc sir dung dé
didu tri c4c ung thu bao gdm: ung thu vu.

Theo cac phuong an nhit dinh, cac hop chét c6 cong thire (1) c6 thé duoc sir dung dé
didu tri cac ung thu bao gdm: ung thu phdi, cu thé 1 ung thu phdi khong phai té bao nho.
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Theo cac phuong 4n nhét dinh, cac hop chét c6 cong thirc (I) c6 thé dwoc sir dung dé
didu tri cac ung thu bao gdm: ung thu dai trang va ung thu dai truc trang.

Theo cac phuong 4n nhét dinh, cac hop chét ¢6 cong thic () ¢6 thé dwoc sir dung dé
didu tri cac ung thu bao gdm: ung thu ndo, bao gdm u than kinh dém, u nguyén bao tuy va u
mang nio that.

Theo cac phuong éan nhét dinh, cac hop chit c6 cong thirc (I) c6 thé dwogc sir dung dé
didu tri cac ung thu bao gdm: hdi chimg da polyp tuyén c6 tinh gia dinh (FAP).

Theo céc phuong 4n nhit dinh, céc hop chit ¢6 cong thie (I) ¢ thé dugc sir dung dé

diéu tri cac ung thu bao gém: bénh barrett thuc quan.

Cac dinh nghia

Trur khi dugce dinh nghia khéc, tat ca céac thuat ngit khoa hoc va k¥ thudt duoc sir dung
& ddy déu c6 cling ¥ nghia nhu thudng duoc hidu boi ngudi 6 hiéu biét trung binh trong linh
vue thudc doi tugng theo sang ché. Nhu duoc st dung trong phin mo ta va cac diém yéu ciu
bao ho kém theo, trir khi dugc quy dinh nguoc lai, cac thuat ngir sau day co nghia cu thé dé

tao thuin 1¢i cho viéc hi€u veé sang ché.

Céac hinh thire s6 it bao gdm ca hinh thic s6 nhiéu trir khi boi canh chi ra 18 rang
khac.

Nhu duoc sir dung & ddy, cac thuét ngir "ty y" va "mét cach tiuy y" ¢ nghia la sy
kién hodc tinh huéng dugc mo ta sau d6 co thé xay ra hoic khong xay ra va phin mb ta bao
gdm céc trudng hop trong d6 su kién hodc tinh hudng xay ra ciing nhu cc trudong hop trong
d6 su kién hoic tinh hudng d6 khong xay ra. Vi du, "alkyl dugc thé tuy y" ding dé chi alkyl
6 thé dugc thé ciing nhu su kién hogc tinh hubng trong d6 alkyl khong dugc thé.

Thuét ngit “duoc thé” dung dé chi céc gbc c6 cac nhom thé thay thé hydro trén mot
hodc nhiéu cacbon ciia khung chinh. CAn hiéu ring “su thé” hodc “dugc thé bang” bao gém
didu kién ngdm dinh rang su thé d6 1a phu hop véi hoa tri duge phép ciia nguyén tir duge
thay thé va nhém thé, va su thé nay tao ra hgp chét 6n dinh, vi du, khong tu phét trai qua qua
trinh bién déi nhu sa'ip xép lai, tao vong, loai bo, v.v.. Nhu duoc sir dung & ddy, thuat ngit
“duoc thé” duoc du tinh dé bao gdm tit ca cac nhém thé duoc phép ctia cac hop chét hitu co.
Theo khia canh réng, cac nhém thé dugc phép bao gdm cac nhém thé khong vong, dang
vong, dang nhanh, khong nhanh, thugc vong cacbon, di vong, thom va khong thom cua cac

hop chit hitu co. Cac nhém thé dugc phép nay co6 thé 12 mot hodc nhidu hon va gidng nhau
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hoic khac nhau dbi véi cac hop chit hitu co thich hop. Péi véi muc dich clia sang ché, cac
nguyén tir khac loai nhu nito c6 thé c¢6 cac nhém thé hydro va/hoic cdc nhom thé dugc phép
bét ky cia cac hop chit hitu co dugec mo ta & ddy ma thoa man cac hoa tri clia cac nguyén tur
khac loai. Cac nhém thé cé thé bao gdm cac nhém thé bat ky duoc md ta & ddy, vi du,
halogen, hydroxyl, cacbonyl (nhu cacboxyl, alkoxycacbonyl, formyl, hodc axyl),
thiocacbonyl (nhu thioeste, thioaxetat, hodc thioformat), alkoxyl, oxo, phosphoryl, phosphat,
phosphonat, phosphinat, amino, amido, amidin, imin, xyano, nitro, azido, sulfhydryl,
alkylthio, sulfat, sulfonat, sulfamoyl, sulfonamido, sulfonyl, heteroaryl, heteroxycloalkyl,
aralkyl, hodc géc thom hodc di vong thom. Ngudi co hiéu biét trung binh trong linh vuc s&
hiéu ring cac nhém thé c6 thé tu thé, néu thich hop. Trir khi duoc quy dinh cu thé 1a “khong
duoc thé,” cac dung dé chi cac gbc héa hoc & ddy duoc hiéu 14 bao gdm cac bién thé duoc
thé. Vi du: su dé cap dén nhom hoac gbe "aryl" ngém dinh bao gém ca cac bién thé duoc thé

va khong duoc thé.

Nhu duogc st dung & ddy, thudt ngit “alkyl” dung dé chi cac nhém béo bio hoa, bao
gdm nhung khong chi gi6i han & cic nhém alkyl mach thing C;-Cio hodc cdc nhém alkyl
mach nhanh Cs-Cro. T6t hon 13, nhém "alkyl" dung dé chi cac nhém alkyl mach thing C1-Cs
hodc cidc nhom alkyl mach nhanh Cs3-Ce. Tét nhit 13, nhom "alkyl" dung dé chi cac nhém
alkyl mach thiang C;-Cs hodc cac nhém alkyl mach nhanh C3-Cs. Céc vi du vé “alkyl” bao
gbm, nhung khong gi6i han &, metyl, etyl, 1-propyl, 2-propyl, n-butyl, sec-butyl, tert-butyl,
1-pentyl, 2-pentyl, 3-pentyl, neo-pentyl, 1-hexyl, 2-hexyl, 3-hexyl, 1-heptyl, 2-heptyl, 3-
heptyl, 4-heptyl, 1-octyl, 2-octyl, 3-octyl va 4-octyl. Nhém "alkyl" co thé 1a dugc thé tuy .

Nhu duoc str dung & ddy, thudt ngit “heteroalkyl” dung dé chi nhém alkyl mach thing
hodc mach nhanh trong d6 mot hodc nhiéu nguyén tir cacbon da dugc thay thé bang nguyén
tir khac loai duge chon tir S, O, P va N; trong d6 nhom ‘alkyl’ duoc xdc dinh nhu & trén day.
Céc ‘heteroalkyl’ dé 1am vi du bao gdm cac ete alkyl, cac alkyl amin bac hai va bac ba, cac
amit, céc alkyl sulfua va céc alkyl disulfua. Nhém nay, c6 thé la nhém cudi hogc nhém béc

oY
A

cau.

Nhu duoc sir dung & day, thuat ngir “alkenyl” dung @2 chi mach cacbon chira it nhat
mot lién két ddi cacbon-cacbon, va ma cé thé 12 mach théng hodc mach nhanh hodc céc Kkét
hgp cta né. Cac vi du vé “alkenyl” bao gdm, nhung chi gi6i han &, vinyl, allyl, isopropenyl,

pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl va 2-metyl-2-butenyl.
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Tuong tu, thudt ngt “alkenylen” dung dé chi gbc “alkenyl" hoa tri hai nhu duge xéc
dinh & trén day.

Nhu duoc st dung & ddy, thudt nglt “alkynyl” dung dé chi cac mach cacbon mach
thang hodc mach nhanh c6 mdt hodc nhiéu lién két ba trong d6 sé luong cac nguyén tix nam
trong khoang tir 2 dén 6.

Tuong tu, thuat ngit “alkynylen” dung dé chi gbc “alkynyl” héa tri hai nhu duge xac
dinh & trén day.

Nhu dugc st dung & dy, thuat ngir “halo” hodc “halogen” riéng 1€ hodc trong su két

hop véi (cé4c) thuat ngit khac c6 nghia 1a flo, clo, brom hogc iot.

Nhu dugce sir dung & day, thuat ngit “haloalkyl” c6 nghia 1a alkyl dugc thé bang mot
hodc nhidu nguyén tir halogen, trong d6 cac nhom halo va alkyl 12 nhu duge xdc dinh & trén
day. Thuat ngft “halo” dugc st dung & diy thay thé cho nhau véi thuat ngit “halogen” c6
nghia 1a F, Cl, Br hodc I. Cic vi du vé “haloalkyl” bao gom, nhung khéng gi6i han &,
flometyl, diflometyl, clometyl, triflometyl va 2,2,2-trifloetyl.

Nhu dugc st dung & day, thuat ngit “hydroxy” hodc “hydroxyl” riéng r&€ hodc trong su

két hop v6i (c4c) thuat ngit khic c6 nghia 1a —OH.

Nhu duge sir dung & day thuat ngit “hydroxyalkyl” hodc “hydroxylalkyl” ¢6 nghia la
alkyl dugc thé bang mot hoic nhiéu nhém hydroxyl, trong d6 cac nhém alkyl 1a nhu duoc
x4c dinh & trén day. Cac vi du vé “hydroxyalkyl” bao gdm nhung khong giéi han &,
hydroxymetyl, hydroxyetyl, hydroxypropyl va propan-2-ol.

Thuét ngit “este”, nhu dugce st dung & day, dung dé chi nhém -C(O)ORy; trong do
Ri1 1a nhém hydrocarbyl.

Thuit ngit “carboxy” hogc “axit carboxylic”, nhur dugc st dung & ddy, dang dé chi
nhém duge thé hién bai cong thire —COLH.

Thuat ngit “thioeste”, nhu duge sir dung & ddy, ding dé chi nhém —C(0)SR' hogic
—SC(O)R" trong d6 R 12 hydrocarbyl.

Nhu duge st dung & day, thuit ngit “hydrocarbyl” 13 nhom c6 nguyén ti cacbon duge

gan truc tiép vao phan con lai ctia phén ti ¢6 tinh chét cua hydrocacbon.
Nhu dugce st dung & ddy, thudt ngit “oxo” dung dé chi nhém =O0.

Nhu duogc st dung & day, thudt ngit “alkoxy” dung dé chi nhém —O-alkyl, trong d6
cac nhém alkyl 1a nhu duogc xéc dinh & trén ddy. Nhom Ci-Cio alkoxy bao gdm, nhung khong
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gidi han &, metoxy, etoxy, n-propoxy, n-butoxy hodc t-butoxy. Nhom alkoxy c6 thé duge thé

tity y bing mot hodc nhiéu nhém thich hop.

Nhu duoc st dung & day, thuat nglt “alkoxyaryl” dung dé chi nhém —O-alkyl, ma
duoc gin nhém aryl, trong d6 cac nhém alkyl va aryl 1a nhu duge x4c dinh trong phin md ta
nay.

~, &L

Nhu duogc st dung & day, thuit nglt “xyano” dung dé chi nhém -CN.
Nhu duge st dung & ddy, “amino” dung dé chi nhém —NHo.
Nhu duge st dung & ddy, “amit” hodc “amido” dung dé chi nhom -CONHa.

Nhu duoc st dung & day, “alkylamino™ hodc “xycloalkylamino”, ding dé chi nhém -
NH,, trong dé nguyén tir nito cia nhém nay dang dugc gin v6i mot hodc hai nhém alkyl
hodc xycloalkyl twong tng. Cic vi du tiéu biéu vé& cic nhém “alkylamino” va
“xycloalkylamino” bao gbm, nhung khong gi6i han & -NHCH; va -NH-xyclopropyl. Thuét
ngft “alkylamino™ con bao gdm dialkylamino (vi dy, cac nhém —N(CHa)z).

“Aminoalkyl” dung dé chi nhém alkyl, nhu duge xé4c dinh & trén ddy, trong d6 mot
hoic nhiéu trong sb cac nguyén tir hydro cia nhém alkyl ndy da duoc thay thé bang nhém
amino nhu duoc xdc dinh & trén day. Céc vi du tiéu biéu vé nhom aminoalkyl bao gém,
nhung khong gi6i han & —CH2NHa, -CH2CH2NH,, -CH(CH3)NHz, -CH2CH(CH3)NH,. Nhém
aminoalkyl c6 thé khong dugc thé hodc dugc thé bang mot hodc nhiéu nhém thich hop.

- Nhu duoc str dung & ddy thudt ngit “xycloalkyl” riéng 1€ hodc trong su két hop vai
(c4c) thuat ngt khdc c6 nghia 1a vong hydrocacbon vong no -C3-Cio. Xycloalkyl co thé 1a
vong don, thuong chira tir 3 dén 7 nguyén tir vong cacbon. Cac vi du vé céc xycloalkyl vong
don bao gém, nhung khong giéi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va
xycloheptyl. Xycloalkyl co thé theo cach khac 1a nhiéu vong hodc chia nhiéu hon mot vong.
Céac vi du vé cac xycloalkyl nhiéu vong bao gdm cac carbocyclyl co cu, ngung tu va

spirocyclic.

Nhu duge s dung & ddy, thudt ngit “heteroxycloalkyl” dung dé chi hé théng vong
mdt vong hodc nhiéu vong, khong thom, bdo hoa hodc bdo hoa mot phﬁn 6 tir 3 d@n 15 canh
c6 it nhit mot nguyén tir khac loai hodc nhém khéc loai dugc chon tur O, N, S, S(O), S(0)2,
NH hodc C(O) v6i cac nguyén tir vong con lai ddc 1ap duge chon tir nhom bao gdm cacbon,
oxy, nito, va luu huynh. Thuat nglt “heteroxycloalkyl” con dung dé chi hé théng vong hai

vong c6 cau nodi co it nhat mot nguyén tir khac loai hodc nhém khéc loai duoc chon tir O, N,
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S, S(0), S(0)2, NH hodc C(0). Céc vi du v& “heteroxycloalkyl” bao gém, nhung khong gi6i
han & azetidinyl, oxetanyl, imidazolidinyl, pyrolidinyl, oxazolidinyl, thiazolidinyl,
pyrazolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl,
thiomorpholinyl, 1,4-dioxanyl, dioxidothiomorpholinyl, oxapiperazinyl, oxapiperidinyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiophenyl, dihydropyranyl, indolinyl,
indolinylmetyl, aza-bixyclooctanyl, azocinyl, chromanyl, xanthenyl va céc oxit N cua chung.
Su gin nhém thé heteroxycloalkyl c6 thé xay ra thong qua hodc nguyén tir cacbon hodc
nguyén tir khac loai. Nhom heteroxycloalkyl c6 thé dugc thé tuy v bang mdt hodc nhiéu
nhém thich hgp 1& mét hodc nhidu nhém duoc néu & trén ddy. Tét hon 1 “heteroxycloalkyl”
dung dé chi vong c6 tir 5 dén 6 canh dugc chon tr nhom bao gém azetidinyl, oxetanyl,
imidazolidinyl, pyrolidinyl, oxazolidinyl, thiazolidinyl, pyrazolidinyl, tetrahydrofuranyl,
piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, 1,4-dioxanyl va
céc oxit N cua chung. Tt hon 13, “heteroxycloalkyl” bao gdm azetidinyl, pyrolidinyl,
morpholinyl va piperidinyl. T4t ca heteroxycloalkyl duge thé tiy ¥ boi mot hodc nhiéu nhém

duoc néu O trén day.

Nhu duge st dung & day, thuat ngit “(heteroxycloalkyl)alkyl” dung dé chi nhém
alkyl, dugc gin nhém heteroxycloalkyl, trong d6 cdc nhém ‘alkyl’ va ‘heteroxycloalkyl’ 1a
nhu dugc xac dinh trong phin mo ta nay.

Nhu duoc sir dung & day, thuat ngit “heteroaryl” dung dé chi hé thdng nhan di vong
thom chira tir 5 &én 20 nguyén tir trén nhan, thich hop 1a 5 dén 10 nguyén ti trén nhan, ma c6
thé 1a vong don (mdt vong) hodc nhiéu vong (hai vong, ba vong hodc nhiéu vong) dugc
ngung tu cing nhau hodc dugc lién két cong hoa tri. T4t hon 13, “heteroaryl” 1a vong chira tir
5 dn 6 canh. C4c vong nay co thé chua tir 1 d&én 4 nguyén tir khéc loai dugc chon tir N, O va
S, trong d6 nguyén tir N hogc S tuy y dugc oxy hoéa hodc nguyén tir N dugc thé tuy y bdn
béc. Vi tri vong phu hop bét ky cta gdc heteroaryl c6 thé duoc lién két cong héa tri v6i chu

truc hda hoc da dinh nghia.

Céc vi du v& heteroaryl bao gom, nhung khéng gi6i han ¢: furanyl, thienyl, pyrolyl,
pyrazolyl, imidazolyl, oxazolyl, cinnolinyl, isoxazolyl, thiazolyl, isothiazolyl, 1H-tetrazolyl,
~oxadiazolyl, triazolyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzofuranyl, benzothienyl, benzotriazinyl, phthalazinyl,
thiantren, dibenzofuranyl, dibenzothienyl, benzimidazolyl, indolyl, isoindolyl, indazolyl,

quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, purinyl, pteridinyl, 9H-carbazolyl, a-
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carboline, indolizinyl, benzoisothiazolyl, benzoxazolyl, pyrrolopyridyl, pyrazolopyrimidyl,
furopyridinyl, purinyl, benzothiadiazolyl, benzooxadiazolyl, benzotriazolyl,
benzotriadiazolyl, carbazolyl, dibenzothienyl, acridinyl va tuong tu. Tét hon 14 “heteroaryl”
dung dé chi vong chira tr 5 dén 6 canh duoc chon tir nhom bao gém furanyl, thienyl, pyrolyl,
pyrazolyl, imidazolyl, oxazolyl, cinnolinyl, isoxazolyl, thiazolyl, isothiazolyl, 1H-tetrazolyl,
oxadiazolyl, triazolyl, pyridyl, pyrimidinyl, pyrazinyl va pyridazinyl. Tét hon 1a pyrazolyl,
pyridyl, oxazolyl va furanyl. T4t ca céc heteroaryl déu dugc thé tay ¥y bang mdt hodc nhiéu

nhém dugc néu & trén day.

Nhu dugc sir dung & ddy, thudt ngit “aryl” dugc thé tuy y hé théng vong hydrocacbon
thom mot vong, hai vong hodc nhiéu vong chira tr 6 dén 14 nguyén tir cacbon. Cac vi du vé
nhém aryl Cs-Cia bao gbm, nhung khéng gidi han & phenyl, naphtyl, biphenyl, antryl,
florenyl, indanyl, biphenylenyl va axenaphtyl. Nhom aryl c6 thé khong duoc thé hodc duge
thé bing mot hodc nhidu nhém thich hop.

Nhu duoc st dung & day, thudt ngit “aryloxy” dung dé chi nhom —O-aryl, trong d6
c4c nhém aryl 13 nhu duge x4c dinh & trén ddy. Nhém “aryloxy” dé lam vi du bao gbm,
nhung khéng giéi han &, phenoxy hodc naphtyl-oxy.

Thuit ngt “axyl” dung dé chi nhém R-CO- trong d6 R 1a nhém alkyl dugce thé tuy y
duoc xac dinh & trén ddy. Céc vi du vé cac nhém ‘axyl’ 13, nhung chi giéi han &, CH3CO-,
CH3CH,CO-, CH3CH2CH2CO- hodc (CH3)CHCO-.

~ Thuit ngit “nguyén tir khac loai” nhu duge st dung & day chi nguyén tir luu huynh,

nito hodc oxy.

Nhu dugce st dung & ddy, thudt ngit '(cac) hop chat' bao gdm céc hop chat dugc dé
clp trong sang ché.

Nhu duge str dung & day, thudt ngit “bao gdm” hodc “gdm” thuomg dugc st dung
theo nghia bao ham, tirc 1a cho phép c6 mit mdt hodc nhidu d4u hiéu hodc thanh phan.

Nhu duge st dung & dy, thuat ngit “hodc” ¢6 nghia 1a “va/hodc” trir khi c6 quy dinh
khéc.

Nhu duge str dung & day, thuat ngit “bao gdm” ciing nhu cac dang khac, nhu “odm”,
“odm c6” va “dugc bao gdm” 12 khong gidi han.

Nhu duoc sir dung & ddy, thuat ngir “ché pham” nhim muc dich bao ham san pham

bao gdm cac thanh phan cu thé theo sb luong cu thé, ciing nhu san phim bét ky ma tao ra,
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truc tiép hodc gian tip, tir su két hop ctia cac thanh phin cu thé véi s6 luong cu thé nay. Khi
dé cap “c6 tac dung duge dung” c6 nghia la cht mang, chit pha lodng hodc t4 dugc phai
twong thich véi céac thanh phan khac ctia cong thire va khong c6 hai d6i véi nguoi tiép nhan
no.

Nhu duoc sir dung ¢ day, thudt ngir “ché phim dugc phim” dung dé chi (cac) ché
phim chira lugng tri liéu hiéu qua cua it nhat mot hop chit c¢6 cong thire (I) hodc mudi ¢6 tac

dung dugce dung cua no; va chit mang c6 tac dung duge dung.

(Céc) ché phim duoc phim thuong chira khoang 1% dén 99%, vi du, khoang 5% dén
75%., hodc tir khoang 10% dén khoang 30% trong lugng cua hop chét c6 cong thire (I) hoic
(ID) hodc cac mubi c6 tac dung duoc dung cua nd. Lugng cta hop chét ¢6 cong thire (I) hoic
cac mudi co tic dung dugc dung cta nd trong (céc) ché phim dugc pham c6 thé ndm trong
pham vi tir khodng 1 mg dén khoang 1000 mg hogc tir khoang 2,5 mg dén khoang 500 mg
hodc tir khodng 5 mg dén khoang 250 mg hoic trong pham vi bat ky & trong pham vi rong

hon tr 1 mg dén 1000 mg hoic cao hon hodc thép hon pham vi dugc dé cap o trén.

Nhu duge st dung & ddy, thuat ngit “didu tri” va “viéc diéu tri”> d& cap dén phuong

phap 1am diu hodc loai bod bénh va/hodc céc triéu ching lién quan.

Nhu duoc st dung & day, thut ngit “phong ngira” va “su phong ngura” dung dé chi
phuong phép phong ngira su khoi phét ctia bénh va/hodce céc triéu chimg li€n quan hodc ngin
chiin déi tuong mic bénh. Nhu dugc st dung & ddy, “phong ngira” va “su phong ngua” cling
bao gdm 1am tri hodn sy khéi phat cta bénh va/hodc céc triéu chimng lién quan va giam nguy

co mac bénh.

Nhu duoc st dung ¢ day, thudt ngit “dbi tuong” ma co6 thé hoan ddi dugce voi thuat

ngit “bénh nhan”, diing dé chi dong vat, t6t hon 1a dong vat ¢ vi, va tot nhit 1a ngudi.

Nhu duoc st dung & day, thudt nglt, “luong tri liéu hiéu qua” dung dé chi luong cua
hop chat c6 cong thie (I) hodc mudi c6 tic dung duge dung hodc chét ddng phan lap thé cia
Vn(); hodc ché pham bao gdm hop chét c6 cong thirc (1) hodc mudi c6 tac dung duge dung hodc
chét ddng phan lap thé cta né, c6 hiéu qua trong viéc tao ra dap tng diéu tri mong muébn &
mdt bénh nhén cu thé méc bénh hoic rdi loan, dic biét 1a st dung chiing trong céc bénh hoic
rdi loan lién quan dén ung thu. Cu thé, thuat ngit “luong tri liéu hiéu qua” bao gém lugng cia
hop chét c6 cong thire (I) hodc mudi c6 tac dung duge dung hodc chét ddng phan lap thé caa
n0, khi dugc sir dung, ma gay ra mot su diéu chinh tich cuc trong bénh hogc 161 loan can diéu

tri hodc da dé ngin nglra, hodc 1am giam bt mdt phan nao do, sw phat trién cia mot hodc
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nhiéu triéu chimg ctia bénh hodc rdi loan dang dugc diéu tri trong mot dbi tuong. Péi véi
luong diéu tri cta hop chét, luong hop chit dugc st dung dé diéu tri ddi tuong du thé.p dé
tranh céc tac dung phu khong dang c6 hodc nghiém trong, trong pham vi phan doan y khoa
hop ly cling co thé duoc xem xét. Lugng tri liéu hiéu qua cia hop chét hodc ché phém s€& thay
déi tuy theo tinh trang cu thé duoc diéu tri, mic d6 nghiém trong cia tinh trang duge diéu tri
ho#c phong ngura, thoi gian didu tri, tinh chét cua liéu phap song song, tudi tac va tinh trang
thé chit ciia nguoi dung cudi, hop chét hoic ché pham cu thé sir dung chit mang c6 tic dung

duoc dung cu thé dugc st dung.

Thuit ngft “mudi c6 tic dung duoc dung” ding dé chi san phdm thu dugc tlr phan tmg
ctia hop chit theo séng ché véi axit hodc bazo phu hop. Cac mudi ¢6 tac dung duge dung ctia
céc hop chét theo sang ché nay bao gdm cac mubi thu duoc tir cac bazo vo co thich hgp nhu
cac mudi cua Li, Na, K, Ca, Mg, Fe, Cu, Al, Zn va Mn; c4c vi du vé cac mubi bd sung axit
khong ddc, c6 tac dung dugc dung la céac mudi ctia nhém amino dugc tao thanh véGi cac axit
vb co nhu cac mudi hydroclorua, hydrobromua, hydroiodua, nitrat, sulfat, bisulfat, phosphat,
isonicotinat, axetat, lactat, salixylat, xitrat, tartrat, pantothenat, bitartrat, ascorbat, sucxinat,
maleat, gentisinat, fumarat, gluconat, glucaronat, sacarat, format, benzoat, glutamat,
metansulfonat, etansulfonat, benzensulfonat, 4-metylbenzensulfonat hodc p-toluensulfonat va
cac mudi tuong tu. Céc hop chit nhét dinh theo sang ché (hop chét ¢6 cong thie (1)) co thé
tao ra cac mudi c6 tac dung duoc dung véi nhiéu bazo hitu co khdc nhu lysin, arginin,
guanidin, dietanolamin hodc metformin. Cac mudi bazo thich hop bao gdm, nhung khong
gi61 han &, cac mudi ctia nhdm, canxi, lithi, magie, kali, natri hodc kém.

“Cé tac dung dugc dung” cé nghia rang, d6 14 hitu ich trong viéc didu ché ché phim
duoc pham ma néi chung 13 an toan, khong ddc hai va khong phai sinh hoc cling nhu khong
co ich loi khac va dugc Chép nhén ca dbi voi tha y cling nhu st dung 1am duoc phém cho

nguol.

Séang ché ciing dé xuét cac phuong phéap 2 tao ra c4c hop chat da dé cap dé dung cho

duoc phim.

Theo mot phuong an dugce uu tién, khi cac ché phim duoc pham nay 14 dé dung cho
ngudi, dic biét 1a cho cac con dudng st dung xam 14n (nghia 1a cic con dudng nhu tiém hodc
ciy ghép, ma gitip tranh sy van chuyén hozc khuéch tan qua hang rao biéu md), dung dich
nuéc nay khong chira chét gay sét, hodc vé co ban khong chira chét gay sét. Cac ta duge c6

thé duge chon, vi du, dé thuc hién viéc giai phong chdm mot chét hodc nhdm mot cach chon
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loc dén mot hodc nhidu té bao, md hodc co quan. Ché phdm dugce phim c6 thé & dang don vi
liéu luong nhu vién nén, vién nang (bao gdm vién nang rdc va vién nang gelatin), dang hat,
keo wa dung moi dé pha ché, bot, dung dich, xird, thudc dan, thude tiém hodc twong tu. Ché
phim nay ciing ¢6 thé ¢6 mit trong mot hé théng phan phdi qua da, vi du, miéng ddp da. Ché
phim nay ciing c6 thé c6 mit trong dung dich pha hop cho viéc sir dung tai chd, ching han

nhu thube nhoé mét.

Thuat ngir “céc chat ddng phén lap thé” ding dé chi cac chat ddng phan dbi anh bt
ky, cac chét ddng phan khong d6i quang hoic céc chét ddng phan di hinh cta cac hop chét c6
cong thuc (I), bét ké noi nao chﬁng khong d6i xting guong hogc khi ching mang mdt hodc
nhidu lién két dbi. Khi cac hop chit c6 cong thire (I) va cac cong thic lién quan khong d6i
xung guong, ching co thé tdn tai & dang raxemic hodc & dang ddng phan ddi anh c6 hoat
doéng quang. Cén hidu ring sang ché bao gdm tit ca céc dang ddng phan héa hoc 1ap thé, bao
gdm cac dang ddng phan khong d6i quang, dong phan d6i anh va epime, ciing nhu céc chét
ddng phén d va céc chét ddng phén / va cac hon hop cla chung. Cac chét ddng phan 1ap thé
riéng biét cua cac hop chat c6 thé dugc didu ché thong qua tong hop tir céc vat lidu d4u sin
c6 trén thi trudong ma chira cac tdm khong dbi xtmg guong hoic bing cach diéu ché cac hdn
hop cta céac san phdm ddng phan dbi anh sau d6 tich nhu sy chuyén ddi thanh hdn hop cia
céc chit ddng phan khong d6i quang sau d6 14 cac k¥ thuat tach hoac téi két tinh, sic ky, tach
truc tiép cac chét ddng phén ddi anh trén céc cot sic ky khong d6i xting guong, hoic phuong
phép thich hop bat ky khac da biét trong linh vue. Céc hop chét ban dau cta hoa hoc 1ap thé
cu thé 13 ¢6 sén trén thi truong hodc ¢6 thé dugc tao ra va dugce giai quyét bdi cac k¥ thuat da
biét trong linh vuc. Ngoai ra, cac hop chét theo sang ché c6 thé tdn tai dudi dang céc chét
ddng phan di hinh. Sdng ché bao gdm tit ca cac chét ddng phan cis, trans, syn, anti, entgegen

(E) va zusammen (Z) cling nhu cac hdn hop thich hop cta ching.

Céc hop chét theo sang ché ¢6 thé duge st dung nhu mot loai thudc hoic dudi dang
ché phém dugc phém trong d6 hop chét nay duoc tron véi cac vat liéu 6 tac dung duoc dung

khac.

