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Linh vue ky thuat dwgc dé cap

Sang ché d& cap dén hop chit ba vong méi ma hitu dung 1am chét e ché KARS phu
thuoc AKR1C3. Sang ché con dé cap dén quy trinh diéu ché hop chit nay, dugc pham

va duge phdm két hop bao gdm hop chat nay.
Tinh trang ky thuat cia sang ché

Con dudng NFE2L.2/NRF2-KEAP1 ¢6 co sé di truyén manh & bénh ung thu. N9 luc xé4c
dinh trinh ty TCGA d3 bao cdo rang con duong nay dugc thay d6i & 34% ung thu biéu
md té bao vay phdi (Hammerman PS et al. Comprehensive genomic characterization of
squamous cell lung cancers. Nature 489, 519525 (2012)). Ngoai ra, TCGA va cac nhom
khac da bao cdo dot bién dang ké ctia con dudng ndy trong céc chi dinh khéi u rén khéc,
bao gdm ung thu biéu mo 1€ bao vay du va cd va ung thu biéu md té bao gan. Sy hoat
hoa bét thudng cia con dudng NRF2 c6 thé xay ra bing sy thay ddi di truyén ting chtrc
ning & NRF2 hodc su thay ddi di truyén mét chirc nang & KEAP1 hoic CUL3 ma dan
dén su 1am 6n dinh cua NRF2 va su biéu hién ting cia cac gen dich ciia n6. Sy phién
ma mat kiém soat ctia cac gen dich nay mang lai cac wu diém cho té bao ung thu ching
han nhu su 4c tinh va su bao vé chdng lai cing thang oxy hoa, hoa trj lidu va xa tri
(Jaramillo MC, Zhang DD. The emerging role of the Nrf2-Keap] signaling pathway in
cancer Genes Dev. 27, 2179-2191 (2013)). Hoat tinh NRF2 tang 1én & khéi u c6 lién
quan dén tién lugng kém (Shibata T, Ohta T, Tong KI, Kokubu A, Odogawa R, Tsuta
K, Asamura H, Yamamoto M, Hirohashi S. Cancer related mutations in NRF2 impair
its recognition by Keap1-Cul3 E3 ligase and promote malignancy. Proc Natl Acad Sci
USA 105, 13568-13573 (2008)). Theo hidu biét t6t nhit cia ching t6i, hién nay khong
¢6 liéu phéap da dwoc phé chudn nao dé nhdm dich chon loc bénh ung thu c6 céc bién
d6i di truyén trén con dudng NRF2/KEAP1, ma do d6 thé hién nhu cdu y hoc chua dugc
dap tng.

Aldehyt keto reductaza 1C3 (AKR1C3) la mot trong nhiéu gen dich ciia yéu t6 phién
m3i NRE2, ma su bidu hién cla né duoc didu hoa ting & bénh ung thu bi dot bién

NRF2/KEAP1 (MacLeod AK, Acosta-Jimenez L, Coates PJ, McMahon M, Carey FA,



48952 2/270

Honda T, Henderson CJ and Wolf CR. Aldo-keto reductaza la chi thi sinh hoc cua hoat
tinh NRF2 va ciing dugc biéu hién qué mirc qué mtc & bénh ung thu phoi té bao khong
nhé. Br J Cancer 115, 1530—1539 (2016)). AKR1C3 (con goi 1a 30(17p)-hydroxysteroit
dehydrogenaza typ 2) 1a ketosteroit reductaza phu thugc NADP(H), thanh vién cua si€u
ho aldo-keto reductaza (AKR), ma dong vai tro trong sy chuyén hoa va su truyén tin
hiéu hormon steroit, ciing nhu la sy khir doc xenobiotic. Mot sb co chit da biét dbi véi
AKRIC3 1a co chit ndi sinh Sa-dihydrotestosteron, A4-androsten-3,17-dion va
progesteron (Penning TM, Burczynski ME, Jez JM, Hung CF, Lin HK, Ma H, Moore
M, Palackal N, Ratnam K. Human 3a-hydroxysteroid dehydrogenase isoforms
(AKR1CI1-AKR1C4) of the aldo-keto reductase superfamily: functional plasticity and
tissue distribution reveals roles in the inactivation and formation of male and female sex
hormones. Biochem. J. 351, 67-77 (2000)), cing nhu 1a c4c tién dugc chét tong hop
coumberon (Halim M, Yee DJ, Sames D. Imaging Induction of Cytoprotective Enzymes
in Intact Human Cells: Coumberone, a Metabolic Reporter for Human AKR1C Enzymes
Reveals Activation by Panaxytriol, an Active Component of Red Ginseng J. Am. Chem.
Soc.130, 14123-14128 (2008)), PR104 (Jamieson SM, Gu Y, Manesh DM, El-Hoss J,
Jing D, Mackenzie KL, Guise CP, Fochrenbacher A, Pullen SM, Benito J, Smaill JB,
Patterson AV, Mulaw MA, Konopleva M, Bohlander SK, Lock RB, Wilson WR. A
novel fluorometric assay for aldo-keto reductase 1C3 predicts metabolic activation of
the nitrogen mustard prodrug PR-104A in human leukaemia cells. Biochem Pharmacol.
88, 36-45 (2014)) va TH3424/0BI3424 (Threshold pharmaceuticals WO 2016/145092
A1). Chung t6i bao cao sy nhin dién ctia hgp chét keton ba vong ma duoc bién ddi thanh
chét @c ché lysin t-ARN synthetaza (KARS) bang AKR1C3 trong sy c6 mit cla
NADPH. Lysin t-ARN synthetaza la enzym thudng gap thiét yéu ddi véi su tdng hop

protein ma la mot phén ctia phitc hop nhiéu tARN synthetaza.

Chét rc ché KARS phu thugc AKR1C3 tao ra chién lugc hip dan dé diéu tri chon loc
khéi u ma biéu hién qua mic AKR1C3 so v6i md binh thuong, chéng han nhu bénh ung
thu bi dot bién NRF2/KEAP] va cic loai khéc ctia bénh ung thu dugce bao cdo la biéu
hién qua mic AKR1C3 (Guise CP, Abbattista MR, Singleton RS, Holford SD, Connolly
J, Dachs GU, Fox SB, Pollock R, Harvey J, Guilford P, Dofiate F, Wilson WR, Patterson
AV. The bioreductive prodrug PR-104A is activated under aerobic conditions by human
aldo-keto reductase 1C3. Cancer Res.70,1573-1584 (2010)) ching han nhu bénh ung
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thu va (Lewis MJ, Wiebe JP, Heathcote JG. Expression of progesterone metabolizing
enzyme genes (AKRICI, AKR1C2, AKR1C3, SRD5A1, SRD5A?2) is altered in human
breast carcinoma. BMC Cancer 4, 27 (2004)) va bénh ung thu tuyén tién liét (Fung KM,
Samara ENS, Wong C, Metwalli A, Krlin R, Bane B, Liu CZ, et al. Increased expression
of type 2 3a-hydroxysteroid dehydrogenase/type 5 17B-hydroxysteroid dehydrogenase
(AKR1C3) and its relationship with androgen receptor in prostate carcinoma. Endocr

Relat Cancer 13,169—-180 (2006)).

Hién nay khong c6 li¢u phép dugc phé chuin nao ma c6 thé nham dich chon loc bénh
ung thu da bi thay ddi NRF2/KEAP1 hoidc bénh ung thu ¢ sy biéu hién AKR1C3 cao.
Do dé, ¢6 nhu cdu tao ra phuong phdp diéu tri méi va/hodc thay thé dé diéu tri bénh

nhén ung thu, bao g51n chét tc ché KARS phu thuge AKR1C3 reductaza chon loc.
Ban chét ky thuit cia sing ché

Chét trc ché KARS phu thudc AKR1C3 mang lai phuong phép diéu trj va liéu phap méi
cho bénh nhdn méic bénh ung thu cé céc bién dbi di truyén trén con duong
NRF2/KEAPI. Sang ché dé xuét hop chit, mudi duoc dung ciia chung, duge phém cua
chung va dang két hop cua chung, ma hop chét nay la chét ttc ché KARS phu thudc
AKRIC3 ma duoc bién dbi thanh chit te ché lysin t-ARN synthetaza (KARS) bang
AKRI1C3 trong su ¢6 mit cia NADPH. Lysin t-ARN synthetaza la enzym thuong gép
thiét yéu déi voi su tong hop protein ma la mot phan cta phitc hop nhidu tARN
synthetaza. Sang ché con dé xuat phuwong phap diu tri, hodc ngin ngira bénh va/hodc
r6i loan lién quan dén su biéu hién AKR1C3 cao hodc sy nhay cam dbi vé6i su e ché
KARS, bao gdbm budc ding cho d6i twong cin ching lugng hitu hiéu cia chét &rc ché

KARS phu thuoc AKR1C3.
Cac phuong an khéc nhau cua sang ché dugc mo ta trong ban mo ta nay.

Theo céc khia canh nhit dinh, sang ché dé cap dén hop chét c6 cong thic (I), hodc mudi

dugc dung cua no:
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@,

14 lién két doi;

7 1a OH, khi

mdi R! doc 1dp duoc chon tir nhom gbm c6, (Ci-Ce)alkyl, (Ci-Ce)alkoxy, (Co-
Ca)alkyIN(R?),, va halo;

mdi R2 va R?® doc 14p duge chon tir nhém gdm ¢ H, (Ci-Ce) alkyl, va halo;
mdi R® doc 1ap duoc chon tir nhém gdm c6 H va halo;

R* dugc chon tir nhém gdm c6 aryl, heteroaryl ¢6 tix 5 dén 6 canh bao gdm 1, 2, 3, hoic
4 nguyén ti khéac loai doc 14p duoc chon tir N, O, va S; va heteroaryl hai vong dung hop
c6 t 9 dén 10 canh bao g@)m 1, 2, 3, hodc 4 nguyén ti khéc loai doc 1ap dugc chon tir
N, O, va S; trong d6 nhom bat k¥ trong s& cac nhom néu trén duoc thé tily y bang mot
ho#c nhiéu R;

RS dugc chon tir nhém gdm ¢6 H; (C1-Co)alkyl; (C2-Cs)alkenyl; (Co-Ca)alkylOR?; (Ci-
C4)alkyl(Cs-Cio)xycloalkyl; halo(C1-Ce)alkyl; (C2-Cs)alkynyl; (Ci-Ca)alkyIN(R);

mdi R ddc 1ap duge chon tir nhom gbm c6 halo; (Ci-Ce)alkyl; (C1-Cs)alkoxy; halo(Ci-
Ce)alkyl; OH; aryl; di vong co tir 3 dén 6 canh; heteroaryl cé tir 5 dén 6 canh; (Co-Cs
)alkylS(O)m(Ci-Co)alkyl; halo(Ci-Cs)alkoxy; (Co-C4)alkylS(O)mN(R®)2; (Co-Ca)alkyl
N(R®); (Co-C4)alkyl(CO)OR7; N(R¥*)S(0)m(Ci-Ce)alkyl; N(R¥)S(0)m(Cs-
Ce)xycloalkyl; OP(O)(OH); (Co-Cs)alkyl(CO)NHR!; (Co-Cs)alkylOR’, va (Cs-
Cro)xycloalkyl; trong @6 mdi R®, khi khong phai 1a halo, OH, hodc OP(O)(OH),, dugc
thé tiy y bang tir mot dén ba R%; hodc hai R 14n c4n, cing véi cac nguyén tir ma chung

gén vio tao thanh di vong c6 tr 5 dén 7 canh hodc (Cs-Cs)xycloalkyl,
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mdi R7 va R® doc 1ap dugce chon tir nhém gém c6 H hoic (C1-Ce)alkyl, ma duogc thé tuy
¥ bang tir mot dén ba R?;

mdi R doc 14p duge chon tir nhom géln ¢6 halo; -OH; amino, (Ci-Cs)alkylamino, di(Ci-
Cy)alkylamino, OP(O)(OH); (Ci-Ce)alkyl; (Ci-Cs)alkynyl; (Ci-Ce)alkoxy; halo(Ci-
Co)alkyl; (Co-C4)alkylS(O)m(Ci-Ce)alkyl; halo(Ci-Cs)alkoxy; di vong c6 tir 3 dén 6 canh
ma duoc thé tiry ¥ bing oxo (=0); (Co-Ca)alkylS(O)mN(R!%)2; (Co-Ca)alkyl(CO)R'; (Co-
Cy)alkyl(CO)ORY;  (Co-Ca)alkyINR'*S(O)m(Ci-Ce)alkyl;  (Co-Ca)alkylOR'®;  (Co-
Ca)alkyIN(R!%)s; (Co-Ca)alkylCN; (Co-Ca)alkyIN(R'); va (Co-C4)alkyl(CO)N(R),;
mdi R'* doc 1ap duge chon tir nhém gdm c6 H, (Ci-Cs)alkyl; hodc di vong c6 tir 3 dén
6 canh, trong d6 di vong c6 tur 3 dén 6 canh dugc thé thy y béng mot hodc nhiéu (Cs-
Ce)alkyl; va oxo (=0);
mdi R!! dugc chon tir nhém gdm c6 H; di vong tir 4 dén 6 canh ma dugc thé tlly ¥ bang
tir mot dén bén R1%; (C3-Cg)xycloalkyl ma dugc thé tiry ¥ bing tir mét dén bdn R'2; (Co-
C3)alkyl(Cs3-Ce)xycloalkyl (C1-Cs)alkyl ma dugc thé tuy y bang halo; CHz-aryl ma dugc
thé tiy y bang tir mot dén ba R'%; (Ci-Ce)alkyl; (Ca-Ce)alkenyl; hodc (Co-Ce)alkynyl,
trong d6 mdi trong 36 (C1-Ce)alkyl; (Ca-Ce)alkenyl; va (C2-Ce)alkynyl duoc thé tiy ¥
bing mot hodc nhidu R'3;
mdi R'? ddc 1ap duoc chon tir nhom gdm c¢6 OH, (C1-Cs)alkoxy, NHy; hodc (Ci-Cs)alkyl
duoc thé ty ¥ bing mot hodic nhiéu OH;

mdi R'3 doc 1ap dugc chon tir nhém gdm c6 halo, OH, amino, (C1.Cs)alkylamino,
di(C1.Cy)alkylamino, (Ci-Cs)alkoxy; va C(O)-(Cs-Cs)xycloalkyl;
m béng 0, 1, hodc 2; va
n bang 0, 1 hoic 2.
Theo khia canh khéc, sang ché dé xuét dugc phim bao gém hop chét c6 cong thie (I),
hodc cong thuc con cua ching, hoac mubi duoc dung ciia chiing, va mot hodc nhiéu chét
mang dugc dung.
Theo khia canh khéac, sang ché dé xuit dang két hop, cu thé 1a duoc phém két hop bao
gdm hop chét c6 cong thie (I), hodc cong thic con cua chung, hodc mudi duoc dung
cua chung, va mdt hodc nhiéu tac nhan tri liéu. Trong cac trudng hop nhét dinh, hop

chét theo sang ché duogc két hop v6i tdc nhan tri liéu khéc, chfmg han nhu tac nhan khéng
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ung thu khéc, tac nhin chéng budn ndn (hodc chét chéng ndn), hoéa tri liéu, chét giam

dau, chét bao vé té bao, va dang két hop cua chung.

Céc tac nhan hoa tri liéu thong thudng duoc can nhic dé st dung trong cac liéu phap két
hop bao gdm anastrozol (Arimidex®), bicalutamit (Casodex®), bleomycin sulfat
(Blenoxane®), busulfan (Myleran®), chét tiém busulfan (Busulfex®), capecitabin
(Xeloda®), N4-pentoxycarbonyl-5-deoxy-5-floxytidin, carboplatin (Paraplatin®),
carmustin (BiCNU®), chlorambucil (Leukeran®), cisplatin (Platinol®), cladribin
(Leustatin®), xyclophosphamit (Cytoxan® hodc Neosar®), cytarabin, xytosin
arabinosit (Cytosar-U®), chét tiém cytarabin liposom (DepoCyt®), dacarbazin (DTIC-
Dome®), dactinomycin (Actinomycin D, Cosmegan), daunorubicin hydroclorua
(Cerubidine®), chét tiém daunorubicin xitrat liposom (DaunoXome®), dexamethason,
docetaxel (Taxotere®), doxorubicin hydroclorua (Adriamycin®, Rubex®), etoposit
(Vepesid®), fludarabin phosphat (Fludara®), 5-flouraxin (Adrucil®, Efudex®),
flutamit (Eulexin®), tezacitibin, Gemcitabin (diflodeoxycitidin), hydroxyure
(Hydrea®), Idarubicin (Idamycin®), ifosfamit (IFEX®), irinotecan (Camptosar®), L-
asparaginaza (ELSPAR®), leucovorin canxi, melphalan (Alkeran®), 6-mercaptopurin
(purinthol®), methotrexat (Folex®), mitoxantron (Novantrone®), mylotarg, paclitaxel
(Taxol®), nab-paclitaxel (Abraxane®), phoenix (Yttrium90/MX-DTPA), pentostatin,
polifeprosan 20 véi vt cdy carmustin (Gliadel®), tamoxifen xitrat (Nolvadex®),
teniposit (Vumon®), 6-thioguanin, thiotepa, tirapazamin (Tirazone®), topotecan
hydroclorua dé tiém (Hycamptin®), vinblastin (Velban®), vincristin (Oncovin®), va

vinorelbin (Navelbine®).

Theo khia canh khac, sang ché dé xuit phuong phap didu bién hoat tinh KARS & d6i
twong cin chung, phuong phép nay bao gbdm budc ding cho déi twong can ching hop

chét c6 cong thire (I), hodc cong thire con clia chung, hodc mudi duge dung cua ching.

Theo khia canh khéc, sang ché con dé xuit hop chét c6 cdng thtc (I), hodc cong thuc
con cua ching, hodc mubi duoc dung ctia chiing, dé str dung trong viéc didu tri, hoic
ngan nglra bénh ung thu, trong d6 bénh ung thu duge chon tr bénh ung thu phdi té bao
khong nhé (non-small cell lung cancer - NSCLC), bénh ung thu gan, bénh ung thur dau
va ¢b, bénh ung thu thuc quan, bénh ung thu tit cung, bénh ung thu vu, bénh ung thu
bang quang, bénh ung thu c¢b tr cung, bénh ung thu két truc trang, bénh ung thu than, u

melanin, bénh ung thu da day, bénh ung thu tuyén tién liét khang thién (castration-
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resistant prostate cancer - CRPC), bénh bach cau nguyén bao lympho cAp tinh té bao T
(T-cell acute lymphoblastic leukemia - T-ALL), bénh bach cAu dong tay cap tinh (acute
myeloid leukemia - AML), va hdi ching loan san tiy (myelodysplastic syndrome -
MDS).

Theo khia canh khac, sang ché con dé xuét hop chét c6 cong thic (1), hodc cong thire
con cua chung, hodc mudi duoc dung cta chung, dé str dung trong viéc diéu tri, hoic
ngidn ngra bénh ung thu ¢é sy bién ddi di truyén hodc biéu sinh & cac gen NFE2L2,
KEAPI1, CUL3, AKR1C3, hodc tinh trang bénh khac bét ky din dén su hoat hoa cua
hoat tinh phién ma NRF2 hodc sy biéu hién gen AKR1C3.

Theo khia canh khac, sang ché con d& xuét hop chét ¢6 cong thirc (I), hodc cong thirc
con cda chung, hodc mudi dugce dung cua ching, dé st dung trong viéc diéu tri, hoic
ngdn ngra bénh ung thu cé su biéu hién qua mc AKR1C3 ma cao hon gia tri dinh
trude.