Céc hop chit theo sang ché thudng duoc st dung & dang ché phidm dwoc phim. Cac
ché pham nay c6 thé dugc diéu ché st dung cdc quy trinh da biét 13 trong linh vuc duge
phdm va bao gdm it nhat mot hop chét theo sang ché. Ché pham dugc phdm theo sing ché
bao gém mot hodc nhiéu hop chit duoc mé ta & ddy va mot hodc nhiéu t4 dugc c6 tac dung
duoc dung. Thong thudng, cic ta dugc c6 tac dung duoc dung dugc chép nhin bédi cac co

quan quan ly hogc thudng dugc coi 13 an toan cho nguoi hodc dong vat. Céc ta dugc ¢o tac
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dung duoc dung bao gém, nhung khong gi6i han &, cic chat mang, cac chét pha lodng, cac
chat chay va cdc chét bdi tron, cac chat bao quan, cac chat dém, cac chat tao chelat, cac

polyme, cac chét gel hoa, cac chét 1am nhét va cac dung mdi.

Ché phim dugc phdm c6 thé dugc str dung qua dudng miéng, dudong khong qua da
day va rudt hodc duong hit. Vi du vé dudng khong qua da day va rudt bao g0m tiém, qua da,

qua mang nhdy, qua miii va qua phdi.

Céc vi du vé cac chit mang thich hop bao gdm, nhung khong gi6i han &, nude, cac
dung dich mudi, cac ruou, cac polyetylen glycol, dau lac, dau 6 liu, gelatin, lactoza, teralba,
sucroza, dextrin, magie cacbonat, dudng, amyloza, magie stearat, hoat thach, gelatin, aga,
pectin, acacia, axit stearic, cac ete alkyl bac thép cua xeluloza, axit silixic, cac axit béo, cac
amin axit béo, cidc monoglyxerit va céac diglyxerit axit béo, cidc este axit béo va
polyoxyetylen.

Ché phidm dugc phdm c6 thé con bao gdm mot hozic nhiéu chét phi trg c6 tic dung
duoc dung, chit 1am wét, chit tao hdn dich, chit bao quan, chit dém, chit lam ngot, chét tao

huong, chit tao mau hodc két hop bat ky ctia chung.

Cac ché phém duoc phém c6 thé & dang thong thudng, vi du, vién nén, vién nang,
dung dich, hdn dich, thudc tiém hodc san phém dung tai chd. Hon nita, ché phém dugc phém

theo sang ché c6 thé duge thiét 1ap dé cung cip profin giai phéng mong mudn.

Viéc str dung cac hop chét theo sang ché, & dang tinh khiét hodc trong ché phim duoc
phém thich hop, c6 thé dugc thuc hién sir dung cic con dudng st dung duge chép nhén bAt
ky dbi véi cac ché pham dugc phim. Cac con dudng st dung co thé 1 con dudng bat ky ma
van chuyén mot cach hiéu qua hop chét ¢ hoat tinh theo séng ché t6i vi tri tac dong thich
hop hodc mong mudn. Céc con duong sir dung thich hgp bao gdm, nhung khong gi6i han &,
miéng, miii, m4, da, ndi bi, qua da, khong qua da day va ruft, truc trang, duéi da, trong tinh

mach, niéu dao, trong co hodc tai cho.

Céc ché phidm rin ding qua dudng miéng bao gdm, nhung khong giéi han &, vién
nén, vién nang (gelatin mém hodc cting), vién bao dudng (chira hoat chét dang bot hoic hat),

vién ngdm det va vién thudc hinh thoi.

Céc ché phdm dang 16ng bao gdm, nhung khong gi6i han &, xird, nhii twong, va chét

l1ong tiém vo trung, chéng han nhu hdn dich hodc dung dich.
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Céc dang lidu tai chd ctia cac hop chit bao gdm thudc md, hd, kem, thudc xirc ngoai
da, bot, dung dich, thubc nhé mat hodc tai, bang tim, va c6 thé chira c4c chat phu gia thong

thuong thich hop nhu chét bao quan, dung moi d2 hd trg s xuyén cua thube.

Céc ché phidm dugc phdm theo sang ché c6 thé duoc diéu ché bang céc k¥ thuat thong

thuong da biét trong linh vuec.

Liéu thich hop ctia céc hop chét dé sir dung trong diéu tri cac bénh hoic 161 loan duoc
md ta & day c6 thé duge xac dinh bdi ngudi co hiéu biét trung binh trong linh vyc tuong tmg.
‘Liéu diéu tri thudong duge xé4c dinh thong qua nghién ctiu vé khoang liéu lugng & ngudi dua
trén bang chiing so bd c6 duge tir cac nghién ciru trén dong vat. Lidu phai da & mang lai loi
ich diéu tri mong muén ma khong gy ra tac dung phu khong mong mudn. Ché do str dung,
dang liéu, va t4 dugc duge pham thich hop ciing c6 thé duoc str dung va diéu chinh bsi nguoi
6 hiéu biét trung binh trong linh vyec. Tt ca cac thay ddi va cai bién 12 hinh dung dugc trong
pham vi sang ché nay.

Theo mot phuong an, cac hop chit theo sang ché ciing ¢6 thé chta ty 1 khong tu
nhién ctia cdc ddng vi nguyén tir tai mot hodc nhiéu nguyén tir tao thanh céc hop chét d6. Vi
du, sang ché ciing bao gdm cac bién thé duoc danh ddu ddng vi cia sdng ché ma gidng véi
cac bién thé duoc dé cap dén & trong tai liéu nay, nhung thuc té 12 mot hodc nhiéu nguyén tir
ctia hop chit dugc thay thé biang nguyén tir c6 khéi luong nguyén tir hogc sb khdi khéc véi
khéi lugng nguyén ti hodc s6 khdi chiém wu thé thuong dugc tim thy trong tu nhién dbi véi
nguyén tir nay. T4t ca cac ddng vi ctia nguyén tir hodc nguyén t6 cu thé bit ky nhu duoc quy
dinh déu dugc du tinh trong pham vi cta cac hop chat theo sang ché, va cic cach st dung
chung. Céc ddng vi dé 1am vi du c6 thé duoc két hop trong céc hop chét theo sang ché bao
gbm céc ddng vi cia hydro, cacbon, nito, oxy, phospho, luu huynh, flo, clo va iot, nhu ’H
“D”), *H, 1'C, B¢, 1¢, BN, BN, %0, 170, 180, 22p, 3p,_ 355 18F, 36C1, 23] va 125T. Céc hop
chét theo sang ché dugc danh d4u ddng vi néi chung c6 thd duge diéu ché theo cac quy trinh
tuong tu nhu d6i véi cac hop chit duoc mo ta trong céc so dd va/hoidc trong cac vi du dudi
day, bang cach thay thé thudc thir dugce danh du dong vi cho thudc thir dwoc danh déu khéng

dong vi.

Céc chit viét tit sau ddy twong tng véi cac dinh nghia trong tai liéu nay: BBr3 - Bo
tribromua; DCM — Diclometan; DMA - Dimetylaxetamit; DMSO — Dimetylsulfoxit; DIPEA -
N,N-Diisopropyletylamin; DPPA- Diphenylphosphoryl azit; EDCI hogc EDC.HCI - 1-Etyl-3-
(3-dimetylaminopropyl)carbodiimit hydroclorua; NaHCO3; — Natri bicacbonat; EtOH —

40



43004 41/134

Etanol; EtI — Etyliodua; Dioxan.HCI; — Axit clohydric trong dioxan; Na>SO4 — Natri sulphat;
NaHMDS - Natri bis(trimetylsilyl)amit; NaxCO3 — Natri cacbonat; Na;S203-natri thiosulphat;
H,0 — nude; br — Rong; A— Angstrom; °C - B§ C; conc — Duge ¢d dic; CHCl; — Cloroform;
CDCls//cloroform-d - Potori Cloroform; DMSO-de- Potori dimetylsulfoxit; CH2Cl,-DCM —
Diclometan; DMF- N, N- Dimetylformamit;; Et2O — Dietyl ete; g- Gam; h — gio; HOBT-
Hydroxybenzotriazol; 'H- Proton; HCI- Axit clohydric; Hz- Hec; IPA — Ruou isopropyl; J -
Hing s6 ghép; LC-MS - Séc ky léng - Phd khdi; LiCl — Lithi clorua; LiOH — Lithi hydroxit;
HATU-1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridin-3-oxide

hexaflophosphat; HPLC - Phép sic ky long tinh ning cao; HPLC khong d6i xtimg - phép sic
ky 16ng tinh nang cao khong d61 xtmg; MeOH — metanol; M — Mol; MHz — Mega Hec (tin
sé); MS - Phd khdi; mmol - Mili Mol; mL - Mili Lit; min — Phut; mol — Mol; M*- Ion phén
tr; m/z-ty 1€ khéi lwong véi dién tich; N- Binh thuong; NMR - Su cong hudng tir hat nhén;
NMM — N-metylmorpholin; EtsN hoic TEA — Trietylamin; ppm - Phan triéu; rt/RT — Nhiét
d6 phong; s — Vach don; d — Vach d6i, t — Vach ba; q — Vach bdn; m — Nhiéu vach; dd —
Vach d6i cua cac vach d6i; td — Vach ba cua céc vach doi; qd — vach bdn cia cac vach doi;
ddd — vach ddi cua vach d6i ctia cdc vach ddi; dt — vach ddi cua cac vach ba; ddt — vach doi
cia vach dbi cua cac vach ba; p-vach nim; TBTU - O-(Benzotriazol-1-yl)-N,N,N',N'-
tetrametyluroni tetrafloborat; TLC - Sic ky 16p méng; THF — Tetrahydrofuran; % - Phén
tram; p - Micromet; pL-Micro lit; pM-Micro mol; 8- Delta; anh. — khan; va + - hdén hop

raxemic.
Cac ché dé chung ctiia quy trinh diéu cheé:

Céc huéng dan chung dudi ddy 4p dung cho tAt ca cac quy trinh thi nghiém dugc mé
ta & day. Trur khi c¢6 quy dinh khac, cac thi nghiém duoc thuc hién dudi ap suét duong cta
nito, nhiét 6 m6 ta 12 nhiét do bén ngoai (tirc 12 nhiét 6 bé dau). Thude thir va dung mdi
nhin duogc tir cic nha cung cAp dugc sir dung nhu vy ma khong can sdy hodc tinh ché thém.
Céac ndng do mol duge dé cap & day dbi véi thude thir trong cac dung dich 1a gan dung vi n6
khdéng dugc xac minh bang phép chudn d¢ trude véi mot tiéu chudn. T4t ca cac phan tng
duogc khqu bing thanh khqu tir. Viéc lam mat dén nhiét d6 am dugc thuc hién bang
axeton/bing khd hoic nudc dd/cac mudi. Magie sulfat va natri sulfat dugc st dung lam chét
lam kh6 dung moi sau khi phdn Umg din ra va c6 thé thay thé cho nhau. Viéc loai bo dung
mdi dudi ap suat giam hodc trong chan khong hodc viéc c6 dédc hdn hop phan tng c6 nghia 1a

chung ct dung mdi trong thiét bi bay hoi kiéu quay.

41



43004 42/134

Cé4c hop chat theo sang ché nay co thé dugc tao ra bang cac quy trinh tbng hop héa
hoc, cac vi du vé chiing dugce trinh bay trong phan mo ta. Diéu nay c6 nghia 14 phai hiéu ring
thi tu cac budce trong cac quy trinh ¢ thé dugc thay dbi, rang cac thudc thir, cac dung mdi va
cac diu kién phan tng c6 thé dugc thay thé dbi v6i nhitng chét dugc @ cdp cu thé va ring

cac gbc dé bi ton thuong 6 thé dugc bao vé va g& bao Ve, khi can thiét.

“Cac chi tiét cu thé cta quy trinh diéu ché cac hop chét theo sing ché dugc trinh bay
chi tiét trong phan thi nghiém.

Sang ché s& duge minh hoa bang mét so vi du, ma khong duge hiéu duge xem nhur 1a

gi¢i han pham vi cta sang che.

Séng ché @& cap dén cac din xuét alkynylen dugc thé méi ¢ cong thire (I) 1a hitu ich
nhu 12 cdc chét chdng ung thu va dén cac ché phim dugc phim c6 thé 1a hitu ich trong cac
phuong phép duge d& xuét trong ban mo ta dé diéu tri hodc phong ngira cdc tinh trang bénh
tang sinh bao gdm nhiéu dang bénh ung thu u lympho khac nhau.

MJi phuong 4n duoc dé xuit nham giai thich sdng ché, va khong nhim giéi han sang
ché. Trén thuc té, hién nhién véi ngudi 6 hiéu biét trung binh trong linh vuc, cac cai bién va
céc thay ddi c6 thé duge tién hanh dbi véi cac hop chét, cac ché phim va cac phuong phap
dugc mo ta & ddy ma khong nim ngoai pham vi va nguyén ly cta sang ché. Vi duy, cac ddu
hiéu dugc minh hoa hodc duge mo ta nhu 1a mot phz“m ctia mot phuong 4n nao do co6 thé duge
ap dung cho phuong 4n khac dé tao ra phuong 4n khac nira. Do d6 du dinh 1a sing ché bao
gdm ca céc cai bién va céc thay ddi nhur vdy va céc phuong an twong duong ctlia ching. Céc
muc dich, céc d4u hiéu va cac khia canh khac cla sang ché dugc md ta trong hoic 1a hién
nhién tir phin mb ta chi tiét dudi day. Nguoi c6 hiéu biét trung binh trong linh vyc hiéu ring
su ban luin & day chi la sy mo ta vé cac phuong 4n dé 1am vi du va khong dugc hiéu 14 1am
gi6i han céac khia canh rong hon cta sang ché
Thir nghiém

Trir khi c6 quy dinh khéc, cong viéc bao gdm phan phdi hdn hop phan tng gita cac
pha hitu co va dung dich nude, tach cac 16p va sdy 16p hitu co trén natri sulphat khan, loc va
lam bay hoi dung moi. Tinh ché, trir khi c6 dé cap khéc, bao gdm tinh ché bang k§ thuat sic
ky silica gel, thudong sir dung hdn hop etyl axetat/ete dau mo c6 d6 phan cuc thich hgp 1am
pha ddng.

Viéc phén tich cho céac hop chét theo sang ché trir khi dugce dé cap, duoc thuc hién

theo cac phuong phéap chung duogc biét dén boi ngudi trinh do trung binh trong linh vuc. Sang
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ché da duoc mé ta c6 dura vao cac phuong an dugc wu tién nhat dinh, cac phuong én khdc s&
tré nén 1o rang dbi véi ngudi trinh do trung binh trong linh vuc tr viéc xem xét phan mo ta
sang ché. Séng che con duge xac dinh bang cach tham khao céc vi du sau, ma md ta chi tiet

viéc phan tich céac hop chét theo sang ché.

Nguoi trinh d trung binh trong linh vuc s€ thdy 3 ring nhiéu cai bién, ca vé vat liéu
va phuong phép, c6 thé dwoc thuc hién ma khong nim ngoai pham vi cia sdng ché. Mot sb
cac chét trung gian duge dua sang bude tiép theo dua trén két qua TLC, ma khong can dic

tinh héa thém, trir khi ¢6 quy dinh khéc.

Dir ligu MS (Mass Spectral-phd khdi) duoc cung cip trong cac vi du thu duge bang
cach st dung (céc) thiét bi - API 2000 LC/MS/MS/Triplequad; Agilent
Technologies/LC/MS/DVL/Singlequad; Shimadzu LCMS-2020/Singlequad.

Dit lidu NMR duge cung cip trong céc vi du thu duge bing cach sir dung (cac) thiét

bi — 1H-NMR: Varian 400 MHz va Varian 300 MHz.

HPLC duoc thuc hién cho céc vi du dugc dé xudt st dung céc thiét bi -
AgilentTechnologies 1200 Series; AgilentTechnologies 1100 Series; Shimadzu(UFLC)
Prominance; Shimadzu Nexera-UHPLC.

Viéc tinh ché hop chét duoc thuc hién trén CombiFlash® trir khi duge dé cap khac.

Chit trung gian-1: Cic aryl halogenua

Céc hop chét sau ddy thuong cé san trén thi truong hodc c6 thé duoc tao ra boi cac k¥
thuét da biét 16 dbi voi ngudi co hiéu biét trung binh trong linh vye. Cac san phim nay duoc

str dung dé diéu ché cac hop chit theo sang ché va/hoic cic chét trung gian ctia chung.

Chét trung gian | Céu triic TUPAC
cl |
la 1,2-diclo-4-iodobenzen
Cl
Cl 1
1b j@/ 2-clo-1-flo-4-iodobenzen
F
CID/I . .
Ic o 2-clo-4-iodo-1-(triflometyl)benzen
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Chit trung gian Céu triic IUPAC
CID/I .
1d he 2-clo-4-iodo-1-metylbenzen
1 DY 4-bromo-2-clo-1-flob
e . -bromo-2-clo-1-flobenzen
!
1f \ s 2-clo-5-iodothiophen
cl
1g cl Br
ph/\oj@/ 1-(benzyloxy)-4-bromo-2-clobenzen
Cl Br
1h Ph jijl/ 4-bromo-2-clo-1-phenoxybenzen
o)
H,N Br
. i 5 -cloanili
1i Cljij/ 5-bromo-2-cloanilin
Cl
1j /Ej B 1-bromo-2,4-diclobenzen
Cl
Ik " | 4-iodo-2-(wiflometyl)benzonitril
-iodo-2-(t
NC iodo-2-(triflometyl)benzonitri
|
11 2-iodonaphtalen
1
Im 1-iodonaphtalen
Br
1 2-b -6-met htal
n \O romo-6-metoxynaphtalen
|
lo Ni,\/©/ 5-iodo-1H-indazol
H
N=
Ip /Nb/' 4-iodo-1-metyl-1H-indazol
Br; |
1q j@/ 2-bromo-1-clo-4-iodobenzen

Q

Chét trung gian-1r: 4-bromo-1-clo-2-(1-metylxyclopropyl)benzen

Cl
Br/©;<]

Bwée-1: 5-bromo-2-clo-N-metoxy-N-metylbenzamit
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Dung dich da khudy ctia 5-bromo-2-clobenzoic axit (11,0g, 46,72mmol) trong DMF
(75mL) duoc bd sung N,O-dimetylhydroxylamin hydroclorua (5,46g, 56,07mmol), HATU
(26,6g, 84,10mmol) va DIPEA (18,1 g, 140,16mmol) tai RT va dugc khudy trong 16h tai RT.
Sau khi két thiic phan tng, san phim duoc rét vao trong nude da; chét rén thu duge duogc loc
va duoc tinh ché bang cot silica gel combiflash® (cac hexan/EtOAc=90/10) dé thu dugc hop
chit néu trong tiéu dé (11,0g, 82%). LCMS: m/z =277,5 [M]+.

Buwéc-2: 1-(5-bromo-2-clophenyl)ethan-1-one

Dung dich da khudy ctia 5-bromo-2-clo-N-metoxy-N-metylbenzamit (Buéc-1) (11,0g,
39,49mmol) trong THF (100mL) dugc bd sung metyl magie bromua (3,0M trong THF)
(19,7mL, 59,24 mmol) & 0°C trong mdi trudong khi tro va dugc khudy trong 16h tai RT. Sau
khi két thtic phan ting, san phim dugc 1am ngudi bang HCI IN va duge trich ly véi dietyl ete.
Lop ete duogc sdy va duogc co dic va duge tinh ché bing cot silica gel combiflash® (cac
hexan/EtOAc=95/5) d& thu dugc hop chét néu trong tiéu & (7,0g, 76,0%). LCMS: m/z =

Khong dugc ion héa. San phim thu dugce duge dua sang bude tiép theo ma khong tinh ché.

Buéce-3: 4-bromo-1-clo-2-(prop-1-en-2-yl)benzen

Huyén phu d4 khudy ctia Metyltriphenylphosphoni bromua (26,8g, 75,10mmol) trong
THF (50mL) duoc bd sung n-butyl lithi (2,0M trong hexan) (37,5mL, 75,10mmol) & 0°C.
Hon hop phéan tng duge khudy trong 5 phit & 0°C va 1-(5-bromo-2-clophenyl)ethan-1-one
(Bude-2) (7,0g, 30,04mmol) trong THF (50mL) duge bd sung & 0°C va duge khudy trong
16h tai RT. Sau khi két thiic phan tng, san phim dugc 1am ngudi bang HCI 1IN va dugc trich
ly voi dietyl ete. Lép ete duoc sdy va duge co dic dé thu duoc hop chit thd. Hop chét thd
duoc tinh ché bing cot silica gel combiflash® (cac hexan/EtOAc=95/5) dé nhén duoc hop
chét néu trong tiéu dé (5,0g, 71,42%). Hop chét nay duoc lay cho budc tiép theo ma khéng
tinh ché.

Buwéc-4: 4-bromo-1-clo-2-(1-metylxyclopropyl) benzen

Dung dich di khudy cta dietyl zinc (1,0M trong hexan) (43,2mL,43,2mmol) trong
DCM (25mL) dugc bd sung tir tir dung dich TFA (4,9g, 43,2mmol) trong DCM (15mL) &
0°C va dugce khudy trong 20 phut & 0°C. Dung dich diiodometan (11,5g, 43,2mmol) trong
DCM (30mL) dugc bd sung & 0°C vao hdn hop phéan ung va duge khudy trong 20 phut &
0°C. Dung dich 4-bromo-1-clo-2-(prop-1-en-2-yl)benzen (Budc-3) (2,0g, 8,65mmol) trong
DCM (30mL) duogc bd sung vao hdn hop phan tmg tai RT va duoc khudy trong 16 h tai RT.

45



43004 46/134

Sau d6 hon hop phan tng duge pha lodng bing pentan va dugc rira bang HCI IN, dung dich
NaHCO3 béo hoa va nudce mudbi. Lép hitu co dugce séy va dugce ¢6 dic dé nhan duogc hop chét

néu trong tiéu d& (2,0g, 94,3%). LCMS: m/z = Khong dugc ion hoa.

Chit trung gian-1s: 4-bromo-2-clo-N,N-dietylanilin

faos
) :

Dung dich da khudy cua 4-bromo-2-cloanilin (1,8 g, 8,82 mrhol) trong THF khd (20
mL) dwgc bd sung NaHMDS (11,5 mL 69,68 mmol) sau d6 1a EtI (0,9 ml, 2,95 mmol) tai
RT. H3n hop phéan tmg dugc khudy tai RT trong 1h. Hon hop phan tmg duoc lam ngudi bang
dung dich NH4Cl trong nuéc va duge trich ly voi EtOAc (2X50 mL), duoc sdy trén NaxSO4
va duoc ¢d dic dudi 4p sudt giam dé thu duoc hop chét néu trong tiéu dé (1,5 g,75%),

LCMS: m/z = 264,0[M+2]".
Chit trung gian-1t: 5-bromo-2-clo-N,N-dietylanilin
\)\I Br
o

Hop chit néu trong tiéu d& duoc didu ché nhu dbi véi quy trinh didu ché chit trung
gian-1s. Hiéu sudt: 76%; LCMS: m/z =262,2 [M+H]".
Chit trung gian-1u: 1-clo-4-iodo-5-metoxy-2-(1-metylxyclopropyl)benzen
Buwde-1: 4-clo-2-metoxy-5-(1-metylxyclopropyl)anilin

Chét trung gian néu trong tiéu dé duoc tdng hop nhu dbi v6i quy trinh d4 néu trong
patent US20140288045 A1 va duge sir dung cho bude tiép theo.
Bude-2: 1-clo-4-iod0-5-met01§y-2-(1-metylxyclopropyl)benzen

Dung dich da khudy cta 4-clo-2-metoxy-5-(1-metylxyclopropyl)anilin (0,8 g, 3,97
mmol) trong HCI ddm dic (3,8 mL), nudce (3,8 mL) duge bd sung dung dich NaNO> (0,3 g,
4,53 mmol) trong nuéc & -5°C. Sau khi dugc khudy trong 15 phit duge bd sung dung dich
kali iodua (1,2 g, 7,55 mmol). Hon hop phén tng duoc khudy tai RT trong 30 phut. Hon hop
phan tng duoc trich ly vdi EtOAc (2X50 mL), dugc sdy trén Na;SO4 va dugce b dic va duoc
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tinh ché bang cot silica gel combiflash® (cic hexan/etylaxetat=95/5) dé& thu duoc hop chit
néu trong tiéu dé (0,8 g, 74%), LCMS: m/z = 264,0[M+2]".

Chit trung gian-1v: 1-clo-4-iodo-2-metoxy-5-(1-metylxyclopropyl)benzen

Cl

_O

Chét trung gian néu trén duge didu ché vé& co ban bang phuong phéap duge md ta trong
US2014/288045A1 va buéce-2 didu ché chit trung gian-1u véi nhidu bién thé thich hop vé cac
chét phan ung, cc luong cua cac thudc thir, cac dung moi va céc diéu kién phan tng. Hiéu

sudt=59%; LCMS: Khong c6 sy ion hoa. Tién hanh buéc tiép theo.

Cac hop chét sau dy thuong c6 sén trén thi trudomg hodc ¢ thé dugc tao ra bdi cac k¥
thuat da biét rd dbi véi ngudi co hiéu biét trung binh trong linh vuc. Céc san phim nay dugc

str dung dé diéu ché cac hop chat theo sang ché va/hodc cac chit trung gian ctia chung.

Chit trung )
Cau truc IUPAC
gian
2a /\ NH, but-3-yn-2-amin (%)
2b //)< NH, 2-metylbut-3-yn-2-amin
20 ent-1-yn-3-amin (&
//)\NH2 p y &)
2d /\\r 4-metylpent-1-yn-3-amin (£)
= NHy

Céc hop chat sau day thuong c6 san trén thi truong hoic c6 thé dugc tao ra boi céc k§
thuat da biét r6 ddi véi ngudi co hiéu biét trung binh trong linh vuc. Céc san phim nay dugc

str dung dé didu ché cac hop chat theo sang ché va/hoic céc chit trung gian ctia ching.

Chét trung ;
) Cau tric IUPAC
gian
tert-butyl but-3-yn-2-ylcarbamat
3a =~ “NHBoc @
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Chit trung ,
Cau tric IUPAC
gian
3 }Z tert-butyl (1-
7 NHBoe ethynylxyclopropyl)carbamat

Chit trung gian-3c: tert-Butyl (1-ethynylxyclopentyl)carbamat

/// NHBoc

Buée-1: 1-((tert-butoxycacbonyl) amino) xyclopentan-1-axit carboxylic.

Huyén phu da khudy ciia 1-aminoxyclopentan-1-axit carboxylic (1,00 g, 7,742 mmol)
trong 1,4 dioxan (10,0 mL) dugc bd sung NaOH IN trong nuge (26,0 mL) va di-tert-butyl
dicacbonat (1,40 mL, 6,101 mmol) tai RT va hén hop dugc khudy trong 14 h. Hén hop phan
tmg duoc rét vao trong nude da va duge trich ly véi DCM. Cac 16p DCM két hop duoc rira
bang nuéc va nuée mudi; duoc sdy trén natri sulphat; duogc bay hoi dudi ap suit giam dé thu
duoc hop chat néu trong tiéu dé (1,201 g tho). LCMS: m/z =230,3[M+H]"".

Buéc 2: 1-((tert-butoxycacbonyl)amino) xyclopentan-1-carboxylic (isobutyl carbonic)
anhydrit.

Huyén phd da khudy ctia 1-((tert-butoxycacbonyl)amino)xyclopentan-1-axit
carboxylic (1,20 g, 5,234 mmol) trong dimetoxy etan (30,0 mL) duoc bd sung 4-
metylmorpholin (0,58 mL, 5,286 mmol), isobutyl cloroformat (0,68 mL, 5,286 mmol) tai -
15°C va hdn hop duge khudy trong 1h. H3n hop phan tmg duge lam 4m & RT va hdn hop
duge khudy trong 1h nita va hdn hgp phan tmg duoc bay hoi dudi ap sut giam dé thu duoc
hop chét néu trong tiéu dé (1,782 g thd). San phim thé thu duge duge dua sang budc tiép
theo ma khong tinh ché thém.

Buéc-3: tert-butyl (1-(hydroxymetyl) xyclopentyl) carbamat

Huyén phu da khudy cua 1-((tert-butoxycacbonyl) amino) xyclopentan-1- carboxylic
(isobutyl carbonic) anhydrit (1,780 g, 5,404 mmol) trong dimetoxy etan (20,0 mL) dugc bd
sung natri borohydrua (0,78 g, 27,019 mmol) trong nude (3,0 mL) tai -5°C theo timg giot va
hén hop dugc khudy tai RT trong 1 h. Hon hop phén tmg duoc rét vao trong nuée da dugce
trich ly véi etyl axetat. Cac 16p etyl axetat két hop duoc rira bang nudc, nude mubi; duoc sdy
trén natri sulphat, dugc bay hoi duéi 4p sudt giam dé thu dugc hop chét néu trong tiéu dé
(0,903 g, 77,84%). Hop chét thu duoc & trén diy dugc dua sang bude tiép theo ma khong
phén tich thém.

Buéc-4: tert-butyl (1-formylxyclopentyl) carbamat
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Huyén phti da khudy cua tert-butyl (1-(hydroxymetyl) xyclopentyl) carbamat (0,980
g, 4,552 mmol) trong diclometan (25,0 mL) dugc bd sung Dess-Martin periodinane (2,51 g,
5,918 mmol) & 0°C theo timg phan va hdn hop duge khudy tai RT trong 2h. Hon hop phan
tmg dugc rét vao trong hexan; duge loc qua Celite® va hdn hgp dugc rira bing DCM. Dich
loc thu duge duoc siy trén natri sulphat va dugc bay hoi dudi ap sudt giam. Phan cn thu
duge duoc tinh ché boi Combiflash® trén silica gel (cac hexan/etyl axetat =90/10) dé thu
duoc hop chét néu trong tiéu d& (0,540 g, 55,67%). Hop chét thu dugc & trén day duoc dua
sang budc tiép theo ma khong phan tich thém.
Buéc-5: tert-butyl (1-ethynylxyclopentyl) carbamat

Huyén phu da khudy cta 4-axetamidobenzensulfonyl azit (0,732 g, 3,047 mmol) trong
axetonitril (30,0 mL) dugc bd sung dimetyl (2-oxopropyl) phosphonat (0,466 g, 2,813 mmol)
& 0°C va hdn hop duge khudy tai RT trong 2 h. Tert-butyl (1-formylxyclopentyl) carbamat
(0,980 g, 4,552 mmol) trong metanol (30,0 mL) duoc bd sung timg giot vao hdn hop phan
tmg tai RT va hdn hop dugc khudy trong 2 h. H3n hop phan tmg dugc loc qua gidy loc
Celite®. Dich loc thu dugce duoc bay hoi dudi ap suit giam. Phdn cin thu dugc duge tinh ché
boi Combiflash® trén silica gel (cac hexan/etyl axetat =95/05) dé thu dugc hop chit néu trong
tiéu d (0,300 g, 61,22%). LCMS: khong dugc ion hoa. San phim thu duoc dugc st dung
cho budc tiép theo ma khong tinh ché.