M6 ta viin tit cac hinh vé

HINH 1 minh hoa su chuyén dbi dong hoc cua hop chét 40 thanh hop chét 152 trong su
¢6 mat cua AKR1C3

HINH 2 minh hoa hiéu qua in vivo phu thudc lidu luong cta hop chat 40 & manh ghép
khéc loai ung thu phdi ngudi biéu hién AKR1C3 cao NCI-H1944

HINH 3 minh hoa hiéu qua in vivo phu thudc lidu lugng cua hop chit 40 & manh ghép
khéc loai ung thu phdi ngudi bi dot bién KEAP1 va biéu hién AKR1C3 vira phai NCI-
H1944 va NCI-H460

MO ta chi tiét sang ché

Do d6 sang ché d& xuét hop chét c6 cong thirc (I): hodc mubi duge dung cla chiing:

@,
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trong do:

12 lién két don hoic lién két doi;

Z 1a OH, khi 1a lién két doi;

mdi R! doc lap duogc chon tir nhom gdbm co, (Ci-Ce)alkyl, (Ci-Cealkoxy, (Co-
C4)alkyIN(R?)2, va halo;

mdi R?? va R?" doc 1ap dugce chon tir nhom gbm c6 H, (C1-Cs) alkyl, va halo;
mdi R® doc 1ap dugc chon tir nhom gdm c6 H va halo;

R* duoc chon tir nhom g&n c6 aryl, heteroaryl c6 tir 5 dén 6 canh bao gém 1,2, 3, hodc
4 nguyén tt khic loai doc 1ap duoc chon tur N, 0, va S; va heteroaryl hai vong dung hop
c6 tir 9 dén 10 canh bao gém 1, 2, 3, hodc 4 nguyén tir khac loai doc l1ap duge chon tir
N, O, va S; trong d6 nhom bét ky trong s& cac nhom néu trén dugce thé tiy y bang mot
hodc nhiéu RY;

R duoc chon tir nhom gdm c6 H; (Ci-Ce)alkyl; (C2-Ce)alkenyl; (Co-Cs)alkylORS3; (Ci-
C4)alkyl(Cs-Cro)xycloalkyl; halo(Ci-Ce)alkyl; (C2-Cs)alkynyl; (C1-Ca)alkyIN(R1%);

mdi R® doc 1ap dugce chon tir nhom gbm c6 halo; (C1-Cs)alkyl; (C1-Ce)alkoxy; halo(Ci-
Ce)alkyl; OH; aryl; di vong co tir 3 dén 6 canh; heteroaryl ¢6 tir 5 dén 6 canh; (Co-Cs
)alkylS(O)m(Ci-Cs)alkyl; halo(Ci-Ce)alkoxy:; (Co-Ca)alkylS(0)mN(R®)2; (Co-Ca)alkyl
NR®); (Co-C4)alkyl(CO)OR’; NR*S(0)m(C1-Co)alkyl; NR*S(O)m(Cs-
Ce)xycloalkyl; OP(O)(OH)a; (Co-C3)alkyl(CO)NHR!; (Co-C3)alkylOR7, va (Cs-
Cio)xycloalkyl; trong d6 mdi R®, khi khong phai 1a halo, OH, hodc OP(O)(OH)z, dugc
thé tily y biing tir mdt dén ba R%; hodc hai R® 14n can, cing v6i cac nguyén tr ma ching

gin vao tao thanh di vong ¢o tir 5 dén 7 canh hodc (Cs-Cg)xycloalkyl;

mdi R7 va R® doc 1ap duoc chon tir nhém gdm c6 H hodc (Ci-Ce)alkyl, ma duge thé thy
¥ bang tir mot dén ba R?;

mdi R? doc 1ap duge chon tir nhém g61n ¢6 halo; -OH; amino, (C1-Cs)alkylamino, di(Ci-
Ca)alkylamino, OP(O)(OH)2; (Ci-Ce)alkyl; (C1-C3)alkynyl; (C1-Ce)alkoxy; halo(Ci-
Ce)alkyl; (Co-Ca)alkylS(O)m(C1-Cs)alkyl; halo(Ci-Ce)alkoxy; di vong co tr 3 dén 6 canh
ma duge thé tiy ¥ bing 0xo (=0); (Co-Ca)alkylS(0)mN(R!)2; (Co-Ca)alkyl(CO)R™; (Co-
C4)alkyl(CO)OR'?;  (Co-Ca)alkyINR'?S(O)m(Ci-Ce)alkyl; (Co-Ca)alkylOR!;  (Co-
Cq)alkyIN(R%),; (Co-Ca)alkylCN; (Co-Ca)alkyIN(R!"); va (Co-Ca)alkyl(CO)N(R!%)y;
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m&i R doc 1ap duge chon tir nhém gdm c6 H, (Ci-Ce)alkyl; hodc di vong c6 tir 3 dén
6 canh, trong d6 di vong co tir 3 dén 6 canh duoc thé tiy y bing mdt hodc nhiéu (Ci-
Ce)alkyl; va oxo (=O);
mdi R!! duoc chon tir nhém gom c6 H; di vong tir 4 dén 6 canh ma duoc thé tiy y bing
tir mot dén bdn R'?; (C3-Ce)xycloalkyl ma dugc thé tlly ¥ bang tir mot dén bén R!%; (Co-
C3)alkyl(C3-Ce)xycloalkyl (C1-Cs)alkyl ma dugc thé tiy y bang halo; CHy-aryl ma dugc
thé tiry ¥ bing tir mot dén ba R'?; (C1-Cealkyl; (C2-Co)alkenyl; hodc (Co-Co)alkynyl,
trong d6 mdi trong sb (C1-Ce)alkyl; (Ca2-Ce)alkenyl; va (C2-Ce)alkynyl dugc thé tuy y
bing mot hodc nhidu R'3;
mdi R'? doc 1ap dugc chon tir nhom gdm c6 OH, (C1-Cs)alkoxy, NH»; hodc (Ci-Cs)alkyl
duoc thé tuy y béng mot hodc nhiéu OH;

mdi R13 doc 1ap duge chon tir nhém gdm c6 halo, OH, amino, (C1-Cs)alkylamino,
di(C1.Cs)alkylamino, (Ci-Cs)alkoxy; va C(0)-(Cs-Cs)xycloalkyl;
m bﬁng 0, 1, hoac 2; va
n bang 0, 1 hoic 2.
Pinh nghia
Nham muc dich giai thich cho ban mé ta nay, cac dinh nghia sau day dugc ap dung tru
khi ¢6 chi din khéc va khi thich hop, thuit ngit & dang s6 it ciing bao gdm nghia s6 nhiéu
va nguoc lai.
Cén luu y ring khi duge st dung trong ban mo ta nay va cac yéu ciu bao ho kém theo,
céc danh tir s it bao gdm ca nghia s6 nhiéu, trir khi ngft canh rd rang chi ra nghia khac.
Do do, vi du, viéc dé cap dén "hop chit" bao gém viée dé cap dén mot hodc nhiéu hop
chét; va v.v..
Nhu ding trong ban md ta nay, thudt nglt "(Ci-Ce)alkyl" dung dé chi gbc chudi
hydrocacbon mach thang hodc mach nhénh chi gbm co cac nguyén ti cacbon va hydro,
khong chtra sy chua no, c6 tir mot dén sau nguyén tir cacbon, va dugc gén vao phan con
lai ctia phén tir bang lién két don. Thuat ngit "(Ci-Cs)alkyl" can duoc hiéu theo d6. Céc
vi du v& (C1-Ce)alkyl bao gbém, nhung khong giéi han o, metyl, etyl, n-propyl, 1-
metyletyl (iso-propyl), n-butyl, n-pentyl va 1,1-dimetyletyl (t-butyl).
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Nhu ding trong ban md ta nay, thuét ngit "(C2-Ce)alkenyl" ding dé chi nhém gbc chudi
hydrocacbon mach thang hoic mach nhanh chi gbm c6 cac nguyén tir cacbon va hydro,
chtra it nhét 1a mét lién két d6i, co6 tir hai dén sau nguyén t& cacbon, ma dugc gén Vao
phan con lai ctia phan tir béng lién két don. Thuat ngir "(C2-Ca)alkenyl" can duoc hiéu
theo d6. Céac vi du vé (C2-Ce)alkenyl bao gdm, nhung khong gi6i han 0, ethenyl, prop-
1-enyl, but-1-enyl, pent-1-enyl, pent-4-enyl va penta-1,4-dienyl.

Nhu ding trong ban md ta nay, thuét ngit "(C2-Ce)alkynyl" dung dé chi nhom gde chudi
hydrocacbon mach thdng hodc mach nhéanh chi gbm c6 cac nguyén tir cacbon va hydro,
chira it nhat 12 mot lién két ba, c6 tir hai dén sdu nguyén tir cacbon, va dugc gén vao
phan con lai ctia phan tit bang lién két don. Thuat ngt "(C-Ca)alkynyl" can dugc hiéu
theo d6. Cac vi du vé (C2.Ce)alkynyl bao gbm, nhung khong gidi han &, etynyl, prop-1-
ynyl, but-1-ynyl, pent-1-ynyl, pent-4-ynyl va penta-1,4-diynyl.

Nhu dung trong ban mo ta nay, thuét ngit "(Ci-Ce)alkoxy" dung dé chi gbc c6 cong thirc
-OR, trong do6 Ra 1a gbc (C1.Ce)alkyl nhu dinh nghia chung & trén. Cac vi du vé (C1.
C¢)alkoxy bao gbm, nhung khong giéi han &, metoxy, etoxy, propoxy, isopropoxy,

butoxy, isobutoxy, pentoxy, va hexoxy.

Nhu ding trong ban mo ta nay, thuét ngit "(C1-Cs)alkoxy(Ci-Ce)alkyl " ding dé chi gbc
co cong thirc -R,-O-Ra trong do mdi R, doc lap 1a gbe (Ci-Ce)alkyl nhu dinh nghia &
trén. Nguyén tir oxy cd thé duoc lién két véi nguyén ti cacbon bét ky trong mot trong
cac gbe alkyl. Céc vi du vé (C1.Cs)alkoxy(Ci1-Ce)alkyl bao gdm, nhung khong gii han
&, metoxy-metyl, metoxy-etyl, etoxy-etyl, 1-etoxy-propyl va 2-metoxy-butyl.

Nhu dung trong ban mo ta ndy, thuét ngit "(Ci-Cs)alkylcarbonyl" dung dé chi gbc ¢o
cdng thirc -C(=0)-Ra trong d6 Ra la gbc (C1-Cs)alkyl nhu dinh nghia & trén.

Nhu ding trong ban mé ta ndy, thuét ngit "(Ci-Ce)alkylcarbonyl(Ci-Ce)alkyl" dung dé
chi ge c6 cong thitc -Ra-C(=0)-Ra trong d6 mdi Ra ddc 1ap 12 gbe (C1-Co)alkyl nhu dinh
nghia & trén. Nguyén t cacbon ctia nhém carbonyl c6 thé duoc lién két v6i nguyén tir
cacbon bét ky trong mdt trong cac gbc alkyl.

Nhu dung trong ban md ta nay, thuét ngft "(Ci1-Cs)alkoxycarbonyl" dung dé chi gbc co
cdng thirc -C(=0)-O-Ra trong d6 Ra 12 gbc (C1-.Ce)alkyl nhu dinh nghfa & trén.

10
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Nhu ding trong ban md ta nay, thuat ngit "(C1.Co)alkoxycarbonyl(Ci-Ce)alkyl" dung aé
chi gbe 6 cong thire -Ra-C(=0)-O-Ra trong d6 mdi R. doc 1ap 1a gbc (C1.Ce)alkyl nhu
dinh nghia & trén.

Nhu dung trong ban mo ta nay, thudt ngd "(C1.Cs)alkoxycarbonylamino" dung dé chi
gbe ¢6 cong thirc -NH-C(=0)-O-R, trong d6 Ra 1& goc (C1-Ca)alkyl nhu dinh nghia 6
trén.

Nhu ding trong ban mo ta nay, thuat nglt "hydroxy(C1-Ce)alkyl" dung dé chi gbc (Ci-
Ce)alkyl nhu dinh nghia ¢ trén, trong d6 mdt trong cac nguyén tu hydro cua gbe Ci-
salkyl dugc thay thé bang OH. Céc vi du vé hydroxy(C1-Cs)alkyl bao gbm, nhung khong
gi¢i han ¢, hydroxy-metyl, 2-hydroxy-etyl, 2-hydroxy-propyl, 3-hydroxy-propyl va 5-
hydroxy-pentyl.

Nhu dung trong ban md ta nay, thut nglt "amino(Ci-Ce)alkyl" dung dé chi gbe (Ci-
Ce)alkyl nhu dinh nghia & trén, trong d6 mdt trong cac nguyén t hydro cua nhom (Ci.
Ce)alkyl dugc thay thé béng nhém amino bac mot. Cac vi du dai dién vé amino(Ci-
Ce)alkyl bao gdbm, nhung khong gidi han ¢, amino-metyl, 2-amino-etyl, 2-amino-propyl,

3-amino-propyl, 3-amino-pentyl va 5-amino-pentyl.

Nhu ding trong ban mo ta nay, thuét ngit "(C1-Cs)alkylamino" dung dé chi gbc c6 cong

thirc -NH-R, trong d6 Ra 12 gbc (C1-Cy)alkyl nhu dinh nghia & trén.

Nhu dung trong ban md ta nay, thuét ngit "(Ci-Cs)alkylamino(C1-Cs)alkyl" dung dé chi
gbc ¢6 cong thirc -Ra1-NH-Ra2 trong d6 Rar 1 ge (Ci1-Ce)alkyl nhu dinh nghfa & trén va
gbc Ra 12 (C1-Cy)alkyl nhu dinh nghia & trén. Nguyén tir nito ¢o thé duoc lién két véi
nguyén tu cacbon bét ky trong mdt trong cac gbc alkyl.

Nhu dung trong ban md ta nay, thuat ngir "di(Ci-Cs)alkylamino” ding dé chi gbc co
cong thite -N(Ra)-Ra trong d6 m&i Ra 12 gbe (C1-Ca)alkyl, ma c6 thé giong nhau hogc
khac nhau, nhu dinh nghia ¢ trén.

Nhu dung trong ban mo ta nay, thuat ngt "di(C1-Cs)alkylamino(Ci-Ce)alkyl" dung aé
chi gbe ¢6 cong thirc -Ra1-N(Raz)-Raz trong d6 Rar 14 gde (C1-Co)alkyl nhu dinh nghia &
trén va mdi Ray 12 gbe (C1-Ca)alkyl, ma ¢6 thé gidng nhau hodc khac nhau, nhu dinh
nghia & trén. Nguyén tir nito ¢6 thé duoc lién két v6i nguyén tir cacbon bét ky trong gdc

alkyl bit ky.
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Nhu dung trong ban mo ta nay, thuat ngit "aminocarbonyl" dung dé chi gbc c6 cong
thirc -C(=0)-NHoa.
Nhu ding trong ban md ta nay, thuat ngfr "aminocarbonylCi.salkyl" dung dé chi gbc ¢o

cdng thirc -Rq-C(=0)-NHa trong do Ra la gbc (C1-Ce)alkyl nhu dinh nghia & trén.

Nhu ding trong ban mb ta ndy, thuét ngit "(Ci-Cs)alkylaminocarbonyl" dung dé chi gbe
c6 cong thic -C(=0)-NH- R, trong d6 Ra 12 gbc (C1-Cy)alkyl nhu dinh nghia & trén.

Nhu ding trong ban mo ta ndy, thuat ngit "(C1.Cs)alkylaminocarbonylCi.salkyl" dung
8 chi gbc c6 cong thitc -Rai-C(=0)-NH-Raz trong d6 Rar 1a gde (C1-Coalkyl nhu dinh
nghia & trén va Ra 12 gbc (C1-Ca)alkyl nhu dinh nghia & trén.

Nhu ding trong ban md ta nay, thuét ngft "di(C1.Cs)alkylaminocarbonyl" dung dé chi
gbc c6 cong thitc -C(=0)-N(Rq)-Ra trong d6 mdi Ra 1a gbe (C1.Ca)alkyl, ma c6 th giong
nhau hoic khac nhau, nhu dinh nghia & trén.

Nhu dung trong ban md ta ndy, thuét ngit "di(C1-Cs)alkylaminocarbonylCi.salkyl" dung
dé chi gbc ¢6 cong thire -Ra1-C(=0)-N(Ra2)-Raz trong d6 Rar 1a gbe Ci-salkyl nhu dinh
nghia & trén va mdi Rez 12 gbc (C1-Ca)alkyl, ma c6 thé gidng nhau hodc khac nhau, nhu
dinh nghia & trén.

Nhu dung trong ban md ta nay, thuat ngit "(C3.Cs)xycloalkyl(Co-Ce)alkyl" dung dé chi
gdc hydrocacbon no don vong dn dinh chi gdm c6 cic nguyén ti cacbon va hydro, ¢6
tir ba dén tam nguyén tir cacbon, va dugc ghn vao phan con lai cia phan ti bang lién két
don hodc bing gbc (Ci.Ce)alkyl nhu dinh nghia & trén. Cac vi du vé (Cs.
Cs)xycloalkyl(Co.Ce)alkyl bao gbm, nhung khong gi6i han &, xyclopropyl, xyclopropyl-
metyl, xyclobutyl, xyclobutyl-etyl, xyclopentyl, xyclopentyl-propyl, xyclohexyl,
xyclohepty va xyclooctyl.

Thuat ngit "aryl" ding dé chi c6 gbc carboxyclic thom ¢ tir 6 dén 10 canh hé vong don
1¢ (vi du nhu, phenyl) hodc dung hgp (vi du nhu, naphtalen). Nhom aryl dién hinh 13
nhom phenyl.

Nhu dung trong ban mo ta ndy, thuat ngit "phenyl(Co-Ce)alkyl" dung dé chi vong phenyl
duoc gin vao phin con lai cia phén ti bing lién két don hodc bing gbc (C1-Ce)alkyl
nhu dinh nghia ¢ trén. Céc vi du vé phenyl(Co.Ce)alkyl bao gbém, nhung khong giéi han
&, phenyl va benzyl.

12
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Nhu dung trong ban mo ta nay, thudt ngt "phenyl(Co-Cs)alkylamino(Ci-Ce)alkyl" ding
dé chi gdc co cong tharc —R.-NH-R» trong do Ra 12 gbc (C1.Ce)alkyl nhu dinh nghia &
trén va Ry 12 gbe phenyl(Co.Ce)alkyl nhu dinh nghia & trén.

Nhu dung trong ban mo ta nay, thudt ngt "phenyl(Co-Cs)alkylamino((Ci-Cs)alkyl) (Ci-
Cg)alkyl" ding d& chi gbc c6 cong thirc —Rai-N(Ra2)-Ro trong d6 Rar 1a gbc (C1-Ce)alkyl
nhu dinh nghia ¢ trén, Ra 12 gbc (C1.Cs)alkyl nhu dinh nghia & trén va Ry la gbc
phenyl(Co-Cs)alkyl nhu dinh nghia & trén.

Nhu diung trong ban mo ta nay, halo dung dé chi brom, clo, flo hodc iot.

Nhu dung trong ban md ta ndy, thut ngit "halo(Ci-Ce)alkyl" ding dé chi gbc (Ci-
Ce)alkyl, nhu dinh nghia & trén, dugc thé bing mot hode nhiéu goc halo, nhw dinh nghia
& trén. Céc vi du vé halogen(C1-Ce)alkyl bao gbm, nhung khong gi6i han ¢, triflometyl,
diflometyl, flometyl, triclometyl, 2,2,2-trifloetyl, 1,3-dibromopropan-2-yl, 3-bromo-2-
flopropyl va 1,4,4-triflobutan-2-yl.

Thut ngit "heteroxyclyl” dung dé chi vong hodc hé vong no hodc no mot phin, nhung
khong thom, ma bao gém vong monoxyclic, vong dung hop, vong bdc cau va vong
spiroxyclic co s6 luong xac dinh ctia nguyén tir ciia vong. Vi du nhu, heteroxyclyl bao
gdm, nhung khong gi¢i han 6, heteroxyclyl ¢6 tir 5 dén 6 canh, heteroxyclyl c6 tir 4 dén
10 canh, heteroxyclyl tir 4 dén 14 canh va heteroxyclyl c6 tir 5 dén 14 canh. Trir khi c6
chi din khac, heteroxyelyl chira tir 1 dén 7, tir 1 dén 5, tir 1 dén 3, hodc tir 1 dén 2 nguyén
tir khac loai doc 1ap dugc chon tir nhom gbm c6 nito, oxy va luu huynh 1am cac thanh
phan vong, trong d6 N va S ciing ¢6 thé tiry y duoc oxy héa thanh céc trang thai oxy héa
khéc nhau. Nhom heteroxyclic c6 thé dugc gin & nguyén ti khac loai hodc nguyén tir
cacbon. Vi du vé heteroxyclyl ndy bao gbm, nhung khong giGi han ¢, azetidin, oxetan,
piperidin, piperazin, pyrolin, pyrolidin, imidazolidin, imidazolin, morpholin,
tetrahydrofuran, tetrahydrothiophen, tetrahydrothiopyran, tetrahydropyran, 1,4-dioxan,
1.4 oxathian, hexahydropyrimidinyl, 3-azabixyclo[3.1.0]hexan, azepan, 3-
azabixyclo[3.2.2]nonan,  decahydroisoquinolin,  2-azaspiro[3.3]heptan, 2-oxa-6-
azaspiro[3.3]heptan,  2,6-diazaspiro[3.3]heptan, 8-aza-bixyclo[3.2.1]octan,  3,8-
diazabixyclo[3.2.1]octan, 3-Oxa-8-aza-bixyclo[3.2.1]octan, 8-Oxa-3-aza-
bixyclo[3.2.1]octan, 2-Oxa-5-aza-bixyclo[2.2.1]heptan, 2,5-Diaza-
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bixyclo[2.2.1]heptan, 1,4-dioxa-8-aza-spiro[4.5]decan, 3-oxa-1,8-diazaspiro[4.5]decan,
octahydropyrolo[3,2-b]pyrol, va dang tuong tu.

Thuat ngt "heteroxyclyl dung hop" dung dé chi heteroxyclyl, nhu dinh nghfa ¢ trén, ma
dugc dung hop véi aryl (vi du nhu, phenyl) hodc vong heteroaryl nhur dinh nghia & trén.
Cac vi du vé heteroxyclyl dung hop nay bao gdm, nhung khong giéi han &, 1,2,3,4-
tetrahydroisoquinolin, indolin, isoindolin, 1,2,3,4-tetrahydro-2,7-naphthyridin, 5,6,7,8-
tetrahydro-1,7-naphthyridin, 1,2,3 ,4-tetrahydro-2,6-naphthyridin, 5,6,7, 8-tetrahydro-
1,6-naphthyridin, 2,3,4,5-tetrahydro-1H-benzo[d]azepin, 1,2,3,4-tetrahydro-1,4-
epiminonaphtalen, 2,3-dihydrobenzofuran, 5,6,7,8-tetrahydropyrido[3,4-b]pyrazin, va
dang twong tu. Nhu dung trong ban md ta nay, thudt ngit "heteroxyclyl(Co-Cs)alkyl"
dung dé chi vong di vong nhu dinh nghia ¢ trén ma dugc gén vao phan con lai ctia phan

tt bing lién két don hodc bing gde (C1.Co)alkyl nhu dinh nghia & trén.

Thuat ngtt "heteroaryl" dung dé chi gbc thom chtra it nhét 12 mot nguyén ttr khéc loai
(vi du nhu, oxy, luu huynh, nito hodc dang két hop ctia chiing) & trong hé vong thom c6
tir 5 dén 10 canh (vi du nhu, pyrolyl, pyridyl, pyrazolyl, indolyl, indazolyl, thienyl,
furanyl, benzofuranyl, oxazolyl, isoxazolyl, imidazolyl, triazolyl, tetrazolyl, triazinyl,
pyrimidinyl, pyrazinyl, thiazolyl, purinyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, benzopyranyl, benzothiophenyl, benzoimidazolyl, benzoxazolyl, 1H-
benzo[d][1,2,3]triazolyl, va dang tuong tu). Gdc thom khac loai c6 thé gém c6 hé vong
don 1& hodc dugc dung hgp. Vong heteroaryl don 1€ dién hinh 12 vong c6 tir 5 dén 6 canh
chta tir mot dén ba nguyén tir khéc loai doc 14p dugc chon tlr oxy, luu huynh va nito va
hé vong heteroaryl dugc dung hop dién hinh 14 hé vong c6 tir 9 dén 10 canh chia tir mot
dén bdn nguyén tr khac loai doc 14p duge chon tir oxy, luu huynh va nito. H¢ vong
heteroaryl dung hop c6 thé gdm c6 hai vong heteroaryl dugc dung hgp véi nhau hodc
hetereoaryl duoc dung hop voéi aryl (vi du nhu, phenyl). Nhu dung trong ban mo6 ta nay,
thuat ngtt "heteroaryl(Co.Co)alkyl" dung dé chi vong heteroaryl nhu dinh nghia ¢ trén
ma duoc gin vao phan con lai clia phan tir bang lién két don hoic bang gbc (C1-Ce)alkyl
nhu dinh nghia & trén.

Trir khi ¢6 chi dan khac, thuat ngit "hop chét theo sang ché" dung dé chi hop chét ¢
cong thire (I), va cong thirc con cua ching, ching han nhu hop chét c6 cong thic (11),
(I1D), va (IV), nhu xac dinh trong ban md ta nay, va mudi cia ching, cing nhu 1a tat ca

cdc ddng phan 1ap thé (bao gdm ddng phan khong dbi quang va chét ddng phan dbi anh),
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ddng phan quay, chét hd bién va hop chét dugc dénh d4u dong vi (bao gbm su thé doteri),
cling nhu 1a cac gbc von di dugce tao ra. Thudt nglt "céc hop chét theo sang ché (nay)"
hodc "hop chét theo sang ché (nay)" dung dé chi hop chit nhu x4c dinh trong phuong
an bét k¥ trong s6 cdc phuong an dugc dé cdp dudi day.