Cac hop chét sau ddy thuong c6 sin trén thi trudng hodc c6 thé duoc tao ra boi cac k¥
thuét da biét 15 dbi véi ngudi co hiéu biét trung binh trong linh vue. Cac san phim nay duoc

sir dung dé diéu ché cac hop chat theo sang ché va/hoic cac chit trung gian ctia chiing.

Chit trung ] TUPAC
Cau triac
gian
4a H O Boc tert-butyl piperazin-1-carboxylat
" ONHBOC Cis-tert-butyl ((1s,4s)-4-
H,N aminoxyclohexyl)carbamat ().
4c /\ tert-butyl 3-(piperazin-1-
BocN:}N NH 1 3-pip
N yl)azetidin-1-carboxylat
" ONH
4d HN \ﬂ) Piperazin-2-one
(0]
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Chat trung ] TUPAC
Cau tric
gian
(1R,2R)-N1,N2-
e HNY : I
| dimetylxyclohexan-1,2-diamin
_NH
LFA
" N 1-(2,2,2-trifloaxetyl)-1A%-
Eﬂj piperidin-4-one
0

Chit trung gian-5: tert-Butyl 4-(clocacbonyl) piperazin-1-carboxylat

50/134

Dung dich tert-butyl piperazin-1-carboxylat (10,0 g, 53,76 mmol) trong DCM (50

sang bude tiép theo ma khong tinh ché.

mL) duge xir ly bang pyridin (6,37 g, 80,64 mmol) va triphosgen (7,97 g, 26,88 mmol, dugc
hoa tan trong 50 mL DCM) & 0°C. Dung dich mau vang tao thanh duogc khudy tai RT trong
1h. Hon hop phan tmg dugc phén vang gitta DCM va HCI IN (150 ml); l16p DCM duge sy
va duoc ¢b dic dé thu duoc hop chét néu trong tiéu dé (11,8 g, 89%). Hop chét nay dugc dua

Céc chit trung gian sau dugc didu ché v& co ban bang phuong phép duge md ta trong

diéu kién phan ung.
Chit trung ,
Cau truc IUPAC
gian
0]
5 PN tert-butyl (1-(clocacbonyl) piperidin-4-
a Cl N
O\ yl)carbamat
NHBoc
0]
sh Cl)J\N/\ | tert-butyl 3-(4-(clocacbonyl) piperazin-1-
NG yl)azetidin-1-carboxylat
NBoc

50
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Céc hop chat sau day thuong co sin trén thi truong hodc c6 thé dugc tao ra bai céc k¥
thuat da biét rd ddi voi ngudi cb hiéu biét trung binh trong linh vuc. Céc san phim nay duoc

stt dung d& diéu ché cac hop chit theo sang ché vi/hoic céc chat trung gian ciia chiing.

Chét trung ,
Cau truc
gian
o
6a (\N/”\/ 1-(piperazin-1-yl) prop-2-en-1-one
CIH.HN.
TEAHNT ° Etyl (E)-4-ox0-4-(4-(2,2,2-
6b K/NNO/\ trifloaxetyl)-4\*-piperazin-1-yl)but-2-
° enoate
TFA“CL 4-(1H-imidazol-1-yl) piperidin-1-ium
6c N, .
EN 2.2, 2-trifloaxetat
TFA.HN 0
6 Q\ 1-(1-(2,2,2-trifloaxetyl)-114-piperidin-
N
/ 4-y1)-1H-pyrol-2,5-dione
0O

Chit trung gian-6e: N-(2-(2, 2, 2-trifloaxetyl)-2-azabixyclo [2,2,1] heptan-5-yl) acrylamit

).
H

N\ﬂ/\
TFA.N@/ o]

Buée-1: tert-butyl S-acrylamido-2-azabixyclo[2,2,1]heptan-2-carboxylat (£).

Huyén phu cia tert-butyl 5-amino-2-azabixyclo[2,2,1]heptan-2-carboxylat(+) (0,300
g, 1,41mmol) trong diclometan (10mL) va trietylamin (0,580 mL, 4,23 mmol) dugc bd sung
acryloyl clorua (0,127 g, 1,41 mmol) ¢ 0°C va dugc khudy trong 1h tai nhiét @ phong. Hon
hop phan tng dugc pha lodng bing diclometan va dugc rira bing dung dich NaHCOj3 bio
hoa, duoc siy trén natri sulphat khan va duge cd dic. San phérn thé thu duge duge tinh ché
béi CombiFlash® trén silica gel (etyl axetat=100%) dé thu duoc hop chit néu trong tidu deé
(0,180 g, 48%). LCMS: m/z = 167,3 [M-100]"
Buéde-2: N-(2-(2, 2, 2-trifloaxetyl)-2-azabixyclo [2,2,1] heptan-5-yl) acrylamit (¥).

Dung dich tert-butyl 5-acrylamido-2-azabixyclo [2,2,1]heptan-2-carboxylat (+) (0,180
g, 0,670 mmol) trong diclometan (5 mL), TFA (0,2 mL) dugc bd sung & 0°C va duge khudy
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tai nhiét dd phong trong 4h, hdn hop phén Gng dugc cd didc dé thu duoc hop chét néu trong
tiéu dé (0,280 g, tho). LCMS: m/z = 167,1 [M-100]"
Chét trung gian-6f: N-(2-azabixyclo[2,2,1]heptan-5-yl)etensulfonamit (mudi TFA)).

H

N_ 2
/,S\/
TFA.HN 0

Buée-1: tert-butyl 5-(vinylsulfonamido)-2-azabixyclo[2,2,1]heptan-2-carboxylat().
Huyén phu cta tert-butyl 5-amino-2-azabixyclo[2,2,1]heptan-2-carboxylat (+) (0,500
g, 2,350 mmol) va trietylamin (0,970 mL, 7,060 mmol), cloetyl sulfonyl clorua (0,383 g,
2,35mmol) duoc bd sung & 0°C va dugc khudy trong 1h tai nhiét do phong. Hdn hop phan
ung dugc pha lodng bang diclometan va dugc ria bing dung dich NaHCO3 bdo hoa, dugc
sdy trén natri sulphat khan va duoc ¢ dic dé thu duogc hop chét thd, hop chét nay duoc tinh
ché bdi CombiFlash® (etyl axetat=100%) dé thu dugc hop chat néu trong tiéu dé (0,250 g,
358%). LCMS: m/z = 203,2 [M+H-100]".
Buéc-2 N-(2-azabixyclo[2,2,1]heptan-5-yl)etensulfonamit (muéi TFA)(&). (£).
Dung dich tert-butyl 5-(vinylsulfonamido)-2-azabixyclo[2,2,1]heptan-2-carboxylat
() (0,250 g, 0,827 mmol) trong diclometan (10 mL), TFA (0,5 mL) duoc bd sung & 0°C va
duoc khudy tai ﬁhiét d6 phong trong 4h. Hon hop phan (mg dwoc c6 dac d8 thu dugc hop chit
néu trong tidu d& (0,300 g, thd). LCMS: m/z = 203,2 [M+H-100]".
Chit trung gian-6g: N-allyl-N-(piperidin-4-yl)acrylamit (mudi TFA).

TFA.HN
N/\/
o)m

Chét trung gian néu trong tiéu dé duoc téng hop theo quy trinh téng hop twong tur
duoc mé ta trong Organic Letters, 2013, vol. 15, No. 8, p. 1986 —1989.
Chét trung gian-6h: (E)-3-(dimetylamino)—2-(piperazin-1-cacbonyl)acrylonitril.muéi
TFA
N
WS
-

0O .TFA
Buée-1: tert-butyl 4-(2-xyanoaxetyl) piperazin-1-carboxylat.
Huyén phi da khudy cta axit 2-xyanoaxetic (2,85 g, 33,548 mmol) trong axetonitril
(50,0 mL) duoc bd sung TBTU (10,77 g, 33,548 mmol) tai RT va hdn hop dugc khudy trong
2h. Sau 2h tert-butyl piperazin-1-carboxylat (5,00 g, 26,838 mmol) dugc bd sung tai RT va
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hén hop tiép tuc duge khudy trong 14h. Hon hop phan tng duoc bay hoi dudi ap sudt giam,
phan cin thu duge dugce tach gitta nude va EtOAc (1:1). Cac 16p EtOAc két hop duoc ria
bang nudc va nude mudi. Pugc sdy trén NaSOs va dugc bay hoi dudi ap sudt giam. Phin
cin thu duge duge tinh ché béi Combiflash® trén silica gel (DCM/MeOH=99/1) dé thu duoc
hop chét néu trong tiéu d& (2,80 g, 41,27%). LCMS: m/z = 254,30[M]".
Buwéc-2: tert-butyl 4-(2-xyano-3-(dimetylamino)acryloyl) piperazin-1-carboxylat.

Huyén phii da khudy cua tert-butyl 4-(2-xyanoaxetyl) piperazin-1-carboxylat(1,00 g,
3,947 mmol) trong DMF (10,0 mL) dugc bd sung DMF-DMA (10,0 mL, 75,277 mmol) tai
RT va hén hop duge gia nhiét dén 100°C trong Sh. Hon hop phan tng dugc rét vao trong
nude da, duge trich ly véi EtOAc. Céac 16p EtOAc két hop duoc rira bing nude mubdi, nude.
Pugc sy trén Na;SO4 va dugc bay hoi dudi ap sudt giam dé thu duge hop chét néu trong tiéu
d2 (0,902 g thd). LCMS: m/z = 309,38[M+H]".
Buwée-3: (E)-3-(dimetylamino)—2-(piperazin-1-cacbonyl)acrylonitril.muéi TFA

Huyén phu da khudy cia tert-butyl 4-(2-xyano-3-(dimetyl amino) acryloyl) piperazin-
1-carboxylat (0,20 g, 0,648 mmol) trong DCM (5,0 mL) duoc bd sung TFA (0,50 mL, 6,529
mmol) tai RT va hén hop duge khudy trong Sh. Hon hop phan tng duoc bay hoi dudi ap sudt
giam, phin can thu duogc dugc nghién nho bing dietyl ete d thu dugc hop chét néu trong tidu
d& (0,195 g tho). LCMS: m/z = 209,30[M+H]".
Chit trung gian-6i: 3-oxo-3-(piperazin-1-yl) propannitril (mudi TFA)

Huyén phu da khudy cta tert-butyl 4-(2-xyanoaxetyl) piperazin-1-carboxylat (0,30 g,
1,184 mmol) trong DCM (5,0 mL) duoc bd sung TFA (0,50 mL, 6,529 mmol) tai RT va hén
hop dugc khudy trong 14 h. Hon hop phén tng dugc bay hoi dudi ap sudt giam, phan cin thu
duoc duge nghién nho bang dietyl ete dé thu duogc hop chit néu trong tiéu dé (0,280 g tho).
LCMS: m/z = 154,19[M]"..

Céc hop chét sau ddy thudng c6 san trén thi trudng hodc c6 thé duoc tao ra bdi cic k¥
thuét da biét 15 dbi voi ngudi cé hiéu biét trung binh trong linh vyc. Céc san phdm nay dugc

stt dung dé diéu ché cac hop chit theo sang ché va/hodc céc chat trung gian clia chung.

Chét trung ,
Cau tric
gian
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NBoc

Chat trung ,
Cau tric
gian

1 1-(tert-butoxycacbonyl) piperidin-4-

Ta HO . .
NBoc axit carboxylic

Q 1-(tert-butoxycacbonyl) pyrolidin-3-

7b HO

axit carboxylic

/ﬁ
7C Ho /,‘IO\
NHBoc

Trans-(1r,4r)-4-((tert-
butoxycacbonyl)amino)xyclohexan-1-

axit carboxylic (%)

(@]
NHBoc
7d HO

1-((tert-

butoxycacbonyl)amino)xyclopentan-

1-axit carboxylic

Chit trung gian-8: tert-Butyl 4-(but-3-yn-2-ylcarbamoyl) piperazin-1-carboxylat (£).

A

(0]

e

NBoc

54/134

Dung dich d3 khudy cua but-3-yn-2-amin (&) (chat trung gian 2a) (5,00g, 72,34mmol)

trong diclometan (100 mL), tert-butyl 4-(clocacbonyl) piperazin-1-carboxylat (chit trung gian
5) (17,90 g, 72,34mmol) va DIPEA (37,60 mL, 217 mmol) dugc bd sung tai RT. Hon hop

phan Gng, sau khi dugc khudy tai RT trong 16 h, dugc rira bing dung dich NaHCOj3 bdo hoa

va nude mudi. Lép diclometan duge thu lai, dugce séy va dugc co dac. San phém tho thu duogc

duge tinh ché boi Combiflash® trén silica gel (cac hexan/etyl axetat=65/35) dé nhan duogc
hop chit néu trong tiéu dé (8,00 g, 39,4%). LCMS: m/z =282,2 [M+H]+-.

Céc chét trung gian sau dugc didu ché v& co ban bang phuong phap duge md ta trong

chit trung gian-8 véi nhiéu bién thé thich hop vé céc chit phan ung, cic lugng cia céc

thube thir, cac dung mdi va cac diéu kién phan Gng. Dt liéu vé thudc tinh cua cac hgp chat

ndy duoc tong hop trong bang dudi day.

Chat
trung Céu triic

gian

Hiéu suat

w | 4K

IUPAC (%)/ Dt liéu
phan tich
tert-butyl 4-((2-metylbut- | Hiéu suit:
3-yn-2-yl)carbamoyl) 28,2%
piperazin-1-carboxylat LCMS: NA
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Chat Hiéu suit
trung Céu tric IUPAC (%)/ Dit liéu
gian phan tich
Hiéu suat:
o tert-butyl 4-(pent-1-yn-3- | 22,8%
8b //)\u/U\N/ﬁ ylcarbamoyl) piperazin- | LCMS: m/z=
. Neos 1-carboxylat (%) 240,2
[M-56]+
butyl 4-((4 Hiéu suat:
tert-bu -((4-
i 1ty 1-yn-3 B0%
metylpent-1-yn-3-
8c //\(N/U\N/\ P Y ) ) LCMS:
2 (_NBoc yl)carbamoyl) piperazin- o
Khoéng c6 su
1-carboxylat (&) '
ion hoa
buty 3-(4-(but-3 Hiéu suit:
tert-bu -(4-(but-3-yn-
K X 291 Z D o
-ylcarbamo
8d | =2 N NO yeamameyD LCMS: m/z
N\E\ piperazin-1-yl)azetidin-
NBoc =337,2
1-carboxylat (+
ylat () [M+H]+
tert-butyl (1-(but-3-yn-2- ,
/\ )OL L Hiéu suat: thd
8e =z N I\O\ ylcarbamoyl) piperidin- LOMS: NA
NHBoc 1 4_yl)carbamat (+)
tert-butyl 4-((1-
O A
of /}NJ\Nﬂ ethynylxyclopropyl)carb | Hiéu suat: thd
” B {_nNpoo | amoyl) piperazin-1- LCMS: NA
carboxylat
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Chét trung gian-9: tert-Butyl 4-(but-3-yn-2-ylcarbamoyl) piperidin-1-carboxylat (£)
0]

N
NBoc

Dung dich d4 khudy ctia but-3-yn-2-amin (chét trung gian 2a) (0,5 g, 7,042 mmol) va

\\‘

1-(tert-butoxycacbonyl) piperidin-4-axit carboxylic (chét trung gian 7a) (1,61 g, 7,042) trong
diclometan (50 mL) dwuoc bd sung diisopropyletylamin (3,73 mL, 21,126 mmol) va HATU
(3,21 g, 8,450 mmol) ¢ 0°C. Sau khi khudy 4h tai RT, hon hgp phan tmg dugc rita bing dung

dich natri bicacbonat bdo hoa. Lép diclometan duoc sdy va duoc co dic. Hop chét tho duogc
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tinh ché bai séc ky cot Combiflash® (céc hexan/etylaxetat=75/25) dé thu duoc hop chat néu
trong tiéu dé (0,600 g, 30%). San phim nay dugc dua sang bude tiép theo ma khong tinh ché.

Céac hop chét sau day duoc didu ché vé& co ban bang quy trinh dwoc md ta trong diéu
ché chit trung gian- 9 véi nhiéu bién thé thich hop vé cac chét phan ung, cac thudc thir va

cac diéu kién phan Ung.

Chat .
) Hiéu suat (%) &
trung Cau tric IUPAC
Dir li€éu phéan tich
gian
0 tert-butyl 3-(but-3-yn-2- .
9 wBOC learb gl 1)( 1_}(’1- . Hiéu suat: 35%;
a NH carbamo rolidin-1-
)‘ Y e LCMS: NA
/ 74 carboxylat (&)
tert-butyl ((1r,4r)-4-(but-3-
/L i yn-2- Hiéu sudt: Tho
9b = N
H NHBoe ylcarbamoyl)xyclohexyl) LCMS: NA
carbamat (%)

Chat trung gian-10: tert-butyl (1-((4-clo-2-metoxy-5-(1-metylxyclopropyl) phenyl)
ethynyl)xyclopropyl)carbamat

// NHBoc

v ol o~

Dung dich 1-clo-4-iodo-5-metoxy-2-(1-metylxyclopropyl) benzen (1u) (0,600g, 2,11
mmol), tert-butyl (1-ethynylxyclopropyl) carbamat (chét trung gian 3b) (0,460 g, 2,53 mmol)
va trietyl amin (0,642 mL, 6,439 mmol) trong DMF (10 mL) dugc dudi khi bang khi argon
trong 20 phit. Sau d6 Cul (0,79g, 4,15mmol) va Tetrakis (triphenylphosphin) paladi(0)
(0,080g, 0,423 mmol) dugc bd sung tai RT va hdn hop phan tmg duge dudi khi mot 1an nita
trong 10 phut. Hon hop phan tng duge khudy trong 2h tai 90°C. Hon hop phan tng dugce loc
qua gidy loc celite. Dich loc thu duge duge phén ving giita etyl axetat va nuge (1:1). Lop
EtOAc duogc siy; duoc ¢ dac va duoc tinh ché bing cot silica gel combiflash® (cac
hexan/EtOAc=80/20) dé thu dugc hop chit néu trong tiéu dé (0,480g, 57,61%). LCMS: m/z
=276,3 [M-1007]".

Céc chit trung gian sau duge didu ché vé co ban biang phuong phép cla chit trung
gian 10 v6i nhiéu bién thé thich hop vé cac chit phan tmg, céc thudc thir va cac didu kién

phén tng.
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phenyl)but-3-yn-2-

Chat ’
. Hiéu suat (%) &
trung Cau tric IUPAC
. Di liéu phan tich
gian
"~ “NHBoc tert-butyl (1-((3,4- Hiéu suit: 62%:;
10a diclophenyl)ethynyl)xy | LCMS: m/z=
cl i clopropyl)carbamat 226,1 [M+H-100]"
buty] (4-(3-clo-4 Hiéu suat: 50,8%;
tert-bu -(3-clo-4-
 NHBec X v henyDbut3 LCMS: m/z
10b ‘| phenoxyphenyl)but-3-
©\o =315,9
yn-2-yl)carbamat (+)
“ [M+H-56]+.
tert-butyl (1-((3,4- Hiéu suat: 59%;
10c " NHBoc | diclophenyl)ethynyl)xy LCMS: m/z =
cl clopentyl)carbamat Khéng dugc ion
hAa
- tert-butyl (1-((4-clo-3- | Hiéu suat: 63%;
=~ "NHBoc (1-metylxyclopropyl)- | LCMS: m/z
10d
’ phenyl)ethynyl)xyclopr | =Khong dugc ion
cl opyl)carbamat hoéa
tert-butyl (4-(4-clo-3- )
a | ( 1( D Hiéu suat: 81,5%;
gz NHBoc -metylxycloprop
10¢ ~ " LeMs: miz-
phenyl)but-3-yn-2-
Cl 234,2[M+H-100]+
yl)carbamat(+)
tert-butyl (4-(2,4- ]
Gl P NHBOC | gicionh Dbut-3 5 Hiéu suat: 27%;
f = iclophenyl)but-3-yn-2-
0 PR Y LCMS: m/z=NA
yl)carbamat (&)
Cl
tert-butyl (4-(3-clo-4- ,
" “NHBoc ert-butyl (4-(3-clo Hiéu suat: 37%;
Cl d. l .
10g (dietylamino) LCMS: m/z =
- henyl)but-3-yn-2-
J phenylbut-3-yn 351,3[M-+H]+
yl)carbamat(+)
tert-butyl (4-(4-clo-3- i
N (d lty no) Hiéu suat: 60%;
/ NHB 1etylamino
10h | ~N Z LCMS: m/z=

Cl

yl)carbamat (&)

351 2[M+H]+.
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Chat ) '
) Hiéu suat (%) &
trung Cau tric IUPAC
Dik liéu phan tich
gian
tert-butyl (4-(4-xyano- ,
3 'ﬂty ( N Y Hiéu suat: 10,79%
NHB -(tritlomety
10i FsC Z o LCMS: m/z=
phenyl)but-3-yn-2-
NC 339,33 [M+H]+.
yl)carbamat(+)
tert-butyl (4-(4- Hiéu suét: 42,3%
4 NHBoc
10j flophenyl)but-3-yn-2- LCMS: m/z =
F yl)carbamat 264,3 [M+H]+.
tert-butyl (1-((6- ,
W4 o Hiéu suat: Tho
_"“NHBoc | metoxynaphtalen-2-
10k ~ LCMS: m/z =
- OO yl)ethynyl)xyclopropyl)
o 236,2 [M-100]+.
carbamat
\/ tert-butyl (1-(naphtalen- | Hi¢u suét: 99%
101 " 7 NhBee 1. LCMS: m/z =206
O ylethynyl)xyclopropyl)c | [M-100]+
tert-butyl (1-((3-bromo- | Hi¢u suat: 73%
o | B = “NHBoc | 4- | LCMS: m/z =
clophenyl)ethynyl)xycl | 372,3[M+2]+
cl opropyl)carbamat
buty (4-(3.4 Hiéu suat: 36,8%,
tert-bu -(3.,4-
= NHBoc i ;y but3-yn-2 LCMS: m/z
1clophen ut-3-yn-2-
10n pheny T 9142 [M-100T
Cl yl)carbamat
cl
tert-butyl (1-((4-clo-5- i
ty2 ((1 Hiéu suat: 8§0%
metoxy-2-(1-
Z 1y 1 ) LCMS: m/z
metylxyclopropy
100 o P =276,9 [M-100]"
S phenyl)ethynyl)xyclopr
e
opyl)carbamat

Cac chét trung gian duoc phat hién Boc (10b, 10n va 10k) duoc xur ly bang
dioxan.HCI trong 16h tai RT. Hon hop phan tmg dugc cd dic, san phim tho duge nghién

bang dietyl ete dé thu duoc mudi hydroclorua twong tmg (11, 11a, 11b)
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Chat Hiéu suit (%)
trung Céu triic TUPAC & Dit liéu phan
gian tich
Hiéu suat:
4-(3-clo-4-
” =~ NHHCI N heny[jbut-3-yn-2 100% LCMS:
enoxyphenyl)but-3-yn-2-
@\O P ) P m/z=271,9
& amin hydroclorua (+)
[M+H]+.
Hiéu suit: 93%
7z~ NHzHCI 4-(3 4-diclophenyl)but-3- | °
11a ) LCMS: m/z
yn-2-amin (£)
Cl =214,0[M]+.
Cl
Tho
\/ 1-((6-metoxynaphtalen-2-
11b =~ "NHzHCI Dethynylyxycl : LCMS: m/z
ethynyl)xyclopropan-1-
OO YDy DRy EEopTop =236,3 [M+1]+.
~o amin hydroclorua .
(Nén tu do)

Cac chat trung gian dugc phat hién Boc (10, 10a, 10c-10j) duge xu ly bing
dioxan.HCI trong 16h tai RT. Hon hop phan tng dugc ¢b dic, san pham thd dugc hoa tan
trong diclometan va dugc rra bang dung dich bicacbonat trong nugc d8 thu dugc nén tu do

amin tuong ung (Cac chit trung gian 11c-11x).

Chit Hiéu suat (%) &
trung 7 CAu tric Dix liéu phan
gian tich
\/ 1-(naphtalen-1- Hiéu suat: 89%;
l1c O =z N ylethynyl)xyclopropan-1- LCMS: m/z =
O amin 208,2[M+H]+.
1-((3-bromo-4- Hiéu sudt: 99%
11d Br 7z N clophenyl)ethynyl)xyclo LCMS: 270,2
cl propan-1-amin [M+H]
1-((4-clo-2-metoxy-5-(1- Hicu sut: 90%
I1e = "NH, metylxyclopropyl) LOMS: 276.3
. o phenyl)ethynyl)xyclopro IVEHH]
pan-1-amin
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Chit Hiéu suit (%) &
trung Céu triic Dir li€éu phan
gian tich
1-((4-clo-5-metoxy-2-(1- ,
O NH, (« vl Y N Hiéu suat: 85%;
Z metylxyclopro
110 ) :)y hy f) pyl LCMS: 276,3
enyl)ethynyl)xyclopro
cl phenyl)ethynyl)Xyclop [M-+H]
0 pan-1-amin
1G4 Hiéu suét:
Z diclophenyl) ,h Dxyel 72%;
11 iclophenyl)ethynyl)xyc
P PRENYDEYIYDRY LCMS: m/z
Cl opropan-1-amin
Cl =226,2
1-((3,4- .
11q = NH, giclophenylethynylyxyel Hiéu suat: Tho;
iclophenyl)ethynyl)xyc
premleTy y LCMS: m/z =NA
cl opentan-1-amin
Cl
N-(1-((4-clo-3-(1- .
( 1(( | (1) Hiéu suat: 94%
= NH metylxyclopro
11r ZSi h I)y ;’ f) p}; LCMS: vz
enyl)ethynyl)xyclopro
pREmYLETIYIYLRYCoP =246,3 [M+H]+.
cl pyl)-12-cloranamin
4-(4-clo-3-(1- Hiéu suit: 92%;
11s =~ "NH, metylxyclopropyl) LCMS: m/z=
phenyl)but-3-yn-2- khong dugc ion
cl amin() héa
ol 42.4-iclophonylbut-3 Hiéu suit: 99%;
NH -(2,4-diclophen ut-3-
11t Z 2 pheny LCMS: m/z =214
yn-2-amin(+)
cl [M]+.
. P 4-(3-aminobut-1-yn-1- | Hi¢u suit: 83%;
11u yl)-2-clo-N,N- LCMS: m/z
N . .
) dietylanilin(%) =251,1 [M+H]+.
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Chat Hiéu suit (%) &
trung Céu triic Dir liéu phan
gian tich
\ 5-(3-aminobut-1-yn-1- | Hiéu suat: 80%;
NH
1lv N z N y1)-2-clo-N,N- LCMS: m/z
cl dietylanilin(+) =251,2 [M+H]+.
4-(3-aminobut-1-yn-1- i
2 Hiéu suat: tho;
gz NH Yb)-2-
1w FsC Z 2 o LCMS: m/z
(triflometyl)benzonitril
NG =239,21 [M+H]+.
&)
4-(4-flophenyl) but-3 Hiéu suét: tho;
P NH -(4-1lophen ut-3-yn-
11x Z 2 preny Y LCMS: m/z
2-amin.
=164,2 [M]+..

F

Chit trung gian-12: Phenyl (4-(3,4-diclophenyl)but-3-yn-2-yl)carbamat ()

Cl

Cl

=z N

e

Huyén phu da khudy cta chit trung gian 11 (1,3g, 6,07 mmol) trong THF (30 mL)

61/134

dugc bd sung phenyl cloroformat (1,23 g, 7,89 mmol) & 0°C va hdn hop duge khudy trong

16h tai RT. HOn hop phén tmg duoc pha lodng bang etyl axetat va dugc rira bang NaHCOs

bdo hoa. Céc 16p EtOAc két hop dugce rira bang nudc va nuéc mudi, duge sdy trén Na;SO4 va

dugc bay hoi dudi ap sudt giam. Phan cin thu duogc duge tinh ché bai Combiflash® trén silica

gel (cac hexan/etyl axetat=80/20) dé thu dugc hop chét néu trong tiéu dé (1,5 g, 73,9%).

LCMS: m/z = 214,2 [M-120]+.

Céac chét trung gian sau duge didu ché v& co ban biang phuong phép diéu ché chat

trung gian 12 véi nhidu bién thé thich hop v& cic chat phan ng, cac thubc thir va cac diéu

kién phan tng.
Chit | Hiéu sut (%)
trung Céu tric TUPAC & Dit liéu phin
gian tich

61



43004

Chat Hiéu suit (%)
trung Céu triic IUPAC & Dit liéu phan
gian tich
j\ Q Phenyl (4-(3-clo-4- Hi¢u suat:
P N O o/ . .
12a @\ 7 H phenoxyphenyl)but-3-yn- 71,7%; LCMS:
° I 2-yl)carbamat (+). m/z=392,0
| [M+H]+.
o Hiéu suit: 58%
J @ phenyl (1-(34- LCMS: m/z
12b cl Z ﬂ 0 diclophenyl)ethynyl)xycl ‘
=Khong dugc
¢ opropyl)carbamat ]
! ion hoa
Hiéu suit: 65%
x Q phenyl (1-(3,4- LCMS: m/z =
12¢ cl =z N © diclophenyl)ethynyl)xycl . ]
khong dugce ion
cl opentyl)carbamat
héa
henyl (1-((4-clo-3-(1 Hiéu suat: 84%;
enyl (1-((4-clo-3-(1-
$0| Pt o
metylxyclopro
12d Z {}{ O tylxyclopropy Khong dugc ion
phenyl)ethynyl)xyclopro
hoéa
cl pyl)carbamat
o phenyl (4-(4-clo-3-(1- | Higu suat: 85%;
A @ Ixyclopropyl /7 =
12e = N0 metylxyclopropyl) LCMS: m/z =
phenyl)but-3-yn-2- 234 [M+H-
“ yl)carbamat(<£). 1207
N 8 | ehemiaea | miewsuic cov
12f =z N ° diclophenyl)but-3-yn-2- | [L.CMS: m/z =
ol yl)carbamat (+). NA
o /@ phenyl (4-(3-clo-4- )
J . . Hiéu sudt: 54%;
i =z N © (dietylamino)
12¢ LCMS: m/z =
N phenyl)but-3-yn-2- .
+
) yl)carbamat(+). 3712 [M+H]
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Chat Hiéu suit (%)
trung Céu tric IUPAC & Dir liéu phan
gian tich
o phenyl (4-(4-clo-3- )
1o At o/ .
1ok \N _ N)J\o/© (dietylamino) Hiéu suat: 14%;
H : =
g phenyl)but-3-yn-2- LCMS: m/z
+ +
cl yl)carbamat (%). 3712 [M+H]
j\ /@ phenyl (4-(4-xyano-3- Hiéu suat:
. o/ . -
12i FsC =z N © (triflometyl) phenyl)but- 36,3%; LCMS:
NG 3-yn-2-yl)carbamat (£). m/z =359,32
[M+H]*
0 @ henyl (4-(4 Hiéu suit:
enyl (4-(4-
12; ZZY flophenyl)but-3-yn-2-
m/z=
yl)carbamat
F 284, 3[M+H]+.
7 ,CLL /@ phenyl (1-(naphtalen-1- | Hi¢u sudt: 94%;
12k O =z N © ylethynyl)xyclopropyl)ca | LCMS: m/z =
O rbamat 208,2[M-120]+.
i @ phenyl (1-((3-bromo-4- | Hiéu suét: 90%;
121 Br z N © clophenyl)ethynyl)xyclo | LCMS: m/z =
cl propyl)carbamat 272,1[M-120]+.
phenyl (1-((4-clo-2-
j\ /@ metoxy-5-(1- Hiéu suét: 56%;
12m =z N © metylxyclopropyl) LCMS: m/z=
ol o phenyl)ethynyl)xyclopro | 396,3[M+H]+.
pyl)carbamat
phenyl (1-((4-clo-5-
O r
P /U\o /© metoxy-2-(1- Hiéu suat: 69%;
=
12n H metylxyclopropyl) LCMS: m/z =
cl ) phenyl)ethynyl)xyclopro | 396,3[M+H]+.
-~

pyl)carbamat
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Chat Hiéu suit (%)
trung CAu triic IUPAC & Dit liéu phan
gian tich
v /?J\ @ phenyl (1-((6- -
120 OO =z N © metoxynaphtalen-2- LOMS: m/z
~o yl)ethynyl)xyclopropyl)c 3583 [M+H]-
arbamat

Chat trung gian-13: Phenyl(E)-N'-xyano-N-(4-(3,4-diclophenyl)but-3-yn-2-

NCN/@
N/Lko
H

yl)carbamimidate (£)

Z
cl
Cl
Dung dich da khudy cta chdt trung gian 11 (0,5g, 1,996 mmol) va diphenyl
xyanocarbonimidat (0,475 g, 1,996 mmol) trong axetonitril (30 mL) duoc b sung trietylamin
(0,0,833 mL, 5,988 mmol) tai RT va dugc khudy trong 16h tai RT. Sau khi két thic phan
tmg, hén hop phan tmg duoc cd dic dudi ap sut giam. Phan cin thu dugc duge tinh ché boi
cdt Combiflash® trén silica gel (cac hexan/etyl axetat=75/25) dé thu dugc hop chit néu trong
tiéu dé (0,5 g, 70%). LCMS: m/z 358,2 [M]"
Chét trung gian-14: 1,2-diclo-4-(3-isocyanatobut-1-yn-1-yl)benzen()

Cl

Cl
Dung dich da khudy cta chit trung gian 11a (0,200 g,0,833 mmol) trong DCM (10
mL) dugc bd sung triposgene (0,0915 g,0,308 mmol) va dung dich NaHCOj3 béo hoa (10 mL)
& 0°C. Sau d6 hdn hop phan tmg dugc khudy 1h tai RT. Sau khi két thuc phan tng, 16p DCM
duoc tach va duge ¢ dic dé thu duge hop chét néu trong tiéu dé (0,200 g, tho). San phém thu
duge duge 14y cho cac buse tiép theo ma khong tinh ché.
Chét trung gian-15: tert-Butyl 4-((1-((3, 4-diclophenyl)ethynyl)xyclopentyl) carbamoyl)

piperazin-1-carboxylat.

JU
Z NN
cl H o LN_ o
ci \[c]; \‘/
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Huyén phu da khudy cta chét trung gian 12¢ (0,180 g, 0,481 mmol) trong DMSO (5,0

mL) duge bb sung tert-butyl piperazin-1-carboxylat (0,098 g, 0,529 mmol) va trietyl amin
(0,20 mL, 1,443 mmol) tai RT va hdn hop duge gia nhiét dén 60°C trong 16h. Hon hop phan

ting dugc rét vao trong nude da va dugc trich ly véi EtOAc. Cac 16p EtOAc két hop duoc ria

bang nudc mudi, nudc va duge siy trén NaxSOsvadugce bay hoi dudi ap suat giam. Phan cén

thu duoc duge tinh ché boi Combiflash® trén silica gel (cac hexan/etyl axetat = 60/40) dé thu
duoc hop chét néu trong tiéu dé (0,204 g, 30,44%). LCMS: m/z = 366,3 [M+H-100]".

Cac chit trung gian sau duge didu ché vé co ban bang phuong phép diéu ché chat

trung gian 15.
Chat Hiéu suit (%)
trung Ciu tric TUPAC & Dit liéu phan
gian tich

o
CID/\”/”\@
o

tert-butyl 4-((4-(3-clo-4-

Hiéu suit: 54%;

NBoc henoxyphenyl)but-3-yn-2-
15a pl) byp 1})])‘ y . LCMS: m/z
yl)carbamoyl) piperazin-1-
P =484,2 [M+H]+.
carboxylat (%).
tert-butyl 4-((4-(3-clo-4- ,
P NiN/\ et v )((h Jout Hi¢u suit: 66%;
= ietylamino) phenyl)but-3-
15b ¢ " bNYO#/ i LCMS: m/z =
SN o yn-2-yl)carbamoyl)
' P 4642 [M+H]+.
piperazin-1-carboxylat (£).
0 tert-butyl 4-((4-(4-clo-3- ,
N P N/U\N/\I (dietylamino) phenyl)but-3 Hiéu suat: 80%;
Z ietylamino) phenyl)but-3-
15¢ | >N § RNTOK v 4l pb g ) LCMS: m/z =
n-2-yl)carbamoy
“ © Y 463,4 [M+H]+.
piperazin-1-carboxylat (%).
tert-butyl 4-((4-(2,4- .
o /‘li ticloshenvlib 3( ) Hiéu suat: 78%;
154 =N NK/ iclophenyl)but-3-yn-2- LOMS: m/z
NTO\i/ yl)carbamoyl) piperazin-1-
cl 0 4259 [M]+.
carboxylat(+)..
)OL ONHBOC Cis-tert-butyl((1s,4s)-4-(3-(4- Hiéu suit:
3 = Do o/ . .
156 o =z NN (3,4-diclophenyl)but-3-yn-2 90%; LCMS:
yl)ureido)xyclohexyl)carbam m/z
cl
at (£) =354 2[M+H]"
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Hiéu suit (%)

Chat
trung Céu tric IUPAC & Dir li¢éu phin
gian tich
j\ ° N-(4-(3,4-diclophenyl)but-3- | Hi¢u sut: 99%;
15f ol Z N '\(/\I\TI/H yn-2-yl)-3-oxopiperazin-1- | LCMS: m/z=
cl carboxamit (&). 340,1 [M]+.

tert-butyl 4-((4-(4-clo-3-(1- ,
Hiéu suat:

0
metylxyclopropyl)
P NJ\N/\ fylxyelopropy 68.7%: LCMS:
15g ZZEt K/NBoc phenyl)but-3-yn-2-yl) 4464
carbamoyl) piperazin-1- ’
c vl pip [M+H]+.

carboxylat (£).
tert-butyl 3-(4-((4-(4-clo-3-

o r
N /U\N ~ (1-metylxyclopropyl) Hiéu suat: 58%;
Z
15h : K/N\C\ phenyl)but-3-yn-2- LCMS: m/z =
cl NBoe yl)carbamoyl) piperazin-1- 502,4 [M+H]+.
yl)azetidin-1-carboxylat(x).
butyl 4-(1-((3.4 Hiéu suat:
tert-bu -((1-((3,4-
)OL siclonh tg bynyDxyel 100%; LCMS:
. 1clophenyl)ethynyl)xyclopro
15 | o Z N @ PRENyDETIVIRYEOPO N iz =381.8
NBoc | pyl)carbamoyl) piperazin-1-
N
ol [M+H]
carboxylat
tert-butyl 4-((1-((4-clo-3-(1-
j\ metylxyclopropyl) Hiéu suat: 56%;
15 Z N OBOC phenyl)ethynyl)xyclopropyl)c | LCMS: Khong
cl arbamoyl) piperazin-1- dugc phan tich
carboxylat
tert-butyl 3-(4-((1-((4-clo-3- ,
)OL a ol | (1( ( D Hiéu suat: 57%;
-metylxyclopropy
=z NN yhoycloprop LCMS: m/z =
15k LN phenyl)ethynyl)xyclopropyl)c
N Uheoo . 513 4M]+
arbamoyl) piperazin-1-

yl)azetidin-1-carboxylat
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Chit Hiéu suit (%)
trung CAu tric IUPAC & Dir liéu phan
gian tich
5 tert-butyl 4-((1-((6- Hiéu suét: Tho;
151 > ”)J\N/\ metoxynaphtalen-2- LCMS: m/z=
- OO NBoc | y])ethynyl)xyclopropyl)carba |  450,4 [M]+.
0
moyl) piperazin-1-carboxylat
7 i tert-butyl 4-((1-(naphtalen-1- | Hi¢u suit: 40%;
15m O Z ﬁ N/H ylethynyl)xyclopropyl)carba | LCMS: m/z=
k/NBoc
O moyl) piperazin-1-carboxylat | 420,4[M~+H]+
tert-butyl 4-((1-((3-bromo-4- ,
j\ lophenyDethyny )yl Hiéu suat: 54%;
clophenyl)ethynyl)xyclopro
15n | & =z N “@ pRenyLERVIDRYEOPTP | L ems: miz =
NBoc yl)carbamoyl) piperazin-1-
cl 426[M-56]+
carboxylat
tert-butyl 4-((1-((4-clo-2-
metoxy-5-(1- .
i | yl | Hiéu suat: 74%;
150 =z N @ metybyelopropy) LCMS: m/z=
NBoc | phenyl)ethynyl)xyclopropyl)c
cl o~ . . 488,4[M+]+
arbamoyl) piperazin-1-
carboxylat
tert-butyl 4-((1-((4-clo-5-
0 metoxy-2-(1- n
P N)LN/\ el ) Hiéu suit: 80%;
74 metylxyclopro
15p " L NBoc - t}yl yl) P lpy po | LCMS:miz=
enyl)ethynyl)xyclopropyli)c
cl phemyLeTyny ‘y p P 488,2[M+]|+
_0 arbamoyl) piperazin-1-

carboxylat

Chét trung gian 15q: tert-butyl 4-((1-((4-clo-3-ethynylphenyl)ethynyl) xyclopropyl)

carbamoyl) piperazin-1-carbexylat

(@)

PR
X p~ N N
Cl

Buée-1: tert-butyl 4-((1-((4-clo-3-((trimetylsilyl)ethynyl) phenyl)ethynyl) xyclopropyl)

carbamoyl) piperazin-1-carboxylat
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| 0
_Si P N/U\N
H l\/)\IBOC

Dung dich tert-butyl 4-((1-((3-bromo-4-clophenyl)ethynyl)xyclopropyl)carbamoyl)
piperazin-1-carboxylat (15n) (0,150 g, 0,311 mmol), ethynyltrimetylsilan (0,046 g, 2,53
mmol) va trietyl amin (2 ml) trong DMF (1 mL) dugc dudi khi bang khi argon trong 10 phut.
Sau d6 Cul (0,006 g, 0,031mmol) va Tetrakis (triphenylphosphin) paladi(0) (0,022¢g, 0,031
mmol) duge bd sung tai RT. Hon hop phan tng duogc u trong 10 vi séng tai 140°C duge
khudy trong 4h. Hdn hop phén ung duge c¢o dac dudi ap sut giam. San phdm thd thu dugc
trén day duogc tinh ché bang cot silica gel combiflash® (cac hexan/EtOAc=60/40) dé thu

duoc hop chét néu trong tiéu d& (0,080g, khong tinh khiét). LCMS: m/z =500,5 [M+H]+.
| Bwée-2: tert-butyl 4-((1-((4-clo-3-ethynylphenyl)ethynyl)xyclopropyl)carbamoyl)
piperazin-1-carboxylat

O

N PAR D
_NBoc
Cl

Dung dich da khudy cta tert-butyl 4-((1-((4-clo-3-((trimetylsilyl)ethynyl)
phenyl)ethynyl) xyclopropyl) carbamoyl) piperazin-1-carboxylat (0,080g, 0,160 mmol) trong
metanol (1 ml) duoc bd sung K2CO3 (0,133 g, 0,480 mmol) va dugc khudy trong 1h tai nhiét
d6 phong. Hon hop phan tmg duge ¢d ddc va duge tinh ché boi Combiflash® trén silica gel
(c4c hexan/EtOAc = 60/40) d& thu dugc hop cht néu trong tiéu dé (0,070 g, khong tinh
khiét). LCMS: m/z = 428,3[M-+H].
Chit trung gian-15r: N-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-4-oxopiperidin-1-

carboxamit (£).

JU
Cl //H&
o

Cl
Huyén phu da khudy cta chét trung gian 12 (0,100 g, 0,299 mmol) va 4-oxopiperidin-
1-ium 2,2 2-trifloaxetat (0,076 g, 0,359 mmol) trong DMSO (3,0 mL) dugc bd sung trietyl
amin (0,12 mL, 0,897 mmol) tai RT va dugc khudy trong 14h. Hon hop phan tmg dugc rot
vao trong nudc da va dugc trich ly voi EtOAc. Céc 16p EtOAc két hop dugc rira bing nudc

va nuéc mudi; dugc sdy trén NaxSO4 va duge bay hoi dudi 4p suat giam. Phan cdn thu dugc
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duoc tinh ché bdi Combiflash® trén silica gel (DCM/MeOH = 98/02) dé thu duge hop chat
néu trong tidu dé (0,095 g, 94,05%) dudi dang chét rin. LCMS: m/z = 339,3 [M+H]".
Chit trung gian-15s: N-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-4-(hydroxyimino) piperidin-

1
X, ,-OH
N
Cl

Huyén phu di khudy ctia N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-oxopiperidin-1-

1-carboxamit (£).

carboxamit (chét trung gian 15I) (0,090 g, 0,265 mmol) trong etanol (4,0mL) duoc bd sung
natri bicacbonat bdo hoa (0,036 g, 0,531 mmol) va hydroxylamin hydroclorua (0,036 g, 0,531
mmol) & 0°C. Hon hop phan tmg dugc lam 4m & RT va duoc khudy trong 14h va sau d6 dugc
bay hoi dudi ap sudt giam. Phan cin thu duge duge dua vao nude duge trich ly voi EtOAc,
cac 16p EtOAc Kkét hop dugc rua bang nudc mudi; dugc siy trén NaxSOs va duge bay hoi
duéi 4p sudt giam (0,090 g 45,74%). LCMS: m/z =354,3 [M+H]".
Chit trung gian-15t: tert-butyl 4-((4-(3,4-diclophenyl)but-3-yn-2-yl) carbamoyl)
piperazin-1-carboxylat (£)

(0]

A
=" "N"°N
cl ~ H @BOC

Cl

Dung dich 1,2-diclo-4-iodobenzen (chét trung gian 1a) (5,6g, 20,75mmol), tert-butyl
4-(but-3-yn-2-ylcarbamoyl) piperazin-1-carboxylat (chét trung gian 8) (7g, 24,91mmol) va
trietyl amin (8,66mL, 62,25mmol) trong DMF (100mL) dugc dudi khi bang khi argon trong
20 phat. Sau do ddng iodua (0,79g, 4,15mmol) va Tetrakis (triphenylphosphin) paladi(0)
(2,39g, 2,07 mmol) dugc bd sung tai RT va hon hop phan tmg duge dudi khi mot lan nira
trong 10 phut. Hon hop phan tmg duge khudy trong 2h tai 80°C. Sau khi két thuc phan tng,
san phdm dugc rét vao trong nude da va dugce trich ly véi EtOAc. Lép EtOAc duge sy;
duoc ¢6 dic va dugce tinh ché be‘“mg cot silica gel combiflash® (cac hexan/EtOAc = 40/60) dé
thu duoc hop chit néu trong tiéu dé (7,0g, 79,8%). LCMS: m/z =426,1 [M]+.

Céc hop chét sau day dugc didu ché vé co ban bang phuong phép diéu ché chit trung
gian- 15t v6i nhiéu bién thé thich hop v& cac chit phan tmg, cac thudc thir va cac diéu kién

phan tng.
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Chit Hiéu suit (%) /
trung CAu triic IUPAC Dir liéu phin
gian tich
tert-butyl 4-((4-(3.4- ,
o diclophenyl)-2 Hiéu suat:
iclophenyl)-2-
15 Z NJ&N/\ fb 3-yn-2 20-3%
u cl H metylbut-3-yn-2-
\_NBoc l)ty . yl) LCMS: m/z
carbamoy
c Y =384,1[M-56]+
piperazin-1-carboxylat
tert-butyl 4-((1-(3,4- .
o diclophenyl) . Hiéu suat:
iclophen ent-1-yn-
15v = NJ\N/\ 3 1)p by pl) | s
cl Z" H -yl)carbamoy
(ngoe | 25 LCMS: m/z
cl piperazin-1-carboxylat
=440,1 [M+H]+
&)
tert-butyl 4-((1-(3,4- ]
o iclophenyl)-4 Hiéu suat:
iclophenyl)-4-
L5 P N)LNﬁ f Ly 50,78%
cl ZZY metylpent-1-yn-3-
\_NBoc . P N y y- . LCMS: m/z
carbamoyl) piperazin-1-
¢l =398,8 [M-56]+
carboxylat (%)
tert-butyl 4-((4-(3-clo- ,
9 4-flophenyl)but-3-yn-2 Higu suat:
-flophenyl)but-3-yn-2-
. _ N/U\N/\ A pb ) Y 35,79
cl H yl)carbamo
(. NBoc o 1y LCMS: m/z
iperazin-1-
F PP —410,1 [M+H]+
carboxylat(+)
tert-butyl 4-((4-(3-clo-
4-(triflometyl -
i Fenelibut 3 ) ) Hiéu suat: 64%;
t-3-yn-2-
15v cl Z W D phenyl)but-3-yn LCMS: m/z
NBoc
yl)carbamoyl)
F3C ) ] =404,0 [M-56]+
piperazin-1-
carboxylat(+)
. tert-butyl 4-((4-(3-clo- | Hiéu suat:
JU - 3. 0
157 o N NK/ - 4-metylphenyl)but-3 43,16%
yn-2-yl)carbamoyl) LCMS: m/z
HiC

piperazin-1-carboxylat

=350,2 [M-56]+
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Chit Hiéu suit (%) /
trung Ciu triic ITUPAC Dir liéu phan
gian tich
@)
tert-butyl 3-(4-((4-(3,4-
j\ diclophenyl)but-3-yn-2- | Hiéu suét: 40%
15aa CID/L N Q yl)carbamoyl) LCMS: m/z
cl Y\NBOC piperazin-1-yl)azetidin- | =481,1 [M+H]+
1-carboxylat (%)
tert-butyl 4-((4-- .
o (naphtalen-2-ylbut.3 Hiéu suat:
naphtalen-2-yl)but-3-
15ab Z NJLN/\ I; I)carbamoyl) >3.0%
Z n-2-yl)carbamo
Xy " e e | Lems: mi=
piperazin-1-
408,3 [M+H]+
carboxylat(+)
tert-butyl 4-((4-(1H- i
i s l(b (3 Hidu suit: 56%
-5- t-3-vn-
I5ac Z N U indazolSYDOUESIN | | ems: s
7 NBoc
N, 2-yl)carbamoyl)
N ) . =398,1 [M+H]+
piperazin-1-carboxylat
tert-butyl 4-((4-(1-
metyl-1H-indazol-4- ,
\ j\ Dbut-3-yn-2 Hiéu suat: 54%
N= ut-3-yn-2-
15ad _N = N N/ﬁ Y 4 LCMS: m/z
_NBoc yl)carbamoyl)
=412,1 [M+H]+
piperazin-1-
| carboxylat(¥)
tert-butyl (1-((4-(3,4-
9 diclophenyl)but-3-yn-2- | Higu suit: 50%
15ae CID/\ N O\ yl)carbamoyl) LCMS: m/z
NHB
o ** | piperidin-4- —440 [M+H]+
yl)carbamat(+)
JOL tert-butyl 4-((4-(5- Hiéu suit:
| Saf - = N N(jN .. clothiophen-2-yl)but-3- | 57,14%
\ s yn-2-yl)carbamoyl) LCMS: m/z
c

piperazin-1-carboxylat

=398,3 [M-+H]+
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Chit Hiéu suit (%) /
trung Cau triic IUPAC Dir li€éu phan
gian tich

@

tert-butyl 4-((4-(4-

)OJ\ (benzyloxy)-3- Hiéu suit:
15ag Cljg/ N N(jN o clophenyl)but-3-yn-2- | 45,5%
o yl)carbamoyl) LCMS: m/z

piperazin-1-carboxylat

=498,6 [M+H]+

72/134

&)
tert-butyl 4-((4-(3-clo-

Hiéu suat:

j\ 4-flophenyl)but-3-yn-2- 2413
s 0
15ah cl =z N r\(/\ll\lBoc yl)carbamoyl) LOMS: m/
tm/z
£ piperazin-1-carboxylat 410 [M-+H]
= +H]+
&)
tert-butyl 4-((4-(3- His
i€u
o ino-4-clophenyl)but- .
JI§ Ao sudt:23,66%
15ai HoN Z N N 3-yn-2-yl)carbamoyl) o
NBec LCMS: m/z
cl piperazin-1- _407.3 M+HT+
carboxylat(+) ’
Chit trung gian-15aj:  tert-Butyl  4-((4-(3-axetamido-4-clophenyl)but-3-yn-2-

yl)carbamoyl) piperazin-1-carboxylat ().

O
O
Y = NJ\N/\
HN H K/N o
) Y

Dung dich di khudy chét trung gian 15ai (0,200 g, 0,492 mmol) trong DCM (25 mL)
duoc bd sung trietylamin (0,150g, 1,47 mmol) va axetyl clorua & 0°C. Hodn hop phan tng
duoc khudy tai nhiét do phong trong 16 h. Hdn hop phan tmg duge bay hoi dudi ap suét
giam. San phdm thé thu dugc duge tinh ché bai combiFlash® (60% EA trong hexan) dé thu
- duge hop chét néu trong tiéu dé (0,150 g, 68,1%) dudi dang chét rin mau tring. LCMS: m/z
=349,3 [M+H-100]".

Chét trung gian-15ak: tert-Butyl 4-((4-(4-clo-3-(xyclopropancarboxamido) phenyl)but-
3-yn-2-yl)carbamoyl) piperazin-1-carboxylat (£).
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(0]
(6]
A
Cl

Hop chét néu trong tiéu dé dugc didu ché nhu dbi véi quy trinh didu ché chit trung
gian 15aj st dung chét trung gian 15ai Hiéu suit: 64,3%; LCMS: m/z = 375,3[M+H-100]".

Céc hop chit sau day dugc didu ché v& co ban biang quy trinh dugc md ta trong diéu
ché chit trung gian 15t voi nhidu bién thé thich hop vé cac chét phan g, cic thube thir va

cac diéu kién phan ung.

Chat Hiéu suat (%)
trung Céu tric TUPAC & Dit liéu phan
gian tich

tert-butyl 4-((4-(3,4-

Q diclophenyl)but-3-yn-2 Hiéu sudt: 41
iclophenyl)but-3-yn-2-
16 a Z ﬁ)KOB PREIYDRIESM LCMS: m/z =
oe yl)carbamoyl) piperidin-1-
ol 425,0[M+H]+
carboxylat (+)

trans-tert-butyl((1r,4r)-4-

j ((4-(3,4-diclophenyl)but- | Higu suat: 91

16a | c Z N Q 3-yn-2- LCMS: m/z =
~ "NHB

Cl o yl)carbamoyl)xyclohexyl)c | 438,9[M+H]+

arbamat (%)

Chat trung gian-16b: tert-Butyl tert-butyl 3-(((S)-4-(3,4-diclophenyl)but-3-yn-2-
yl)carbamoyl)pyrolidin-1-carboxylat hydroclorua (¥); va

Chit trung gian-16¢: tert-butyl 3-(((S)-4-(3,4-diclophenyl)but-3-yn-2-
yl)carbamoyl)pyrolidin-1-carboxylat hydroclorua (¥)

0 (0]
CID/ Q%NBOC CID/MJ\CNBOC
cl .HCI .HCI

va Cl
Céc hop chét néu trong tidu d& dugc diéu ché nhu dbi véi quy trinh diéu ché chat
trung gian 151 st dung chét trung gian 9a va chét trung gian 1a dé thu duoc hon hop cua céac
chét ddng phan dang thd. Hop chit tho duoc tinh ché tiép béi TLC didu ché @8 thu duoc chét
ddng phan da tach 16b (Hi¢u sudt: 15%; LCMS: NA) & chat dong phén 16¢ (Hi¢u suit:
14%; LCMS: NA).
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Chit trung gian 16d: tert-Butyl (1-((4-(3,4-diclophenyl)but-3-yn-2-yljcarbamoyl)

0
NHBoc

Huyén phu da khudy cta chét trung gian 11a (0,150 g, 0,5986 mmol) va 1-((tert-

xyclopentyl) carbamat ().

Cl
Cl

butoxycacbonyl)amino)xyclopentan-1-axit carboxylic (chét trung gian 7d) (0,137 g, 0,5986
mmol) trong DMF (4,0 mL) duoc bd sung EDCI (0,126 g, 0,6585 mmol), HOBT (0,089 g,
0,6585mmol) va trietyl amin (0,025 mL, 1,7960 mmol) & 0°C va hdn hop duoc khudy trong
14h tai RT. Sau khi két thic phan tng, hdn hop phan tmg dugc rét vao trong nude da va duge
trich ly véi EtOAc. Céc 16p EtOAc két hop duoc rira bang nudc va nude mubi; dugce sdy trén
NaxSO4 va dugc bay hoi dudi ap sudt giam. San pham thd thu dugc dugc tinh ché bai
Combiflash® trén silica gel (cac hexan/ etyl axetat= 70/30) dé thu duoc hop chit néu trong
tiéu dé (0,102 g tho). LCMS:m/z = 325,2[M-100].

Chit trung gian-17: N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-carboxamit

O
PR
g N N
Cl

Dung dich da khudy cua tert-butyl 4-((4-(3,4-diclophenyl)but-3-yn-2-yl)carbamoyl)
piperazin-1-carboxylat (7,0g, 16,43mmol) trong dioxan (100mL), dioxan.HCl (70mL) dugc

hydroclorua ().

bd sung tai 15°C. Hon hop phan tmg dugc khudy trong 16h tai RT. Hon hop phan tng dugc
c6 dic, san phdm tho dugc nghién bing dietyl ete @ thu dugc san phim mong mudn (5,9g,
thd) va duoc tién hanh cho bude tiép theo.