Céc phuong an khéc nhau cta sang ché duge mo ta & ddy, can hiéu 1a cac ddu hiéu duoc
xé4c dinh trong mdi phuong an co thé dugc két hop voi cac dAu hiéu xac dinh khéac dé
tao ra cac phuong an khac nita cua sang ché.

Theo phuong 4n 1, sang ché d& cap dén hop chét c6 cong thire (I), hodc mudi duge dung
cta chung, nhu dugc md ta trén day.

Theo phuong 4n 2, sang ché d& xut hop chit theo phuong 4n 1, trong d6 R* 1a phenyl
duoc thé tiry y bing mot hoic nhiéu RC.

Theo phuong 4n 3, sang ché d& xuét hop chit theo phuong 4n 1, trong d6 R*1a heteroaryl
c6 tir 5 dén 6 canh duoc thé thy ¥ bing mot hodc nhicu RS,

Theo phuong &n 4, sang ché dé xuit hop chét theo phuong 4n 3, trong do R* 1a pyridyl.
Theo phuong 4n 5, sang ché dé xuit hop chét theo phuong 4n 3, trong d6 R* dugc chon
tr nhom gdm cé furyl, oxazolyl, pyrazolyl, isoxazolyl, thiophenyl, imidazolyl, va
oxadiazolyl.

Theo phuong én 6, sang ché dé xuét hop chit theo phwong 4n 2, c6 cong thirc (II):

(R®)o22

RB

D),

hodc mudi dugc dung cia chung.

Theo phuong an 7, sang ché d& xuét hop chit theo phuong an 1, c6 cong thirc (IID):
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(11D),
hoac mudi dugce dung cta ching,
trong d6 vong A 1a heteroaryl ¢6 5 canh va

mdi u, v, w, va x doc 1ap dugc chon tir nhém CH, O, S, N, va NH, véi diéu kién 1a it

nhét 12 mét trong sdu, v, w,vax1a 0, S, N hoidc NH.

Theo phuong én &, sdng ché dé xuét hop chit theo phuong an bét ky trong s6 cac phuong

an 1, 3, 5, hodc 7,

trong do n bang 1 hodc 2; va

OO
A0 D AN

R*1a

O—N
trong d6 R* dugce thé tiry ¥ bing tir mot dén ba R,

Theo phuong 4n 9, sang ché dé xuét hop chat theo phuong an bat ky trong sb cac phuong

4n tir 1 dén 8, trong d6 n b%lng 1 hoac 2, va it nhét 12 mét R! 13 halo.

Theo phuong an 10, sang ché dé xuét hop chét theo phuong 4n bét ky trong sd céc

phuong an tir 1 dén 9, trong d6 n bang 1 hodc 2, va it nhét A mot R' 1A F.

Theo phuong 4n 11, sang ché d& xuét hop chét theo phuong an bét ky trong sd cac

phuong an tir 1 dén 10, trong d6 n bang 1.
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Theo phuong 4n 12, sang ché @& xuit hop chét theo phuong an bat ky trong sb céc
phuong 4n tir 1 dén 11, trong d6 Z 12 O.

Theo phuong 4n 13, sang ché dé xuit hop chét theo phuong én bét ky trong sb cac
phuong 4n tir 1 dén 12, trong d6 R? va R* déu 1a H.

Theo phuong an 14, sang ché d& xuat hop chét theo phuong an bat ky trong sb cac
phuong an tur 1 dén 13, trong do R® 1a H; (Ci-Ce)alkyl; (C2-Ce)alkenyl; hodc (Co-
C4)alkylORS,

Theo phuong 4n 15, sang ché d& xuét hop chit theo phuong an bét ky trong sb cac
phuong 4n tir 1 dén 14, trong d6 R 1a H hodc (Ci-Ca)alkyl.

Theo phuong 4n 16, sang ché dé xuét hop chit theo phuong an bét ky trong sb cac
phuong 4n tir 1 dén 15, trong do R 1a H.

Theo phuong an 17, sang ché d& xuit hop chét theo phuong an bét k¥ trong sb cac
phuong 4n tir 1 dén 16, trong d6 mdi R* 1a H.

Theo phuong an 18, sang ché dé xuét hop chat theo phuong an bét ky trong sb cac
phuong 4n tir 1 dén 17, trong d6 moi R? 1a doteri.

Theo phuong 4n 19, sang ché d& xuét hop chit theo phuong én bét k¥ trong sb cac
phuong an tir 1 dén 18, trong d6 mdi R® doc 1ap dugc chon tir halo va (Co-Ca)alkyIN(R®),.
Theo phuong an 20, sang ché dé xuit hop chat theo phuong an bat ky trong sb céc
phuong an tir 1 dén 19, trong d6 R 14 halo.

Theo phuong 4n 21, sang ché dé xuit hop chét theo phuong 4n 1, trong d6 hop chét nay
duoc chon tu:
6'-ﬂo-N-((5—1nety1ﬁ1ran-2—yl)metyl)-4'—oxo-3',4’-dihydr0—l'H-spiro[piperidin—4,2'—
quinolin]-1-carboxamit;
6'-lo-N-(4-flo-2-metoxybenzyl)-1'-metyl-4'-oxo-3',4"-dihydro-1 '"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-1'-metyl-4'-oxo-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

4-((6'-flo-4"-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl dihydro phosphat;
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N-(2,4-diflobenzyl)-6'-lo-1'-metyl-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-etyl-6'-flo-N-(4-flobenzyl)-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-1'-metyl-N-((5-metylfuran-2-yl)metyl)-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-metoxybenzyl)-1'-metyl-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flobenzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6',8'-diflo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobe;nzyl)-6',8'-diflo-4'-0x0-3',4"-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit
6'-flo-N-((4-flophenyl)metyl-d2)-4'-oxo0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)- 1'-(2-metoxyetyl)-4'-oxo-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin|-1-carboxamit;
6'-flo-N-(4-flo-3-(oxazol-5-yl)benzyl)-4'-ox0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro| piperidin-4,2'-quinolin]-1-
carboxamit;
N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-6'-flo-1'-metyl-4'-0xo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-1'-etyl-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flobenzyl)-1 '-(2-hydroxyetyl)-4'-ox0-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-1 '-metyl-4'-0x0-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-((5-clofuran-2-yl)metyl)-6'-flo-4'-oxo-3",4"-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((1-metyletyl)sulfonamido)benzyl)-4'-oxo-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-0xo0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
1'-etyl-6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6'-flo-1'-metyl-4'-oxo-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

2-((2-flo-5-((6'-flo-1'-metyl-4'-ox0-3',4'"-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl)amino)etyl dihydro phosphat;
N-(3-amino-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-sulfamoylbenzyl)-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(((1,4-dioxan-2-yl)metyl)amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-ox0-3",4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((4-(hydroxymetyl)benzyl)carbamoyl)benzyl)-4'-oxo-3 ',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;

N-benzyl-6'-flo-4'-0x0-3",4'-dihydro-1H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit
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N-((2,4-dimetylfuran-3-yl)metyl)-6'-flo-4'-ox0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]- 1-carboxamit; '

6',8'-diflo-N-(3-(oxazol-5-yl)benzyl)-4'-ox0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzy1)- 1'-metyl-4'-ox0-3',4"-dihydro-1'H-
spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

N-((1 H—pyrazo1-4-y1)metyl)—6'-ﬂ0-4'-0xo-3',4'—dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((4-carbamoylfuran-2-yl)metyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flobenzyl)-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-2,4-diflobenzyl)-6'-flo-1"-metyl-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-oxo0-3',4"-dihydro-1'"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-((2,2-dimetyl-3-(4-metylpiperazin-1-yl)-3-oxopro pyl)amino)-4-flobenzyl)-6'-flo-
1'-metyl-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]- 1-carboxamit;
(S)-N-(3-((2,3 -dihydroxypropyl)amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-0x0-3",4'-
dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit;
6',8'"-diflo-N-(furan-3-ylmetyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-((1H-pyrazol-3-yl)metyl)-6'-flo-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1 'H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(4-amino-2,5-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(5-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-(2,2,2-trifloetoxy)benzyl)-4'-oxo-3',4"-dihydro-1"H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
N-(2-(etylamino)-4-flobenzyl)-6'-flo-1'-metyl-4'-oxo-3',4'-dihydro-1'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
N-(benzo[d][1,3]dioxol-4-ylmetyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1'"H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-3-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-(4-amino-2,3-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)carbamoyl)benzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-((2-metylfuran-3-yl)metyl)-4'-oxo0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((3-hydroxyxyclobutyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

Metyl 2-flo-5-((6'-flo-4"-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1-

carboxamido)metyl)benzoat;
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N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo- 1'-metyl-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-((3-hydroxypyridin-2-yl)metyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-3,5-diflobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-((6-(dimctylamino)pyridin-2-yl)metyl)-6',8'—diﬂ0-4’-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-(triflometyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2-clo-4-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoylbenzyl)-6'-flo-4'-oxo-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-5-(2-hydroxyetoxy)benzyl)-6'-flo-4'-oxo-3",4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-((5-metyl-1H-pyrazol-3-yl)metyl)-4'-oxo-3',4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6',8'-diflo-4'-ox0-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-4'-0x0-N-(3-sulfamoylbenzyl)-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-1 '_etyl-6'-flo-4'-0x0-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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N-(4-aminobenzyl)-6'-flo-1 '_metyl-4'-ox0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-oxo0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flo-2-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-2,6-diflobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-((2-(dimetylamino)etyl)carbamoyl)-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-1'-metyl-4'-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-oxo0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
(E)-1'-(but-2-en-1-y1)-6'-flo-N-(4-flobenzyl)-4'-oxo0-3',4'-dihydro-1 'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-((2-hydroxyetyl)amino)benzyl)-1"-metyl-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-3-clobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro|[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(4-aminobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-

carboxamit;
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6'-flo-N-(4-flo-3-((2-(2-oxopyrolidin-1-yl)etyl)amino)benzyl)-1'-metyl-4'-oxo-3',4"-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-6'-flo-1'-metyl-4'-ox0-3 ' 4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-((4-clo-1-metyl-1H-pyrazol-5-yl)metyl)-6'-flo-4'-0x0-3' ,4'-dihydro-1H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(R)-6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'-metyl-4'-oxo-3',4"-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-4'-0x0-N-((2-(triflometyl)furan-3-yl)metyl)-3',4'-dihydro- 1'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxy-2-metylpropyl)carbamoyl)benzyl)-1'-metyl-4'-oxo0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-2-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-((2-xyclopropyl-2-oxoetyl)carbamoyl)-4-flobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2,2,2-trifloetyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(3-metoxyazetidin-1-yl)benzyl)-4'-oxo-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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N-(4-amino-2-(triflometyl)benzyl)-6'-flo-4'-ox0-3",4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(oxetan-3-ylcarbamoyl)benzyl)-4'-oxo0-3',4'-dihydro-1'H-
spiro|piperidin-4,2'-quinolin]-1-carboxamit;
N-((3-etyl-5-metylisoxazol-4-yl)metyl)-6'-flo-4'-oxo0-3',4'-dihydro-1 '"H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(isoxazol-4-ylmetyl)-4'-oxo-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;
N-(4-(diflometoxy)-3-flobenzyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-2,4-diflobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-((2,5-dimetylfuran-3-yl)metyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-2-clobenzyl)-6'-flo-4'-ox0-3',4"-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(4-amino-3-(triflometyl)benzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-((2,2-dimetyl-3-morpholino-3-oxopropyl)amino)-4-flobenzyl)-6'-flo-1'-metyl-4'-
ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-metoxybenzyl)-4'-ox0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
6',8'-diflo-N-((2-metoxypyridin-4-yl)metyl)-4'-ox0-3',4'-dihydro-1'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;
N-(4-amino-2-metylbenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
(S)-6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'-metyl-4'-oxo-3',4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(isoxazol-3-ylmetyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N-(4-amino-3-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((1H-indol-6-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(((Z-metyloxazol—5—yl)metyl)carba1noyl)benzy1)-4'-ox0-3 '4'-dihydro-
1'H-spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
(E)-6'-flo-N-(4-flo-3-((4-hydroxybut-2-en- 1-yl)carbamoyl)benzyl)-4'-0x0-3',4'-
dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit;
6',8'-diflo-N-((5-metylthiophen-2-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-s piro[piperidin-
4,2'-quinolin]- I-carboxamit;
6'-flo-N-(isoxazol-5-ylmetyl)-4'-oxo0-3',4'-dihydro-1'H-spiro [piperidin-4,2'-quinolin]-
]-carboxamit;

6',8'-diflo-N-((6-flopyridin-3-yl)metyl)-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

N-(5-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-((5-metyl-2-(triflometyl) furan-3-yl)metyl)-4'-oxo-3 ' 4'-dihydro-1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(prop-2-yn- 1-ylcarbamoyl)benzyl)-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(3 -(hydroxymety1)benzyl)-4’-0X0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1 ~carboxamit;

N-(3-(1H-imidazol-2-yl)benzyl)-6'-flo-4'-ox0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(metyl sulfonamido)benzyl)-4'-oxo-3',4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin}-1-carboxamit;
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6',8'-diflo-N-(4-lo-3 —(hydroxymetyl)benzyl)-4'-0xo—3',4'-dihydro— 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3 -(Xyclopropansulfonamido)—4-ﬂobenzyl)-6'-ﬂo-4’-oxo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-((3-metyl-1,2,4-oxadiazol-5-yl)metyl)-4'-0xo0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((6-aminopyridin-3-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2-amino-4-flobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(oxazol-4-ylmetyl)-4'-oxo-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxypropan-2-yl)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'"-metyl-4'-oxo-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1 -carboxamido)metyl)phenyl)amino)-2,2-dimetylpropanoic;

N-(benzo[c][1 ,2,5]oxadiazol-4-ylmetyl)-6'-ﬂo-4'-oxo-3',4’-dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6'-flo-8'-metyl-4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(propylcarbamoyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-(1H-1,2,4-triazol-1-yl)benzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-((1-metyl- 1H-pyrazol-4-yl)metyl)-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3 -(((2-hydroxyetyl)amino)metyl)benzyl)-4'-ox0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(sulfamoylmetyl)benzyl)-4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'
quinolin]-1-carb oxamido)metyl)phenyl)amino)propanoic;
(R)-N-(3-(1-amino-2,2,2-trifloetyl)-4-flob enzyl)-6'-flo-1'-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-(diflometoxy)benzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(R)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-1'-metyl-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(S)-6'-flo-N-(4-flobenzyl)-4'-hydroxy- 1'-metyl-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

(R)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-3',4'-dihydro-1 "H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

(S)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

(R)-6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-hydroxy-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

(S)-6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-hydroxy-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-hydroxy-1 '-metyl-3',4'-dihydro-1"H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-4'-hydroxy-1 '-metyl-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6', 8'-diflo-4'-hydroxy-3',4'-dihydro-1"H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;

28



48952 29/270

N-(3-amino-4-flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-hydroxy-3',4'-dihydro-1"H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-4'-hydroxy-1 '-metyl-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((3 ~hydroxyxyclobutyl)carbamoyl)benzyl)-4'-hydroxy-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxyetoxy )benzyl)-4'-hydroxy-1'-metyl-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-4'-hydroxy-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-hydroxy-1'-metyl-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-4'-hydroxy-1'-metyl-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-((R)-1-amino-2,2,2-trifloetyl)-4-flobenzyl)-6'-flo-4'-hydroxy-1'-metyl-3',4"-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-metoxybenzyl)-4'-hydroxy-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
(R)-6'"-flo-4'-hydroxy-N-((2-metylfuran-3-yl)metyl)-3',4'-dihydro-1'H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;
(R)-N-(4-amino-3-flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1'H-spiro [piperidin-4,2'-
quinolin|-1-carboxamit; va
(S)-N-(4-amino-3-flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

hodc mubi dugc dung cta ching.
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Theo phuong én 22, sang ché d& xuét hop chét theo phuong 4n 2, trong d6 hop chéit nay
duoc chon tu:

6'-flo-N-(4-flo-2-metoxybenzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

4-((6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl dihydro phosphat;
N-(2,4-diflobenzyl)-6'-flo-1'-metyl-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-etyl-6'-flo-N-(4-flobenzyl)-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flo-3-metoxybenzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)-1'-metyl-4'-oxo-3',4'-dihydro- 1 H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6',8'-diflo-4'-oxo0-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-((4-flophenyl)metyl-d2)-4'-0x0-3',4"-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1 '"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flobenzyl)-1'-(2-metoxyetyl)-4'-ox0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(oxazol-5-yl)benzyl)-4'-0xo0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin|-1-carboxamit;
N—(2,4-diﬂobenzyl)-6'-ﬂ0-4'-0xo-3',4'-dihydr0-1'H-spiro[piperidin-4,2’-quinolin]-1-

carboxamit;
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N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-1 "“metyl-4'-0x0-3",4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)- 1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flobenzyl)-1'-(2-hydroxyetyl)-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-1'-metyl-4'-oxo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-((1-metyletyl)sulfonamido)benzyl)-4'-oxo-3',4'-dihydro-1 'H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-etyl-6'-flo-N-(4-flo-3 -((2-hydroxyetyl)amino)benzyl)-4'-oxo-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(3-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6'-flo-1'-metyl-4'-oxo-3",4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

2-((2-flo-5-((6'-flo-1'-metyl-4'-oxo0-3',4"-dihydro-1'H-spiro [piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl)amino)etyl dihydro phosphat;
N-(3-amino-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-sulfamoylbenzyl)-4'-0x0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(((1,4-dioxan-2-yl)metyl)amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-oxo0-3",4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3 -((4—(hydroxymcty])benzyl)carbamoyl)benzyl)-4'—0X0-3',4'-dihydr0-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-benzyl-6'-lo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-(3-(oxazol-5 -yl)benzyl)-4'—ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flobenzyl)-4'-oxo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin}-1-carboxamit; |
N-(3-amino-2,4-diflobenzyl)-6'-flo-1 '_metyl-4'-ox0-3",4'"-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-0x0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-((2,2-dimetyl-3-(4-metylpiperazin-1-yl)-3 -oxopropyl)amino)-4-flobenzyl)-6'-flo-
I'-metyl-4'-ox0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit;
(S)-’N~(3—((2,3—dihydroxyp»ropyl)amino)-4-ﬂobenzyl)—6'-ﬂo- 1'-metyl-4'-0x0-3",4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-4'-0xo0-3 ', 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit; |
N-(4-amino-2,5-diflobenzy1)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(5-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0xo0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1 -carboxamit; |
6'-flo-N-(4-flo-2-(2,2,2-trifloetoxy)benzyl)-4'-oxo0-3",4"-dihydro-1 "H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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N-(2-(etylamino)-4-flobenzyl)-6'-flo-1 '_metyl-4'-ox0-3',4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1 -carboxamit;

N-(benzo[d][1,3]dioxol-4-ylmetyl)-6', 8'-diflo-4'-ox0-3',4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-1 '_metyl-4'-o0x0-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-3-flobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N-(4-amino-2,3-diflobenzyl)-6'-flo-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-lo-N-(4-flo-3-((2-metoxyetyl)carbamoyl)benzyl)- 1'-metyl-4'-ox0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((3-hydroxyxyclobutyl)carbamoyl)benzyl)-4'-oxo-3 '4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

metyl 2-flo-5-((6'-flo-4'-0x0-3',4'-dihydro-1H-spiro[ piperidin-4,2'-quinolin]-1-
carboxamido)metyl)benzoat;
N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylcarbamoyl)benzyl)-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-3,5-diflobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-(triflometyl)benzyl)-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2-clo-4-flobenzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-

carboxamit;
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N-(3-carbamoylbenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3 -(2-hydroxyetoxy)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N—(2,4-diﬂo-5-(2-hydroxyetoxy)benzyl)-6'-ﬂo-4’-oxo-3',4’—dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-4'-0x0-N-(3-sulfamoylbenzyl)-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-1 "_etyl-6'-flo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-1'-metyl-4'-oxo-3",4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin|-1-carboxamit;

N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flo-2-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(4-amino-2,6-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3 -((2-(dimetylamino)etyl)carbamoyl)-4-ﬂobenzyl)-6’—ﬂo-4'-oxo-3‘,4'-dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-[10-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-oxo-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit;
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N-(3-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit:

(E)-1'-(but-2-en- 1-y1)-6'-flo-N-(4-flobenzyl)-4'-oxo-3",4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-hydroxyetyl)amino)benzyl)-1 '“metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

N-(4-amino-3-clobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1 '_metyl-4'-0x0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit; |
6'-flo-N-(4-flo-3-((2-(2-oxopyrrolidin-1-yl)etyl)amino)benzyl)-1 '-metyl-4'-oxo0-3",4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-1"-metyl-4'-0xo0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(R)-6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1 '-metyl-4'-0x0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-amino-4-flobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1 'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxy-2-metylpropyl)carbamoyl)benzyl)-1 '-metyl-4'-0x0-3"4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-2-flobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3 -((2-metoxyetyl)amino)benzyl)-4’-oxo-3',4'-dihydro- 1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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N-(3 -((Z-Xyclopropyl-2-oxoety1)carbamoy1)-4-ﬂobenzyl)-6'-ﬂo-4'-oxo-3 ' 4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2,2,2-trifloetyl)carbamoyl)benzyl)-4'-0xo-3 ' 4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(3-metoxyazetidin-1 -yl)benzyl)-4'-ox0-3',4'-dihydro-1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(4-amino-2-(triflometyl)benzyl)-6'-flo-4'-oxo-3',4'-dihydro-1 "H-spiro|piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(oxetan-3 -ylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-(diflometoxy)-3-flobenzyl)-6',8'-diflo-4'-ox0-3",4'-dihydro-1 '"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-2,4-diflobenzyl)-6'-flo-4'-0x0-3",4"-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-2-clobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(4-amino-3-(triflometyl)benzyl)-6'-flo-4'-ox0-3',4'-dihydro-1'H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-((2,2-dimetyl-3-morpholino-3 -oxopropyl)amino)-4-flobenzyl)-6'-flo-1'-metyl-4'-
0x0-3",4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-2-metoxybenzyl)-4'-ox0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;
N-(4-amino-2-metylbenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1'H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

(S)-6'-flo-N-(4-flo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1'-metyl-4'-oxo-3',4'-
dihydro-1H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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N-(4-amino-3-metylbenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(((2-metyloxazol-5 -yl)metyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(E)-6'-flo-N-(4-flo-3-((4-hydroxybut-2-en-1 -yl)carbamoyl)benzyl)-4'-oxo0-3",4'-
dihydro-1"H-spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
N-(5-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(prop-2-yn-1-ylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

6' 8'-diflo-N-(3-(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1 '"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N-(3-(1H-imidazol-2-yl)benzyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-(xyclopropansulfonamido)-4-flobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-lo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-4'-oxo0-3',4"-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2-amino-4-flobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxypropan-2-yl)benzyl)-1'-metyl-4'-ox0-3 ' 4'-dihydro-1H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-

quinolin]-1 -carboxamido)metyl)phenyl)amino)-2,2-dimetylpropanoic;
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N-(3-carbamoyl-4-ﬂobenzy1)-6'-ﬂo—8'-mety1-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(propylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-(1H-1,2,4-triazol- 1-yl)benzyl)-6',8'"-diflo-4'-oxo-3',4'-dihydro-1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(((2-hydroxyetyl)amino)metyl)benzyl)-4'-oxo- 3',4'-dihydro-1"H-
spiro [piperidin—4,2'-quinol.in]- 1-carboxamit;

6'-flo-N-(4-flo-3 ~(sulfamoylmetyl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

R)-N-(3-(1 -aminov-Z,2,2-triﬂoctyl)-4--ﬂobenzyl)—6’-ﬂo— 1'-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[ piperidin-4,2'-quinolin|- 1-carboxamit; va
N-(4-(diflometoxy)benzyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin|-1-carboxamit;

hodc mudi duge dung ctia ching.