Céac chét trung gian sau dugc didu ché v& co ban biang phuong phap diéu ché chat

trung gian-17.
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Chit Hiéu suat (%) /
trung Ciu tric TUPAC Dit liéu phin
gian tich
o N-(4-(3,4-diclophenyl)-
PN 2-metylbut-3-yn-2-yl LCMS: m/z =
17a ¢ Z A N(jNH HCl N 2D
| piperazin-1-carboxamit | 340,1 [M+H]+
cl
hydroclorua
N-(1-(3,4-diclophenyl i
j\ ( l( ; l)p 7 Hiéu suat: Tho
ent-1-yn-3-
176 | o =z N NO pemiiyiy LCMS: m/z =
NHHCl | hiperazin-1-carboxamit NA
° hydroclorua (£)
o N-(1-(3,4-diclophenyl)- | Hiéu suat: Tho
PN 4- t-1-yn-3-yl) | LCMS: m/z =
e . oy N/\ metylpent-1-yn-3-yl) S: m/z
NLLEE piperazin-1-carboxamit | 353,95 [M+H]"
“ hydroclorua (%) (Nén tr do)
. N-(4-(3-clo-4- Hiéu suat: Tho
N -3-yn-2-yl) | LCMS: m/z=
17d o N N(? flophenyl)but-3-yn-2-yl) MS: m/z
NHHCL | piperazin-1-carboxamit | 310,1 [M+H]"
F \
hydroclorua (£) (Nén tu do)
N-(4-(3-clo-4- ,
o (tifl 1) phenyD)b Hiéu suat: Tho
triflomety enyl)but-
17e o // N)J\N/\‘ 3 ) l) p y ! LCMS: m/z
H -yn-2- iperazin-1-
\nhser | 2 YIeEYD PP ~359,7 [M+H]+
FiC carboxamit hydroclorua .
(Nén tu do)
&)
N-(4-(3-clo-4-
o metylphenyl)but-3-yn-2- | Hi¢u suét: Tho
= NJ\N/\
17f | e 7 W {_nmnar | YD piperazin-1- LCMS: m/z
H,C carboxamit hydroclorua | =NA
()
0 .
U 4-(azetidin-3-yl)-N-(4- Hiéu suat: 87%
cl Z W .
17g LN (3,4-diclophenyl)but-3- | LCMS: m/z
cl T\NH.HCI

yn-2-yl) piperazin-1-

=381,2 [M+H]"
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Chit Hiéu suit (%) /
trung Céu triic TUPAC Dir liéu phan
gian tich
carboxamit hydroclorua | (N én tu do)
&)
N-(4-(naphtalen-2- Hiéu suit: Tho
)
-3-yn-2- :
1 7h _ u)LNﬁ yl)but-3-yn-2-yl) LCMS: m/z
OO SOLLEE piperazin-1-carboxamit | =308,2 [M+H]+
hydroclorua (+) (Nén tr do)
. N-(4-(1H-indazol-5- Hiéu suat: 89%
X 3-vn-2- .
17 / Pl D« - yl)but-3-yn-2-yl) LCMS: m/z
Ny piperazin-1-carboxamit | =297,9 [M+H]"
H \
hydroclorua (%) (Nén tu do)
N-(4-(1-metyl-1H- ,
j\ ) (: (l A gfb 3on Hiéu suat: 74%
N=— indazol-4-yl)but-3-yn-2-
17 | N = N\ @ b y 1 LCMS: m/z
NH.HCI | yl) piperazin-1-
PP =311,8 [M+H]+
carboxamit hydroclorua .
(Nén tu do)
)
4-amino-N-(4-(3,4- ,
o diclophenyDbut-3-yn-2 Hiéu suat: thd
iclophenyl)but-3-yn-2-
AN pheny LCMS: m/z
17k cl ZZ2 yl) piperidin-1-
NH, HCI ) =340,1 [M+H]+
cl carboxamit hydroclorua .
(Nén tu do)
&)
o N-(4-(5-clothiophen-2- ,
PS ﬁ but-3-yn2-y1) Hiéu suat: Tho
pZ N N yl)but-3-yn-2-y
171 A T Y | LCMS: m/z
\ g piperazin-1-carboxamit
=NA
Cl hydroclorua ()
N-(4-(4-(benzyloxy)-3- ,
NjL ~ N Hiéu suit: Tho
= N _3-yn-2-
17m Cl Z H I\/NH.HCI C Op eny ) ut yn Yy ) LCMS: m/Z
@/\0 piperazin-1-carboxamit NA

hydroclorua (£)
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Chit Hiéu suat (%) /
trung Ciu tric TUPAC Dit liéu phan
gian tich
N-(4-(3-clo-4 Hiéu suit:
- - —C O_ -
X flophenyl)but-3-yn-2-yl %
ophenyl)but-3-yn-2-
17n | o Z N UH I yDPut3yn29D 4 oms: miz
: piperazin-1-carboxamit
F =310,3 [M+H]+
hydroclorua (%)
R N-(1-((3,4- Hiéu suat:
170 — NJ\N/\ diclophenyl)ethynyl)xycl | 83,6%;
e H
_NHHa opropyl) piperazin-1- LCMS: m/z
“ carboxamit hydroclorua | =338,2 [M]+.
N-(1-((3,4- .
i diclopheny Dethyaylyxycl Hiéu suat: 88%
iclophenyl)ethynyl)xyc
17 | o Z NN pREnyDETyY LCMS: m/z =
K/NH-HC' opentyl) piperazin-1-
o _ 368.2[M]+.
carboxamit hydroclorua
o N-(4-(3-clo-4-
o y HJ\@ phenoxyphenyl)but-3-yn- | Hi¢u suit: tho;
NH.HCI
17q o 2-yl) piperazin-1- LCMS: m/z =
@ carboxamit hydroclorua | 384,1 [M+H]+.
&)
N-(1-((4-clo-3-(1-
o metylxyclopropyl) Hiéu suét: thd;
= N)J\N/\i
17r Z H L_NH.Hol phenyl)ethynyl)xyclopro | LCMS: m/z =
cl pyl) piperazin-1- 358,3 [M+H]+.
carboxamit hydroclorua
4-(azetidin-3-y1)-N-(1-
. ((4-clo-3-(1- Hiéu suit:
M 0
175 e "(/\I metylxyclopropyl) 100%;
N phenyl)ethynyl)xyclopro | LCMS: m/z=
cl

pyl) piperazin-1-

carboxamit

413,3 [M+H]+
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Chit Hiéu suit (%) /
trung Céu triic TUPAC Dit liéu phan
gian tich
N-(4-(4-clo-3-(1-
j\ metylxyclopropyl) Hiéu suit:
17t Z N GH phenylbut-3-yn-2-yl) | 100%;
ol piperazin-1-carboxamit | LCMS: m/z =
) 346,3 [M+H]+
4-(azetidin-3-y1)-N-(4-
o) (4-clo-3-(1- Hiéu suit:
7u /%Q/L ﬂ)LU metylxyclopropyl) 92,6%;

o "ol | phenyl) but-3-yn-2-yl) | LCMS: m/z=
piperazin-1-carboxamit | 401 4[M+H]+
hydroclorua (%)

N-(4-(2,4-
o j)\ diclophenyl)but-3-yn-2- | Hiéu suat: 94%;
17v Z '\O\IHH ol yl) piperazin-1- LCMS: m/z =
i carboxamit hydroclorua | 325,7 [M+H]+
)
N-(4-(3-clo-4- ,
j\ (dictylamino) Hiéu suat: tho;
17w | © 7 OHHO phenylbut-3-yn-2-yl) LCMS: /2=
N ) ) ) 362,3 [M+H]+
P piperazin-1-carboxamit
hydroclorua (&)
N-(4-(4-clo-3-
N ji\ (dietylamino) Hiéu suit: tho;
17x UN Z N OHH o | phenylbut-3-yn-2-yl) LCMS: m/z =
cl piperazin-1-carboxamit | 363,0 [M+H]+
hydroclorua
bt /O’NHZHCI Cis- 1-((15’4_8)"4'((12' Hiéu suit: 92%
17y o =z NN cloranyl)amino)xyclohex LCMS: Khong
N y1)-3-(4-(3,4-

diclophenyl)but-3-yn-2-

dugc ion hoa
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Chat Hiéu suit (%) /

trung Ciu triic TUPAC Dit liéu phén

gian tich
yhure ().
N-(1-((6-

T 9 halon Crude
metoxynaphtalen-2-
17z ~/”J\OH Hel | yl)ethynyl)xycl ) LCMS: m/z =
: yl)ethynyl)xyclopropy
~o OO ) ) ) 350,3 [M+H]+
piperazin-1-carboxamit .
(Nén tw do)

hydroclorua

Céc chat trung gian 17aa dén 17ad sau day thu duoc bang cach xir 1y céc tién chat da

phat hién Boc tuong ung cua ching véi TFA trong DCM va duoc ¢6 dac trong chén khong.

Chat Hiéu suét (%) /
trung Ciu tric TUPAC Dir liéu phéin
stan tich
N-(1-(naphtalen-1 Hiéu suit:
0 -(1-(naphtalen-1-
(O~ e lethynyDsyclopropyl) | oo
Z et opr
17aa O Ho 1 hw ylethynyl)xyclopropyl) LOMS: mfz =
TFA piperazin-1-carboxamit
. 320,3 [M+H]"
(Muoi TFA) .
(Nén tu do)
JOL N-(1-((4-clo-3- Hiéu suét: Tho
17ab X Z | NK/NH.TF N ethynylphenyl)ethynyl)x | LCMS: m/z =
cl yclopropyl) piperazin-1- | 328,3 [M+H]"
carboxamit (mudi TFA) | (N én tu do)
N-(1-((4-clo-2-metoxy-5- ,
o a Level " Hiéu suat: 99%
-metylxyclopropy
17ac Z HJ\N/\ phenyl)ethynyl)xyclopro LOMS:m/z=
K/NH.TFA . ' 388,3 [M+H]+
cl o~ pyl) piperazin-1- .
o (Nén ty do)
carboxamit (mudi TFA)
0 N-(1-((4-clo-5-metoxy-2- i
y )kN/\ a evel N Hiéu suat: 96%
Z -metylxyclopro
17ad ~ SEENGRTR Y ) l)tyh Y l)p I;Y LCMS: m/z=
enyl)ethynyl)xyclopro
‘1 P IV 3883 (M
g pyl) piperazin-1- .
: ‘. (Nén tu do)
carboxamit (mudi TFA)
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Céc hop chat cia cac chét trung gian (17ae va 17af) thu dugc bing cach xir Iy mudi

HCI tuong ung cta ching véi natri cacbonat.

Chat Hiéu suit
trung Ciu tric TUPAC (%)/
gian Phan tich
N-(4-(3-axetamido-4- Hiéu suat:
o) j\ clophenyl)but-3-yn-2-yl) | 85,8%
17ae HN Z ﬁN H piperazin-1-carboxamit | LCMS: m/z
ol (€3] =349.3
[M+H]+
N-(4-(4-clo-3- .
(xyel 5 4 Hiéu suat:
o xyclopropancarboxami
NS ~ proP 84,7%
17af HN 2 NH 0) phenyl)but-3-yn-2-yl) LOMS: m/
:m/z =
cl piperazin-1-carboxamit
@ 375,3 [M+H]+
+

Chat trung gian 17ag: Trans-3-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-1-metyl-1-(2-(metyl

aminb) xyclohexyl)ure().

Huyén phu da khudy cua chit trung gian 12 (0,150 g, 0,157 mmol) va trans-N1,N2-
dimetylxyclohexan-1,2-diamin(=) (chat trung gian 4e) (0,095 g, 0,718 mmol) trong DMSO
(5,0 mL) duoc bd sung trimetylamin (0,18 mL, 2,992 mmol) tai RT va dugc khudy trong 18h.
Hon hop phan tig dugc rét vao trong nude da va dugc trich ly véi EtOAc. Cac l6p EtOAc
két hop dugc ria bang nudc va nudc mudi; dugc sdy trén Na;SO4 va dugc bay hoi dudi ap
suét giam. Phan cin thu duge dugc tinh ché boi Combiflash® trén silica gel (DCM/MeOH =
93/07) dé thu duge hop chét néu trong tidu d& (0,060 g, 35,08%) dudi dang chét ran. LCMS:
m/z = 382,30 [M+H]".

Céc hop chéit sau day dugc didu ché vé co ban nhu dbi véi quy trinh didu ché chét

trung gian 17 véi nhiéu bién thé thich hop vé cac chét phan l'rhg, céc thude thir va cac diéu

kién phan Umg.

)oj\
=N N;
cl ZZ2
D/\ L _NH
cl
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Chit Hiéu suit (%) /
trung Ciu triic TUPAC Dit liéu phén
gian tich
O .
N-(4-(3,4-diclophenyl)but-3- ,
N _ NJKO , (l) . Hiéu suit: 83%
Cl H n-2- 1peridin-4-
NHcl | VTYUPP LCMS: NA
cl carboxamit hydroclorua (%)
o N-(4-(3,4-diclophenyl)but-3-
184 . P ”J\CNH.HCI yn-2-yl) pyrolidin-3- Hiéu suat: Tho
carboxamit hydroclorua LCMS: NA
cl (+)(Chit déng phan-1)
0 N-(4-(3,4-diclophenyl)but-3- ,
(2 N 1'(11)' ] ) Hiéu suat: Tho
yn-2- rolidin-3-
18b | ¢l Z | NH oy LCMS: NA
carboxamit hydroclorua
(o] HCI (+)(Chét dong phan-2)
0 trans-(1r,4r)-4-amino-N-(4- | Hiéu suat: 92%
J : _
4-diclophenyl)but-3-yn-2- | LCMS: =
186 o = N Q (3,4-diclophenyl)but-3-yn MS: m/z
NH, | yl)xyclohexan-1-carboxamit | 340,2
lof
el hydroclorua () [M+H-100]+
Q' NH2 1-amino-N-(4-(3,4- Hiéu suat: Tho
18d Z ﬁ% diclophenyl)but-3-yn-2- LCMS: m/z =
yl)xyclopentan-1-carboxamit | 325,2[M]+
Cl
Cl )

Vi du thwe hién sing ché

Vi du-1: 4-acryloyl-N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-carboxamit ().

(0]
oy 0
NT]/\

cl o]

Huyén phu da khudy cta N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-
carboxamit hydroclorua (chdt trung gian 17) (5,9g, 16,34mmol) trong DCM (70mL),
trietylamin (4,95g, 49,02mmol) va acryloyl clorua (1,92g, 21,24mmol) duoc bd sung tai
15°C. Phan tng duoc khudy tai RT trong 3h. Sau khi két thiic phan g, hdn hop phan tng
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duoc rira bang dung dich NaHCO3 bdo hoa va nude mudi. Lép DCM duge ¢6 dic dé thu
duoc hop chét thd, hop chit nay duoc tinh ché bang cot sic ky silica gel combiflash®
(DCM/MeOH= 97/3) d& thu dugc hop chit néu trong tiéu dé (3.2g, 51,5%). HPLC: 98,7%;
LCMS: m/z =379,9 [M+H]".
'H NMR (400 MHz,CDCl): § 7,53 (d, J= 1,86 Hz, 1H), 7,40 (d, J = 8,31 Hz, 1H), 7,31 —
7,22 (m, 1H), 6,59 (dd, J = 10,49, 16,79 Hz, 1H), 6,37 (dd, J = 1,82, 16,87 Hz, 1H), 5,78 (dd,
J=1,84, 10,52 Hz, 1H), 4,97 (g, J= 7,14 Hz, 1H), 4,67 (d, J = 7,87 Hz, 1H), 3,84 — 3,37 (m,
8H), 1,53 (d, J= 6,87 Hz, 3H)

_ Cac hop chét cta céc vi du 1a va 1b duoc tach ra tr vi du 1 héi HPLC chuén bi khong
d6i xtmg guong theo phuong phép sau dé thu duoc hai chit dong phan tich biét (chit ddng
phan-1 va chit ddng phan-2 ctia vi du-1)

Phuong phap:

cOT : LUX AMYLOSE-2 (21,2 X250mm-5um);

PHA DI PONG : HEXAN (A), TFA 0,1% TRONG ETANOL (B)
LUU LUONG : 20mL/phut

ISOCRATIC : 80:20

Vi du 1a: 4-acryloyl-N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-carboxamit (Chat

0

cl FZ ﬁ/U\N/\
N\n/\

cl 0

Chét dong phan-1
Hiéu sudt: 46,6%; HPLC: 99,09%; LCMS: m/z =379,9 [M+H]";
Vi du 1b: 4-acryloyl-N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-carboxamit (Chit

dong phan-1).

ddng phin-2).
Hiéu sudt: 46,0%; HPLC: 99,09%; LCMS: m/z=379,9 [M+H]";
(6]

M
o~” N )
N\n/\
ol Chét déng phan-2 O

Vi du-2: 4-acryloyl-N-(1-(3,4-diclophenyl)pent-1-yn-3-yl)piperazin-1-carboxamit (£).
N

o Z NN

cl 0
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Vi du-2 duoc didu ché theo quy trinh dugc md ta trong didu ché vi du 1 v6i nhiéu bién
thé thich hop vé cac chét phan tng, céc thudc thir va cac diéu kién phan ung. Hiéu suit:
64%; HPLC: 97,47%; LCMS: m/z =394,0 [M+H]"; 'H NMR (400 MHz, CDCl): 6 7,48
(d, J = 1,89 Hz, 1H), 7,35 (d, J = 8,31 Hz, 1H), 7,28 — 7,17 (m, 1H), 6,53 (dd, J = 10,47,
16,79 Hz, 1H), 6,31 (dd, J = 1,87, 16,79 Hz, 1H), 5,73 (dd, J= 1,87, 10,48 Hz, 1H), 4,80 (td,
J=5,81, 7,82 Hz, 1H), 4,64 (d, J = 8,12 Hz, 1H), 3,82 — 3,30 (m, 8H), 1,90 — 1,41 (m, 2H),
1,04 (t, J= 7,37 Hz, 3H).

Hdn hop raxemic thu duge & trén ddy duoc tinh ché béi HPLC chuin bi khong d6i
xing guong dé thu duoc céc chit ddng phan da tach (2a & 2b).

Hiéu suit (%) & Dit liéu phin

Vi du Céu tric
tich
(@]
= N)J\Nﬁ Hiéu suét: 50%; LCMS: m/z
2a cl Z H K/N
| TS| =3942 [M+H]; HPLC: 97,6%;
Cl (0]

Chét déng phan-1

O .
Hiéu suit: 50%; LCMS: m/z =

N
b“ﬁ/\ 394,2 [M+H]"; HPLC: 98,4%
cl Chét déng phan-2 ©

2b cl Z

Céc vi du sau duge diéu ché theo quy trinh duge md ta trong diéu ché vi du 1 véi

nhiéu bién thé thich hop vé cac chat phan tmg, cac thudc thir va cc didu kién phan tmg.

Vi du Cau tric Hiéu suit (%) & Dit li¢u phén tich
Hiéu suét: 22,4%; HPLC: 94,52%;
LCMS: m/z =3942 [M+H]:; 'H
NMR (400 MHz,CDCl3) & 7,59 (dd,
J=0,95, 1,96 Hz, 1H), 7,39 (dd, J =
0,93, 8,41 Hz, 1H), 7,29 — 7,23 (m,
”)LNﬁ 1H), 6,60 (ddd, J = 0,97, 10,52,

@Nm/x 16,83 Hz, 1H), 6,35 (ddd, J = 0,87,
“ © 1,65, 16,76 Hz, 1H), 5,77 (ddd, J =
0,99, 1,87, 10,48 Hz, 1H), 5,36 (s,
1H), 3,75 (d, J = 49,75 Hz, 4H), 3,53
(dd, J = 3,84, 6,35 Hz, 4H), 1,42 (d,
J=1,08 Hz, 6H).
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Vi du CAu tric Hiéu suét (%) & Dit li¢u phan tich

Hiéu suét: 32,3%; HPLC: 98,0%;
LCMS: m/z = 408,2;[M+H]"; H
NMR (400 MHz, CDCl3) & 7,50 (d, J
=1,91 Hz, 1H), 7,37 (d, J= 8,30 Hz,
1H), 7,28 — 7,20 (m, 1H), 6,55 (dd, J
a =10,49, 16,79 Hz, 1H), 6,34 (dd, J =
JL
4 cl =z N ’Q 1,87, 16,74 Hz, 1H), 5,75 (dd, J =
o WOA 1,86, 10,49 Hz, 1H), 4,79 (dd, J =
5,45, 8,32 Hz, 1H), 4,66 (d, J= 8,35
Hz, 1H), 3,57 (dd, J = 47,14, 85,68
Hz, 8H), 2,00 (dg, J = 6,12, 6,60,
13,11 Hz, 1H), 1,04 (dd, J = 2,22,
6,68 Hz, 6H).

Hiéu suit: 25,10%; HPLC: 98,81%;
LCMS: m/z 364,0 [M+H]"; H
NMR (400 MHz, CDCL) § 7,45 (dd,
J = 2,08, 7,00 Hz, 1H), 7,31 — 7,20

J ~ (m, 1H), 7,05 (t, J = 8,69 Hz, 1H),
5 c H QNY\ 6.54 (dd, J = 10,50, 16,78 Hz, 1H),
F 0 6,32 (dd, J = 1,89, 16,79 Hz, 1H),
5,73 (dd, J = 1,88, 10,47 Hz, 1H),
4,92 (p, J = 7,07 Hz, 1H), 4,63 (d, J
— 7,88 Hz, 1H), 3,80 — 3,28 (m, 8H),
1,48 (d, J = 6,85 Hz, 3H).

Hiéu suat: 2227%; HPLC:
99.58%; LCMS: m/z = 414,0
[M+H]+;
// E{J\Nﬂ 'H NMR (400 MHz, CDCls) & 7,59
NS |, J = 817 Hz, 1H), 7,52 (d, J =
FsC © 129 Hz, 1H), 7,36 (ddd, J = 0,88,
1,62, 8,01 Hz, 1H), 6,54 (dd, J =
10,49, 16,79 Hz, 1H), 6,32 (dd, J =
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Vidu

Cau truac

Hiéu suit (%) & Dir li¢u phan tich

1.86, 16,79 Hz, 1H), 5,73 (dd, J =
1,83, 10,48 Hz, 1H), 4,96 (p, J =
7,09 Hz, 1H), 4,65 (d, J = 7,99 Hz,
1H), 3,81 — 3,32 (m, 8H), 1,50 (d, J
= 6,89 Hz, 3H).

Cl

HaC o)

Hiéu suit: 28,5%; HPLC: 98,08%;
LCMS: m/z = 360,2 [M+H]+; 'H
NMR (400 MHz, CDCl3) § 7,40 (d, J
= 1,54 Hz, 1H), 7,22 — 7,12 (m, 2H),
6,56 (dd, J = 10,50, 16,79 Hz, 1H),
6,34 (dd, J = 1,88, 16,79 Hz, 1H),
5,75 (dd, J = 1,86, 10,54 Hz, 1H),
4,95 (p, J = 7,01 Hz, 1H), 4,66 (d, J
= 7,83 Hz, 1H), 3,79 — 3,32 (m, 8H),
2,36 (s, 3H), 1,50 (d, J = 6,83 Hz,
3H).

o z .ﬂ*“ﬁ
y ho

Hiéu suit: 40%; HPLC: 94,26%;
LCMS: m/z =4363[M+H]"; 'H
NMR (400 MHz, DMSOde) § 8,31
(s, 1H), 7,70 — 7,59 (m, 1H), 7,38
(dd, J = 1,98, 8,35 Hz, 1H), 6,97 (d,
= 8,04 Hz, 1H), 6,29 (dd, J =
10,28, 17,00 Hz, 1H), 6,09 (dd, J =
2,28, 17,01 Hz, 1H), 5,66 (dd, J =
2,27, 1027 Hz, 1H), 4,76 (p, J =
727 Hz, 1H), 422 (t, J = 8,07 Hz,
1H), 4,03 (dd, J = 4,91, 8,86 Hz,
1H), 3,92 (dd, J = 7,28, 10,30 Hz,
1H), 3,73 (dt, J = 5,02, 10,24 Hz,
1H), 3,40-3,10 (m,5H), 2,38 — 2,15
(m, 4H), 1,38 (d, J= 7,00 Hz, 3H)
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Vidu Céu tric Hiéu suit (%) & Dit liéu phén tich

Hiéu suat: 3,0%; HPLC: 95,68%;
LCMS: m/z =362,1 [M+H]"'H
NMR (400 MHz, CDCl3): § 7,95 (d,
J = 1,47 Hz, 1H), 7,87 — 7,71 (m,
PN ~ 3H), 7,54 — 7,41 (m, 3H), 6,56 (dd, J
9 OO K/N\r(\ =10,48, 16,81 Hz, 1H), 6,34 (dd, J=

o 1,85, 16,79 Hz, 1H), 5,75 (dd, J =
1,86, 10,48 Hz, 1H), 5,02 (p, J =
6,87 Hz, 1H), 4,73 (d, J = 7,87 Hz,
1H), 3,75-3,42 (m,8H), 1,56 (d, J =
5,91 Hz, 3H).

Hiéu suit: 17%; HPLC: 93,84%;
LCMS: m/z = 352,1[M+HJ+'H
NMR (400 MHz, DMSOd6): § 13,23
(s. 1H), 8,07 (t, J = 1,28 Hz, 1H),
2 7.85 (d, J = 1,29 Hz, 1H), 7,52 (dt, J
Zz N N(} — 0,90, 8,53 Hz, 1H), 7,33 (dd, J =
T [ 1,50, 8,59 Hz, 1H), 7,07 (d, J = 8,08
Hz, 1H), 6,83 (dd, J = 10,43, 16,65
Hz, 1H), 6,13 (dd, J = 2,42, 16,66
Hz, 1H). 5.81 — 5,58 (m, 1H), 4,87 —
4,67 (m, 1H), 3,63 — 3,34 (m, SH),
1,42 (d, J = 6,94 Hz, 3H).

10 N7

Tz’

Hiéu suat: 21%; HPLC: 94,79%;
LCMS: m/z =366, [M+H]"
IHNMR (400 MHz, DMSOds): &
—N, N Jz’ 8,08 — 8,00 (m, 1H), 7,67 (d, J = 8,29
11 H @ Hz, 1H), 7,38 (ddd, J = 0,91, 7,06,
Y\ | 827 Hz, 1H), 7,19 (d, J = 7,12 Hz,
1H), 7,12 (d, J = 8,11 Hz, 1H), 6,89
— 6,76 (m, 1H), 6,19 — 6,06 (m, 1H),
5,70 (ddd, J = 0,93, 2,55, 10,53 Hz,
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Vidu Céhu tric Hiéu suit (%) & Dit liéu phén tich

1H), 4,92 — 4,80 (m, 1H), 4,06 (s,
3H), 3,54 (d, J = 16,61 Hz, 4H),
3,34-3,29 (m, 4H), 1,47 (d, J = 6,95
Hz, 3H).

Hiéu suit: 39%; HPLC: 96,86%;
LCMS: m/z =3942 [M+H]+;
IINMR (400 MHz, DMSO-ds): §
8,04 (d, J = 7,69 Hz, 1H), 7,71 —

j\ 7,59 (m, 1H), 7,38 (dd, J= 1,94, 8,34
= N N o Hz, 1H), 6,95 (d, J = 8,02 Hz, 1H),

12 “ H O\N/U\/
H 6,25 — 6,01 (m, 2H), 5,58 (dd, J =

Cl
2,44, 9,93 Hz, 1H), 4,77 (p, J = 7,15

Hz, 1H), 3,97 — 3,71 (m, 3H), 3,34
(s, 1H), 2,90 — 2,74 (m, 2H), 1,72 (d,
J = 12,40 Hz, 2H), 1,39 (d, J = 6,98
Hz, 3H), 1,34 — 1,14 (m, 2H).

Hiéu suit: 12%; HPLC: 96,5%;
LCMS: m/z =456,2 [M]+; 'HNMR
(400 MHz, CDCI3): § 7,72 (d, J =

(0]
AN ~ 15,33 Hz, 1H), 7,58 — 7,48 (m, 2H),
cl 7z H
13 LN 7,38 (td, J = 2,78, 5,06 Hz, 4H), 7,26
! — 722 (m, 2H), 6,86 (d, J = 15,38
Hz, 1H), 6,73 (s, 1H), 5,05 — 4,89

(m, 1H), 3,63 (dd, J = 36,00, 104,04
Hz, 8H), 1,68 — 1,46 (m, 3H),

Hiéu suit: 32%; HPLC: 98,3%;
LCMS: m/z = 394,2 [M]"; 'HNMR

/?L (400 MHz, CDCh): § 7,51 (d, J =
14 o Z N “Q‘ | 191 Hz 1H), 737 @ T =832 1z
o \{f\/ 1H), 7,27 (s, 3H), 7,23 (dd, J = 1,93,

8,30 Hz, 1H), 6,92 (dq, J = 6,84,
14,81 Hz, 1H), 6,25 (dq, J = 1,65,
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Vi du

Cau tric

Hiéu suit (%) & Di liéu phén tich

14,98 Hz, 1H), 4,95 (p, J = 7,04 Hz,
1H), 4,66 (d, J = 7,85 Hz, 1H), 3,55
(dd, J = 42,76, 85,91 Hz, 8H), 1,51
(d, J = 6,86 Hz, 3H).

15

J
. Z NN

K/NW

Hiéu suét: 34,5%; HPLC: 96,07%;
LCMS: m/z = 408,2[M]+; 'H NMR
(400 MHz, CDCL): § 7,51 d, J =
1,91 Hz, 1H), 7,37 (d, J = 8,29 Hz,
1H), 7,28 — 7,19 (m, 1H), 5,78 (p, J
— 1,40 Hz, 1H), 4,95 (p, J= 7,10 Hz,
1H), 4,65 (d, J = 7,88 Hz, 1H), 3,74
~ 3,33 (m, 8H), 1,89 (dd, J = 1,36,
22,06 Hz, 6H), 1,51 (d, J = 6,87 Hz,
3H).

16

cl Z |} Oj])\cu

Cl (6]

Hiéu suit: 52%; HPLC: 95,7%;
LCMS: m/z =4182 [M+2]+;
THNMR (400 MHz, CDCL): § 7,51
d, J = 1,91 Hz, 1H), 7,37 (d, J =
8,30 Hz, 1H), 7,23 (dd, J = 1,93,
8,34 Hz, 1H), 5,06 — 4,87 (m, 1H),
4,56 (g, J = 6,51 Hz, 1H), 3,90 (dt, J
= 5,85, 8,27 Hz, 1H), 3,82 — 3,56 (m,
2H), 3,50 (td, J = 5,79, 9,40, 11,78
Hz, 4H), 3,33 (td, J = 5,53, 9,43 Hz,
1H), 1,69 (d, J = 6,54 Hz, 3H), 1,51
(d, J= 6,90 Hz, 3H).

17

Hiéu suit: 45,5%; HPLC: 94,98%;
LCMS: m/z = 351,7 [M+H]+;

IH NMR (400 MHz, CDCl3): § 6,95
@, J = 3,93 Hz, 1H), 6,84 (d, J =
3,94 Hz, 1H), 6,58 (dd, J = 10,53,
16,81 Hz, 1H), 6,32 (dd, J = 1,89,
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Vi du Céu triie Hiéu suit (%) & Dir liéu phén tich

16,85 Hz, 1H), 5,73 (dd, J = 1,88,
10,49 Hz, 1H), 533-5,29 (m, 1H),
411 (qd, J = 3,30, 6,73 Hz, 1H),
3,67 (d, J = 52,61 Hz, 4H), 3,45 (t,J
=522 Hz, 4H), 1,27 (d, J = 7,47 Hz,
3H).

Hiéu suit: 12,0%; HPLC: 95,1%;
LCMS: m/z = 452,1[M+H];
THNMR (400 MHz, CDCL3): & 7,45
1 — 7,30 (m, 6H), 7,26 (d, J= 0,49 Hz,
1H), 6,87 (d, J = 8,48 Hz, 1H), 6,56
18 ©”0 o | (dd, J = 1047, 16,77 Hz, 1H), 6,33
(dd, J = 1,90, 16,80 Hz, 1H), 5,74
(dd, J= 1,87, 10,52 Hz, 1H), 5,16 (s,
2H), 5,00 — 4,89 (m, 1H), 4,64 (d, J
= 7,74 Hz, 1H), 3,72 — 3,40 (m, 8H),
1,49 (d, J= 6,90 Hz, 3H)

Hiéu suit: 52%; HPLC: 99,36%;
LCMS: m/z = 404,2 [M+2]+;
1H NMR (400 MHz, CDCl3): § 7,51

0 d, J = 1,86 Hz, 1H), 7,38 (d, J =

= NJ\N/\
cl Z2 8,33 Hz, 1H),7,23 (dd, J = 1,91, 8,29
Hz, 1H), 4,95 (q, J = 7,15 Hz, 1H),

? 4,65 (d, J = 7,66 Hz, 1H), 4,09 (s,
2H), 3,68 (t, J = 5,44 Hz, 2H), 3,57
(s, 4H), 3,41 (t, J = 5,26 Hz, 2H),
1,51 (d, J = 6,82 Hz, 3H).