Theo phuong 4n 23, sang ché d& xuét hop chét theo phuong 4n 5, trong d6 hop chét nay
dugce chon tu:

6'-flo-N-((5-metylfuran-2-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-1'-metyl-N-((5-metylfuran-2-yl)metyl)-4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin|-1-carboxamit;
6',8'-diflo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1 ¥carboxannit;

N—((5-cloﬁ1ran—2-y1)mety1)-6'—‘[‘10-4’-0X0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin|-1-carboxamit;

N-((2,4-dimetylfuran-3-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((1H-pyrazol-4-yl)metyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-

quinolin|-1-carboxamit;
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N-((4-carbamoylfuran-2-yl)metyl)-6', 8'-diflo-4'-0x0-3',4'-dihydro-1'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;

6' 8'-diflo-N-(furan-3-ylmetyl)-4'-oxo0-3',4'-dihydro-1 'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-((1H-pyrazol-3-yl)metyl)-6'-flo-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'.8'-diflo-N-((3-hydroxypyridin-2-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;
N-((6-(dimetylamino)pyridin-2-yl)metyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-f10-N-((5-metyl-1H-pyrazol-3-yl)metyl)-4'-oxo0-3',4'-dihydro-1 '"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-((4-clo-1-metyl- 1H-pyrazol-5-yl)metyl)-6'-flo-4'-0x0-3',4"-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-fl0-4'-0x0-N-((2-(triflometyl)furan-3-yl)metyl)-3',4'-dihydro-1"H-spiro[ piperidin-
4,2'-quinolin|-1-carboxamit;
N-((3-etyl-5-metylisoxazol-4-yl)metyl)-6'-flo-4'-ox0-3',4'-dihydro-1 '"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(isoxazol-4-ylmetyl)-4'-oxo0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N-((2,5-dimetylfuran-3-yl)metyl)-6'-flo-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6',8'-diflo-N-((2-metoxypyridin-4-yl)metyl)-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(isoxazol-3-ylmetyl)-4'-oxo0-3',4'-dihydro-1"H-spiro[pip eridin-4,2'-quinolin]-

1-carboxamit;
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N-((1H-indol-6-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6',8'-diflo-N-((5-metylthiophen-2-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-ﬂ0-N-(isoxazol-5-ylmetyl)-4'—oxo-3',4'-dihydr0-1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;
6',8'-diﬂo-N—((6-ﬂopyridin—3-yl)metyl)-4'-oxo-3',4'—dihydro-1'H-spiro[piperidin—4,2'-
quinolin]-1-carboxamit;
6’—ﬂ0-N-((5—metyl-2-(triﬂomety1)furan-3—yl)metyl)-4'-ox0-3',4'-dihydr0-l'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-((3-metyl-1,2,4-oxadiazol-5 -yl)metyl)-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N—((6-aminopyridin-3-yl)metyl)-6'-ﬂ0—4'-ox0-3',4'-dihydro-1’H-spiro[piperidin—4,2’-
quinolin]-1-carboxamit;

6'-flo-N-(oxazol-4-ylmetyl)-4'-oxo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(benzo[c][1,2,5]oxadiazol-4-ylmetyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit; va
6'-flo-N-((1-metyl-1H-pyrazol-4-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

hodc mudi dugce dung ciia ching.

Theo phuong én 24, sang ché dé xut dugc pham bao gbm hop chét theo phuong 4n bét
ky trong sb cac phuong an tir 1 dén 23, va mot hodc nhiéu chit mang dugc dung.

Theo phuong an 25, sang ché d& xuét dugc pham két hop bao gbém hop chét theo phuong
4n bt ky trong sb cac phuong an tur 1 dén 23, hodc mudi dugce dung cua ching, va mot
hozc nhiéu tac nhan tri liéu.

Theo phuong 4n 26, sang ché d& xudt hop chét theo phuong an bat ky trong sd céc
phuong an tu 1 dén 23, dé st dung lam thubc, cu thé 1a dé diéu tri, hodc ngin nglra bénh

hoic tinh trang bénh qua trung gian KARS.
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Theo phuong an 27, sang ché d& xudt hop chit theo phuong an bét ky trong sb cac
phuong 4n tir 1 dén 23, dé st dung trong viéc diéu tri, hoic ngin nglra bénh ung thu,
trong d6 phuong phéap nay bao gdm budc dung cho dbi tugng hop chét c6 cac cong thire
tir (I) dén (III), hodc mudi duoc dung cta ching, theo phuong én bat ky trong sb cac
phuong 4n tir 1 dén 7.

Theo phuong 4n 28, sang ché d& xuit hop chat theo phwong 4n 23, trong d6 bénh ung
thu dwoc chon tir bénh ung thu phdi té bao khong nhé (NSCLC), bénh ung thu gan, bénh
ung thu dau va cb, bénh ung thu thuc quan, bénh ung thu tr cung, bénh ung thu vu, bénh
ung thu bang quang, bénh ung thu ¢b tir cung, bénh ung thu két truc trang, bénh ung thu
than, u melanin, bénh ung thu da day, bénh ung thu tuyén tién liét khang thién (CRPC),
bénh bach ciu nguyén bao lympho cép tinh té bao T (T-ALL), bénh bach ciu dong tiy
cip tinh (AML), va hdi chtng loan san tiy (MDS), trong do6 phuong phép nay bao gdm
buéc dung cho dbi tugng hop chét c6 cac cong thuc tir (I) dén (I11), hodc mudi duoc

dung cta ching, theo phuong an bét ky trong sd cac phuong an tir 1 dén 7.

Theo phuong 4n 29, sang ché d& xuit hop chat theo phuong 4n 28, trong d6 bénh ung
thu phéi té bao khong nhd (NSCLC) duogc chon tir ung thu biéu md tuyén, ung thu biéu
mb t& bao vay, ung thu biéu mo té bao 16n, ung thu biéu mo than kinh noi tiét t& bao

16m, ung thu biéu mo tuyén-vay, va ung thu biéu md dang ung thu md lién két.

Theo phuong &n 30, sang ché d& xuét hop chat theo phuong an bét ky trong sb cac
phuong an tur 1 dén 23, dé sir dung trong viéc diéu tri, hodc ngin nglra bénh ung thu c6
su bién ddi di truyén hodc biéu sinh & cdc gen NFE2L2, KEAP1, CUL3, AKR1C3, hodc
tinh trang bénh khac bét ky din dén su hoat hoa cua hoat tinh phién ma NRF2 hodc su
biéu hién gen AKR1C3.

Theo phuong én 31, sang ché dé xudt hop chét theo phuong 4n bét ky tir 1 dén 23, dé sur
dung trong viéc diéu tri, hoic ngin ngira bénh ung thu c6 su biéu hién qua mitc AKR1C3

ma cao hon gié tri dinh trudce.

Tuy thudc vao viée lya chon nguyén li¢u b4t dau va quy trinh, hop chit c6 thé dugc thé
hién & dang mdt trong sb céc déng phéan lap thé ¢6 thé ¢6, hoic dudi dang hon hop cla
chung, vi du nhu dudi dang ddng phan quang hoc tinh khiét, hodc dudi dang hdn hop
ddng phan 1ap thé, chdng han nhu hdn hop chét triét quang va chit ddng phan khong dabi

quang, tuy thudc vao sb luong ctia nguyén tir cacbon bt dbi xtmg. Séng ché bao gdm

41



48952 421270

tt c4 cac chit ddng phan 1ap thé c6 thé c6 nay, bao gdm hdn hop triét quang, hén hop
ddng phan khong dbi quang va céc dang tinh khiét quang hoc. Tuy chon céc chit dong
phéan 1ap thé (R) va (S) hoat dong co thé dugc diéu ché str dung cac tac chit y tuéng dbi
xing hodc céac hoat chit déi ximg, hodc duge giai quyét st dung céac k§y thuét thong
thuong. Néu hop chét chira lién két doi, nhom thé c6 thé 1a c4u hinh (E) hodc (Z). Néu
hop chat chia xycloalkyl dugc thé hai 14n, nhém thé xycloalkyl c6 thé ¢6 cdu hinh cis

hoic trans. T4t ca cac dang hd bién ciing duge du dinh 12 dugc bao gdm trong sang ché.

Nhu dung trong ban mo ta nay, cac thuat ngit "mudi" hodc "cac mudi" ding dé chi mudi
cdng axit hodc mubi cong bazo cua hop chét theo sang ché. "Mudi" bao gém cu thé 14
"mudi dugc dung". Thuét ngit "mudi duoc dung" dung dé chi mudi ma gitt lai do hiru
hiéu va tinh chét sinh hoc ctia hop chét theo sang ché va thuong 1a khong mong mudn
vé mit sinh hoc hodc vé mit khéac. Trong nhiéu truong hop, hop chét theo sang ché c6
kha ndng tao thanh mudi axit va/hodc bazo do su ¢6 mit cia nhdm amino va/hodc

carboxyl hodc nhom tuong tu véi ching.
Mudi cong axit duge dung c6 thé duge tao thanh véi axit vo co va axit hitu co.

Céc axit vo co ma mudi co thé dugc tao dan xuat tir d6 bao gdm, vi du, axit clohydric,

axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va axit v6 co tuong tu.

Axit hitu co ma tir d6 mudi co6 thé duge tao dan xuat bao gdm, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric,
axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic,

axit toluen sulfonic, axit sulfosalixylic, va céc axit tuong tu.

Mudi cong bazo dugc dung ¢ thé dugc tao thanh voi bazo vO co va bazo hitu co.
Bazo v6 co ma mudi c6 thé duge tao dan xuat tr d6 bao gdm, vi du, muodi amoni va kim
loai ndm trong céc cdt tir I dén XII cla bang tuan hoan. Theo phuong an cu thé, mudi
duoc tao dan xuat tir natri, kali, amoni, canxi, magie, sat, bac, kém, va dong; mudi déc
biét thich hop bao gdm mudi amoni, mu6i kali, mudi natri, mudi canxi va muoi magie.
Céc bazo hitu co ma cac mudi co thé duogc tao dan xuat tir d6 bao gdm, vi dy, cdc amin
bac mot, bac hai va bac ba, cidc amin dugc thé bao gobm cac amin dugc thé cé trong tu

nhién, cic amin mach vong, nhya trao doi ion co béan, va bazo tuong tu. Céc amin hitu
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co nhét dinh bao gém isopropylamin, benzathin, cholinat, dietanolamin, dietylamin,

lysin, meglumin, piperazin va tromethamin.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thic bét ky trong sb cac cong
thire tr (I) dén (IV), theo phuong 4n bét ky trong sb cac phuong an tur 1 dén 5, & dang
mudi axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua,
chlortheophyllonat, xitrat, ethandisulfonat, fumarat, gluceptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hippurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat, mucat, naphthoat,
napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat,

sulfosalixylat, sulfat, tartrat, tosylat trifenatat, trifloaxetat hoéc xinafoat.

Theo khia canh khéc, sang ché dé xuat hop chét c6 cong thirc bat ky trong sb cac cong
thue tu (1) dén (IV), & dang mudi natri, kali, amoni, canxi, magie, sét, bac, kém, déng,
isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin,

piperazin hodc tromethamin.

Cong thirc bat ky néu trong ban md ta nay ciing dugc du dinh dé thé hién cic dang khong
duoc danh diu ciing nhu 1a cdc dang duoc danh diu ddng vi ctia hop chét. Hop chét
duoc danh déu ddng vi c6 cu tric duge minh hoa boi cac cong thire néu trong ban mo
ta ndy ngoai trir vi¢éc mot hodc nhiéu nguyén ti dugc thay thé bang nguyén tr c6 nguyén
tir khdi hogc sb khdi duoc chon. Céc chét déng vi ma co thé 1a két hop vao hop chét

theo sang ché bao gdom, vi du nhu, cic chat ddng vi cua hydro.

Ngoai ra, viéc két hop cua cac ddng vi nhét dinh, cu thé 1a doteri (nghia 13, ?H hodc D)
¢6 thé dem lai céc loi thé didu tri nhét dinh do sw én dinh trao ddi chét cao hon, vi du
nhu ting vé thoi gian bén théi in vivo hodc giam cic yéu cAu vé liéu luong hodc su cai
thién vé chi s diéu tri hodc kha nang dung nap. CAn hiéu rang doteri trong nglt canh
nay dugc coi nhu phn tir thé ctia hop chét cua cong thire (I). Nong do cua doteri, c6 thé
duoc xac dinh bsi yéu t6 lam giau ddng vi. Thuat ngit "nhan t6 lam giau déng vi" nhu
duoc st dung & day c6 nghia 1a ty 1¢ gitta do phong phu ddng vi va do phong phd tu
nhién cta dong vi cu thé. Néu chét thé trong hop chét theo séng ché duoc biéu thi 1a

doteri, hop chit nay c6 nhan t lam giau ddng vi cho mdi nguyén tr doteri duoc chi dinh
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12 it nhat 3500 (52,5% doteri két hgp & mdi nguyén tir doteri duoc chi dinh), it nhét 4000
(60% doteri két hop), it nhéat 4500 (67,5% doteri két hop), it nhat 5000 (75% doteri két
hop), it nhat 5500 (82,5% doteri két hop), t nhat 6000 (90% doteri két hop), it nhét
6333,3 (95% doteri két hop), it nhat 6466,7 (97% doteri két hop), it nhat 6600 (99%
doteri két hop), hodc it nhét 6633,3 (99,5% doteri két hop). Can hiéu ring thuat ngit
"yéu to gidu dong vi" c6 thé duoc ap dung cho ddng vi bat ky theo cung cach nhu duge
md ta déi véi doteri,

Céc vi du khac vé dong vi ma c6 thé duoc két hop vao hop chét theo sang ché bao gdm
déng vi ctia hydro, cacbon, nito, oxy, photpho, flo, va clo, lan luot chéng han nhu *H,
e, 130, Me, 15N, 18 31p, 32p, 35, 36C], 12, 1, 1. Do do, can hiéu ring sang ché bao
g6m hop chét ma két hop mot hodc nhiéu dong vi bét ky trong s6 cac ddng vi néu trén,
bao gdm vi du nhu, déng vi phong xa, nhu *H va 4, hodc hop chit ma cac dong vi
khong c¢6 hoat tinh phéng xa, nhu 2H va PC c6 mat. Céc hop chat duoc danh ddu dong
vi nhu vay 14 hitu ich trong cac nghién ctru trao ddi chat (voi 1*C), cac nghién ctru dong
hoc phan Gng (v6i, vi du nhu 2H hogc *I1), céc k¥ thudt phat hién hodc tao anh, ching
han nhu chup cét 16p phat xa positron (PET) hodc chup cit 16p vi tinh bing birc xa don
photon (SPECT) bao gdm cac xét nghiém phan b6 trén mod cua dugc chat va/hodc co
chit, hodc trong diéu tri phong xa clia cac bénh nhan. Cu thé 13, '8F hoac hop chat dugc
déanh déu o thé 14 dic biét thich hop cho cdc nghién ctru PET hodc SPECT. Hop chit
dugc gin nhan ddng vi c6 cong thue (I) co thé thuong duge diéu ché bang cac k¥ thuat
thong thuong da biét dbi voi ngudi c6 trinh d trung binh trong linh vye hodc bang quy
trinh twong tu v6i quy trinh d& duge mo ta trong cac Vi du va Phuong phap diéu ché
kém theo bang cach st dung chét phan tng dugc gin nhan ddng vi thich hop thay cho

chét phan tng khong dugc gin nhan dad dugc sir dung trudc déy.
DUQC PHAM

Nhu ding trong ban md t& nay, thuét ngtt "dwoc pham" dung dé chi hop chat theo sang
ché, hoac mudi dugc dung cta chung, cing voi it nhat 12 mot chat mang dugce dung, ¢

dang thich hop dé dung qua duong miéng hodc ngoai dudng tiéu hoa.

Nhu ding trong ban md ta nay, thuat ngft "chat mang dugc dung" dung d¢ chi chat hitu
dung trong viéc di¢u ch¢ hodc st dung dugc pham va bao gom, vi du nhu, chat pha

Jodng. dung moi, moi trudng phan tan, chat hoat dong bé mat, chét chong oxy hoa, chét
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bao quan, chét déng truong, chat dém, chét nhii twong hoa, chét 1am cham hép thu, mudi,
chétv Jam 6n dinh thudc, chat gén két, ta duoc, chit 1am phén tén, chit 1am tron, chét lam
4m, chét tao ngot, chét tao hudng Vi, thudc nhudém thich hop, va dang két hop cua ching,
nhu dﬁ biét d6i voi nguoi co hiéu biét trung binh trong linh vuc (xem, vi du nhu,
Remington The Science and Practice of Pharmacy, 220 Ed. Pharmaceutical Press, 2013,

pp. 1049-1070).

Thuét ng@t "luong hitu hiéu dé diéu tri" cta hop chét theo sang ché dung dé chi luong
ctia hop chit theo séng ché ma s& gay ra dap (mg sinh hoc hodc y hoc cua d6i tuong, vi
du nhu, lam gidm hodc trc ché enzym hodc hoat tinh protein, hodc cdi thién céc triéu
chtng, 1am thuyén giam tinh trang bénh, lam chdm hodc tri hoan su tién trién bénh, hoic
ngin ngira bénh, v.v.. Theo mdt phuwong 4n khong lam gi6i han sang ché, thuat ngit
"lwong hiru higu dé didu tri" dung dé chi lugng cia hop chét theo sang ché ma, khi ding
cho dbi twong, hitu hiéu dé (1) it nhét 13 1am thuyén giam, trc ché, ngin ngira va/hoic
c4i thién mot phan tinh trang bénh (i) qua trung gian KARS, hogc (ii) bénh nhay cam
v6i su tre ché KARS, hoic (iif) ddc trung béi hoat tinh (binh thudng hodc bt thuong)
cua KARS; hodc (2) lam giam hodc ¢ ché bénh nhay cam véi su rc ché KARS. Sang
ché con d& xudt phurong phap diéu tri, hodc ngin nglra bénh va/hodc r6i loan lién quan
dén su biéu hién AKR1C3 cao hodc sy nhay cam dbi vai su tc ché KARS, bao gém
budc ding cho dbi twong can ching luong hitu hiéu cia chét trc ché KARS phu thudc

AKRI1C3.

Nhu dung trong ban mo ta nay, thuat ngir "dbi twong" dung dé chi dong vat linh trudng
vi du nhu con nguoi (nam hodc nir), khi, cho, tho, chudt lang, lon, chudt céng va chuot
nhit. Theo cac phuong 4n nhét dinh, dbi tuong la dong vt linh trudng. Theo phuong an
khac nita, ddi tuong 1a nguoi.

Nhu dung trong ban md ta nay, thudt ngit "trc ché", "su e ché" hodc "viéc tc ché" dung
dé chi su giam di hodc sy kim ham cua tinh trang, triéu chung, hodc rbi loan, hoic bénh
nhét dinh, hodc sy gidm déng ké cua hoat tinh co s& cta hoat tinh hodc quy trinh sinh
hoc.

Nhu dung trong ban mo ta nay, thuét ngit "didu tri", "viéc diéu tri", hodc "su diéu tri"
bénh hoiic réi loan bat ki dimg dé chi viéc 1am nhe bot hoge cai thién bénh hogc rbi loan

(tirc 13, 1am cham hodc ngén chin sy phat trien cua bénh hodc it nhat 1a mdt trong céc
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triéu chung lam sang cua ching); hodc lam nhe b4t hodc cai thién it nhét 1a mot thong
sb vét Iy hogc chi thi sinh hoc két hgp v6i bénh hodc 61 loan, bao gém cac thong sb vat

Iy hode chi thi sinh hoc ma c6 thé khong nhan thdy d6i voi bénh nhan.

Nhu dung trong ban mo ta ndy, thudt ngl "ngan ngira", "viéc ngédn nglra", hodc "sur ngan
ngua" bénh hodc roi loan bat ky dung dé chi su di€u tri phong ngtra ctia bénh hodc roi

loan; hoic tri hodn su khdi phat hodc su tién trién ctia bénh hodc roi loan.

Nhu dung trong ban mo ta nay, doi tugng "cAn" sy diéu tri neu doi twgng nay hudng loi

vé mit sinh hoc, vé mit y hoc, hodc vé chét luong cude song tir viéc diu tri nay.

Nhu dung trong ban mo ta nay, cac thuét ngit chi sb it va cac thut nglt tuong tu dung
trong ngit canh cua sang ché (dic biét la trong ngl canh cta yéu cau bao hd) can duoc
hidu 12 bao ham ca nghia s it va nghia so nhicu trir khi dugc chi ra 1a ¢6 nghia khac

trong ban mo ta nay hodc méu thuan mét cach rd rang bdi ngflt canh.

T4t ca cac phuong phap dugc md ta trong ban mo ta nay c6 thé duoc thuc hién theo thi
tu thich hop bét ky trir khi duoc biéu thi theo cach khac trong ban md ta nay hodc theo
cich khéc mau thudn mot cach rd rang béi ngit canh. Viée st dung vi du bét ky va tat
ca cac vi du, hodc ngdn ngtt vi du (vi du, “chéng han nhu”) dugc dé xuét trong ban mo
ta nay, chi nhim minh hoa tét hon cho séng ché va khong lam giGi han pham vi clia sang

ché duoc yéu cu bao ho theo cach khac.

Nguyén tu bat dbi xtng bét ky (vi du nhu, cacbon hodc nguyén tir tuong tu) cta (cac)
hop chit theo sang ché c6 thé c6 mit & cAu hinh dugc lam giau trigt quang hodc dong
phéan déi anh, vi du nhu céu hinh (R), (S) hodc (R,S). Theo cac phuong an nhét dinh,
mdi nguyén bt dbi xtimg c6 do doi ddng phéan dbi anh it nhét 1a 50 %, d6 doi dong
phan d6i anh it nhét 1a 60 %, do doi dong phéan dbi anh it nhét 1a 70 %, d6 doi dong phan
déi anh it nhat 12 80 %, do doi ddng phan ddi anh it nhét 12 90 %, do doi dong phén dbi
Anh it nhét 12 95 %, hodc do doi ddng phan dbi anh it nhét 1a 99 % trong cau hinh (R)
hoac (S). Cac phén tr thé tai cac nguyén tir o lién két doi chua no c6 thé, néu duoc, 6
mit & dang cis (Z) hodc trans (E).

Theo d6, nhu duoc st dung ¢ day hop chét theo sang ché co thé dudi dang ciia bt ky
trong s cac chét ddng phan 1ap thé, cac chit dong phan quay, céc chéit ddng phan atrop,
c4c chat hd bién c6 thé hodc cac hon hop cta ching, vi du nhu, dudi dang céac chét déng

phan lap thé gan nhu tinh khiét vé mit hinh hoc (cis hodc trans), cac ddng phan khong
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d6i quang, cac chit ddng phan quang hoc (cac antipode), cac chét triét quang, hodc céc
hdn hop cua ching.

HBn hop thu dugc bét ky cta cac chat dong phan 1ap thé c6 thé dugc phan tach trén co
s su khac biét hoa ly cta cac thanh phin cdu thanh, thanh cac chét ddng phan quang
hoc hoiic hinh hoc tinh khiét hoic vé& co ban tinh khiét, chat ddng phan khong ddi quang,

chét triét quang, vi du nhu, bang sdc ky va/hodc su két tinh hoéa phan doan.

Chét triét quang thu dugc bét ky cua san pham cudi cuing hodc céc hop chét trung gian
¢6 thé duoc phan gidi thanh ddng phan dbi anh bang phuong phap da biét, vi du nhu,
bang cich phan tach mudi ddéng phan khong d6i quang cua ching, thu dugc véi axit
hodic bazo ¢6 hoat tinh quang hoc, va giai phong hop chét axit hodc bazo c6 hoat tinh
quang hoc. Cu thé 1, do d6 hop chét bazo ¢6 thé duoc st dung dé phéan gidi hop chét
theo sang ché thanh céc chét twong phan quang hoc cta chung, vi du nhu, béng tinh thé
héa phan doan cua mudi dugc tao thanh véi axit ¢6 hoat tinh quang hoc, vi du nhu, axit
tartaric, axit dibenzoyl tartaric, axit diaxetyl tartaric, axit di-O,0'-p-toluoyl tartaric, axit
mandelic, axit malic, hodc axit camphor-10-sulfonic. Céc san pham triét quang c6 thé
cling dugc phan gidi boi phép sdc ky dbi xtng, vi du, phép sdc ky long hiéu qué cao

(HPLC) str dung chét hip thu ddi xtng.
PHUONG PHAP TONG HGP CAC HOP CHAT THEO SANG CHE

Hop chét theo sang ché c6 thé dugc diéu ché theo dinh nghia vé hop chét c6 cong thirc
D), béng cac con duong dugc mo ta trong cac So dd hodc cac Vi du sau day. T4t ca céc
phuong phap dugc mo ta trong ban mo ta nay co thé duogc thuc hién theo tht tu thich
hop bét ky trir khi duoc biéu thi theo cach khac trong ban md ta nay hodc theo cach khac
mau thudn mot cach rd rang béi ngit canh. Viée st dung vi du bét ky va tat ca cac vi dy,
ho#c ngdn ngit vi du (vi du, “chang han nhu”) dugc d& xuét trong ban md ta nay, chi
nhim minh hoa t6t hon cho sang ché va khong lam giGi han pham vi cla sang ché duoc

yéu ciu bao ho theo cach khac.

Trong c4c phuong phap chung néu trén, Ri, Ro, Rs, Ry, Rs, R, duge dinh nghia nhu &
trén, hoic duoc gidi han & cac ky hiéu trong cac so dd. Trir khi dugc chi ra 1a khac, cac

nguyén li¢u ban dau la c6 ban s&n hodc duge didu ché bang cac phuwong phap da bit.
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So dd tong hop chung

Sodol
1 5
R1 R5 R1 R5 . R 3
NH
R! rle /JQ\JBOC (@) R! ,{l NBoc __L R! N
+ —_—
R1 O R1 R1
R'" O R'" O R'" O
O
R1 $5 N)J\N/\R4
© R! N H
R4 R1
HZN) R' O

Budc (a) gdbm phan g ngung tu cta anilin duoc thé va N-Boc-4-oxopiperidin trong su
c6 mit ctia pyrolidin trong dung mdi thich hgp chdng han nhu DMSO ¢ nhiét do thich
hop chéng han nhu 140 °C. Budce (b) gém viéc loai bo nhom bdo vé N chéng han nhu
nhém Boc va PMB bing cach st dung cac chét phan tng ching han nhu TFA trong
dung moi thich hgp chéng han nhu DCM & nhiét do trong phong. Bude (c) gdm su tao
thanh ctia ure véi amin bac mot béng cach str dung cac chét phan tng chéng han nhu
CDI hoic triphosgen trong dung moi thich hgp chéng han nhu DMF va MeCN va bazo
ching han nhu bazo Hunig ¢ nhiét d trong phong. Mot cach tuy y, sau budce (c), cac
phan tir thé ctia nhom R* ¢6 thé duoc tién doi thém thanh céc phan tir thé méi bang
phuong phap ching han nhu sy amin hoa kho, sy alkyl hoa, sy sulfonyl hoa, su

phosphoryl hoa, su khit bdo vé O, su thuy phan este, va su amit hoa.

So do 2
O
1 RS RS
R R
o R E NH R (a) ]! r{‘ N/U\ﬁ/\R4
+

- OCN .

R' O R'" O

Bude (a) gdm phan Gng cua hop chét spiro-piperidin va isoxyanat da dugc thé trong
dung moi thich hop chéng han nhu THF & nhiét d thich hop chéng han nhu nhiét do

trong phong.
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So do 3
0 0
R R® N)LN/\R4 R' R° N)J\N/\R4
R! N H (@) R! N H
R R
R'" O R' OH

Budc (a) gdm phan tng d& khtr keton thanh ruou tuong ng bing cach sir dung chét
phan Gng thich hop chéing han nhu natri bohydrua va trong dung moéi thich hop ching
han nhu etanol & nhiét do thich hop chéng han nhu nhiét do trong phong. Trong mot sb
truong hop, cac chét dong phan d6i anh ctia rwou duoc tach bang sdc ky bang céach sir
dung cdt bét dbi xung.

Hop chét theo phuong an nay hiru dung trong viée didu ché hop chét theo séng ché, vi

du nhu, hop chét c6 céc cong thuc tir (I) dén (IV), hoiic mubi duge dung cua ching.

Sang ché con bao gbm bién thé bit ky ctia c4c quy trinh nay, trong d6 sdn pham trung
gian co thé thu duoc & giai doan bét ky ctia chiing dugc st dung lam nguyén ligu bét
dau va cac bude con lai duoc thuc hién, hodc trong do6 nguyén liéu bat dau duoc tao
thanh in situ trong diéu kién phan (mg, hodc trong d6 cc thanh phén phan tng dugc st
dung ¢ dang mudi clia chiing hodc nguyén li¢u tinh khiét vé mit quang hoc. Hop chét
theo sang ché va cac hop chét trung gian cling ¢6 thé dugc chuyén ddi thanh nhau theo

cac phuong phéap thuong la da biét déi voi ngudi c6 hidu biét trung binh trong linh vuc.

Theo khia canh khac, sang ché d& xuit dugc phém bao g@)m hop chét theo sang ché,
hodc mubi duoc dung ctia ching, va chit mang duoc dung. Theo phuong an khac nita,
duoc phdm bao gbm it nhét 12 hai chit mang dugc dung, ching han nhu céc chit mang
dugc md ta trong ban md ta nay. Dugc phim nay c6 thé duoc bao ché cho dudng dung
cu thé nhu ding qua dudng miéng, dung ngoai dudng tiéu hoa (vi du bang cach tiém,
truyén, ding qua da hogc tai chd), va dung qua truc trang. Dung tai chd ciing c6 thé 1a
cung cip bang cach xong hogc trong mili. Dugc phim theo sang ché c6 thé dugc bao
ché & dang rén (bao gém, nhung khong giGi han &, vién nang, vién nén, vién tron, hat,
bot hodc thube dan), hodc & dang 16ng (bao gbm, nhung khdng bi gidi han &, dung dich,
huyén phii hodc nhil tuong). Vién nén c6 thé dugc phtt mang hodc dugc phu tan trong
rudt theo phuong phép da biét trong linh vuc. Thuong 1a, dugc phim 14 vién nén hogc

vién nang gelatin bao gdm thanh phan hoat tinh cting véi mot hodc nhidu chit sau déy:
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a) chat pha loang, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza
va/hodc glyxin;
b) chét 1am tron, vi du, silic dioxit, d4 talc, axit stearic, mudi magie hodc canxi cua

n6 va/hoic polyetylenglycol; cling nhu dbi vé6i vién nén

c) chét gén két, vi dy, magie nhom silicat, bot nhdo tinh bot, gelatin, tragacan,
metylxenluloza, natri carboxymetylxenluloza va/hodc polyvinylpyrolidon; néu

muodn

d) chét phén 3, vi du nhu, tinh bdt, aga, axit alginic hodc mudi natri cua no, hodc

hdn hop sti; va
e) chét hép thu, chit mau, huong vi va chét 1am ngot.
PHUONG PHAP SU DUNG CUA SANG CHE

Hop chét c6 cong thire bét ky trong sb cac cong thire tir (I) dén (III) & dang tu do hodc
0 dang mubi dugce dung, thé hién cac tinh chét duoc 1y c6 gia tri, vi du nhu tinh chét
didu bién IL-17, vi du nhu dugc chi ra trong cac thtr nghiém in vitro nhu néu trong phan
iép theo, va do do duge chi dinh dé tri lidu hogc dé sir dung lam hoa chat nghién ctru,

vi du 1am hop chét cong cu.

Hop chét theo séng ché ¢6 thé hitu dung trong viéc diéu tri, hodc ngin ngira bénh ung
thu, trong d6 bénh ung thu dugce chon tir bénh ung thu phdi té bao khong nho (NSCLC),
bénh ung thu gan, bénh ung thu dAu va cb, bénh ung thu thuc quan, bénh ung thu tir
cung, bénh ung thu vi, bénh ung thu bang quang, bénh ung thu ¢d tir cung, bénh ung
thu két truc trang, bénh ung thu thén, u melanin, da day, bénh ung thu tuyén tién liét
khang thién (CRPC), bénh bach cdu nguyén bao lympho cép tinh té bao T (T-ALL),
bénh bach cau dong tiry cap tinh (AML), va hdi chtng loan san tiy (MDS).

Do d6, khia canh khéc 13, sing ché dé xuét viéc sir dung hop chét ¢ cong thie (1), (ID),
hoac (I1I), hoac hop chét theo phuong an bét ky trong s6 cac phuong an néu trén (tirc la
theo cac phuong an tur 1 dén 9¢), hoac mudi duge dung ca chung, trong tri ligu. Theo
phuong 4n khéc, viée tri lidu duge chon tir bénh, ma c6 thé duge didu tri bang chit tc
ché KARS phu thuoc AKR1C3. Theo phuong an khac, bénh duoc chon tir danh sach
néu trén, thich hop 1a tor bénh ung thu, cu thé 13 trong d6 bénh ung thu dugc chon tir

bénh ung thu phdi té bao khong nhé (NSCLC), bénh ung thu gan, bénh ung thu dau va
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cb, bénh ung thu thuc quan, bénh ung thu t cung, bénh ung thu v{, bénh ung thu bang
quang, bénh ung thu ¢b tir cung, bénh ung thu két truc trang, bénh ung thu than, u
melanin, bénh ung thu da day, bénh ung thu tuyén tién liét khang thién (CRPC), bénh
bach ciu nguyén bao lympho cAp tinh té bao T (T-ALL), bénh bach cau dong tay cip
tinh (AML), va hoi ching loan san tiy (MDS).

Do d6, khia canh khéc 1a, sdng ché @ xuét hop chét c6 cong thuc bét ky trong sb cac
cong thte tr (I) dén (III), hodc hop chét theo phuong an bét ky trong sb cac phuong an
néu trén (tic la theo phuong an bat ky trong sb cac phuong an tir 1 dén 9¢), hodc mudi
duoc dung cua chung, dé sur dung trong tri liéu. Theo phuong an khac, viéc tri liéu dugc
chon tir bénh ma co thé duoc diéu tri bang chét trc ché KARS phu thugc AKR1C3. Theo
phuong an khac, bénh duogc chon tir danh sach néu trén, thich hop la tir bénh ung thu,
cu thé 1a trong d6 bénh ung thu dugc chon tir bénh ung thu phoi té bao khong nhd
(NSCLC), bénh ung thu gan, bénh ung thu dau va cd, bénh ung thu thuc quan, bénh ung
thu tr cung, bénh ung thu v, bénh ung thu bang quang, bénh ung thu c¢b tir cung, bénh
ung thu két truc trang, bénh ung thu than, u melanin, bénh ung thu da day, bénh ung thu
tuyén tién liét khéng thién (CRPC), bénh bach cau nguyén bao lympho cép tinh té bao
T (T-ALL), bénh bach cau dong tay cip tinh (AML), va hoi chimg loan sén tuy (MDS).

Theo khia canh khéc, sang ché d& xuét phuong phap diéu tri, hodc ngin ngira bénh ma
duoc didu tri bé“mg chét trc ché KARS phu thuoc AKR1C3 bao gém viéc dung hop chét
¢6 cong thuc bit ky trong sb cac cong thirc tur (1) dén (IV), hodc hop chét theo phuong
4n bat ky trong sd cac phuong an néu trén (tire la theo phuong an bét ky trong s6 céc
phuong éan tur 1 dén 5, hodc mudi duge dung cua ching. Theo phuong an khac, bénh
duoc chon tir danh sach néu trén, thich hop la tr bénh ung thu, cu thé 1a trong d6 bénh
ung thu dugc chon tir bénh ung thu phoi té bao khdng nhé (NSCLC), bénh ung thu gan,
bénh ung thu dau va co, bénh ung thu thyc quan, bénh ung thu t cung, bénh ung thu
vi, bénh ung thu bang quang, bénh ung thu ¢d tir cung, bénh ung thu két truc trang,
bénh ung thu than, u melanin, bénh ung thu da day, bénh ung thu tuyén tién liét khang
thién (CRPC), bénh bach cAu nguyén bao lympho cdp tinh té bao T (T-ALL), bénh bach
cAu dong tay cip tinh (AML), va hoi ching loan san tiy (MDS).

Do do6, khia canh khéc 1a, sang ché @& xuét viéc str dung hop chét co cong thic bat ky
trong sd cac cong thue tir (1) dén (IV), hoic hop chét theo phuong an bét ky trong s6 cac

phuong 4n néu trén (tirc la theo phuong an bat ky trong sb cac phuong an tir 1 dén 5,
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hoic mubi dugc dung cia chung, dé san xuét thudc. Theo phuong 4n khéc, thubc nay 1a
dé didu tri, hodic ngn ngira bénh, ma c6 thé dugc didu tri bing chét tc ché KARS phy
thuoc AKR1C3. Theo phuong an khac, bénh duoc chon tir danh sach néu trén, thich hop
12 tir bénh ung thu cu thé 1a trong d6 bénh ung thu dugc chon tir bénh ung thu phéi té
bao khong nho (NSCLC), bénh ung thu gan, bénh ung thw diu va cd, bénh ung thu thue
quan, bénh ung thu tir cung, bénh ung thu v, bénh ung thu bang quang, bénh ung thu
¢d tir cung, bénh ung thu két truc trang, bénh ung thu than, u melanin, bénh ung thu da
day, bénh ung thu tuyén tién liét khéng thién (CRPC), bénh bach cdu nguyén bao lympho
cdp tinh té bao T (T-ALL), bénh bach cdu dong tity cap tinh (AML), va hoi chiing loan
san tuy (MDS).

Duogc pham hodc dang két hop theo sang ché c6 thé & dang lidu don vi c6 khoang 1 -
1000 mg (cac) thanh phan hoat tinh cho dbi tuong niing khoang 50 - 70 kg, hodc khoang
1 - 500 mg hodc khoang 1 - 250 mg hodc khoang 1 - 150 mg hodc khoang 0,5 - 100 mg,
hodc khoang 1 - 50 mg cua céac thanh phén hoat tinh. Liéu luong hitu hiéu dé diéu tri
cia hop chit, duoc phém, hodc dang két hop ctia chung, phu thudc vao loai cua dbi
tuong, khéi luong co thé, tudi va tinh trang bénh cu thé, rdi loan hodc bénh hodc muc
do nghiém trong cua ching can dugc diéu tri. M6t béc si, bac si 1am sang hodc béc si
th y ¢6 k¥ ndng binh thuong ¢6 thé dé& dang x4c dinh luong hiéu qua cua mdi trong sb
cac thanh phén hoat tinh cAn thiét thé ngan ngua, diéu tri hoic trc ché tién trién cua réi

loan hodc bénh.

Tinh chét lidu lugng chi ra & trén c6 thé chung minh duge bang cach st dung céc thir
nghiém in vitro va in vivo béng cach st dung thuan loi 1a dong vat c6 va, vi du nhu,
chudt nhit, chudt cdng, ché, khi hodc co quan, md va ché phdm dugc phén l4p cia
ching. Hop chat theo séng ché ¢6 thé duoc dung in vitro & dang dung dich, vi du nhu,
dung dich trong nuée, va in vivo trong rudt, ngoai duong tiéu hoéa, thuén loi 1a trong tinh
mach, vi du nhu, dudi dang huyén phu hodc trong dung dich trong nudc. Liéu lugng in
vitro ¢6 thé nim trong khoang ndng do6 tr khoang 10~ mol dén 10 mol. Luong hiru
hiéu dé diéu tri in vivo tuy thudc vao duong dung, co thé nam trong khoang tir khoang

0,1 - 500 mg/kg, hodc trong khoang tir khoang 1 - 100 mg/kg.
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SAN PHAM KET HOP VA LIEU PHAP KET HOP THEO SANG CHE

"Dang Kkét hop" 1a dé chi hoic dang két hop ¢ dinh ¢ dang don vi liéu luong, hoic viéc
dung két hop trong d6 hop chét nay cla séng ché va ddi tac két hop (vi du thubc khac
nhu dugc giai thich dudi ddy, cling dugce goi 1 "tac nhén tri liéu" hodc "déng chét") co
thé dugc ding cing ltc hodc mot cach tach bict trong cac khoang thoi gian, cu thé 1a
trong d6 cac khoang thoi gian nay cho phép rang cac dbi tac két hop thé hién su hop tac,
vi du tac dung hiép ddng. Céc thanh phin don 1é ¢6 thé dugc dong gbi trong bo kit hodc
riéng biét. Mot hodc ca hai thanh phan (vi du chit bot hoge chét 16ng) c6 thé duge hoan
nguyén hodc pha loang thanh liéu lugng mong mudn trude khi dung. Céc thudt ngit "viéc
ding cung nhau" hodc "viéc dung két hop" hodc dang tuwong tu nhur dung trong ban mo
ta nay c6 nghia 1a bao ham viéc dung cua dbi tac két hop dugce chon cho d6i twong don
1¢ can chung (vi du nhu bénh nhén), va dugc dy dinh 1a bao gém phac dd diéu tri trong
do6 cac tac nhan nay khong nhét thiét 1a duge dung bang cing dudng dung hodc cling
Itc. Thuét ngtt "dang két hop duoc phim" nhu dung trong ban mod ta nay 6 nghia la san
phém ma bit nguén tor viée tron hoac két hop nhiéu hon mot tdc nhén tri liéu va bao
gém ca dang két hop ¢b dinh va khong ¢b dinh cia cac tic nhén tri liéu. Thudt ngit "dang
két hop ¢ dinh" c6 nghia 13 cdc tac nhan tri liéu, vi du nhu hop chét theo sang ché va
déi téc két hop, déu duoc ding cho bénh nhan mot cach dong thoi & dang thuc thé hoic
lidu luong don 1&. Thuét ngtr "dang két hop khong ¢ dinh" c6 nghia 1a céac tac nhan tri
liéu, vi du, hop chét theo sang ché va dbi tac két hop, ca hai dugce dung cho bénh nhan
dudi dang céc thuc thé riéng biét ddng thoi, cing luc hogc lan lugt ma khong c6 gidi
han thoi gian cu thé, trong d6 viéc ding nay tao ra mic hiéu qua tri li¢u ctia hai hop chét
trong co thé ctia bénh nhan. Diéu sau cling 4p dung cho liéu phép hén hop, vi du nhu

dung ba ho#c hon ba tdc nhén tri li¢u.

Thuét nglt "duoc phim két hop" nhu dung trong ban md ta nay dung dé chi dang két
hop cb dinh trong mot dang don vi lidu luong, hodc dang két hop khong c¢b dinh hoic
b6 kit gdm cdc phin dé ding két hop trong d6 hai hodc hon hai téc nhan trj liéu 6 thé
duoc dung mot cach doc 1ap cung lic hogc riéng ré& cach nhau mot khoang thoi gian, cu
thé trong d6 khoang cach thoi gian nay cho phép ma cac dbi tac két hop thé hién tac

dung hop tac, vi du, tac dung hi€p dong.

Thuit ngit "tri liéu két hop" ding dé chi viéc dung hai hodc hon hai tac nhan tri ligu dé

diéu tri tinh trang bénh hodc 161 loan dugec mo ta trong sang ché. Viéc dung nay bao ham
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viéc dung cing nhau cta cac tic nhan trj liéu theo phuong thirc v& co ban ddng thoi,
chéng han nhu trong vién nang don 1€ c6 ti 1€ ¢ dinh cta c4c thanh phan hoat tinh. Theo
cach khéc, viéc dung nay bao ham viéc dung cung nhau trong nhiéu vét chira, hodc trong
céc vat chira riéng r& (vi dy, vién nang, bdt, va dich 16ng) dbi voi mdi thanh phén hoat
tinh. BOt va/hodc dich 1dng co thé duoc hoan nguyén hodc duoc pha lodng dén lidu luong
mong mudn trude khi dung. Ngoai ra, viéc dung ndy cling bao ham viéc dung mdi loai
tac nhan tri liéu theo phuong thic tudn tu, vao thoi gian gﬁn nhu cung nhau hodc vao
cac thoi gian khac nhau. Trong mdi truomg hop, phac dd diéu tri s& mang lai céc tac
dung c6 loi ctia dang két hop thubc trong viéc diéu tri tinh trang bénh hodc 161 loan dugc
mod ta trong ban mo ta nay.