(@)
20 . _ ﬁ)L'U Hi¢u suAt: Tho; LCMS: m/z =
Y\/\Br 474’1 [M+1]+;

Cl
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Vi du

Hiéu suit (%) & Dir lidu phén tich

21

Hiéu suit:25,3%; HPLC: 98,8%;
LCMS: m/z 382,1 [M}+; 'H NMR
(400 MHz, CDCI3) & 7,50 (d, J =
1,74 Hz, 1H), 7,39 — 7,33 (m, 1H),
7,25 — 7,20 (m, 1H), 5,13 — 4,85 (m,
1H), 4,63 (d, J = 7,79 Hz, 1H), 3,59
— 3,30 (m, 4H), 3,27 — 2,99 (m, 1H),
2,96 — 2,73 (m, 2H), 2,73 — 2,41 (m,
5H), 2,25 (dd, J = 7,05, 13,36 Hz,
1H), 1,62 (s, 2H), 1,62 — 1,48 (m,
3H).

22

Hiéu suit: 20%; HPLC: 95,6%;
LCMS: m/z = 364,3 [M+H]+'H
NMR (400 MHz, CDCl3) § 7,31 (t, J
= 7,93 Hz, 1H), 7,26 (s, 1H), 7,18
(dd, J = 1,82, 9,63 Hz, 1H), 6,55 (dd,
J=10,48, 16,78 Hz, 1H), 6,33 (dd, J
= 1,87, 16,75 Hz, 1H), 5,75 (dd, J =
1,85, 10,51 Hz, 1H), 5,02 — 4,84 (m,
1H), 3,87 — 3,25 (m, 8H), 1,65 (s,
2H), 1,50 (d, J = 6,87 Hz, 3H).

23

Ciu tric
Jiy
=" "N" N
“ 7 Q\/QO
cl
X
AN
: ™
1
o Z N @
N\”/\
Cl O

Hiéu suit: 16,9%; HPLC: 97,7%;
LCMS: m/z=392,3 [M+H]+; 'H
NMR (400 MHz, CDCl3): § 7,47 (d,
J =191 Hz, 1H), 7,32 (d, J = 8,33
Hz, 1H), 7,26 (s, 2H), 7,20 (dd, J =
1,92, 8,28 Hz, 1H), 6,55 (dd, J =
10,50, 16,79 Hz, 1H), 6,33 (dd, J =
1,90, 16,80 Hz, 1H), 5,74 (dd, J =
1,86, 10,49 Hz, 1H), 3,81 — 3,24 (m,
8H), 1,44 — 1,07 (m, 4H).
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Vi du Ciu tric Hiéu suit (%) & Dit li¢u phan tich

Hiéu suét: 26,3%; HPLC: 98,3%;
LCMS: m/z =420,3; 'THNMR (400
MHz, CDCL) 6 7,50 (d, J = 1,96 Hz,
1H), 7,33 (d, J = 8,28 Hz, 1H), 7,22
P'S (ddd, J = 0,75, 1,89, 8,33 Hz, 1H),
24 cl ()q N 6,56 (dd, J = 10,45, 16,76 Hz, 1H),

cl o) 6,33 (dd, J = 1,84, 16,84 Hz, 1H),
5,80 — 5,69 (m, 1H), 4,64 (s, 1H),
3,55 (dd, J = 50,76, 94,30 Hz, 8H),
2,35 — 2,03 (m, 4H), 1,83 (tdd, J =
6,78, 11,23, 15,75 Hz, 4H).

AN

Hiéu suit: 78%; HPLC: 97,9%;
LCMS: m/z =438,05 [M+H]+;
'H NMR (400 MHz, CDCI3) § 7,52
(d, J = 2,03 Hz, 1H), 7,40 — 7,31 (m,
0 2H), 7.26 (s, 1H), 7,19 — 7,09 (m,
ol “)LO 1H), 7,02 — 6,94 (m, 2H), 6,85 (d, J
25 Y | =849 Hz, 1H), 6,56 (dd, J = 10,48,
@ 16,78 Hz, 1H), 6,34 (dd, J = 1,85,
16,75 Hz, 1H), 5,75 (dd, J = 1,86,
10,50 Hz, 1H), 4,95 (p, J = 6,99 Hz,
1H), 4,66 (d, J = 7,94 Hz, 1H), 3,84
— 3,29 (m, 8H), 1,54 (d, J = 24,85
Hz, 3H).

AN

Hiéu suét: 31,8%; HPLC: 98,7%;
LCMS: m/z=4122 [M+H]+H
o NMR (400 MHz, CDCI3) § 7,39 (d,
=z N N J = 2,03 Hz, 1H), 7,20 (d, J = 8,29
K/NTA Hz, 1H), 7,14 (dd, J = 2,03, 8,23 Hz

cl 0 ’ > ’ T ?
1H), 6,55 (dd, J = 10,53, 16,78 Hz,

1H), 6,33 (dd, J = 1,84, 16,79 Hz,
1H), 5,74 (dd, J = 1,85, 10,50 Hz,

26
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Vidu Ciu triic Hiéu suit (%) & Dit liéu phén tich

1H), 5,14 (s, 1H), 3,54 (dd, J =
53,25, 90,26 Hz, 8H), 1,38 — 1,32
(m, 2H), 1,30 (s, 3H), 1,21 — 1,13
(m, 2H), 0,82 — 0,70 (m, 4H).

Hiéu suit: 8,3%; HPLC: 97,7%;
LCMS: m/z =467,4 [M+H]+'H
NMR (400 MHz, CDCI3) § 7,39 (d,
J=2,02 Hz, 1H), 7,19 (s, 1H), 7,14
(dd, J=2,03, 8,25 Hz, 1H), 6,33 (dd,
= ”*O J = 1,86, 17,00 Hz, 1H), 6,18 (dd, J
27 o T\ =10,30, 16,97 Hz, 1H), 5,67 (dd, J =
o |1,88, 1029 Hz, 1H), 5,10 (s, 1H),
4,33 — 3,84 (m, 4H), 3,42 (dddd, J =
5,99, 13,37, 16,66, 29,80 Hz, 4H),
3,19 (ddd, J = 5,35, 7,27, 12,40 Hz,
1H), 2,36 (q, J = 5.25 Hz, 4H), 1,46
—1,09 (m, 7H), 0,99 — 0,59 (m, 4H).

Hiéu suat: 14,5%; HPLC: 94,4%;

LCMS: m/z =400,3 [M+H]+'H
NMR (400 MHz, CDCI3): & 7,41 (d,
J = 2,12 Hz, 1H), 7,28 — 7,19 (m,
1H), 7,17 (dd, J = 2,08, 8,21 Hz,

0]
_ ﬁ/LLN/\ | 1H), 6,56 (dd, J = 10,43, 16,80 Hz,
28 K/N\”) 1H), 6,33 (dd, J = 1,84, 16,84 Hz,
cl O | 1H), 5,75 (dd, J = 1,83, 10,48 Hz,

1H), 4,95 (p, J = 6,97 Hz, 1H), 4,67
(d, J = 7,88 Hz, 1H), 3,87 — 3,19 (m,
8H), 1,70 — 1,41 (m, 3H), 1,26 (d, J
= 44,64 Hz, 3H), 0,97 — 0,54 (m,
4H).
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Vi du Céu triic Hiéu suit (%) & Dit liéu phén tich

Hiéu suit: 17%; HPLC: 90,7%;
LCMS: m/z =4554 [M+H]+'H
NMR (400 MHz, CDCI3) & 7,40 (d,
J=2,05 Hz, 1H), 7,26 (s, 1H), 7,18
(d, J = 2,08 Hz, 1H), 6,33 (dd, J =
A iN/\ 1,86, 17,02 Hz, 1H), 6,18 (dd, Ji
(N 10,29, 16,97 Hz, 1H), 5,68 (dd, J =
cl T’H/\ 1,85, 10,28 Hz, 1H), 4,94 (p, J =
6,89 Hz, 1H), 4,64 (d, J = 7,80 Hz,
1H), 4,34 — 3,86 (m, 4H), 3,57 - 3,31
(m, 4H), 3,20 (tt, J = 5,18, 7,30 Hz,
1H), 2,38 (q, J = 4,74, 5,25 Hz, 4H),
1,49 (d, J = 6,87 Hz, 3H), 1,32 (s,
3H), 0,83 — 0,68 (m, 4H).

29

Hiéu suat: 40%; HPLC: 98,4%;
LCMS: m/z = 379,8 [M+H]+'H
NMR (400 MHz, CDCI3): & 7,40 (d,
J=2,08 Hz, 1H), 7,37 (d, J = 8,35
cl L ~ Hz, 1H), 7,19 (dd, J = 2,08, 8,36 Hz,
H K/N\n/\ 1H), 6,55 (dd, J = 10,51, 16,78 Hz,
cl 0 1H), 6,33 (dd, J = 1,90, 16,80 Hz,
1H), 5,75 (dd, J = 1,85, 10,50 Hz,
1H), 5,16 — 4,79 (m, 1H), 4,71 (d, J
— 7,82 Hz, 1H), 3,56 (dd, J = 46,85,
84.86 Hz, 8H), 1,74 — 1,30 (m, 3H).

30

Hiéu suét: 57%; HPLC: 95%;

o LCMS: m/z = 417,3 [M+H]+='H
. _ m*m NMR (300 MHz, CDCI3): § 7,42 (d,

31 PR YN J = 1,97 Hz, 1H), 7,33 — 7,17 (m,
N O

P 1H), 6,95 (d, J = 8,40 Hz, 1H), 6,56

(dd, J = 10,44, 16,77 Hz, 1H), 6,33
(dd, J = 1,97, 16,78 Hz, 1H), 5,74
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Vidu Céu tric Hiéu suit (%) & Dit liéu phan tich

(dd, = 1,97, 10,41 Hz, 1H), 4,94 (p,
J = 6,98 Hz, 1H), 3,56 (dd, J =
34,77, 64,76 Hz, 8H), 3,14 (q, J =
7,05 Hz, 6H), 1,49 (d, J = 6,82 Hz,
3H), 1,03 (t, J = 7,05 Hz, 4H).

Hiéu suit: 30%; HPLC: 95,2%;
LCMS: m/z = 417,4 [M+H]+;'H
NMR (300 MHz, CDCI3): § 7,42 (d,
J=1,97 Hz, 1H), 7,33 - 7,17 (m,
0 1H), 6,95 (d, J = 8,40 Hz, 1H), 6,56
g (dd, J=10,44, 16,77 Hz, 1H), 6,33
N\IA (dd, J=1,97, 16,78 Hz, 1H), 5,74
(dd, J=1,97, 10,41 Hz, 1H), 4,94 (p,
J=6,98 Hz, 1H), 3,56 (dd, J =
34,77, 64,76 Hz, 8H), 3,14 (q, J =
7,05 Hz, 6H), 1,49 (d, J= 6,82 Hz,
3H), 1,03 (t, J = 7,05 Hz, 4H).

32

o (z_/
AN
Ii>:
)

Hiéu suit: 82%; HPLC: 96,8%;
LCMS: m/z = 4082[M+H]+H
NMR (400 MHz, DMSOdy): & 8,01 —
7,88 (m, 1H), 7,72 — 7,57 (m, 2H),
¥ 7,38 (dt, J= 1,67, 8,33 Hz, 1H), 6,36

LT
0 |- 6,19 (m, 2H), 6,06 (dt, J = 1,87,
33 o =z NN (m, 2H) (
17.10 Hz, 1H), 5,87 (d, J = 7,10 Hz,

“ 1H), 5,55 (dt, J = 1,81, 10,17 Hz,
1H), 4,78 — 4,60 (m, 1H), 3,61 (d, J
— 56,26 Hz, 2H), 1,50 (d, J = 31,22
Hz, $H), 1,35 (dd, J = 1,40, 7,01 Hz,

3H).
- )Ok Hiéu suit: 10%; HPLC: 96,87%;
34 Z NN LCMS: m/z = 404,6 (M+H]; 1H
¢ s
~ S NMR (400 MHz, Cloroform-d) &
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Vi du

Cau trac

Hiéu suét (%) & Dit liéu phén tich

7.81 (d, J = 1,9 Hz, 1H), 7,69 (1, J =
8,7 Hz, 2H), 7,49 (dd, J = 8,4, 1,8
Hz, 1H), 7,15 (dd, J = 8,9, 2,5 Hz,
1H), 7,08 (d, J = 2,6 Hz, 1H), 6,33
(dd, J = 16,8, 10,3 Hz, 1H), 6,20 (dd,
7 =168, 2,1 Hz, 1H), 5,83 (s, 1H),
5,65 (dd, J = 10,3, 2,1 Hz, 1H), 3,89
(s, 3H), 3,08 (d, T = 35,4 Hz, 4H),
278 (s, 2H), 2,47 (s, 2H), 1,05 —
1,02 (m, 2H), 1,00 (dd, J = 3,2, 1,8
Hz, 2H).

35

Hiéu suit: 9,5%; LCMS: m/z =374
[M]+; HPLC: 92,65%; 1H NMR
(400 MHz, Cloroform-d) & 8,31 —
8,26 (m, 1H), 7,83 — 7,75 (m, 2H),
7,62 (dd, J =72, 1,2 Hz, 1H), 7,57 -
7,45 (m, 2H), 7,37 (dd, J = 8,3, 7,2
Hz, 1H), 6,55 (dd, T = 16,8, 10,5 Hz,
1H), 6,33 (dd, ] = 16,8, 1,9 Hz, 1H),
5,74 (dd, T = 10,5, 1,9 Hz, 1H), 5,24
(s, 1H), 3,74 (s, 2H), 3,60 (s, 2H);
3,53 (s, 2H), 3,40 (s, 2H), 1,48 —
1,44 (m, 2H), 1,29 — 1,24 (m, 2H).

36

V4

Cl

Hiéu suat: 28%; HPLC: 95,14%;
LCMS: m/z = 382,3[M+H]"; 'H
NMR (400 MHz, Cloroform-d) 3
7,55 (t, J=1,2Hz, 1H), 7,29 (d,] =
1,0 Hz, 2H), 6,55 (dd, J = 16,8, 10,5
Hz, 1H), 6,33 (dd, T=16,8, 1,9 Hz,
1H), 5,76 — 5,72 (m, 1H), 5,13 (s,
1H), 3,72 (s, 2H), 3,60 (s, 2H), 3,50
(s, 2H), 3,35 (s, 3H), 1,37 - 1,32 (m,
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95/134



43004

Vi du Céu triic Hiéu suit (%) & Dit li¢u phén tich
2H), 1,21 — 1,16 (m, 2H).

Hiéu suat: 3,6%; HPLC: 97,8%;
LCMS: m/z = 4423[M+H]"; H
NMR (400 MHz, Cloroform-d) 6
7,36 (s, 1H), 6,78 (s, 1H), 6,59 —
M ~ 6,50 (m, 2H), 636 — 629 (m,
37 K/Nm/\ 1H),5,76 — 5,71 (m, 1H), 5,18 (s,
c ° ° 1H), 3,80 (s, 3H), 3,53 — 3,46 (m,
2H), , 3,71 (s, 2H), 3,58 (s, 2H), 3,36
(s, 2H), 1,41 — 1,35 (m, 2H), 1,27 (s,
3H), 1,22 — 1,16 (m, 2H), 0,78 — 0,66
(m, 4H).
Hiéu suit: 6,5%; HPLC: 99%;
LCMS: m/z = 4423[M+H]"; 'H
NMR (400 MHz, Cloroform-d) 6
0 7,36 (s, 1H), 6,78 (s, 1H), 6,59 —
| 6,50 (m, 2H), 636 — 629 (m,
38 o \(ff\ 1H),5,76 — 5,71 (m, 1H), 5,18 (s,
0 1H), 3.80 (s, 3H), 3,53 — 3,46 (m,
2H), , 3,71 (s, 2H), 3,58 (s, 2H), 3,36
(s, 2H), 1,41 — 1,35 (m, 2H), 1,27 (s,
3H), 1,22 — 1,16 (m, 2H), 0,78 — 0,66
(m, 4H).
Vi du-39: 4-acryloyl-N-(1-((4-clo-5-hydroxy-2-(1-metylxyclopropyl)

N\

\
I i>:
W,

phenyl)ethynyl)xyclopropyl) piperazin-1-carboxamit

Cl @)
OH

Dung dich da khudy cta vi du 38 (0,050g, 1,133 mmol) trong DCM (20 ml) duoc bd
sung norbornadiene (2 giot) va BBr3 (0,1 mL, 1,13 mmol) tai -78 °C. Hon hop phan ung duge
khudy & ciing nhiét do trong 2h va sau d6 & 0°C trong 30 phut. Hon hop phén tng dugce lam
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ngudi bang bang va dugce trich ly véi DCM. Lép hiru co duoc sdy trén NaxSO4 va duge co
dc. San phdm thd dugc tinh ché bai Phuong phap TLC diéu ché (Diclometan/Metanol =
95/5) d thu dugc hop chét néu trong tiéu d (0,005 g, 10%). HPLC: 85,84%; LCMS: m/z =
427,9[M]*. 'TH NMR (300 MHz, Cloroform-d) § 7,26 (s, 1H), 7,14 (s, 1H), 7,03— 7,00 (m,
1H), 6,58 — 6,49 (m, 1H), 6,36 — 6,30 (m, 1H), 5,75 (d, ] = 10,5 Hz, 1H), 5,48 (s, 1H), 3,73 -
3,42 (m, 8 H), 1,62 — 1,18 (m, 5H), 0,72 (d, J = 4,8 Hz, 2H), 0,57 (q, J = 4,4 Hz, 2H).

Vi du-40: N-(4-(3-axetamido-4-clophenyl)but-3-yn-2-yl)-4-acryloylpiperazin-1-

carboxamit (¥)

O
(e]
O A ¥
o T

Hop chit néu trong tiéu dé duoc téng hop tir chit trung gian 17ae nhu duge md ta
trong quy trinh cta vi du-1 dé thu duge hop chét thd, ma duge tinh ché tiép bai HPLC chuén
bi d& thu dugc hop chat néu trong tiéu dé. (Hiéu suit: 83,3%). HPLC: 96,9%; LCMS: m/z
=403[M+H]"; 'H NMR (400 MHz, CDCl3): 6 8,46 (s, 1H), 7,55 (d, J= 25,46 Hz, 1H), 7,35 -
721 (m, 1H), 7,08 (dd, J = 1,92, 8,28 Hz, 1H), 6,72 (s, 1H), 6,56 (dd, J = 10,51, 16,82 Hz,
1H), 6,33 (dd, J = 1,83, 16,76 Hz, 1H), 5,74 (dd, J = 1,87, 10,55 Hz, 1H), 5,07 — 4,82 (m,
1H), 3,85 — 3,28 (m, 8H), 2,25 (s, 3H) 1,49 (d, J= 6,81 Hz, 3H)

Vi du-41: 4-acryloyl-N-(4-(4-clo-3-(xyclopropancarboxamido) phenyl)but-3-yn-2-yl)

piperazin-1-carboxamit ().

O% = Nj\N/\
o O

Hop chét néu trong tiéu dé duoc téng hop tir chit trung gian 17af nhu dugc mé ta
trong quy trinh tong hop ctia vi du-1 dé thu duge hop chét thd, ma dugc tinh ché tiép boi
HPLC chudn bi dé thu duge hop chét néu trong tiéu dé. Hi¢u suat: 75,5%; HPLC: 99,25%;
LCMS: m/z =429,3 [M+H]+; 'H NMR (400 MHz, CDCls): 6 8,49 (s, 1H), 7,82 (s, 1H), 7,26
(s, 1H), 7,06 (dd, J = 2,00, 8,33 Hz, 1H), 6,56 (dd, J = 10,49, 16,78 Hz, 1H), 6,33 (dd, J =
1,88, 16,76 Hz, 1H), 5,74 (dd, J = 1,86, 10,50 Hz, 1H), 4,92 (p, J = 6,90 Hz, 1H), 4,72 (d, J =
7,82 Hz, 1H), 3,85 — 3,32 (m, 8H), 1,47 (d, J = 6,81 Hz, 3H), 1,38 — 1,18 (m, 1H), 1,18 —
0,81 (m, 4H).

Vi du-42: (E)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(4,4,4-triflobut-2-enoyl) piperazin-

1-carboxamit(+)
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=~ "N" "N
Cl /HQ\I\”/\/Ca

Cl O

Dung dich da khudy cta chét trung gian 17 (0,150g, 0,414mmol) va axit (E)-4,4,4-
triflobut-2-enoic  (0,086g, 0,624mmol) trong DMF (30mL) duoc bd sung (0,095g,
0,496mmol), HOBT (0,084¢g, 0,629mmol) va DIPEA (0,160g, 1,24mmol) tai 10°C va dugc
khudy trong 16h tai RT. Sau khi két thuc phan tmg, hdn hgp phan tmg dugc rét vao trong
nuée da va duge trich ly véi EtOAc. Lép EtOAc duge sdy trén NaySO4 va dugce bay hoi dudi
ap sudt giam va duoc co dic dé thu dugc san phérn thé va duoc tinh ché bai TLC diéu ché
(cac hexan/EtOAc = 50/50) dé thu dugc hop chat néu trong tiéu dé (0,050 g, 27%). HPLC:
99.26%; LCMS: m/z = 448,3[M]+,1H NMR (400 MHz, CDCI3): 8 7,50 (d, J = 1,89 Hz,
1H), 7,37 (d, J = 8,33 Hz, 1H), 7,22 (dd, J= 1,96, 8,32 Hz, 1H), 6,95 (dq, J= 1,96, 15,39 Hz,
1H), 6,82 — 6,70 (m, 1H), 5,02 — 4,83 (m, 1H), 4,67 (d, J = 7,80 Hz, 1H), 3,82 — 3,31 (m,
8H), 1,50 (d, J = 6,86 Hz, 3H).

Hop chit raxemic thu dugc & trén day dugc tach thanh hai chit dong phan (41a &
41b) bang phuong phap HPLC chuén bi khong ddi ximg quang.

Cot: lux amylose-2 (21,lmmx250 mm), 5,0p, hexan va IPA:MeOH (80:20); Luu
lugng: 20 mL/phut, isocratic (85:15)
Vi du-42a: (E)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(4,4,4-triflobut-2-enoyl)
piperazin-1-carboxamit (Chét ddng phan-1)

Hiéu suét = 0,005g, (33,3%). LCMS: m/z = 449 2[M+H]*; HPLC: 99,1%; HPLC
khong ddi ximg: 95,2% (thoi gian luu=5,067 phit).
Vi du-42b: (E)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(4,4,4-triﬂobut-2-enoyl)
piperazin-1-carboxamit (Chét dong phin-2)

Hiéu suét: 0,005g, (33,3%). LCMS: m/z = 449,2 [M+H]"; HPLC: 95,7%; HPLC
khong ddi xtmg: 97,8% (thoi gian luu=5,138 phut).
Vi du-43: N-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-4-metacryloylpiperazin-1-carboxamit
)
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Huyén pha da khudy ciia chét trung gian 17 (0,150 g, 0,414 mmol) va axit metacrylic
(42 uL, 59,832 mmol) trong DCM (4,0 mL) dugc bd sung EDCI (0,080 g, 0,414 mmol),
HOBT (0,055 g, 0,414 mmol) va trietyl amin (0,23 mL, 1,654 mmol) & 0°C va hdn hop duge
khudy tai RT trong 12h. Sau khi két thic phan tmg, san phim duoc rét vao trong nudc dd va
duoc trich ly véi EtOAc. Céc 16p EtOAc két hop dugce rira bing nudc va nude mudi. Puoc
sdy trén Na»SO4 va dugc bay hoi dudi ap suét giam. Phan czn thu duge duge tinh ché boi sur
dung cac dia TLC didu ché (DCM/MeOH = 97/3) dé thu dugc hop chit néu trong tiéu dé
(0,072 g, 44,17%) duéi dang chit rin. HPLC: 97,47%; LCMS:m/z = 394,30[M]+'. 'TH NMR
(400 MHz, CDCL): 3 7,53 (d, J= 1,84 Hz, 1H), 7,39 (d, J = 8,24 }Hz, 1H), 7,32 — 7,20 (m,
1H), 5,26 (q, J = 1,54 Hz, 1H), 5,08 (p, J= 0,89 Hz, 1H), 4,97 (p, /= 7,08 Hz, 1H), 4,69 (d, J
=7,78 Hz, 1H), 3,65-3,45 (m, 8H), 1,99 (q, J= 1,01 Hz, 3H), 1,53 (d, /= 6,88 Hz, 3H).
Vi du-44:  4-(1-xyanoxyclopropan-1-cacbonyl)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)

piperazin-1-carboxamit (&).

(of Z HJ\ ()\1 \”;Z
CN
Cl o
Hop chit néu trong tiéu d& duoc tdng hop tir chidt trung gian 17 va 1-

xyanoxyclopropan-1-axit carboxylic nhu dugc md ta trong quy trinh tdng hop cta vi du-43.
Hiéu suit: 25,8%; HPLC: 92,02%; LCMS: m/z = 419,2 M]"; 'H NMR (400 MHz,
CDCh): § 7,52 (d, J= 1,91 Hz, 1H), 7,38 (d, J = 8,28 Hz, 1H), 7,24 (dd, J= 1,95, 8,31 Hz,
1H), 5,06 — 4,84 (m, 1H), 4,68 (d, J = 7,91 Hz, 1H), 3,88 — 3,48 (m, J = 37,50 Hz, 8H), 2,18
(s, 2H), 1,52 (d, J= 6,87 Hz, 3H), 1,33 — 1,19 (m, 2H).
Vi du-45: (E)-4-(2-xyano-4-metylpent-2-enoyl)-N-(1-((3,4-
diclophenyl)ethynyl)xyclopropyl) piperazin-1-carboxamit

JU
. NN

I

Buée-1: 4-(2-xyanoaxetyl)-N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl) piperazin-1-
carboxamit

Hop chit néu trong tiéu dé duoc tong hop tir chit trung gian 170 va axit 2-
xyanoaxetic nhu dugc md ta trong quy trinh tdng hop cta vi du-43 hogc vi du-44. Hiéu suét:

77.6%; LCMS: m/z = 405,2 [M+H]".
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Buée-2:(E)-4-(2-xyano-4-metylpent-2-enoyl)-N-(1-((3,4-
diclophenyl)ethynyl)xyclopropyl) piperazin-1-carboxamit

Huyén phu da khudy cua 4-(2-xyanoaxetyl)-N-(1-((3,4-
diclophenyl)ethynyl)xyclopropyl)piperazin-1-carboxamit (0,100 g, 246 mmol) trong IPA
(3mL) duoc bd sung isobutyraldehyt (0,022 g,0,313mmol), piperidin axetat (0,007 g,
0,049mmol) tai nhiét dd phong. Sau khi dugc khudy tai nhiét do phong trong 5h, hdén hop
phan ung dugc c¢d dic dudi ap sudt giam. San phim tho dugce tinh ché boi phuong phéap TLC
didu ché (Diclometan/Metanol: 98/2) trong hai 14n chay dé thu duoc hop chét néu trong tiéu
dé (0,020 g, 22,1%). HPLC: 96,8%; LCMS: m/z = 459,3 M]". 'H NMR (300 MHz,
Cloroform-d): 8 7,47 (d, T = 1,9 Hz, 1H), 7,35 — 7,30 (m, 1H), 7,23 — 7,17 (m, 1H), 6,99 (d, J
=10,5 Hz, 1H), 5,13 (s, 1H), 3,64 (dd, J = 6,5, 4,0 Hz, 4H), 3,47 (s, 4H), 1,39 — 1,31 (m, 1H),
1,23 — 1,17 (m, 2H), 1,15 (d, J = 6,7 Hz, 6H), 1,07 (d, J = 6,7 Hz, 2H).
Vi du-46: (E)-4-(2-xyano-3-xyclopropylacryloyl)-N-(1-((3,4-
diclophenyl)ethynyl)xyclopropyl) piperazin-1-carboxamit

(0]
. P NJ\N
Cl 2 eN

Hop chit néu trong tiéu dé& duoc tdng hop tir chat trung gian cua Bude-1 cta vi du-45
va xyclopropancarbaldehyt nhu duoc md ta trong bude téng hop-2 cua vi du-45. Hiéu suit:
25.85%; LCMS: m/z = 457,4 [M]"; HPLC: 97,45%;71H NMR (400 MHz, Cloroform-d) 6
747 (d, J = 1,8 Hz, 1H), 7,33 (d, J = 8,3 Hz, 1H), 7,20 (dd, J = 8,3, 1,9 Hz, 1H), 6,65 (d,J =
11,3 Hz, 1H), 5,14 (s, 1H), 3,67 (s, 4H), 3,51 — 3,43 (m, 4H), 3,10 - 3,06 (m, 1H), 1,37 - 1,32
(m, 2H), 1,31 — 1,24 (m, 2H), 1,21 - 1,14 (m, 2H), 0,95 — 0,88 (m, 2H).

Vi du47: (E)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(4-(dimetylamino)but-Z-enoyl)

piperazin-1-carboxamit (£).

Cl // H K/
N A e
Y\/\T

cl o
Dung dich da khudy cia vi du-20 (0,3 g, 0,709 mmol) trong axetonitril (25 mL),
dimetylamin (ndng d6 dung dich 2,0 M trong THF) (3,5 mL, 7,09 mmol) duge bd sung tai
nhiét d6 phong. Sau khi dugc khudy tai nhiét 4§ phong trong 16h, hdon hop phan tng duoce ¢d
dic dudi ap suat giam. San phim tho duge tinh ché bai HPLC chudn bi dé thu dugce hop chat
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néu trong tiéu dé (0,050 g, 54%). HPLC: 99,3%; LCMS: m/z = 4374 [M]*; '"H NMR (400
MHz, DMSOds) & 7,66 (d, J = 1,96 Hz, 1H), 7,37 (dd, J = 1,98, 8,37 Hz, 1H), 7,04 (d, J =
7.94 Hz, 1H), 6,60 (d, J = 2,32 Hz, 2H), 4,77 (p, J = 7,13 Hz, 1H), 3,55 — 3,45 (m, 8H), 3,32
(s, 1H), 3,12 — 2,93 (m, 2H), 2,13 (s, 6H), 1,39 (d, /= 6,99 Hz, 3H).