Hop chét theo sang ché ¢co thé duge dung déng thoi vai, hodc trude, hodc sau, mot hodc
nhidu tac nhan tri lidu khac. Hop chat theo sdng ché ¢6 thé duoc dung riéng r&, theo cing
duong dung hodc duong dung khac nhau, hodc cuing nhau trong cung mdt dugc phém
vGi cac chat khac. Tac nhan tri liéu 1a, vi du nhu, hop chit hoa hoc, peptit, khang thé,
manh khang thé hodc axit nucleic, ma c6 hoat tinh tri liéu hodc tang cuong hoat tinh tri

lidu khi ding cho bénh nhén két hop v6i hop chét theo sang ché.

Theo mot phuong an, sang ché dé xuét san phém bao gdm hop chét c6 cong thie (D),
(1), (IIT) hodc (IV), hodc hop chét theo phuong 4n bt ky trong sb cac phuong 4n néu
trén (tc 1a theo phuong an bét ky trong sd cac phuong an tir 1 dén 5, hodc mudi dugce
dung cta chung, va it nhét 12 mét tac nhan tri liéu khac dudi dang ché phim két hop dé

str dung ddng thoi, riéng ré hodc tudn tu trong tri liéu.

Theo mdt phuong an, viée tri liéu la viée diéu tri, hoic ngin ngtra bénh hodc tinh trang
bénh qua trung gian chét trc ché KARS phu thuoc AKR1C3. San pham dugc cung cip
dudi dang ché pham két hop bao gdbm hop phan bao gbém hop chét c6 cong thirc bat ky
trong s6 céac cong thire tir (1) dén (IV), hoic mubi dugc dung cta ching, va (cac) tac
nhén tri liéu khic cung nhau trong cing mot dugc phém, hodc hop chét c6 cong thirc
bét ky trong sb cac cong thire tir (I) dén (IV), hodc mudi duge dung ctia chiing, va (céc)

tdc nhén tri liéu khac & dang riéng r&, vi du nhu & dang bd kit.

Theo mdt phuong an, sang ché dé xuit dugc pham két hop bao gbém hop chét c6 cong
thirc bit ky trong sb cac cong thire tr (1) dén (IV), hoic hop chét theo phuong an bét ky

trong sd cac phuong dn néu trén (tirc la theo phuong an bét ky trong sb cac phuong an
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tr 1 dén 5, hodc mubi dugc dung cta chung, va (cac) tc nhan tri liéu khac. Tuy y, dugc

phim két hop nay ¢6 thé bao gdm chét mang duge dung, nhu duwge mé ta o trén.

Theo mdt phuong an, sang ché dé xuét bo kit bao gdbm hai hogc nhidu duoc pham riéng
rg, it nhit 1a mot trong s6 chang chira hop chét c6 cong thirc bét ky trong s6 céc cong
thie tir (I) dén (IV), hodc hop chét theo phuong an bét ky trong sb cac phuong 4n néu
trén (t&c la theo phuong an bét k¥ trong s6 cac phuong 4n tir 1 dén 5, hodc mubi duoc
dung ctia chung. Theo mot phuong an, bo kit nay bao gdm cac phuong tién dé gitt riéng
ré duoc phém nay, nhu vat chta, chai dugc chia nho, ho#ic goi 14 kim loai dugc chia
nho. Vi du vé bd kit nay 1a goi phong, nhu thuong duge sir dung dé dong goi vién nén,

vién nang va dang tuong tu.

B0 kit theo sang ché co thé duge st dung dé dung céc dang liéu lugng khac nhau, vi du,
dudng miéng va ngoai dudng tiéu héa, d¢ dung dugc pham riéng r& & cac khodng cach
lidu luong khac nhau, hogc dé chuan do duge phim riéng ré dbi v6i nhau. Dé hd tro cho

su tuén thd, kit theo sang ché thuong bao gdbm hudng dan st dung.

Trong li¢u phap két hop theo séng ché, hop chét theo sang ché va tac nhan tri liéu khac
¢6 thé duogc san xuit va/hoic duge bao ché boi ciing nha san xuit hodc cac nha san Xudt
khac nhau. Hon ntta, hop chét theo sang ché va tac nhan tri liéu khac c6 thé duoc két
hop cung nhau trong liéu phap két hop: (i) trudc khi phat hanh san phim két hop t6i cac
bac si (vi du trong truong hop kit bao g6m hop chét theo sang ché va tac nhan tri liéu
khéc); (ii) boi chinh bac s (hodc dudi sy huong dan cua béac si) mot khoang thoi gian
ngén trude khi dung; (iii) trong chinh bénh nhén, vi du trong qua trinh ding tudn tu cla

hop chét theo sang ché va tac nhan tri liu khac.

Theo d6, sang ché dé xut viéc st dung hop chét c6 cong thic bét ky trong sb cic cong
thire tir (I) dén (IV), ho#c hop chét theo phuong an bét ky trong s6 cac phuong 4n néu
trén (tirc la theo phuong an bét ky trong s cac phuong an tir 1 dén 5, hoic mubi dugc
dung cta ching, dé didu tri, hodc ngin nglra bénh hodc tinh trang bénh qua trung gian
chét e ché KARS phu thude AKR1C3, trong d6 thudc duoc didu ché dé dung véi tac
nhén tri liéu khéac. Sang ché con dé xuét viéc st dung tac nhan trj li¢u khéc dé diéu tri,
hodc ngdn ngira bénh hodc tinh trang bénh qua trung gian chét (rc ché KARS phu thudc
AKR1C3 trong d6 thude dugc dung véi hop chét c6 cong thuc bat ky trong s6 cac cong

thte tir (1) dén (IV), hodc mubi duoc dung ctia chiing.
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Sang ché con dé xut hop chét c6 cong thic bét ky trong sb cac cong thire tr (1) dén
(IV), hodc hop chét theo phuong 4n bét ky trong sd cac phuong 4n néu trén (tirc 1a theo
phuong an bét ky trong sb cac phuong an tir 1 dén 5, hodc mudi duge dung cia ching,
dé str dung trong phuong phép diéu tri, hodc ngin nglra bénh hodc tinh trang bénh qua
trung gian chét trc ché KARS phu thuc AKR1C3, trong d6 hop chét nay c6 cong thirc
(), (1), (I1I), hodc (IV), hodc hop chét theo phuong 4n bat ky trong sb cac phuong 4n
néu trén (ttc 1a theo phuong an bét ky trong sb cac phuong éan tir 1 dén 5, hosic mudi
duge dung ciia ching, duge didu ché dé ding voi tic nhan trj li¢u khéc. Sang ché con
d& xuét tac nhan tri liéu khéac dé str dung trong phuong phap diéu tri, hodc ngin ngira
bénh hoic tinh trang bénh qua trung gian chét e ché KARS phu thuoc AKR1C3, trong
d6 tac nhan trj lidu khac duoc diéu ché dé dung vai hop chit c6 cong thire (I), (ID), (T11),
hoic (IV), hodc hop chét theo phuong an bét ky trong s cac phuong an néu trén (tirc 1a
theo phuong an bét ky trong s6 cac phuong an tir 1 dén 5, hodc mudi duge dung cua
ching. Sang ché con dé xuét hop chat c6 cong thire (I), (IT), (IIT), hoge (IV), hogc hop
chit theo phuong 4n bét ky trong sb cac phuong an néu trén (tirc la theo phuong an bét
ky trong s6 cac phuong an tur 1 dén 5, hoac mudi duoc dung ctia chtng, dé st dung trong
phuong phép diéu tri, hodc ngin nglra bénh hodc tinh trang bénh qua trung gian chét trc
ché KARS phu thuoc AKR1C3, trong dé hop chét nay c6 cong thirc (I), (I), (IIT), hodc
(IV), hodc hop chét theo phuong 4n bét ky trong sd cac phuong 4n néu trén (tirc 1a theo
phuong an bét ky trong sd cac phuong én tir 1 dén 5, hodc mubi duge dung clia ching,
dugc dung véi tac nhan tri liu khac. Sang ché con dé xut tac nhén tri liéu khac dé su
dung trong phuong phap diéu tri, hodc ngin ngira bénh hodc tinh trang bénh qua trung
gian chat c ché KARS phu thuoc AKRIC3, trong d6 tdc nhan tri liéu khac dugc dung
v6i hop chét ¢6 cong thire (1), (IT), (IIT), hodc (IV), hodc hop chét theo phuong 4n bét ky
trong s cac phuong 4n néu trén (tirc 1a theo phuong an bét ky trong s6 cac phuong én

tir 1 dén 5, hodc mudi dugce dung cia ching.

Sang ché con d& xuét viéc st dung hop chét c6 cong thue bit ky trong sb cac cong thirc
tir (I) dén (IV), hodc hop chét theo phuong 4n bat ky trong sd cac phuong én néu trén
(ttc 1a theo phuong an bat ky trong sb cac phuong an tir 1 dén 5, hoic mubi duge dung
cia ching, dé diéu tri, hoic ngin ngira bénh hodc tinh trang bénh qua trung gian
AKRI1C3, trong d6 bénh nhén da dugc diéu tri tir trude (vi du nhu trong vong 24 gio)

bang tac nhan tri liéu khac. Sang ché con dé xuat viéc str dung tac nhan tri liéu khéc dé
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didu tri bénh hodic tinh trang bénh qua trung gian chét rc ché KARS phu thudc AKRI1C3,
trong do bénh nhan da dugc didu tri tr trude (vi du nhu trong vong 24 gio) bing hop
chét c6 cong thie (1), (ID), (III) hodc (IV), hodc hop chét theo phuong 4n bét ky trong sb
cac phuong an néu trén (trc 1a theo phuong an bét ky trong s6 cac phuong an tir 1 dén

5, hodc mudi dugc dung cua ching.
Vi du thyc hién sang ché
Vi du minh hoa cho sang ché

Sang ché dugce minh hoa thém bang céac vi du va so dd tdng hop, ma khong duoc hiéu
la lam gidi han sang ché trong pham vi hodc tinh than clia cac quy trinh cu thé dugc mod
ta & day. Cén hiéu ring céc vi du dugc néu dé minh hoa cdc phuong an nhat dinh va
khong lam gidi han pham vi ctia sang ché duoc du dinh bdi no. CAn hiéu thém r?mg co
thé c¢6 cac phuong sach dbi v&i cac phuong an, sy cai bién, va dang tuong duong cua
chung ma c6 thé goi y chting cho ngudi ¢ trinh do trung binh trong linh vuc ma khong

ndm ngoai tinh than cla sang ché va/hodc pham vi cia cac yéu cau bao ho kém theo.

Hop chat theo sang ché c6 thé duoc diéu ché bang phuong phap da biét trong linh vuc
téng hop hitu co. Trong tat ca cac phuong phap can hiéu ring nhém bao vé d6i vi nhom
nhay cam hodc phan rng cé thé duoc st dung khi cin theo nguyén ly chung cia hoéa
hoc. Nhom bao vé dugc thao tac theo phuong phap tiéu chuén cia su téng hop hitu co
(T. W. Green and P. G. M. Wuts (2014) Protective Groups in Organic Synthesis, 3rd
edition, John Wiley & Sons). Céc nhém nay duoc loai bo ¢ giai doan thuén tién cta su
tbng hop hop chét bang cach st dung phuong phap ma d& dang hiéu rd d6i v6i ngudi c6
trinh d6 trung binh trong linh vuc. Trlr khi ¢6 chi dAn khéc, chit phan tng va dung méi

duoc st dung nhu nhén duoc tir cac nha cung cAp thuong mai.
Tén hoa hoc duoc tao ra bang cach st dung ChemBioDraw Ultra tir CambridgeSoft.

Nhiét d6 duoc néu theo do Celsius. Nhu dung trong ban mo ta nay, trir khi c6 chi din
khac, thuat ngit "nhiét do trong phong" hodc "nhiét dd moi truong" ¢ nghia 1a nhiét do
nam trong khoang tir 15°C dén 30°C, ching han nhu tir 20°C dén 30°C, chang han nhu
{r 20°C dén 25°C. Néu khong duoc dé cap 1a c6 nghia khéc, tat ca sw lam bay hoi dugce
thue hién dudi ap sut giam, thuong 1a trong khoang tir khoang 15 mm Hg dén 100 mm
g (= 20 - 133 mbar). Chu tric cua san pham cudi cung, cac hop chét trung gian va

nguyén liéu bit ddu duoc xac nhan bang cic phuong phap phan tich ti€u chuén, vi du
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nhu, vi phén tich va dic diém quang phd, vi du nhu, MS, IR, NMR. Céc tr viét tat dugc

st dung 1a cé4c tir thong thudng trong linh vyec.

Céc chit viét tt

Ac axetyl

ACN axetonitril

AIBN azobisisobutyronitril

app biéu kién

ATP adenosin 5'-triphosphat

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphtyl tri€t quang
BOC butyl carboxy bac bbn

br rong

BSA albumin huyét thanh bo

Bu butyl

Cbz carbobenzyloxy

CDI carbonyldiimidazol

d muc doi

DAST dietylamino luu huynh triflorua
dd muc doi cia muc doi

ddd muc doi cia muc d6i ctia murc doi
DCE dicloetan

DCM diclometan

DDQ 2,3-Diclo-5,6-dixyano- 1,4-benzoquinon
DIPEA diisopropyletylamin

DMA dimetylaxetamit

DMAP 4-dimetylaminopyridin

DME 1,4-dimetoxyetan

58



DMF
DMSO
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dt
EDTA

ESI

HATU

HBTU
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HPLC
HRMS
LAH
LCMS
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MeOH
Mz
MTBE
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m
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N,N-dimetylformamit
dimetylsulfoxit
1,1-Bis(diphenylphosphino)feroxen
muc doi ctia muc ba

axit etylendiamin tetraaxetic

ion hoa phun dién ti

etyl

etyl axetat

gio
1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5 -b]pyridinium
3-oxid hexaflophosphat

1-[bis(dimetylamino)metylen]-1H-

benzotriazoliumhexaflophosphat(1-) 3-oxit
1-hydroxy-7-azabenzotriazol

sic ky 16ng cao ap

phép do phé khdi do phan giai cao
lithi nhdm hydrua

sic ky 1ong va quang phd khéi
lithi hexametyldisilazit

axetonitril

metanol

mega héc

metyl t-butyl ete

phép do phd khoi

muc boi

mili gam
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min phut

ml mili lit

mmol milimol

m/z ti 16 khéi luong véi dién tich
NBS N-bromosucxinimit

NCS ’ N-closucxinimit

NMR cOng hudng tir nhan

P para

PdCly(dppf)-CH2Cl phitc hop 1,1'-Bis(diphenylphosphino)feroxen-paladi(I)diclorua

diclometan
Pd(OAc) paladi(I) axetat
Pd/C paladi trén cacbon
Ph phenyl
PMB para-metoxybenzyl
ppm phan triéu
PyBOP benzotriazol- 1-yloxytripyrolidinophosphoni hexaflophosphat
Q mitc bon
rac triét quang
RBF binh thot c6 day tron
Rt thoi gian luu
RT nhiét do trong phong
S muc don
sat. bdo hoa
SCX Cot hép thu trao ddi cation manh
SEM [2—(trimctylsilyl)etoxy]metyl
SFC sdc ky 1éng siéu téi han
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t muc ba

TBAF tetrabutylamoni florua

TBDMS t-butyldimetylsilyl

TBDPS t-butyldiphenylsilyl

TBME metyl tert-butyl ete

tBu butyl bac ba

td muc ba cia mirc doi

tdt muc ba cia mc doi cia mic ba
TEA trietylamin

tert bac ba

TFA axit trifloaxetic

THF tetrahydrofuran

TLC sdc ky 16p mong

TMS trimetylsilyl

Tris-HCl aminotris(hydroxymetyl)metan hydroclorua

CHI TIET VE SU PHAN TICH
Trang thiét bi
Phuong Phéap LCMS Dung Trong Viéc Xéac Dinh Déc Piém Cua Cac Vi Du

Dit liéu LCMS dugc ghi nhan béng cach st dung hé théng Agilent 1100 HPLC
v6i Waters Micromass ZQ, hoic Waters ACQUITY UPLC véi bd phét hién Waters SQ
hodic v6i bo phat hién Waters 25 ACQUITY Qda. Phuong phép dung dé thu 14y tit ca
dt 1icu LCMS dugc md ta dudi day.

Phuong phap LCMS 1

Cot Sunfire C18 3,0x30 mm, 3,5 um
Nhiét Do Cot 40 °C
Chét Rtra Giai A: H,O chira TFA 0,05%, B: MeCN
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Téc d6 dong chay
Gradien

Phuong phap LCMS 2
Cot

Nhiét Bo Cot

Chat Rira Giai

Tbc do dong chay
Gradien

Phuong phap LCMS 3
Cot

Nhiét Bo Cot

ChAt Rira Giai

Téc do dong chay
Gradien

Phuong phap LCMS 4
Cot

Nhiét Bo Cot

Chét Rira Giai

- Téc d6 dong chay
Gradien

Phuong phap LCMS 5
Cot

Nhi¢t Do Cot

48952

2,0 ml/phut

tr 5% dén 95% B trong 1,7 phut, 0,3 phut 95% B

XBridge C18 3,0x30 mm, 3,5 um

40 °C

A: H,O + amoni hydroxit 5 mM, B: MeCN
2,0 ml/phut

tir 5% dén 95% B trong 1,7 phut, 0,3 min 95% B

AcQuity UPLC BEH C18 2,1x30 mm, 1,7 pm
50 °C
A axit formic 0,1% trong nudc, B: axit formic 0,1% trong

MeCN
1,0 ml/phit

tr 2% dén 98% B trong 1,5 phut, 0,3 phut 98% B

AcQuity UPLC BEH C18 2,1x50 mm, 1,7 pm

50 °C

A: NH;OH 5 mM trong nudc, B: NH4OH 5 mM trong
MeCN

1,0 ml/phut

tr 2% dén 98% B trong 1,5 phut, 0,3 phut 98% B

AcQuity UPLC BEH C18 2,1x30 mm, 1,7 pm

50 °C
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Chét Rira Giai

Téc do dong chay
Gradien

Phuong phap LCMS 6
Cot

Nhiét B9 Cot

Chét Rua Giai

Téc do dong chay

Gradien

Phuong phap LCMS 7
Cot

Nhict B Cot

Chat Rira Giai

Tbc dd dong chay
Gradien

Phuong phap LCMS 8
Cot

Nhiét Do Cot

Chét Rua Giai

Téc do dong chay

Gradien

48952

A axit formic 0,1% trong nudc, B: axit formic 0,1% trong

MeCN
1,0 ml/phut

tir 40% dén 98% B trong 1,4 phut, 0,65 phut 98% B

AcQuity UPLC BEH C18 2,1x30 mm, 1,7 um

50 °C

A: NH4OH 5 mM trong nude, B: NHsOH 5 mM trong
MeCN

1,0 ml/phut

tir 1% dén 30% B trong 1,2 phut, tir 30% dén 98% B trong
0,95 phut

Sunfire C18 3,0x30 mm, 3,5 pm

40 °C

A: H,O chtra TFA 0,05%, B: MeCN
2,0 ml/phit

tir 40% dén 85% B trong 1,7 phut, 0,3 phut 95% B

XBridge C18 3,0x30 mm, 3,5 pm

40 °C

A: H,O + amoni hydroxit 5 mM, B: MeCN
2,0 ml/phut

tir 1% dén 30% B trong 1,2 phit, tir 30% dén 95% B trong
0,65 phit, 0,15 phtit 95% B
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Phuong phap LCMS 9

Cot Acquity HSS T3 1,8 um 2,1x50mm
Nhiét do cot 60 °C
Chét rira giai A:H,0 + axit amoni formic 0,05% + amoni axetat 3,75 mM,

B: MeCN + axit formic 0,04%

Tbe dd dong chay 1,0 ml/phut
Gradien tr 5% dén 98% B trong 1,4 phut
NMR dung trong viéc xac dinh dac diém cta cac vi du

Phé 'H NMR thu dugce v6i may do khbi phd nén tang Bruker Fourier hoat dong
& cac thn sd nhu sau: 'H NMR: 400 MHz (Bruker). Dit liéu phé duoc bao cao ¢ dinh
dang: do dich chuyén hoa hoc (bdi $6, s6 lugng hydro). B¢ dich chuyén hoa hoc dugc
xac dinh theo phin tridu trudng thip cia noi chuin tetrametylsilan (8§ don vi,
tetrametylsilan = 0 phén tridu) va/hodc tham chiéu dén cac dinh dung mdi, ma trong phd
'HI NMR xuéit hién & 2,50 phan triéu dbi véi CD;SOCDs, 3,31 phn trigu ddi véi CD;OD,
1,94 dbi v6i CDsCN, 4,79 dbi véi D20, 5,32 dbi v6i CD2Cl, va 7,26 phén trigu doi v6i
CDCls..
Phuong phéap dung trong viéc tinh ché cia céc vi du
Thuyc hién tinh ché hop chét trung gian va san phim cudi cling thong qua sic ky pha
d4o, binh thuong hodc sic ky 1éng siéu t6i han (supercritical fluid chromatography -
SFC). Sic ky pha binh thuong duoc thuc hign bang céach stir dung hop SiO2 da dong goi
sin (vi du nhu, cot RediSep® Rf tir Teledyne Isco, Inc.) rira giai bang gradien cla céc
hé théng dung moi thich hop (vi du nhu, heptan va etyl axetat; DCM va MeOH; hodc
trir khi c6 chi d4n khac). Thuc hién HPLC diéu ché pha do bang cach st dung phuong
phap dugc mo ta dudi ddy hodc trir khi c6 chi dan khac trong phén thi nghiém:

(1) Phuong phédp co ban: Cot XBridge Sum, NH4OH 5 mM trong axetonitril va

nudc.

(2) Phuong phdp TFA: Cot Sunfire Sum, TFA 0,1% trong axetonitril va nudec.

(3) Phuong phép axit formic: Cot XBridge Sum; axit formic 0,1% trong

axetonitril va nudc.
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Ca ba phuong phap HPLC néu trén chay gradien hoi tu tir % axetonitril bit dau dén %
axetonitril két thiic. Cac didu kién Bét ddu va Két thuc dbi voi mdi gradien nhu sau:
Phuong phéap 0: 2-12% axetonitril; Phuong phap 1: 7,5-20% axetonitril; Phuong phéap
2: 10-30% axetonitril; Phuong phap 3: 15-40% axetonitril; Phuong phap 4: 25-50%
axetonitril; Phuong phap S: 35-60% axetonitril; Phuong phap 6: 45-70% axetonitril;
Phuong phap 7: 55-80% axctonitril; Phuong phép 8: 65-95% axetonitril; Phuong phap
9: 5-95% axetonitril; va Phuong phéap 10: 10-90% axetonitril.