Vi du-48a: Trans-N-((1S,25)-2-(3-(4-(3,4-diclophenyl)but-3-yn-2-yl)-1-metylureido)
xyclohexyl)-N-metyl acrylamit (£) ( Chit dong phan-1).

Huyén phu di khudy cua 3-(4-(3,4-diclophenyl)but-3-yn-2-yl)-1-metyl-1-(2-(metyl
amino) xyclohexyl) ure (chit trung gian 17ag) (0,060 g, 0,157 mmol) trong DCM (5mL)
duoc bd sung trietylamin (65 pL, 0,470 mmol) va acryloyl clorua (14 pL, 0,172 mmol) &
0°C. Hdn hop phén tng duoc 1am Am & RT trong 2h. Hon hop phéan tGng dugc trich ly véi
DCM, céac 16p DCM két hop dugc rira bang nudc va nudce mudi; dugc siy trén NaSO4 va
duoc bay hoi dudi ép sudt giam. Hop chét thd thu duoc (hdn hop cla cac chét dong phan
bang TLC) duge tinh ché bai TLC diéu ché (diclometan /metanol=99/1) dé thu dugc cac chét
ddng phén da tach 48a v 48b.

Chét dong phan-1 O

Vi du-48b: Trans N-((1S, 2S)-2~(3-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-1-metylureido)
xyclohexyl)-N-metyl acrylamit (+)( Chit dong phan-2).

Cl

Cl Chét dong phan-2 O

Vi du-48a: Hic¢u suét: 0,010 g, 14,70%; HPLC: 97,47%; HPLC khong dé1 xtmg: 4,36 peak 1,
7,74 peak 2; LCMS: m/z = 436,4 [M+H]*!; 'H NMR (300 MHz, CDCls): § 7,47 (d, J= 1,92
Hz, 1H), 7,37 (d, J = 8,31 Hz, 1H), 7,26-7,21 (m, 1H), 6,45 (dd, J = 10,44, 16,82 Hz, 1H),
6,20 (dd, J = 2,12, 16,91 Hz, 1H), 5,59 — 5,46 (m, 1H), 4,86 (p, /= 7,12 Hz, 1H), 4,67— 4,42
(m, 2H), 2,88 (d, J = 10,39 Hz, 3H), 2,69 (s, 3H), 1,79 (d, J = 9,66 Hz, 4H), 1,59 — 1,35 (m,
7H).

Vi du-48b: Hic¢u suét: 0,008 g, 11,76%; HPLC 96,80%; HPLC khong abi xtng: 5,90 peak 1,
8,57 peak 2; LCMS: m/z = 436,4 [M+H]"!; 'H NMR (300 MHz, CDCl3): 8 7,49 (d, J=1,95
Hz, 1H), 7,36 (d, J = 8,34 Hz, 1H), 7,26 —7,20 (m, 1H), 6,54 (dd, J = 10,38, 16,80 Hz, 1H),
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6,25 (dd, J = 2,11, 16,79 Hz, 1H), 5,66 (d, J = 10,40 Hz, 1H), 4,96 — 4,78 (m, 1H), 4,70 —
4,31 (m, 2H), 2,88 (d, J = 17,49 Hz, 3H), 2,70 (s, 3H), 1,79 (d, /= 8,71 Hz, 4H), 1,58 — 1,24
(m, 7H).

Vi du-49: N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(vinylsulfonamido) piperidin-1-

carboxamit ().

. N/U\N 0
“ ~ O\ 5T
Ny

Cl
Dung dich da khudy cua chit trung gian 17k (0,1 g, 0,269 mmol) trong
diclometan (5 mL) dwoc bd sung cloetyl sulfonylclorua (0,03 mL, 0,292 mmol) va
trietylamin (0,111 mL, 0,807 mmol) tai 10°C. Sau khi khudy 1 gio tai nhiét 46 thudng, hon
hgp phan ung duoc rira bang dung dich natri bicacbonat bdo hoa. Lép diclometan dugc sdy
va duge ¢6 dac. Hop chét tho duoc tinh ché boi HPLC chuén bj dé thu duoc hop chit néu
trong tiéu dé (0,020 g, 17%).
Phuong phéap: Cot: Xbridge-C-18(19x150)mm; Nudc:Axetonitril; Luu lugng 15 mL/phit.
HPLC: 98,27% , LCMS: m/z = 429,9 [M+H]+,1H NMR (400 MHz, DMSOdg): 8 7,75 —
7,49 (m, 2H), 7,47 — 7,29 (m, 2H), 6,93 (d, J= 8,18 Hz, 1H), 6,76 (ddd, J = 0,86, 9,94, 16,52
Hz, 1H), 6,11 — 5,86 (m, 2H), 4,75 (p, J = 7,13 Hz, 1H), 3,94 — 3,72 (m, 2H), 3,17 (tdd, J =
4,73, 7,05, 8,84, 10,58 Hz, 2H), 2,78 (ddt, J = 5,89, 11,88, 15,23 Hz, 2H), 1,74 (d, J = 12,57
Hz, 2H), 1,34 — 1,22 (m, 3H).
Vi  du-50: N-((Is, d4s)-4-(3-(4-(3,4-diclophenyl)but-3-yn-2-yl)ureido)xyclohexyl)

etensulfonamit (+).

Cl

cl
Hop chét néu trong tiéu d& duoc téng hop tir chét trung gian 17y nhu dugc md ta
trong quy trinh tdng hop ctia vi du 49. Hi¢u suat: 27%, LCMS: m/z = 4442 [M+H]"; HPLC
= 98.84%. 'H NMR (400 MHz, DMSOdp): 8 7,71 — 7,58 (m, 2H), 7,38 (dd, J= 1,99, 8,35 Hz,
1H), 7,27 (d, J = 5,96 Hz, 1H), 6,70 (dd, J = 9,91, 16,52 Hz, 1H), 6,26 (d, J = 8,25 Hz, 1H),
6,07 — 5,90 (m, 2H), 5,85 (d, J = 7,40 Hz, 1H), 4,74 — 4,57 (m, 1H), 3,49 (s, 1H), 3,18 - 2,99
(m, 1H), 1,50 (s, 8H), 1,34 (d, J = 6,90 Hz, 3H).
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Vi du-51: N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl)-4-(vinylsulfonyl) piperazin-1-

carboxamit
X
N N
o ” H g
\S/\
I
Cl (e}

Hop chit néu trong tiéu dé duoc téng hop tir chét trung gian 170 nhu dugc md ta
trong quy trinh tdng hop cta vi du 49. Hi¢u suit: 43,8%, LCMS: m/z = 427,8 [M-H]";
HPLC=98,75%,1H NMR (300 MHz, Cloroform-d) § 7,47 (dd, J = 2,0, 1,0 Hz, 1H), 7,33 (dd,
J=83,1,0 Hz, 1H), 7,22 — 7,17 (m, 1H), 6,41 (ddd, J = 16,6, 9,6, 1,0 Hz, 1H), 6,27 (dd, J =
16,6, 1,0 Hz, 1H), 6,08 (dd, J = 9,7, 1,0 Hz, 1H), 5,13 (s, 1H), 3,48 (t, ] = 5,1 Hz, 4H), 3,16
(t, J=5,1 Hz, 4H), 1,38 — 1,31 (m, 2H), 1,19 - 1,12 (m, 2H).
Vi du-52: 4-acryloyl-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-3-oxopiperazin-1-carboxamit
().

0
Ao
o~” N T
X
. I

Dung dich d4 khudy cta chit trung gian 15f (0,1 g, 0,29 mmol) trong THF (50 mL)
duge bd sung LiCl (0,016 g, 0,382 mmol), (Et)sN (0,05 mL, 0,382 mmol) sau d6 la acrylic
anhydrit (0,05 g, 0,382 mmol). Hdn hop phan tmg duoc khudy tai nhiét 46 phong trong 16 h.
Hdn hop phan tmg dugc rét vao trong nude va dugc trich ly v6i EtOAc (50 mL). Pha hiru co
duge sdy trén NaySO4 va duoc cd dac dudi ap sut giam. Hop chit thé dugc tinh ché bai pha
dong TLC diéu ché silica - 2% metanol trong diclometan. 0,02 g (17%), HPLC: 93,98%;
LCMS: m/z =m/z = 4442 [M+H]*'; H' NMR (300 MHz, CDCl3): 8 7,50 (d, J = 1,92 Hz,
1H), 7,37 (d, J = 8,32 Hz, 1H), 7,23 (dd, J = 1,97, 8,28 Hz, 1H), 7,19 — 7,10 (m, 1H), 6,46
(dd, J = 1,68, 16,92 Hz, 1H), 5,85 (dd, J = 1,68, 10,41 Hz, 1H), 5,07 — 4,82 (m, 1H), 4,63 (d,
J=17.94 Hz, 1H), 4,28 (s, 2H), 4,01 (ddd, J = 1,98, 4,41, 5,29 Hz, 2H), 3,77 — 3,48 (m, 2H),
1,51 (d, J= 6,89 Hz, 3H).

Vi du-53: N-(2-(3-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-1-metylureido)etyl) acrylamit.

j)J\
NS
Cl (6]
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Huyén phu di khudy cua N-(4-(3, 4-diclophenyl) but-3-yn-2-yl)-4-(hydroxyimino)
piperidin-1-carboxamit (chit trung gian 15s) (0,090 g, 0,254 mmol) trong DCM (3mL) duge
bd sung trietylamin (70 pL, 0,508 mmol) va acryloyl clorua (20 pL, 0,191 mmol) & 0°C. Hon
hop phan ung dugc lam 4m & RT va duoc khudy trong 2h. Hon hop phén Gng dugce rot vao
trong nudc da, dugce trich ly véi DCM, cac 16p DCM két hop duoc rira bing nudc mudi,
nuéc; duge sdy trén Na>SO4 va dugce bay hoi dudi ap suat giam. Hop chat thd thu dugc dugc
tinh ché bai (1ap lai 2 1an) TLC didu ché (diclometan /metanol = 95/05) dé thu dugc hop chét
néu trong tiéu & (0,010 g, 9,70%). HPLC: 90,18%; LCMS: m/z = 408,1 [M+H]*; 'H NMR
(400 MHz, CDCls): 8 7,50 (d, J= 1,87 Hz, 1H), 7,37 (d, J = 8,34 Hz, 1H), 7,22 (dd, /= 1,93,
8,26 Hz, 1H), 6,54 (dd, J = 1,24, 17,32 Hz, 1H), 6,20 (dd, J= 10,57, 17,31 Hz, 1H), 5,95 (dd,
J=1,24,10,56 Hz, 1H), 4,95 (p, J = 7,00 Hz, 1H), 4,69 (d, J = 7,87 Hz, 1H), 3,59 (ddt, J =
6,11, 13,01, 19,09 Hz, 4H), 2,85 — 2,59 (m, 4H), 1,50 (d, J = 6,84 Hz, 3H).

Vi du-54: (E)-4-acryloyl-N'-xyano-N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-

carboximidamit ().

Cl 0]
Cl

Dung dich chét trung gian 13 (0,3g,0,83 mmol) va 1-(piperazin-1-yl) prop-2-en-1-one
(chét trung gian 6a) (0,275 g, 1,08 mmol) trong DMSO (10 mL) dugc bd sung trietylamin
(0,346 mL, 2,49 mmol) tai RT va dugc khudy tai 90°C trong 16h. Sau khi két thic phan ung,
hdon hop phan tng duge rét vao trong nude da (20 mL), chét ran thu duoc duge loc va duge
tinh ché bai c¢dt Combiflash® trén silica gel (diclometan/metanol=95/5) dé thu duoc hop chét
néu trong tiéu dé (0,05 g, 14,7%). LCMS: m/z 404,0 [M]"; 'H NMR (400 MHz, CDCl3): &
7,45 (d, J = 1,89 Hz, 1H), 7,34 (d, J = 8,30 Hz, 1H), 7,23 — 7,16 (m, 1H), 6,48 (dd, J = 10,42,
16,77 Hz, 1H), 6,30 (dd, J = 1,80, 16,72 Hz, 1H), 5,73 (dd, J = 1,84, 10,44 Hz, 1H), 4,95 —-
4,80 (m, 2H), 3,88 — 3,40 (m, 8H), 1,56 — 1,54(m, 3H).

Céc vi du sau duogc diéu ché vé co ban bang phuong phap duoc md ta trong vi du-54

v&i nhidu bién thé thich hop vé cac chat phan tng, cac thudc thir va céc dicu kién phan tng.

Vi du Céu tric Hiéu suit & Dir li¢u phan tich
JOL Hiéu sudt: 55%; HPLC: 97,61%;
P N N (0]
55 cl Z LCMS: m/z =406,2[M]*; 'H NMR (400
H g N d_ z [M] (
. H MHz, DMSOds) & 8,36 — 8,17 (m, 1H),

104



43004

105/134

Vi du

Cau tric

Hiéu suit & D li¢u phan tich

7.72 — 7,50 (m, 2H), 7,34 (ddd, J = 1,95,
4,86, 8,25 Hz, 1H), 6,59 (m, 1H), 6,41 —
5,92 (m, 2H), 5,53 (dt, J = 2,36, 10,10
Hz, 1H), 4,89 — 4,62 (m, 1H), 4,24 — 3,92
(m, 2H), 3,17 — 2,92 (m, 2H), 2,65 (d, J =
8.58 Hz, 1H), 2,12 — 1,83 (m, 1H), 1,54
(s, 2H), 1,41 — 1,19 (m, 4H).

56

0

M
Cl // ” N E O\\/Il
N’S\b

Cl

Hiéu suit: 30%; HPLC: 95,17%;
LCMS: m/z = 442,3[M]"; 'H NMR (400
MHz, DMSOds): & 7,71 — 7,52 (m, 2H),
7,46 — 7,28 (m, 1H), 6,77 — 6,47 (m, 2H),
6,16 — 5,87 (m, 1H), 4,76 (s, 1H), 4,10
d, J = 6,23 Hz, 1H), 3,59 — 3,11 (m,
SH), 2,49 (dt, J = 2,01, 3,56 Hz, 2H),
2,00— 1,93(m,1H), 1,54 — 1,46 (m, 2H),

1,36 (dd, J= 8,88, 15,19 Hz, 3H).

57

K
5
2

)

Hiéu sudt: 42,4%; HPLC: 98,70%;
LCMS: m/z =452,2 [M+H]"; 'H NMR
(400 MHz, DMSOd6): & 7,66 (d, J =
1,91 Hz, 1H), 7,62 (d, J = 8,24 Hz, 1H),
746 (d, J = 1539 Hz, 1H), 7,40 — 7,34
(m, 1H), 7,07 (d, J = 7,91 Hz, 1H), 6,56
(dd, J= 0,80, 15,43 Hz, 1H), 4,78 (g, J =
7,30 Hz, 1H), 4,27 — 4,08 (m, 2H), 3,52
(dt, J= 5.1, 10,45 Hz, 4H), 3,33 (d, J =
0,75 Hz, 4H), 1,39 (d, J = 6,96 Hz, 3H),
1,24 (td, J= 0,81, 7,14 Hz, 3H).

58

cl Z N

° 3

Hiéu suit: 158%; HPLC: 98,9%;
LCMS: m/z =4342[M]*; 'H NMR (400
MHz, CDCL): & 7,52 (d, J = 1,90 Hz,
1H), 7,39 (d, J = 8,30 Hz, 1H), 7,29 —

7,23 (m, 1H), 6,51 — 6,35 (m, 2H), 5,92 —
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Vi du

Cau tric

Hiéu suit & Dir li¢u phin tich

5,77 (m, 1H), 5,71 (dd, J = 3,20, 9,27 Hz,
1H), 5,22 (dd, J = 13,80, 20,35 Hz, 2H),
5,04 — 4,87 (m, 1H), 4,83 — 4,60 (m, 2H),
4,18 —3,97 (m, 2H), 3,91 (d, /= 4,31 Hz,
2H), 2,92 (t, J = 12,83 Hz, 2H), 1,84 —
1,69 (m, 2H), 1,69 — 1,56 (m, 2H), 1,51
(d, J = 6,86 Hz, 3H).

59

cl =

Cl

Hiéu suit: 55%; HPLC: 99,06%;
LCMS: m/z =420,3[M]";'"H NMR (400
MHz, DMSOds) § 7,67 (d, J = 1,94 Hz,
1H), 7,62 (d, J = 8,35 Hz, 1H), 7,38 (dd,
J=1.97, 8,31 Hz, 1H), 6,97 (s, 3H), 4,87
— 4,68 (m, 1H), 4,16 — 3,86 (m, 3H), 2,82
~2.61 (m, 2H), 2,08 — 1,83 (m, 2H), 1,56
(d, J = 12,78 Hz, 2H), 1,39 (d, J = 6,98

Hz, 3H).

60

P N~ °N CN
“ ~ . K/)\I\”)\/IL\

Cl O

Hiéu suat: 54,54%; HPLC: 97,99%;
LCMS: m/z =448,35 [M+H]"; 'H NMR
(300 MHz, CDCl3) & 7,57 (s, 1H), 7,51
(d, J=1,76 Hz, 1H), 7,37 (d, J = 8,32 Hz,
1H), 7,30 — 7,20 (m, 1H), 4,94 (d, J =
7,05 Hz, 1H), 4,66 (s, 1H), 3,66 (dd, J =
3,73, 6,73 Hz, 4H), 3,47 (dd, J = 3,88,
6,55 Hz, 4H), 3,36 (s, 3H), 3,19 (s, 3H),
(Dimetyl trong chit ddng phan khéc),
2,66 — 2,60 (m, 6H),1,50 (d, J = 6,87 Hz,
3H).

61

cl Z

Cl O

Hiéu suat: 34,01%; HPLC: 98,34%;
LCMS: m/z =393,27 [M+H]";'H NMR
(400 MHz, CDCl3) & 6,95 (s, 1H), 6,83-
6,81 (m,1 H), 6,68 — 6,66 (m, 1H), 4,41-
4,37(m, 1H), 4,13-4,07(m,1H),3,16— 3,13
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Vi du

Cau tric

Hiéu suit & Dir li¢u phan tich

(m, 2H), 3,03 — 2,96 (m, 6H), 2,88 — 2,85
(m, 2H), 9,66 (d, J= 17,61 Hz, 3H).

62

0]
M
NN
cl \;}

Hiéu suét: 32,05%; HPLC: 99,24%;
LCMS: m/z = 391,30[M]*; 'H NMR
(400 MHz, CDCl): & 7,70-7,55 (m,
1H),7,47 (d, J = 1,90 Hz, 1H), 7,34 (d, J
= 828 Hz, 1H), 7,27 — 7,16 (m, 1H),
7,20— 7,00 (m,2H), 4,98 — 4,88 (m, 1H),
4,72 (d, J = 7,86 Hz, 1H), 4,12 (d, J =
11,72 Hz, 3H), 2,99 — 2,86 (m, 2H), 2,10
(d, J = 12,44 Hz, 2H), 1,94 — 1,80 (m,
2H), 1,48 (d, J = 6,86 Hz, 3H).

63

Hiéu suat: 26,78%; HPLC: 98,26%;
LCMS: m/z =4052 [M+H]J*,1JH NMR
(400 MHz, CDCly): & 7,84 — 7,73 (m,
2H), 7,71 — 7,64 (m, 1H), 6,55 (dd, J =
10,47, 16,81 Hz, 1H), 6,34 (dd, J = 1,80,
16,84 Hz, 1H), 5,75 (dd, J = 1,76, 10,55
Hz, 1H), 4,99 (p, J = 7,13 Hz, 1H), 4,65
(d, J = 7,86 Hz, 1H), 3,57 (dd, J = 48,36,
85.73 Hz, 8H), 1,52 (d, J = 20,12 Hz,
3H).

64

(0]
M
e N )
N\H/\
NC (0]
it
A
N\H/\
F 0]

Hiéu suit: 50,74%; HPLC: 98,69%;
LCMS: m/z =330,2 [M+H]"; 'H NMR
(300 MHz, CDCl3): & 7,44 — 7,35 (m,
2H), 7,04 — 6,94 (m, 2H), 6,56 (dd, J =
10,43, 16,76 Hz, 1H), 6,33 (dd, J = 1,94,
16,79 Hz, 1H), 5,75 (dd, J = 1,93, 10,42
Hz, 1H), 4,95 (p, J = 6,94 Hz, 1H), 4,68
d, J = 7,80 Hz, 1H), 3,73 — 3,40 (m,
8H), 1,49 (d, J= 20,12 Hz, 3H).
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Vi du-65: (E)-4-(4-amino-4-oxobut-2-enoyl)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)

piperazin-1-carboxamit (£).

cl o}
Buéc-1: Didu ché (E)-4-(4-((4-(3,4-diclophenyl)but-3-yn-2-yl)carbamoyl) piperazin-1-
yl)-4-oxobut-2-enoic acid (+).

Dung dich da khudy cia vi du 57 (0,200g, 0,440 mmol) trong hdn hop
THF:MeOH:H,0(1:1:8), LIOH.H,O (0,093 £,2,220 mmol) duoc bd sung va dugc khudy
trong 12h tai RT. Hon hop phan tmg dugc c6 ddc dudi ap suit giam, dugc pha lodng béng
nude (25 mL) va duoc rira bang dietyl ete (2 X 50 mL). L6p nude dugce tach va PH duge didu
chinh sang tinh axit mgt chut bang HCI lodng va dugc trich ly v6i EtOAc (50 mL). Lép hitu
co dugc séy trén NaySO4 khan; duoc ¢6 dic dudi ap sudt giam dé thu dugc chit rin mau tréng
(0,08 g, 42,6%). LCMS: m/z 456,2 [M+H+38]".

Buéc-2: Didu ché (E)-4-(4-amino-4-oxobut-2-enoyl)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)
piperazin-1-carboxamit (&).

Hop chat néu trong tiéu dé duoc tdng hop nhu duge md ta trong quy trinh ctia vi du-
42 tir cht trung gian cta budc-1 va amoni clorua st dung EDC.HCI va HOB trong sur ¢6
mit cua EtsN trong DMF. Hiéu suit: 18,7%; HPLC: 98.4%; LCMS: m/z = 423,0 [M]%; 'H
NMR (400 MHz, DMSOds) 8 7,66 (d, J = 1,96 Hz, 1H), 7,62 (d, J = 8,38 Hz, 1H), 741 -
7,35 (m, 1H), 7,25 (d, J = 15,06 Hz, 1H), 6,78 (d, J = 15,09 Hz, 1H), 4,77 (p, J = 7,17 Hz,
1H), 3,61 — 3,44 (m, 4H), 3,33 — 3,17 (m, 4H), 3,18 (s, 1H), 1,24 (d, J= 17,61 Hz, 3H),

Vi du-66: (E)-N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl)-4-(4,4,4-triflobut-2-enoyl)

piperazin-1-carboxamit.

“ 7 H/lj\l\ll\/)“\ﬂ/\/CFa

Cl (6]

Dung dich di khudy cua chét trung gian 170 (0,100g, 0,267mmol) trong DMF
(25mL) duoc bd sung DIPEA (0,103g, 0,80 mmol), (E)-4,4,4-triflobut-2-enoic acid (0,056,
0,400 mmol) va HATU (0,152g, 0,400 mmol) tai RT va duoc gift trong 2h tai RT. Sau khi két
thic phan Umg, san pham duoge rét vao trong nude da va duoc trich ly véi EtOAc. Lép EtOAc
duge sy va duge c6 dic va dugc tinh ché bing cot silica gel combiflash®

(DCM/MeOH=96/4) dé thu dugc hop chit (0,040g, 32,7%). LCMS: m/z = 459,8 [M]';
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HPLC: 99,3%; 'H NMR (400 MHz, CDClL): § 7,47 (d, J = 1,89 Hz, 1H), 7,37 = 7,30 (m,
1H), 7,23 — 7,17 (m, 1H), 6,95 (dq, J = 2,11, 15,38 Hz, 1H), 6,82 — 6,70 (m, 1H), 5,13 (s,
1H), 3,80 — 3,28 (m, 8H), 1,47 — 1,04 (m, 4H).

Vi du-67: N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl)-4-(2-floacryloyl) piperazin-1-

carboxamit.

J
cl //ﬁNﬁF

Cl O

Huyén phu d khudy cta N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl) piperazin-1-
carboxamit hydroclorua (chét trung gian 170) (0,2 g, 0,534 mmol) va 2-floacrylic acid (0,096
g, 1,067 mmol) trong DMF (4,0 mL) dugc bd sung HATU (0,304 g, 0,800 mmol), DIPEA
(0,28 mL, 1,601 mmol) & 0°C va hdn hop dugc khudy trong 16 h tai RT. Sau khi két thuc
phan tng, san phdm dugc 16t vao trong nude da va duge trich ly voi EtOAc. Céc lop EtOAc
két hop dugc rira bing nudc mubi va nudc; duge sdy trén Na;SO4 va duge bay hoi dudi ap
sudt giam (0,220 grthc‘)). Hiéu suét: 0,050 g (22,72%). HPLC: 98,93%; LCMS: m/z = 410,0
[M+H]*'; "TH NMR (400 MHz, CDCl3): 8 7,47 (d, J= 1,92 Hz, 1H), 7,33 (d, J=8,40 Hz, 1H),
7,20 (dd, J = 1,93, 8,28 Hz, 1H), 5,38-5,12 (m, 2H),, 3,65 -3,42 (m, 8H), 1,39 — 1,30 (m, 2H),
1,24 1,11 (m, 2H).
Vi du-68: 4-(1-acryloylazetidin-3-cacbonyl)-N-(l-((3,4-diclophenyl)ethynyl)xyclopropyl)

piperazin-1-carboxamit.

cl P ”/U\U\‘\”LN

Cl O

Buéc-1: Didu ché tert-butyl-3-(4-((1-((3,4-
diclophenyl)ethynyl)xyclopropyl)carbamoyl)piperazin-l-cacbonyl)azetidin-l-
carboxylat.

Chéit trung gian 170 duoc phan Umg Véi 1-(tert-butoxycacbonyl)azetidin-3-axit
carboxylic, trietylamin, HOBT, EDCI & 0°C nhu dugc md ta trong quy trinh tong hop ctia vi
du-25 d& thu duoc hop chit néu trong tiéu @& (0,455g, tho); LCMS: m/z = 421,2 [M+H-
1007".
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Buge-2: Didu ché 4-(azetidin-3-cacbonyl)-N-(1-((3,4-diclophenyl)ethynyl)xyclopropyl)
piperazin-1-carboxamit hydroclorua.

Dung dich da khudy cua tert-butyl 3-(4-((1-((3.4-diclophenyl)ethynyl)xyclopropyl)-
carbamoyl)piperazin-1-cacbonyl)azetidin-1-carboxylat (0,45g, 0,86mmol) trong dioxan (5
mL) dugce bd sung dioxan.HCI (10mL) ting giot tai RT. Hon hop phan tng duge khudy tai
RT trong 2h. Dung mdi dugc bay hoi dudi ap suét giam dé thu dugc san pham (0,390g, thd);
LCMS: m/z =421 [M-36]".

Buwée-3: Didu ché 4-(1-acryloylazetidin-3-cacbonyl)-N-(1-((3,4-
diclophenyl)ethynyl)xyclopropyl) piperazin-1-carboxamit.

Dung dich da khudy cua 4-(azetidin-3-cacbonyl)-N-(1-((3,4-diclophenyl)ethynyl)-
xyclopropyl) piperazin-1-carboxamit hydroclorua (budce-2) (0,25g, 0,54mm01) trong DCM
(10mL) duoc bd sung dung dich NaHCO3 (10mL) va acryloyl clorua (45pL, 0,54mmol) tai
nhiét dd phong va dugce khudy trong 1h. Lép DCM dugce tach va duge ria bang dung dich
nuée mudi, duge siy trén Na;SOs khan va duoc ¢d dic. Phan cin thu duge duoc tinh ché boi
HPLC chuén bi d& thu duoc hop chit néu trong tiéu d& (0,080 g, 30,8%); LCMS: m/z =
475,3 [M]+ , HPLC: 99%, 'H NMR (400 MHz, CDCL3): § 7,47 (d, J= 1,87 Hz, 1H), 7,33 (d,
J =830 Hz, 1H), 7,20 (dd, J = 1,90, 8,30 Hz, 1H), 6,34 (dd, J = 1,82, 16,98 Hz, 1H), 6,18
(dd, J = 10,25, 16,99 Hz, 1H), 5,69 (dd, J = 1,84, 10,29 Hz, 1H), 5,16 (s, 1H), 4,31 (q, J =

9,20, 9,84 Hz, 2H), 4,14 (dd, J = 6,31, 9,88 Hz, 1H), 3,48 (q, J = 6,95 Hz, 4H), 3,33 (p, J =
| 5,28 Hz, 4H), 1,42 - 1,31 (m, 2H), 1,31 — 1,12 (m, 4H).
Vi du-69: 4-Acryloyl-N-(4-(3,4-diclophenyl)but-3-yn-2-yl) piperazin-1-carbothioamide
).

JU
o Z NN

Cl (@]

Dung dich da khudy ctia thiophosgen (0,290 g, 2,52 mmol) trong THF, dugc bd sung
hdn hop cua chit trung gian-11 (mudi HCI) (0,500 g, 2,016mmol) va trietylamin (0,610 g,
6,04mmol) trong THF mot cach tir tir & 0°C. Sau khi duge khudy tai RT trong 15 phut, hon
hop cua chét trung gian 12 (0,765 g, 4,34 mmol) va trietylamin (0,610 g, 6,04 mmol) trong
THF dugc bd sung va hdn hop phan tmg dugc khudy 1h tai RT. Sau khi két thic phan tmg,
hdn hop phan ung dugc pha lodng bang 16p etylaxetat duge sdy va duge ¢ ddc. San phim
tho duoc tinh ché boi TLC didu ché str dung 70% etylaxetat trong hexan dé thu duoc hop
chat néu trong tiéu d& dudi dang chit rin dinh (Hiéu suit: 0,1 g, 12,5%); HPLC: 91,1%;
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LCMS: m/z = 396,2[M]+; 'H NMR (400 MHz, CDCls) § 7,42 — 7,37 (m, 2H), 7,14 (dd, J =
2.14, 8.41 Hz, 1H), 6,57 (dd, J = 10,50, 16,77 Hz, 1H), 6,42 — 6,27 (m, 2H), 5,75 (dd, J =
1,83, 10,58 Hz, 1H), 5,08 (tt, J = 3,72, 7,60 Hz, 1H), 3,96 — 3,50 (m, 8H), 1,45 (d, J = 6,75

Hz, 3H).