Séc ky 16ng siéu t6i han (SFC) dugce thuc hién bang cach st dung céac cdt va gradien/pha
dong thay ddi (dugc xac dinh trong phan thi nghiém v&i ‘tén c6t va pha dong') tit ca voi
cung cac thong s6 tbc dd dong chay (80 g trong mdi phut), sy thu gom duoc kich hoat
bang khdi lugng, nhiét do 16 40°C, ap suét nguge 120 bar.

SFC diéu ché bat dbi xang duoc stt dung dé tach cac chit ddng phan d6i anh rugu, bang

cach str dung céc diéu kién dudi day.

Cot | AD-H 21x250mm

Nhiét do cot 40 °C

Chét rira giai etanol v6i NH4OH 10mM
Tbc do dong chay 80 ml/phtt

Ap sudt nguoc 125 bar

TONG HOP CAC HOP CHAT TRUNG GIAN
Hop chit trung gian 1: (5-metylfuran-2-yl)metanamin

1) NH,OH.HCI
o 0 2) LiAIH, o NH,
| / | /

Y

H
Khuéy dung dich cta 5-metyl-2-furaldehyt (1,5 g, 14 mmol), hydroxyamin.muéi HCI
(1,89 g, 27,2 mmol), va natri axetat (2,24 g, 27,2 mmol) trong MeOH (20 ml) & nhiét do
trong phong trong thoi gian 18 gio. Nguyén liéu bat dau duoc tidu thu, va quan sat thy
hai dinh méi & i 1& 1:1 (LCMS: m/z ddi v6i san pham khong dugc quan sat thdy). Rot
hdn hop nay vao NaHCO; bdo hoa trong nude va chiét bing FtOAc (3x100 ml). Két
hop dich chiét hitu co két hop, lam kho béng NaSOq, loc, va loai bo céc chét d& bay hoti

trong chén khong. Tinh ché phan cin thd bang séc ky silicagel (EtOAc/Heptan) dé tao
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ra hop chét trung gian oxim (1,49 g) dudi dang chat rén mau tring trong cac ddng phan
7/E ~1:1. '"H NMR (400 MHz, DMSO-ds) § "H NMR (400 MHz, DMSO-ds) (hai tap
hop tin hiéu) & 11,66 (s, 1H), 11,07 (s, 1H), 7,92 (s, 1H), 7.44 (s, 1H), 7,08 (d,7=3.3
Hz, 1H), 6,57 (d, T = 3,2 Hz, 1H), 6,26 (dt, J = 3,2, 0,9 Hz, 1H), 6,18 (dt, J = 3,2, 1,1
Hz, 1H), 2,30 (d, J = 0,9 Hz, 3H), 2,29 (d, ] = 1,0 Hz, 3H). Hép thu n6 trong THF (10
ml) va bd sung ting giot vao dung dich ctia LiAlH (2M trong THF, 23,8 ml, 47,6 mmol)
trong THF (20 ml) trong bé nuéc da. Dé cho hdn hgp nay Am 1én dén nhiét do trong
phong trong thoi gian 18 giv. Nguyén lidu bat dau dugc tiéu thy, va quan sat thay dinh
mabi ¢ tilé 1:1 (LCMS: m/z déi v6i san phadm khong dugce quan sat thdy). Pha loang hdn
hop nay biang 200 ml DCM, dép tit bang cach bd sung tir tir 2¢ natri sulfat decahydrat,
va khudy trong thoi gian 10 phit. B6 sung NaxSO4 khan du dé loai bo lwong nudc vét,
Loc hdn hop qua Celite va loai bo cac chét dé& bay hoi trong chan khong. St dung san
ph?'lm thd truc tiép trong budc tiép theo ma khong tinh ché, va xac nhan sy nhan dang

cta phan tr nay lam dan xut ctia n6 trong budc tiép theo (Vi du 1).

Hop chit trung gian 2: 6'-flo-1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

["ﬁ" NBcc
P,
i:lj Mils ’ pyrelidin
g MH sau 86 13 HCIL
2 i
o ‘ A el
F e - FE i

Hop chit m;: zian 3, buge 1
B4 sung tert-butyl 4-oxopiperidin-1-carboxylat (467 mg, 2,34 mmol) va pyrolidin
(0,194 ml, 2,34 mmol) vao dung dich ¢c6 khudy ctua 1-(5-flo-2-((4-
metoxybenzyl)amino)phenyl)ethan-1-on (thu dugc tor Hop chét trung gian 3, budc 1)
(320 mg, 1,17 mmol) trong MeOH (10 ml). Gia nhi¢t phan Gng dén hoi luu trong thoi
gian 15 gio. Sau khi phéin chia hén hop gitta EtOAc va nudc, lam kho céac pha hiru co
két hop trén NaySOq va 0. Shc ky silicagel (heptan/EtOAc, tir 100/0 dén 70/30) thu
dugc san phidm vong spiro (tert-butyl 6'-flo-1'-(4-metoxybenzyl)-4'-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxylat) (350 mg), ma sau do dugc hoa tan trong
HCI (4M trong dioxan, 1,171 ml, 4,68 mmol) va khudy & nhiét d trong phong trong
thoi gian 15 gi0. Chét rdn mau vang két tia va loc dé thu duogc hop chét néu & dé muc

(265 mg, higu sudt 74 %) du6i dang bot mau tring. 'H NMR (400 MHz, DMSO-de) 3
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7,24 (ddd, T = 18,5, 9,2, 3,1 Hz, 2H), 7,07 (dd, J = 9,0, 4,5 Hz, 1H), 3,56 (s, 2H), 3,31
(d, J= 11,1 Hz, 2H), 3,09 (d, J = 9,5 Hz, 2H), 1,83 (ddt, J=20,3, 14,1, 7,5 Hz, 4H).

Viéc loai b cac nhém PMB va Boc cling ¢6 thé duoc thuc hién bing TFA thay vi HCI
bang céch st dung phuong phap twong v6i hop chét trung gian 3, budce 3.
Hop chét trung gian 3: 6'-flo-1'-metyl- 1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

1y PVBE, K2COy

ZiMel, WG,
o JHH: BTEA FLSIH e 13
ﬁ xr e e e r_..%v/r-l L ,,
o EN ‘,-""ﬂ."'[',|8[j_rg PR
1 1 o
o o7 - 0
gyrelidin ‘
:av de 12 TFA

Budc 1: Didu ché 1-(5-flo-2-((4-metoxybenzyl)amino)phenyl)ethan-1-on

Bb sung 1-(2-amino-5-flophenyl)ethanon (1,5 g, 9,79 mmol) vao dung dich cuta kali
cacbonat (2,71 g, 19,59 mmol) trong DMF (6 ml). Khuédy phan tmg & nhiét do moi
truong trong thoi gian 30 phut. Sau do bd sung timg giot 1-(bromometyl)-4-
metoxybenzen (2,166 g, 10,77 mmol) vao dung dich ndy va gia nhiét phan Gng ¢ nhiét
do 80 °C trong thoi gian 18 gio. Dap tit phan tng bang nudc va chiét 16p nude bang
Et,0 (3x100 ml). Lam kho céc 16p hitu co két hop trén Na,SO4 va tinh ché bang sic ky
silicagel (heptan/EtOAc = tir 100/0 dén 50/50) dé thu dugce hop chét néu & dé muc (501
me, hiéu suat 18,72%) dudi dang ddu mau vang. 'H NMR (400 MHz, clorofom-d) 3
9,07 (t, J = 5.6 Hz, 1H), 7,45 (dd, J = 9.8, 3,0 Hz, 1H), 7,27 (d, J = 8,6 Hz, 2H), 7,09
(ddd, J=9.3,7,7, 3,0 Hz, 111), 6,89 (d, T = 8,6 Hz, 2H), 6,62 (dd, J = 9,3, 4,5 Hz, 1H),
4,39 (d, J = 5,4 Hz, 2H), 3,82 (s, 3H), 2,59 (s, 3H).

Bude 2: Diéu ché 1-(5-flo-2-((4-metoxybenzyl)(metyl)amino)phenyl)ethan-1-on

B4 sung Mel (286 ml, 457 mmol) vao dung dich ¢6 khudy cha san pham trong budce 1
(125 g, 457 mmol) va K»COs (190 g, 137 mmol) trong DM (1 1). Khudy phéan tng &
nhiét do 75 °C trong thoi gian 24 gid trong binh phin ung c6 vo gia nhiét dung tich 4 1
lép v6i thiét bi ngung lanh dugc dt ¢ nhiét d6 5°C. Lam ngudi binh phan ung xuéng
nhiét do trong phong va bd sung thém K>2COs (190 g, 137 mmol) va Mel (200 g, 141
mmol). Gia nhiét phan tng 1én 75 °C trong thoi gian 24 gio. Rot hon hop nay vao nude
(71) va chiét bing MTBE (3x2 1). Két hop céc dich chiét hiru co, rira bang LiCl trong

nuée 5%, lam kho bang NaxSOs, loc, va loai bd cac chit d& bay hoi trong chén khong.
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Cho phan cin tho di qua nut silicagel, rira giai bang EtOAc. Thu gom dich loc va loai
b6 cac chét d& bay hoi trong chin khong 8 tao ra hop chit néu & dé muc (129 g, hi¢u

suat 83%) & do tinh khiét ~85%. LCMS: m/z 288,2 (M+H).
Buée 3: Diéu ché 1-(5-flo-2-(metylamino)phenyl)ethan-1-on

B& sung tir tr TFA (118 ml, 1526 mmol) vao hdén hop cua san pham trong budce 2 (129
g, 382 mmol) va trietylsilan (61,0 ml, 382 mmol) trong binh thét ¢ day tron dung tich
2 1. Lip binh phan tng véi thiét bi ngung lanh dugc dat ¢ 5 °C va khudy phan tng &
nhiét do 70 °C trong thoi gian 18 gio. Loai bo cac chat d& bay hoi trong chén khong.
Dép tit TFA con lai bang cach st dung NayCOs trong nude 10% dén a6 pH 10. Pha
lodng thém phén rng bang nudc (2 1) va chuyén sang phéu tach dung tich 6 1. Chiét hon
hop bing EtOAc (3x1 1). Két hop cac chét hitu co, rira bing LiCl trong nu6e 5% (1 1),
1am kho bing NasSOu, loc, va loai bo cic chat d& bay hoi trong chan khong. Tai dau tho
1én trén cdt tai khoé dugc dong goi bing tay va dugc tinh ché bang sic ky silicagel
(DCM/heptan, tir 20% dén 70%) bang céach st dung cdt 750g dé tao ra hop chit néu &
d& muc (57,3 g, hiéu suéit 81%) & do tinh khiét ~90% dusi dang dau mau da cam nhat.
LCMS: m/z 168,1 (M+H).

Budc 4: Téng hop 6'-flo-1'-metyl-1"H-spiro[ piperidin-4,2'-quinolin]-4'(3'H)-on.

B6 sung pyrolidin (85 ml, 10 mmol) vao dung dich cua san pham trong buéce 3 (57,3 g,
343 mmol) va tert-butyl 4-oxopiperidin-1-carboxylat (137 g, 685 mmol) trong DMSO
(300 ml). Gia nhiét phan tng & nhiét do 140 °C trong thoi gian 24 gio bang thiét bi
ngung lanh dugc dat ¢ nhiét do 5 °C. Rot hdn hop nay vao 2 1 nude va chiét bang EtOAc
(3x750 ml). Két hop céc chét hitu co, rra béng nuée mudi, 1am kho béng NazS0q4, loc,
va loai bd cac chét d& bay hoi trong chan khong. Sau d6 tinh ché phén cin thd bang séc
ky silicagel (EtOAc/Heptan, 4:6) dé tao ra tert-butyl 6'-flo-1'-metyl-4'-oxo0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxylat. LCMS: m/z 293,1 (M-tBu).
Hoa tan no trong DCM (300 ml) va b sung TFA (132 ml, 1714 mmol). Khudy phan
ang ¢ nhiét d trong phong trong thoi gian 18 gid. Loai bo cac chét d& bay hoi trong
chan khong. Sau d6 pha loang phan cin trong DCM va dép tit TFA con lai bang cach
b6 sung tir tir KoCOs trong nuée 10% dén do pH ~10. Chiét san pham bang DCM (2x750
ml). Két hop céc chét hitu co, lam kho béng NaSOq4, loc, va loai bd cac chéat dé bay hoi

trong chan khong. Tinh ché phén cin thd bang cach sir dung nut silicagel, rira giai bang
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MeOL/DCM (2:8) dé tao ra hop chit néu & d& muc (45 g, higu suat 50,2%) dudi dang
chét rén mau nau & d6 tinh khiét ~95%. LCMS: m/z 249,2 (M+H); "H NMR (400 MHz,
DMSO-dg) § 7,39 - 7,27 (m, 2H), 6,98 - 6,89 (m, 1H), 2,88 (s, 3H), 2,87 - 2,76 (m, 4H),
2,67 - 2,55 (m, 21), 1,76 (td, J = 12,5, 4,7 Hz, 2H), 1,56 - 1,44 (m, 2H).

Hop chét trung gian 4: 4-(aminometyl)-2-floanilin

F 1) NiCl,, NaBH,4 F
/©/NH2 BOCzo \/©/NH2
H,N
NG 2) TFA 2

Buéc 1: Didu ché N-Boc 4-(aminometyl)-2-floanilin

B sung dung dich ctia Boc-anhydrua (3,21 g, 14,7 mmol) trong MeOH (2 ml) vao dung
dich ctia 4-amino-3-flobenzonitril (1,00 g, 7,35 mmol) va Niken(IT) clorua (0,952 g,
7,35 mmol) trong MeOH (10 ml) va THF (10 ml) trong bé nude d4. BO sung ting phan
natri bohydrua (0,834 g, 22,0 mmol) va khudy phan (g & nhiét do 0 °C trong thoi gian
72 gidr. Loc hdn hgp phan tng qua miéng Celite rita giai bang DCM. Chuyén dich loc
sang phéu tach va pha lodng bang NaHCO; bio hoa trong nudc. Chiét hdn hop bing
DCM (3x75 ml). Két hop céac chét hiru co, lam khd bﬁng NaySOs, loc, va loai bd cac
chét d& bay hoi trong chan khong. Sau d6 tinh ché phan cin thd bing sic ky silicagel
(EtOAc/Heptan) dé tao ra hop chit néu & d& muc. LCMS: m/z 185,1 (M+H-tBu); 'H
NMR (400 MHz, DMSO-ds) § 7,21 (t, J = 6,2 Hz, 1H), 6,83 (dd, ] = 12,5, 1,8 Hz, 1H),
6,78 - 6,62 (m, 2H), 4,97 (s, 2H), 3,95 (d, I = 6,1 Hz, 2H), 1,37 (s, 9H).

Budc 2: Diéu ché 4-(aminometyl)-2-floanilin

Hoa tan san phdm trong bude 1 trong DCM (10 ml), va bd sung axit trifloaxetic (3,63
ml, 73,5 mmol). Khudy hdn hop & nhiét do trong phong trong thoi gian 2 gio. Loai bd
cac chat dé bay hoi trong chén khong. Hoa tan phfin cin trong 4 ml DCM va lam ddng
s6i v6i 10 ml toluen dé loai bd TFA du. Hoa tan diu thu duoc trong dioxan va bd sung
ting giot co khudy 4 ml HCI 4M trong dioxan. San phdm két taa tir dung dich dé tao
thanh chét rin mau tring nho. Sau do loc chét ran nay va ria bang dioxan (3x20 ml).
Hoa tan chit rin trong MeOH, loai bd cac chét d& bay hoi trong chén khong va dit mau
duéi chan khong cao trong thoi gian 2 gid. St dung san phém tho trong budce tiép theo

ma khong tinh ché. 'Hl NMR (400 MHz, DMSO-ds) § 8,23 (s, 3H), 7,22 (dd, J = 12,3,
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2.0 Hz, 1H), 7,03 (dd, J = 8,2, 1,9 Hz, 1H), 6,87 (dd, T=9.2, 8,1 Hz, 1H), 5,23 (s, 2ID),
3,86 (q, J = 5,8 Hz, 2H).

Hop chat trung gian 5: 1'-ety1-6'-ﬂo-1'H-spiro[piperidin—4,2’—quinolin]-4'(3’H)-on.

1) EtBICH ) N
o M Cuidhs T m
T . Mo
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prolidin
zap 86 1a TFA

Budéc 1: Didu ché 1-(2-(etylamino)-5-flophenyl)ethanon

B sung Cu(OAc), (4269 mg, 23,5 mmol) vao dung dich cua 1-(2-amino-5-
flophenyl)ethanon (1500 mg, 9,8 mmol) va pyridin (2,75 ml, 34,0 mmol) trong dioxan
(200 ml). Khudy hdn hop trong thoi gian 15 phit, sau do bd sung axit etylboronic (1809
mg, 24,5 mmol), va lam hdi luu phan tng trong thoi gian 8 gio. Pé cho hdn hop phéan
g nay ngudi xubng nhiét do trong phong, loc qua Celite va loai bo cac chét d& bay hoi
trong chan khong. Tai dau thé 1én trén cot tai kho dugc dong goi bang tay va tinh ché
bing sic ky silicagel (EtOAc/heptan tir 0% dén 50%) dé thu dugc hop chét néu ¢ dé
muc (301 mg, hi€u suét 17%) & do tinh khiét >95% dudi dang dau mau vang. LCMS:
m/z 182,1 (M+H); 'H NMR (400 MHz, clorofom-d) & 8,59 (s, 1H), 7,43 (dd, J =9.9,
3.0 Hz, 1H), 7,16 (ddd, 1 =9,3, 7,8, 3,0 Hz, 1H), 6,67 (dd, ] = 9,3, 4,5 Hz, 1H), 3,24 (dt,
1=10.6, 5,2 Hz, 2H), 2,57 (s, 3H), 1,33 (t, ] = 7,2 Hz, 3H).
Budce 2: Diéu ché 1'-etyl-6'-flo-1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on
Diéu ché hop chit néu & d& muc bang phuwong phap tuong tu véi phuong phap didu ché
Hop chét trung gian 3, buéc 4. LCMS: m/z 263,2 (M+H); "H NMR (400 MHz, metanol-
ds) 87,39 (ddt, T = 8,4, 5,4, 2,7 Hz, 1H), 7,29 — 7,16 (m, 1H), 6,91 (td, ] = 10,0, 4,0 Hz,
1H), 3,54 — 3,47 (m, 2H), 3,20 — 3,10 (m, 2H), 2,99 — 2,90 (m, 2H), 2,42 (t, J=6,3 Hz,
2H), 2,02 (td, J = 13,5, 4,4 Hz, 1H), 1,90 — 1,75 (m, 1H), 1,27 (q, ] = 7.0 Hz, 3H).
Hop chit trung gian 6: 5-(aminometyl)-2-flobenzamit
1) NiCly, NaBH, NH

NH, Boc,0 \/@iw
NH- >~ H,N NH,
NC | 2 2) TFA

)
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Buédc 1: Didu ché tert-butyl 3-carbamoyl-4-flobenzylcarbamat

Diéu ché hop chit néu & dé muc bang phuong phéap twong tu véi hop chét trung gian 4,
busc 1, bang cach sit dung 5-xyano-2-flobenzamit thay vi 4-amino-3-flobenzonitril.
Tinh ché phéan cin tho bang séc ky silicagel (EtOAc/Heptan) d2 tao ra hop chét néu &
d& muc (1,1 g, hidu suit 95%). LCMS: m/z 213,1 (M+H-tBu).

Budc 2: Diéu ché 5-(aminometyl)-2-flobenzamit

Diéu ché hop chét néu & dé muc bang phuong phép twong tu véi hop chét trung gian 4,
buéc 2. Cho phéan cin tho di qua cot Cacbonat SiliaPrep SPE Cartridges (san phim s6:
SPE-R66030B)(5x 5g) dé loai bé TFA dé tao ra hop chét néu ¢ dé muc (655 mg, hiéu
suét 68%). LCMS: m/z 169,1 (M+H).

Hop chét trung gian 7: (4-flophenyl)methan-d,-amin

/@/F NaBD, F
NG HaN

DD

B sung dung dich ctia TFA (0,573 ml, 7,43 mmol) trong THF kho (3 ml) vao huyén
phu ctia NaBD4 (311 mg, 7,43 mmol) trong THF kho (10 ml) trong thoi gian 10 phat &
nhiét do trong phong. Sau do, bd sung dung dich cta 4-flobenzonitril (750 mg, 6,19
mmol) trong THF kho (10 ml) va khudy hon hop phén ang qua dém. Dap tit phan tng
bing cach bb sung D20 (3 ml), sau d6 bd sung nude (20 ml), va loai bd THF dudi ap
sut giam. Trung hoa huyén phu trong nudc bing dung dich natri bicacbonat trong nudc
va chiét baing DCM. Két hop céc 16p hitu co, ria bing nudc va sau do ria bang dung
dich HCI 3 N dé thuc hién viéc chiét dao nguoc. Loai bd 16p hitu co va trung hoa 16p
axit trong nude bang dung dich NaOH 1 N va chiét bang DCM. Lam khd 16p hitu co
cubi ciing nay va co dudi ap sudt giam dé tao ra hop chét néu & dé muc (290 mg, hiéu
suit 35%) dudi dang ddu mau vang nhat. 'H NMR (400 MHz, clorofom-d) 8 7,30 (ddd;
J=28.,6, 5.8, 3,2 Hz, 2H), 7,08 - 6,99 (m, 2H).
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Hop chit trung gian 8: 6'-flo-1'-(2-metoxyetyl)-1"H-spiro[piperidin-4,2'-quinolin]-
4'(3'H)-on

Br

W reo e

o, o2 Rl OTRLA w [ N
JI - SR —— 4"’"{.'» L .__‘\ 1
e - ; . | el
Fooes \”/' 2 I ‘rjl lioc l (,‘»‘\_;3_»»\‘”#_,,
O - =
Qe G
prerelidin
sav do la TFA

Bude 1: Diéu ché 1-(5-flo-2-((2-metoxyetyl)amino)phenyl)ethanon

B4 sung 1-(2-amino-5-flophenyl)ethan-1-on (200 mg, 1.3 mmol), DMF (3 ml), 1-
bromo-2-metoxyetan (0,617 ml, 6,53 mmol), KI (1084 mg, 6,53 mmol) va DIPEA
(1,140 ml, 6,53 mmol) vao lo vi séng. Gia nhiét hdn hop nay trong vi séng trong thoi
gian 3,5 gio ¢ nhiét do 120 °C. Sau do6 pha loang hdn hgp phan tng bing EtOAc, rira
bing natri bicacbonat bdo hoa trong nudc, lam kho trén NaSO4 va o dudi ap suat giam.
Tinh ché phin cin bing sdc ky silicagel (heptan/EtOAc = tir 100/0 dén 50/50) dé thu
dugc hop chit néu & d& muc (110 mg, hiéu suét 40%) dudi dang chét rin mau vang.
LCMS: m/z 212,0 (M+H); 'H NMR (400 MHz, clorofom-d) & 8,72 (s, 1H), 7,33 (dd, J
=98, 3,0 Hz, 1H), 7,04 (ddd, J = 9,3, 7,8, 3,0 Hz, 1H), 6,59 (dd, J = 9,3, 4,5 Hz, 1H),
3,55 (t, J = 5,6 Hz, 2H), 3,34 (s, 3H), 3,30 (d, ] = 4,9 Hz, 2H), 2,47 (s, 3H).