Céc vi du sau duogc diéu che vé co ban bang quy trinh duge md ta trong diéu cheé vi

du-1 véi nhiéu bién thé thich hop vé& c4c chat phan tmg, céc thudc thtr va céc diéu kién phan

ung.

Vi du

Cau trac

Hiéu suit & Dir li¢u phén tich

70

N\
p,

Hiéu suit: 57%; HPLC: 99,03%;
LCMS: m/z =379,2 [M+H]+; 'HNMR
(400 MHz, DMSOde): § 8,40 (d, J =
7,80 Hz, 1H), 7,70 — 7,54 (m,2H), 7,35
(d, J = 8,227 Hz, 1H), 6,76 (dd, J =
10,45, 16,70 Hz, 1H), 6,12 — 5,97 (m,
1H), 5,68 — 5,56 (m, 1H), 4,79 (p, J =
724 Hz, 1H), 4,35 (d, J = 12,83 Hz,
1H), 4,02 (d, J = 13,40 Hz, 1H), 3,01
t J = 12,89 Hz, 1H), 2,61 (d, J =
14,82 Hz, 1H), 2,37 (td, J = 4,82, 9,91,
11,52 Hz, 1H), 1,69 (d, J = 12,62 Hz,
2H), 1,39 9(bs,1H),1,32 (d, J = 7,00
Hz, 3H).

71

Cl ] (0]
(0]
O
Cl & H N,/<:’/‘
Cl

Chét ddng phan-1

Hiéu suat: 15%; HPLC: 92,13%;
LCMS: m/z =364,9 [M]*; 'H NMR
(400 MHz, DMSOde): § 8,65 — 8,53
(m, 1H), 7,66 (d, J = 1,95 Hz, 1H),
7,61 (d, J = 8,35 Hz, 1H), 7,36 (dd, J
= 1,97, 8,34 Hz, 1H), 6,53 (ddd, J =
2,17, 10,29, 16,78 Hz, 1H), 6,08 (ddd,
J = 1,28, 2,36, 16,68 Hz, 1H), 5,62
(ddd, J = 1,38, 2,49, 10,33 Hz, 1H),
4,81 (p, J= 7,13 Hz, 1H), 3,77 - 3,37
(m, 3H), 2,94 (dp, J = 7,52, 39,79 Hz,
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Vidu

Cau trac

Hiéu suit & Dir liéu phin tich

2H), 2,13 — 1,80 (m, 2H), 1,35 (d, J =

6,94 Hz, 3H).

72

0
cl Z | N’<ﬁ

cl Chét ddng phan-2

Hiéu suit: 28%; HPLC: 98,58%;
LCMS: m/z =365,0 [M+H]"; 'THNMR
(400 MHz, DMSOde): § 8,65 — 8,53
(m, 1H), 7,66 (d, J = 1,95 Hz, 1H),
7,61 (d, J = 8,35 Hz, 1H), 7,36 (dd, J
= 1,97, 8,34 Hz, 1H), 6,53 (ddd, J =
2,17, 10,29, 16,78 Hz, 1H), 6,08 (ddd,
J = 1,28, 2,36, 16,68 Hz, 1H), 5,62
(ddd, J = 1,38, 2,49, 10,33 Hz, 1H),
4,81 (p, J= 7,13 Hz, 1H), 3,77 — 3,37
(m, 3H), 2,94 (dp, J = 7,52, 39,79 Hz,
2H), 2,13 — 1,80 (m, 2H), 1,35 (d, J =
6,94 Hz, 3H).

73

A,
= N - O
N/lv

Cl

Hiéu sudt: 33%; HPLC: 94,8%;
LCMS: m/z =393,2 [M+H]"; 'HNMR
(400 MHz, DMSOde) & 8,31 (d, J =
7,94 Hz, 1H), 7,96 (d, J = 7,87 Hz,
1H), 7,80 — 7,54 (m, 2H), 7,38 (dd, J =
1,98, 8,28 Hz, 1H), 6,17 (dd, J = 9,95,
17,10 Hz, 1H), 6,05 (dd, J = 2,46,
17,07 Hz, 1H), 5,55 (dd, J = 2,49, 9,90
Hz, 1H), 4,83 (q, J = 7,09 Hz, 1H),
3,64 — 3,43 (m, 1H), 2,20 — 1,99 (m,
1H), 1,80 (dd, J = 12,05, 38,80 Hz,
4H), 1,38 (dd, J = 10,05, 24,97 Hz,
5H), 1,17 (p, J= 11,09, 12,51 Hz, 2H).

112




43004 113/134

Vidu Céu tric Hiéu suit & Dir li¢u phén tich
Hiéu suit: 29%; HPLC: 95,48%;
LCMS: m/z =381,2 [M+2]+;'H NMR
(400 MHz, CDCls) 6 7,49 (d, J = 1,92
OM Hz, 2H), 7,35 (d, J = 827 Hz, 1H),
PuN 721 (dd, J = 1,94, 8,33 Hz, 1H), 6,32
74 Z H% (dd, J= 1,32, 16,86 Hz, 1H), 6,11 (dd,
J = 10,25, 16,87 Hz, 1H), 5,74 —
5,69(m, 2H), 5,05 — 4,84 (m, 1H), 2,38
~ 231 (m, 2H), 2,04 (td, J = 6,27,
13,71 Hz, 2H), 1,87 — 1,70 (m, 4H),

1,46 (d, J= 6,90 Hz, 3H).

Cl
Cl

Vi du-75: (1r,4r)-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)-4-(vinylsulfonamido) xyclohexan-

1-carboxamit (%)

Cl
Cl

Hop chét néu trong tiéu dé thu dugc theo quy trinh dugc mo ta trong diéu ché vi du-1.
Hiéu suit: 20%, LCMS: m/z = 431,1 [M+H]"; HPLC: 95,5%, '"H NMR (400 MHz, DMSO-
de) 6 8,29 (d, J= 17,92 Hz, 1H), 7,70 —-7,55 (m, 2H), 7,37 (dd, J= 1,95, 8,39 Hz, 1H), 7,26 (d,
J=17,36 Hz, 1H), 6,73 (dd, J = 9,96, 16,49 Hz, 1H), 6,08 — 5,84 (m, 2H), 4,80 (t, J="7,32 Hz,
1H), 2,90 (dt, J = 4,00, 7,48 Hz, 1H), 2,00 (m, 1H) 1,88 — 1,93 (m, 4H), 1,44 — 1,28 (m, 4H),
1,28 — 1,03 (m, 3H).
Vi du-76: 4-acrylamido-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)benzamit ().

o
g7 N (¢}
Cl Z
D/“k@,uv
Ci H

Buéc-1: Didu ché 4-acrylamido-N-(but-3-yn-2-yl)benzamit(x).
But-3-yn-2-yl metansulfonat (+) (1,0 g, 6,75 mmol) duoc khudy trong dung dich NH3
(10 mL) tai RT trong 16h. Hon hop phéan ung duge trich ly véi DCM (25 mL). Lép DCM
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duge sdy trén NaxSOs va duoc loc. B6 sung vao DCM thu dugc & trén dung dich axit 4-
acrylamidobenzoic (duge diéu ché theo quy trinh dugc mé ta trong US2008/300268 Al)
(0,990 gm, 5,19 mmol, 1,0 eq), DIPEA (3,58 mL, 20,22 mmol) va HATU (3,86 gm, 10,12
mmol, 1,5eq) duoc bd sung tai RT va hdn hop phan tmg tao thanh duoc khudy tai RT trong
16 h. Hon hop phén ung duge rira bang nudc (20 mL) sau d6 12 nude mudi (20 mL). Lép
DCM duogc séy va duge ¢d dic dé thu duoc hop chét thd. Phin ciin thu dugce duge tinh ché
béi Combiflash® trén silica gel (cac hexan/etyl axetat = 60/40) dé thu duoc hop chit néu
trong tidu d& (0,650 gm, 40%) LCMS: m/z = 243 .4 [M+H]+.
Buéc-2: Didu ché 4-acrylamido-N-(4-(3,4-diclophenyl)but-3-yn-2-yl)benzamit ().

4-acrylamido-N-(but-3-yn-2-yl)benzamit(z) (0,65 g, 2,68 mmol) dugc xur ly bing 1,2-
diclo-4-iodobenzen (0,487 g, 1,79 mmol) nhu dugc md ta trong quy trinh dé didu ché chat
trung gian 8 dé thu dugc hop chit néu trong tiéu dé (Hiéu suat: 0,12 g, 11,5%) LCMS: m/z
=387,0 [M+H]J+. HPLC: 95,13%; 'H NMR (400 MHz, DMSOde): & 10,39 (s, 1H), 8,87 (d, J
=7.89 Hz, 1H), 7,93 — 7,85 (m, 2H), 7,77 — 7,69 (m, 3H), 7,64 (d, J = 8,38 Hz, 1H), 7,42 (dd,
J=1,99, 8,32 Hz, 1H), 6,45 (dd, J = 10,04, 16,96 Hz, 1H), 6,29 (dd, J= 2,04, 16,90 Hz, 1H),
5,80 (dd, J = 2,06, 10,05 Hz, 1H), 5,11 (p, J= 7,04 Hz, 1H), 1,50 (d, J = 6,97 Hz, 3H).
Vi du-77: 4-(3-b»rom0-4,5-dihydroisoxazole-S-cacb0nyl)-N-(4-(3,4-diclophenyl)but-3-yn-
2-yl)piperazin-1-carboxamit(+)

o

) S

N7 N
cl éHK/NNBr

cl 0
Buéce-1: tert-butyl 4-(3-bromo-4, 5-dihydroisoxazole-5-cacbonyl) piperazin-1-carboxylat
Huyén phu da khudy cua tert-butyl 4-acryloylpiperazin-1-carboxylat (0,200 g, 0,832
mmol) trong N,N-dimetylformamide (7,0 mL) dugc bd sung hydroxycarbonimidic dibromua
(0,253 g, 1,248 mmol) va dung dich nuéc KHCO;3 (0,250 g, 2,496 mmol, 2 mL) & 0°C. Hon
hop phan tng, sau khi dugc khudy tai nhiét d6 phong trong 14 h, dugc pha lodng béng nudc
va duoc trich ly véi etyl axetat. Lép hitu co két hop duoc rira béng nudc mubi, duge sy trén
natri sulphat vi duge bay hoi duéi &p sudt giam. San phdm thé thu duoc duge tinh ché boi
Combiflash® trén silica gel (cac hexan/etyl axetat= 99,9/0,1) dé thu dugc hop chét néu trong
tiéu dé (0,160 g, 53,15%) as liquid. LCMS: m/z = 448,35 [M+H]+.
Buéc-2: (3-bromo-4, 5-dihydroisoxazol-5-yl)(piperazin-1-yl)methanone triflometyl

cacbonat (£)
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Huyén phu da khudy cua tert-butyl 4-(3-bromo-4, 5-dihydroisoxazole-5-cacbonyl)
piperazin-1-carboxylat (0,20 g, 0,552 mmol) trong diclometan (5,0 mL) duogc bd sung TFA
(0,20 mL, 2,612 mmol) tai RT va duge khudy trong 14 h. Hon hop phéan tng dugc bay hoi
duéi ap sudt giam va phan cin thu duge duge nghién nho bang dietyl ete dé thu dugc hop
chét néu trong tidu @ (0,199 g thd). LCMS: m/z = 262,11 [M]+.

Buwée-3: 4-(3-bromo-4,5-dihydr0isoxazole-5-cacbonyl)-N-(4-(3,4-diclophenyl)but-3-yn-2-
yl)piperazin-1-carboxamit(+)

Hop chét néu trong tiéu d2 néu trén day duogc didu ché theo phuong phap dugec md ta
trong vi du-54. Hiéu suit: 53,15%; HPLC: 99,7%; LCMS: m/z = 448,35 [M+H]". 'H NMR
(400 MHz, CDCl3) § 7,52 — 7,46 (m, 1H), 7,34 (d, J = 8,31 Hz, 1H), 7,23 - 7,18 (m, 1H),
5,28 (dd, J = 7,62, 11,27 Hz, 1H), 5,00 — 4,84 (m, 1H), 4,61 (d, J = 7,87 Hz, 1H), 3,89 —
3,76-(m,2H), 3,66 — 3,38 (m, 6H), 3,25 (dd, J = 11,29, 17,52 Hz, 2H), 1,46 (d, J = 6,87 Hz,
3H).

Vi du 78: Xac dinh hoat tinh chéng ting sinh trong cic té bao NCI-H1792 béi thir
nghiém XTT:

Céc t& bao NCI-H1792 (taiCC CRL-5895) duoc dua lén dia & 2000 té bao/giéng trong
cac dia ddy trong phing 96 giéng (Corning, Cat.No 3596) sir dung méi truong RPMI hoan
toan. Sau 24h, cac hop chét theo sang ché duogc bd sung vao céac té bao tir cac vit lidu géc co
ndng d6 20 mM dugc tao ra trong DMSO (Sigma Cat no. D2650). M&i ndng d6 cta hop chét
duoc kiém tra ba lan véi ndng d6 DMSO khong vuot qua ty 1& phén tram cubi cing bang 0,3
trong céc té bao. Sau 72h u trong ti Am CO,, XTT (Invitrogen, Cat.no X6493) duoc bd sung
vao cac giéng. XTT dugc hoa tan trong mdi truong khong co huyét thanh & mic 1mg/ml va
viéc doc chi s6 d hip thu duoc thyc hién trong may do quang phd & bude séng 465 nm. Dix
liéu dugc phan tich stir dung phin mém graph pad prism. Déi ching duong (100% con song)
— Céc & bao trong mdi trudng hoan thién véi 0,3% DMSO; Déi chimg dm/mAu trang (0%
con séng) = Mdi truong chi chira 0,3% DMSO.

Céc hop chét theo sang ché dugc sang loc trong thir nghiém néu trén va céc két qua
dugc thé hién duédi day. Céc gia tri ICso cha cac hop chit duoc néu dudi day trong d6 “A”
ding dé chi gia tri ICso nhé hon 10 uM, “B” ding dé chi gia tri ICso ndm trong khoang tir
10,01 pM dén 25 pM va “C” dung d chi gié tri ICso 16n hon 25 pM.

Cic gid tri ICs0 va % thay dbi cho cac hop chit theo sang ché dwgc lwa chon
Vi du Dong té bao H1792 % thay doi
ICso (uM)
(tai 30 pM)
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Dong té bao H1792
Vi du % thay doi
ICs0 (nM) (t2i 30 M)

1 A 40
la A 45
1b B 37

2 A 22
2a C 56
2b B 57

3 A 3

4 B 15

5 A 57

6 B 19

7 B 33

8 A 35

9 C 47
10 C 89
11 C 91
12 C 83
13 C ND
14 C ND
15 C 90

Dong té bao H1792
Vi du 1Cs (M) % thay doi
(tai 30 pM)

16 B 3

19 A ND
33 ND 54
47 A 26
49 B 35
50 A 17
54 A 22
55 C 100
56 B 39
57 A 17
58 C ND
65 C 73
69 B 18
70 A 33
71 B 26
72 B 27
73 C 64
75 A 10
76 A 26

ND = Khong dugc xac dinh

Vi du 79: X4c dinh hoat tinh chéng ting sinh trong cdc t& bao NCI-H2122 béi thir

nghiém XTT

Cac t& bao NCI-H2122 (tai CC CRL-5985) duoc dua lén dia & 1000 té bao/giéng trong

céc dia day trong phang 96 giéng (Corning, Cat. No 3596) sit dung méi truong RPMI-1640

hoan thién. Sau 24h, cic hgp chét theo sang ché duogc bd sung vio céc té bao tir cac vat lidu

gidng 10 mM duoc tao ra trong DMSO (Sigma Cat no. D2650). M&i ndng dd ciia hop chét

duoc kiém tra ba 1an véi ndng d6 DMSO khéng vuot qué ty 18 phan trim cubi cing bang 0,3

trong cac t& bao. Moi trudng RPMI-1640 hoan thién dugc thay dbi vao ngay thtr 3 (72h) va

ngay thr 6 (144h) cung véi cac hop chét theo sang ché. Sau 8 ngay (192h) 1, th nghiém
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duoc dung lai sit dung 50 pl thude thir XTT (Invitrogen, Cat. no X6493). Thude thr XTT

duoc tao ra bang cach hoa tan 1mg/ml XTT trong méi trudng khong co huyét thanh véi bd

sung 25 uM Phenazine Methosulfate (sigma Cat. no P9625). Viéc doc chi sé do hap thu duge

thuc hién trong may do quang phd & bude séng 465 nm. Dit liéu duoc phan tich sir dung phén

mém graph pad prism. Péi ching duong (100% con sdng) = Cac té bao trong mdi trudng

hoan thién véi 0,3% DMSO; Déi chimg am/mAu tring (0% con séng) = Méi truong chi chia

0,3% DMSO.

Céc hop chét theo sang ché duoc sang loc trong thir nghiém néu trén va cac két qua duoc

thé hién dudi day. Cac gia tri ICso cta cac hop chét dugc néu dudi ddy trong d6 “A” dung dé

chi gi4 tri ICs0 nhd hon 10 uM, “B” ding d& chi gia tri ICso nam trong khoang tir 10,01 pM
dén 25 uM va “C” ding dé chi gia tri IC50 16n hon 25 pM.

Cac gia tri ICso va % thay dbi d6i véi cac hop chit theo sang ché dwge Iira chon

Dong té bao H2122
Vi du % thay déi
ICso (nM)
(tai 30 pM)

la ND 26
17 B 19
18 A 1

21 B 31

22 C 49
23 A 21

24 A ND
25 B 16
26 B ND
27 A ND
28 B ND
29 A ND
30 B 19
31 B 19
32 B 15
33 C ND
40 B ND

Dong té bao H2122
Vi du ICso (uM) % thay déi
(tai 30 pM)
41 B ND
42 A 0
42a A ND
42b A ND
43 C 78
44 C 99
48a C ND
48b B ND
50 ND 1
51 ND 0
52 B 78
53 B 99
58 ND 72
59 A 0
60 C 90
61 C 59
62 B 33
63 A 18
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Dong té bao H2122 Dong té bao H2122
Vidu % thay doi Vi du % thay d6i
ICs0 (nM) ICso (nM)
(tai 30 pM) (tai 30 pM)
64 C 56 74 C 60
66 A ND 77 B ND
68 C ND

ND = Khéng duoc xac dinh

Vi du 80: Xac dinh hoat tinh chéng ting sinh trong cic tén bao OCI-Ly10

Céc t& bao OCI-Ly10 (UHN Canada) dugc dua 1én dfa & 7500 té bao/giéng trong tam
day phing 96 giéng (Corning, Cat.No CLS3904) sir dung mdi trudng Iscove's Modified
Dulbecco's hoan thién (IMDM). Sau 6h, cac hop chit theo sang ché dugc bd sung vao cac té
bao tir cac vat liéu gidng c6 nong d6 10 mM duge tao ra trong DMSO (Sigma, Cat.No
D2650). M3i ndng d6 ctia hop chat duoc kiém tra ba 1an véi ndéng d6 DMSO khéng vugt qué
ty 18 phan tram cudi cung bing 0,1 trong céc té bao. Sau 72h u trong td 4m CO», CTG
(Promega, Cat.No G7572) dugc bd sung vao cac giéng va viéc doc su phat quang dugc thue
hién trong bd doc dia. Phin trim ¢ ché ting sinh dilqc tinh todn st dung ph::in mém
Microsoft Excel. Déi ching duong (100% con sdng) = Céc té bao trong mdi trudng hoan
thién vai 0,1% DMSO; Ddi chimg 4m/mau trang (0% con séng) = Moi trudmg chi chita 0,1%
DMSO.

Phin trim trc ché d6i véi cic hgp chit theo sing ché dwgc lra chon

% trc ché % trc ché
Vidu
(tai 1 pM) | (tai 10 pM)
3 12 92
5 43 77
23 48 67
24 35 68
25 3 72
29 42 90
35 24 67
36 39 65
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% trc ché % tec ché
Vi du
(tai 1 pM) (tai 10 pM)
41 0 36
42 81 62
45 0 44
50 32 48
51 3 52
52 3 82
54 37 56
59 25 100
63 49 79
66 75 73
71 9 62
72 4 55

119/134

Pon nay yéu cau huéng quyén uu tién trén co s& don An Do s 201841001978, nop

nay 17/01/2018; toan by ndi dung ctia n6 duge két hop vao day bang cach vién dan.
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YEU CAU BAO HQ

1. Hop chét c6 cong thue (1)

R
(R} (]
hoiic mudi ¢6 tic dung duoc dung hodc chét ddng phan lap thé cua né; trong do:

A 14 aryl hoic heteroaryl;

X 1a N-Ry hozc khong c6 mat;

Y 14 O, S hodc NCN;

B la aryl, xycloalkyl hodc heteroxycloalkyl; trong do aryl, xycloalkyl hodc
heteroxycloalkyl duogc thé tuy v bang mot hodc nhiéu nhém duge chon tir alkyl, halo va oxo;

R; 14 alkyl khong dugc thé; Ry 1a hydro hoidc alkyl khong duoc thé; hodc Ry va Ry
cling voi cac nguyén tir cacbon ma chung duoc gin vao tao thanh vong xycloalkyl c¢6 tir 3
dén 5 canh;

R; la —-C(O)Rs -S(O2Ra, -NHS(O)2Ra, -NRyC(O)Ra, =NOR,, heteroaryl,
heteroxycloalkyl hogc (heteroxycloalkyl)alkyl-; trong do heteroaryl va heteroxycloalkyl duoc
thé tuy y béng mot hoac nhiéu nhém dugc chon tir alkyl, halo, oxo va -C(O)Rx;

R4 1a alkyl, halo, haloalkyl, xyano, alkoxy, aryloxy, hydroxyalkyl, axetylen, axyl,
hydroxy, xycloalkyl hodc -N(Rx)2; trong d6 alkoxy khong duge thé hoic duge thé bing
phenyl khéng duoc thé, va xycloalkyl dugc thé tay y bang alkyl;

R, 12 alkyl, alkenyl, haloalkyl, xycloalkyl hodc heteroxycloalkyl; trong do alkyl,
alkenyl, haloalkyl, xycloalkyl va heteroxycloalkyl dugc thé tiy ¥ bang mot hodc nhiéu nhém
duoc chon tir alkyl, halo, aryl, xycloalkyl, haloalkyl, amino, amido, alkylamino, aminoalkyl,
hydroxyl, xyano, alkoxy, alkoxyaryl, aryloxy, hydroxyalkyl, axit carboxylic, este, thioeste,
0x0(=0) va—C(O)Rx;

Ry 12 hydro, alkyl, alkenyl, axyl hodc -C(O)-xycloalkyl;
Ry 1a hydro hodc alkyl;

Ry 14 hydro, alkyl hodc alkenyl;
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‘m’ 12 0, 1, 2 hodc 3.
2. Hop chét theo diém 1, trong d6 B 1a heteroxycloalkyl.

3. Hop chit theo diém 1, trong d6 B 1a

0, T, D, O e, Ty
oty L

4. Hop chét theo diém 1, trong d6 Ry 1a alkyl khong dugc thé; va R, 14 hydro.

5. Hop chét theo diém 1, trong d6 Ry va Ry cung v6i cac nguyén tir cacbon ma ching duoc

gén vao tao thanh vong xyclopropyl hodc xyclopentyl.
6. Hop chét theo diém 1, trong d6 A 12 aryl.
7. Hop chiét theo diém 1, duoc thé hién bai hop chét ¢ cong thirc (IA):
Ri R o
PR )
Z H X ’

(Re- (1A)

hodc mubi cé tic dung duoc dung hodc chét ddng phén lap thé ctia no; trong d6 A, Ry,

Ra, R, Rs, B, X va ‘m’ 14 nhu duoc xéc dinh trong diém 1.

8. Hop chét theo diém 7, trong d6 B 1a xycloalkyl c6 5 hodc 6 canh.

9. Hop chét theo diém 7, trong d6 B 1a heteroxycloalkyl c6 5 hodc 6 canh.
10. Hop chét theo diém 7, trong d6 A 13 aryl.

11. Hop chét theo diém 7, trong d6 Rz 1a -NHS(O)2R4, hodc -NRyC(O)Ra.

12. Hop chét theo diém 1, duge thé hién bai hop chit c6 cong thire (IB):
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hodc mudi ¢6 tic dung duoc dung hogc chét dong phén lap thé cua né; trong d6 A, Ry,

Rz, R3, R4, B, va ‘m’ 1a nhu dugce x4c dinh trong diém 1.

13. Hop chét theo diém 12, trong d6 B 1a heteroxycloalkyl duoc thé tiy ¥ bing mot hoic

nhiéu nhém dugce chon tir alkyl, halo hodc oxo.
14. Hop chét theo diém 12, trong d6 B 14 heteroxycloalkyl c6 5 hozc 6 canh.
15. Hop chét theo diém 1, dugc thé hién boi hop chat c¢6 cong thie (IC):
Ri R ¢
P
(Rq % © K/N

m

\R3

hodc mudi ¢6 tac dung duge dung hodc chét ddng phén lap thé ctia no; trong d6 A, Ry,
Rz, R3, R4 va ‘m’ 1a nhu dugc xdc dinh trong diém 1.

16. Hop chét theo diém 15, trong d6 R 1a alkyl khong dugc thé; va Ra1a hydro hoic alkyl
khong dugc thé,

17. Hop chét theo diém 15, trong d6 Ry va R; ciing v6i cac nguyén tir cacbon ma chung dugc

gin vao tao thanh xyclopropyl hodc xyclopentyl.

18. Hop chét theo diém 15, trong d6 R3 1a heteroxycloalkyl duoc thé tiy y bang -C(O)Rx.

19. Hop chét theo diém 15, trong d6 R4 1a alkyl, halo, haloalkyl hodc xycloalkyl, trong d6
xycloalkyl dugc thé tuy ¥ bang alkyl.

20. Hop chét theo diém 1, duoc thé hién boi hop chét ¢ cong thie (ID):

122



43004 123/134

R4

Rz o
A
(Ra Z H(,D) O R,

T

(o]

m

hodc mudi ¢6 tac dung duoc dung hogc chat ddng phan lap thé ctia no; trong d6 A, Ry,

Rz, R4, Ra va m 1a nhu duge xac dinh trong diém 1.

21. Hop chét theo diém 20, trong d6 Ra 1a alkenyl, xycloalkyl hodc heteroxycloalkyl; trong d6
alkenyl, xycloalkyl va heteroxycloalkyl dugc thé tuy ¥ bing mot hodc nhiéu nhém duge chon
tr halo, aryl, haloalkyl hodc axit carboxylic.

22. Hop chét theo diém 21, trong d6 R, 12 alkenyl duoc thé bang alkyl hozc haloalkyl.

23. Hop chét theo diém 1, dugc thé hién boi hop chit c6 cong thire (IE):

(o]
T

hodc mubi ¢6 tac dung duge dung hoic chéit dong phan lap thé cta no; trong d6 A, Ra,
Ra va ‘m’ 14 nhu duoc x4c dinh trong diém 1.

24. Hop chét theo diém 1, dugc thé hién bai hop chit c6 cong thic (IF):

o
@3e
n (IF) N\[(])/Ra

hoiic mudi ¢6 tac dung duoc dung hogc chét ddng phan lap thé ciia n6; trong d6 R4, Ra

va m 1a gidng nhu duge xac dinh trong diém 1.

25. Hop chat theo diém 1, c6 cong thirc:
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Cl (0]
hoac mudi ¢6 tac dung duoc dung ctia né.

26. Hop chét theo diém 1, c6 cong thirc:

Cl @)
hodc muodi ¢6 tac dung dugc dung cta no.

27. Hop chat theo diém 1, c6 cong thic:

Cl (@]
hozic mudi ¢6 tac dung dugc dung ciia né.

28. Hop chit dugc lua chon tir:
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Vi du Céu tric

Cl O ;

JU
cl //HN/\

cl (Chat déng phan-1) © :
X
1b Cl H N/\

K/N\ﬂ/\

Cl (Chéat déng phan-2) O

b

2a Cl

¢
/
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(0]
N N
2b Cl Z W (}
s
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0
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AN
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X
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X
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5 o]

F

.
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Cau triac

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
Cl

Vidu

15

16

17

18

19

20

21

22

23
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Vi du

Cau trac

40

41

42

42a

42b

43

44

45

46
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Vidu Ciu tric
47
48a
48b
cl (Chét dong phan-2)
/
o | e TG
N \\
cl
NG
ISR &
(6]
>0 cl z N N
Cl :
Ji§
51 al =z N 09
\ﬁ/\
cl o -
X
O
52 ci Zz N NCf
N\ﬂ/\
Cl 0O :
(@]
= NN
53 cl =z N CL\
D/ o
cl 5
NCN
RS
Cl le}
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Vi du Ciu tric

(@]
Cl // ”)J\N Q
>3 N/U\/
Cl H

o
56 cl =z N @\O\\SJ
N
cl

(@]
J
= "N N/\ 0
57 CI:@/H LN
O/\

o
=" "N N 0
o T
> D/L N)v
cl
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~ N N 0
Cl /

(6]
J
= N N CN
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O
N
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O
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Vi du Céu triic
X
X
F \([)l/\;
X
= "N N/\‘ 0
cl 7
65 j@/\H K/NNNHZ
Cl fo) .
Jiy
Cl (@]
X
N N F
67 CID/PH ()\1
Cl ﬁ; -
X S
. J@/ SV e
Cl (@]
X
69 mji:/ H UT(\
X
Cl @) ;
(e}
= N
70 CID/LH)KQ\J
X
Cl \é)(\’
(0]
O
71 CID/L ”JKCNJ@;
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72

133

133/134



43004 134/134

Vidu Ciu tric

)
N) l’"' o}
73 ¢ 7w O\NJ\/
cl H

O
“INH
NH /,‘s//o
07" \—
75 %
Cl
(e}
Pz N o
N
Cl H :
| X
77 CI:@/L” r\ll\/:l\lj])o\’N)—\Br
Cl (6]

hozic mudi ¢6 tac dung dugc dung hodc chét déng phan 1ap thé caa né.

29. Ché phém duogc phém bao gém hop chét theo diém 1, hodc mudi c6 tac dung duoc dung

hoic chit ddng phan lap thé cia né, va chit mang c6 tac dung dugc dung hodc ta duge.

30. Ché phdm duoc phdm theo diém 26, trong d6 ché phdm nay con bao gOm it nhat mot chét

bd sung duge chon tir chét chéng ung thur, chét tri 1iéu héa hoc, va hop chét chdng ting sinh.
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