Budc 2: Diéu ché 6'-flo-1'-(2-metoxyetyl)-1'H-spiro[ piperidin-4,2'-quinolin]-4'(3'H)-on

B4 sung tert-butyl 4-oxopiperidin-1-carboxylat (135 mg, 0,677 mmol) va pyrolidin
(0,086 ml, 1,042 mmol) vao dung dich cta san pham trong budc 12) (110 mg, 0,521
mmol) trong EtOH (5 ml). Gia nhiét phan Gng trong vi séng trong thoi gian 6 gi0 & nhiét
dd 110 °C. Sau do pha lodng hdn hop phén Gng bang EtOAc, rira bang natri bicacbonat
bdo hoa trong nudce, lam kho trén NaSO4 va cd dudi ap suét giam. Tinh ché phan cin
bing séc ky silicagel (EtOAc/heptan = tir 0/100 dén 30/70) dé thu duge 6-flo-1'-(2-
metoxyetyl)-1"H-spiro[ piperidin-4,2'-quinolin]-4'(3'H)-on dugc bao vé bing Boc. Sau
d6 hoa tan hop chét trung gian Boc nay trong DCM (1 ml), va bd sung TFA (0,120 ml,
1,562 mmol). Khudy hdn hop phan ang & nhiét d trong phong trong thoi gian 2 gio va
¢d dudi &p suat giam. Sau d6 pha loang hdn hop phéan tng bang EtOAc, rira bang natri
bicacbonat bdo hoa trong nudc, Jam kho trén NaySOq va ¢6 dudi ap sudt gidm dé thu

duoc hop chat néu & dé muc dudi dang bazo tu do (55 mg, hi¢u suét 28,2%). LCMS:
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m/z 293,1 (M-+H); 'H NMR (400 MHz, DMSO-de) 7,40 —7,31 (m, 2H), 6,99 (dd, J =
0.2, 4.1 Hz, 1H), 3,69 — 3,48 (m, 5H), 3,32 (s, 3H), 3,25 — 3,20 (m, 2H), 3,11 - 2,95 (m,
4H), 2,24 (t, T = 13,2 Hz, 2H), 1,78 (d, T = 14,0 Hz, 2H).

Hop chét trung gian 9: (4-flo-3-(oxazol-5-yl)phenyl)metanamin

AN

NCTS
(0]

1) KoCOs \©\ N\7

F . \
2) NiCl,, NaBH4 Boc,O

OHC ' ) 2 4, BoCy - 0
3) TFA .
HoN
CN

Buéc 1: Diéu ché 4-flo-3-(oxazol-5-yl)benzonitril

B6 sung K»2COs (0,60 g, 4,359 mmol) va 2-flo-5-bromobenzaldehyt (0,5 g, 3,335 mmol)
vao dung dich co khudy cta (p-tolylsulfonyl)metyl isoxyanua (0,72 g, 3,688 mmol)
trong MeOI (15 ml). Khudy hdn hop phan tng & nhiét do trong phong trong thoi gian
16 gio, sau d6 co dudi ap suit giam. Pha lodng phin cin bing DCM, rira bang natri
bicacbonat bdo hoa trong nudc, lam kho trén NaxSO4 va c6 dudi ap sudt giam. Tinh ché
phén can bing sic ky silicagel (hexan/EtOAc = tir 100/0 dén 40/60) dé thu duge hop
chit néu & dé muc dudi dang chit rdn mau tréng (0,43 g, hiéu suét 68%). LCMS: m/z

188,8 (M+H).
Buéc 2: Diéu ché tert-butyl (4-flo-3-(oxazol-5-yl)benzyl)carbamat

Didu ché hop chit néu & dé muc bang phwong phép tuong tu voi hop chét trung gian 4,
budc 1, bing cach st dung 4-flo-3-(oxazol-5-yl)benzonitril thay vi 4-amino-3-
flobenzonitril. Tinh ché san pham bang sic ky silicagel (hexan/EtOAc = tlr 100/0 dén
50/50), dé thu duge hop chat néu & dé muc dudi dang chat léng mau vang (0,075 g, hiéu
suit 48%). LCMS: m/z 293,3 (M+H).

Buéce 3: Diéu ché (4-flo-3-(oxazol-5-yl)phenyl)metanamin

Didu ché hop chit néu & d& muc bang phuong phap tuong tw véi hop chét trung gian 4,
bude 2, bang cach st dung tert-butyl (4-flo-3-(oxazol-5-yl)benzyl)carbamat thay vi N-
Boc 4-(aminometyl)-2-floanilin. Thu dugc san pham (chét ran mau trang nho) dudi dang

mubi TFA bing cach loc (0,065 g, hi¢u suat 83%). LCMS: m/z 193,15 (M+H).
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Hop chét trung gian 10: 5-(aminometyl)-2,4-diflo-N-(2-metoxyetyl)anilin

1) NiCl,, NaBH,

F
F . H
2) NiCl,, NaBH4 Boc,O
O,N 2 4, 2 R \O/\/N
. 3) \O/\/Br F
Kl, DIPEA
CN 4) TFA H2N

Bude 1: Didu ché 5-amino-2,4-diflobenzonitril

B6 sung NiCly,6H20 (0,601 g, 4,07 mmol) sau do 1a bd sung ting phan NaBHs (3,08 g,
81 mmol) vao dung dich da dugc lam lanh bang nudc da cta 2,4-diflo-5-nitrobenzonitril
(3 g, 16,30 mmol) trong MeOH (10 ml) va THF (10 ml). Sau 30 phut, dép tat hdn hop
bang dietylentriamin (1,760 ml, 16,30 mmol) va khudy trong thoi gian 16 gio. Loai bo
céc chat dé bay hoi trong chan khong. Hoa tan phan cin thd trong EtOAc (30 ml) va rira
béng nudc (2x 20 ml). Két hop céc dich chiét hitu co, rira br?mg nude, sau do 1a nude
mudi (20 ml), lam kho bang NaSOs, loc, va loai bo cac chit dé bay hoi trong chan
khong. Tinh ché phan cin thd bang HPLC didu ché (Bazo, phuong phap 2) dé tao ra hop
chit néu & dé muc (596 mg, hiéu suat 24%). LCMS: m/z 153,1 (M-H).

Buéc 2: Diéu ché tert-butyl 5-amino-2,4-diflobenzylcarbamat

Diéu ché hop chét néu & d& muc bang phwong phap tuong tu v6i hop chét trung gian 4,
bude 1. Tinh ché phan cin thd bang sic ky silicagel (EtOAc/Heptan) d& tao ra hop chét
néu & dé muc (1,05 g, hi¢u suat 25%). LCMS: m/z 259,1 (M-H).

Budc 3: Diéu ché tert-butyl (2,4-diflo-5-((2-metoxyetyl)amino)benzyl)carbamat

B4 sung san pham trong budc 2 (330 mg, 2 mmol), DMF (2 ml), DIPEA (1,87 ml, 11
mmol), 1-bromo-2-metoxyetan (1,01 ml, 11 mmol) va kali iodua (3,37 g, 20,33 mmol)
vao lo vi soéng lap véi thanh khudy. Day nép lo vi séng, va chiéu xa & nhiét dd 110 °C
trong thoi gian 10 gio. Sau khi nguoi, rét hdn hop nay vao EtOAc (20 ml) va rira bing
amoni clorua bdo hoa (2x 20 ml), sau d6 1a natri clorua béo hoa (20 ml), lam kho bing
NazS0s, loc, va loai bod cac chit d& bay hoi trong chin khong. Tinh ché phéan cin thd
bang sic ky silicagel (MeOH/DCM) & tao ra hop chit néu & dé muc (520 mg, hiéu suét
40%). LCMS: m/z 261,0 (M+H-tBu).

Budc 4: Diéu ché 5-(aminometyl)-2,4-diflo-N-(2-metoxyetyl)anilin
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Diéu ché hop chét néu & dé muc bang phuong phéap tuong tu véi hop chét trung gian 4,
buéc 2. Pua san phim thd sang budc tiép theo (Vi du 17) ma khong tinh ché. LCMS:
m/z 217,4 (M+H).

Hop chat trung gian 11: 2-(aminometyl)-5-flo-N-(2-metoxyetyl)anilin

E 1) NiCly, NaBH, F
Boc,O N I N
2) ~~_-Br = ~_O~
O N
NH; H
CN Kl, DIPEA H,N
3) TFA

Buéce 1: Diéu ché tert-butyl 2-amino-4-flobenzylcarbamat

Diéu ché hop chat néu & dé muc bang phuong phép tuong tu v6i hop chét trung gian 4,
bude 1, bang cach st dung 2-amino-4-flobenzonitril thay vi 4-amino-3-flobenzonitril.
Tinh ché phan cin thd bing HPLC pha dao (Bazo, phuong phap 4) dé tao ra hop chét
néu & dé muc (240 mg, hiéu suét 49,9%). LCMS: m/z 184,9 (M+H-tBu).

Budc 2: Diéu ché tert-butyl 4-flo-2-((2-metoxyetyl)amino)benzylcarbamat

Didu ché hop chit néu & dé muc bang phwong phép tuong tu véi hop chét trung gian 10,
buéc 3. Tinh ché phan cin thd bing séc ky silicagel (heptan/EtOAc) d8 tao ra hop chat
néu & dé muc (150 mg, hiéu suit 63,8 %). LCMS: m/z 299,2 (M+H); "H NMR (400
MHz, clorofom-d) & 7,03 - 6,91 (m, 1H), 6,42 - 6,25 (m, 2H), 4,20 (d, J = 6,2 Hz, 2H),
3,62 (t, J = 5,6 Hz, 2H), 3,40 (s, 3H), 3,36 - 3,26 (m, 2H), 1,45 (s, 10H).

Bude 3: Didu ché tert-butyl 2-amino-4-flobenzylcarbamat

Didu ché hop chit néu & d& muc bang phuong phap tuong tu v6i hop chét trung gian 4,
budc 2. Pua san pham tho sang bude tiép theo (Vi du 20) ma khong tinh ché. LCMS:
m/z 197,2 (M-H).

Hop chét trung gian 12: 5-(aminometyl)-2-flo-N-(2-metoxyetyl)anilin

1) NiCl,, NaBHy

| o F Boc,O N | -
HoN Z )
Kl, DIPEA
3) TFA

Budce 1: Diéu ché tert-butyl (3-amino-4-flobenzyl)carbamat
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Didu ché hop chit néu & d& muc bang phwong phap tuong tu v6i hop chét trung gian 4,
budc 1, bang cach st dung 3-amino-4-flobenzonitril thay vi 4-amino-3-flobenzonitril.
Tinh ché phin cin thé bing séc ky silicagel (hexan/EtOAc = tir 100/0 dén 35/65) dé tao
ra hop chét néu & d& myc (1810 mg, hiéu sudt 51%). LCMS: m/z240,0 (M+H); "THNMR
(400 MHz, clorofom-d) & 6,91 (dd, J = 10,9, 8,3 Hz, 1H), 6,71 (d, ] = 8,5 Hz, 1H), 6,64
- 6,49 (m, 1H), 4,78 (br s, 1H), 4,18 (d, ] = 5,8 Hz, 2H), 3,79 - 3,68 (m, 1H), 3,65 (s, J
=2,8 Hz, 1H), 1,45 (s, 9H).

Bude 2: Didu ché tert-butyl 4-flo-3-((2-metoxyetyl)amino)benzylcarbamat

Didu ché hop chitnéu & dé muc bang phwong phép twong tu véi hop chét trung gian 10,
buée 3. Tinh ché phan cin tho bang séic ky silicagel (heptan/EtOAc) dé tao ra hop chat
néu & dé muc (505 mg, hiéu sut 61%). 'H NMR (400 MHz, clorofom-d) 4 6,91 (dd, J
=11,4, 8,2 Hz, 1H), 6,65 (d, J = 8,1 Hz, 1H), 6,55 (s, 1H), 4,22 (d, ] = 5,7 Hz, 2H), 3,68
-3,58 (m, 2H), 3,40 (s, 3H), 3,31 (t, ] = 5,2 Hz, 2H), 1,46 (s, 9H).

Buéc 3: Diéu ché 5-(aminometyl)-2-flo-N-(2-metoxyetyl)anilin

Dicu ché hop chat néu & dé muc bang phuwong phdp twong tu v6i hop chét trung gian 4,
budc 2. Pua san pham tho sang bude tiép theo (Vi du 21) ma khong tinh ché. 'H NMR
(400 MHz, clorofom-d) § 6,91 (dd, J = 11,4, 8,2 Hz, 1H), 6,69 (ddd, J = 18,1, 8,4, 1.9
Hz, 1H), 6,60 - 6,51 (m, 1H), 3,79 (s, 2H), 3,72 (s, 0H), 3,65 - 3,60 (m, 2H), 3,40 (d, J
=2.0 Hz, 3H), 3,33 (dd, J = 6,7, 4,1 Hz, 2H).

Hop chét trung gian 13: 3-(aminometyl)-2,6-difloanilin

F 1) NiCl,, NaBH,

F
Boc,0O
> HyN
NC NHZ 2) TFA 2 NHZ

F F

Buée 1: Didu ché tert-butyl 3-amino-2,4-diflobenzylcarbamat

B sung BocyO (3,78 ml, 16,30 mmol), NiCl»,6H20 (0,321 g, 2,173 mmol) va sau do
NaBH4 (2,88 g, 76 mmol) trong phan nho trong thoi gian 30 phit vao dung dich ¢6
khudy cta 2,4-diflo-3-nitrobenzonitril (2 g, 10,86 mmol) trong MeOH khé (120 ml), ¢
nhiét d6 0 °C. Dé cho hdn hop phan tng thu duge 4m 1én dén nhiét do trong phong va
dé co khudy trong thoi gian 15 gid nita, tai thoi diém d6 bd sung dietylentriamin (1,174

ml, 10,86 mmol). Dé cho hdn hgp nay c6 khudy trong thoi gian 2 gi¢r trude khi loc trén
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celite va lam bay hoi dung mdi. Hoa tan phan cin trong EtOAc, ria bang natri
bicacbonat bio hoa trong nudc, lam kho trén NaxSOs va ¢ dudi ap suat giam dé thu
duoc hop chat néu & dé muc (1,4 g, hiéu suat 50%). LCMS: m/z 259,0 (M+TI).

Budc 2: Diéu ché 3-(aminometyl)-2,6-difloanilin

Diéu ché hop chit néu & d& muc bang phuong phap tuong tu v6i hop chét trung gian 4,
budc 2, thu dugce san phﬁm dudi dang chét rén mau tring nho (muéi TFA) (0,580 g, hi€u
sudt 100%). X4c nhin nhan dang cAu tric ctia hop chét nay dudi dang dan xuét ctia né

(Vi du 26).
Hop chit trung gian 14: 1,4-dioxan-2-carbaldehyt

Cress-Martin
perndinan J

Khudy hén hop cia (1,4-dioxan-2-yl)metanol (70 mg, 0,59 mmol) va Dess-Martin
periodinan (261 mg, 0,615 mmol) trong DCM (2 ml) & nhiét do trong phong trong thoi
gian 20 gio, cho di qua miéng silic dioxit (rira giai bang DCM, sau d6 1a EtOAc 10%
trong DCM). Cb dich loc trong chan khong (70 mm Hg) ma khong gia nhiét. St dung
truc tiép san phdm thd ndy trong budc tiép theo. Xé4c nhan nhan dang chu triic clia san

phdm duéi dang dén xut ctia né trong bude tiép theo (Vi du 31).

Hop chit trung gian 15: 5-(aminometyl)-N-(2-((tert-butyldimetylsilyl)oxy)etyl)-2-

floanilin
F F
1) CbzCl, EtsN
NHz ’ NA—otBDMS
2) o7~ OTBDMS
H,N NaBH(OAC)s HoN

3) Hy. Pd-C

Budc 1: Tong hop benzyl (3-amino-4-flobenzyl)carbamat

B6 sung tir tir benzyl cloroformat (2,2 ml, 15 mmol) vao dung dich cta 5-(aminometyl)-
2-floanilin (2,01 g, 14,34 mmol) va trietylamin (4,00 ml, 28,7 mmol) trong THF (20 ml)
& nhiét d 0 °C. Khudy hdn hop & nhiét do trong phong trong thoi gian 30 phut va nd

phan chia gitta EtOAc va nude mubi. Lam kho dich chiét hitu co két hop trén MgSOx
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va ¢d. Tinh ché san pham thd bing séc ky cot silicagel (EtOAc/heptan) dé tao ra hop
chét néu & d& muc duéi dang chét rdn mau tring (2,40 g). LCMS: m/z 275,3 (M+H).

Buéc 2: Tbéng hop benzyl (3-((2-((tert-butyldimetylsilyl)oxy)etyl)amino)-4-

flobenzyl)carbamat

Khudy hon hgp cta san pham trong budec 1 (2,00 g, 7,29 mmol), 2-(tert-
butyldimetylsilyloxy)axetaldehyt (1,35 g, 7,74 mmol) va natri triaxetoxybohydrua (1,52
g, 7,17 mmol) trong DCM (40 ml) & nhiét do trong phong trong thoi gian 62 gio. Co
h&n hop va né phén chia gitta EtOAc va NH4Cl trong nude. Lam khd dich chiét hitu co
két hop trén MgSOs, ¢d va tinh ché bang séc ky silicagel (EtOAc/Heptan) dé tao ra hop
chit néu & d& muc duéi dang diu khong mau (2,33 g). LCMS: m/z 433,4 (M+H).

Bude 3: Tong hop 5-(aminometyl)-N—(2-((tert-butyldimetylsilyl)0xy)ety1)-2-ﬂoanilin
Hydro hoa hdn hop ctia san phém trong bude 2 (2,33 g, 5,39 mmol) va Pd/C 10% (0,12
g) trong EtOH (30 ml) dudi ap suit bong béng va & nhiét do trong phong trong thoi gian
15 phut, va loc qua Celite, va c6 dich loc dé tao ra san pham tho. Tinh ché bang sic ky
silicagel (DCM / MeOH) tao ra hop chit néu & d& muc du6i dang ddu mau vang nhat
(1,46 g). LCMS: m/z 299,4 (M+H).

Hop chit trung gian 16: (S)-5-(aminometyl)-N-((2,2-dimetyl-1,3-dioxolan-4-yl)metyl)-

2-floanilin
F 1) CbzCl, EtsN F
NH; NH
2) oHCfK \J
o § %
H,N NaBH(OAc)3 HoN
3) H,. Pd-C

Diéu ché hop chit néu & dé muc bang phuwong phép twong tu véi phuong phap didu ché
Hop chét trung gian 15, bang cach str dung (R)-2,2-dimetyl-1,3-dioxolan-4-carbaldehyt
thay vi 2-(tert-butyldimetylsilyloxy)axetaldehyt trong budc 2. LCMS: m/z 255,3
(M+H).

Hop chit trung gian 17: 4-(aminometyl)-2,5-difloanilin

E 1) NiCl,, Boc,O F
NH; NaBH, NH;
NG 2) TFA H2N
F F
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Buée 1: Pidu ché tert-butyl (4-amino-2,5-diflobenzyl)carbamat

Diéu ché hop chét néu & dé muc bang phuong phép tuong tu v6i hop chét trung gian 4,
buéc 1, bang cich st dung 4-amino-2,5-diflobenzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: m/z 203,1 (M+H-tBu).

Buge 2: Piéu ché 4-(aminometyl)-2,5-difloanilin

Didu ché hop chit néu & dé muc bang phuong phap tuong tw v6i hop chét trung gian 4,
bude 2. Khong quan sat thAy m/z dbi véi san pham (LCMS). Xéac nhan sy nhédn dang

ciia cAu trac dudi dang dan xuét ctia nod trong budce tiép theo (Vi du 49).

Hop chét trung gian 18: 2-(aminometyl)-N-etyl-5-floanilin

N = 1 ] =Br Kl ',:_-;;:~'\ v _F
BocHN o DIEL A anL A
el P «::4\_}_:_3 . 1 & IS \;r'.
H:f"l 2 TFA HN

Hop chit trung gian 11, buwde 1 [

Bude 1: Diéu ché tert-butyl 2-(etylamino)-4-flobenzylcarbamat

B4 sung san pham tir Hop chét trung gian 11, bude 1 (135 mg, 0,562 mmol), DMF (8
ml), bromoetan (306 mg, 2,81 mmol), KI (466 mg, 2.81 mmol) va DIPEA (0,491 ml,
2,81 mmol) vao lo vi séng. Gia nhiét hdn hop nay trong vi song trong thoi gian 10 gio
& nhiét do 110 °C. Sau d6 pha lodng hdn hgp nay bang EtOAc, rira bang natri bicacbonat
béo hoa trong nudce, 1am kho trén NaxSO4 va ¢d dudi ap suit giam. Tinh ché phan cin
bang sic ky silicagel (heptan/EtOAc) 8 thu duoc hop chit néu & dé muyc dudi dang dau
mau vang (0,030 g, hi¢u suét 20%). LCMS: m/z 267,2 (M-H).

Bude 2: Diéu ché 2-(aminometyl)-N-etyl-5-floanilin

Diéu ché hop chit néu & d& muc bang phuong phap tuong tu v6i hop chét trung gian 4,
budc 2. Phan 1ap hop chit néu & dé muc dudi dang bazo tu do (0,062 g, hiu suit 61%).

LCMS: m/z 167,1 (M-H).

Hop chat trung gian 19: (4-flo-3-(2-metoxyetoxy)phenyl)metanamin

INI NH,
1) Br/\/o\
® }
3) TFA &
F
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Budce 1: Téng hop 4-flo-3-(2-metoxyetoxy)benzonitril

B4 sung 4-flo-3-hydroxy benzonitril (1 g, 7,29 mmol), DMF, 1-bromo-2-metoxyetan
(3,42 ml, 36,5 mmol), KI (6,05 g, 36,5 mmol) va DIPEA (6,37 ml, 36,5 mmol) vao lo
vi séng. Gia nhiét hdn hop nay trong vi song trong thoi gian 10 gio ¢ nhiét do 110°C.
Pha lodng hon hgp nay bang EtOAc, ria bang natri bicacbonat bdo hoa trong nude, lam
kho trén NasSOs, va ¢d dudi ap suét gidm Ién trén ting Celite. Tinh ché phan cin bing
sic ky silicagel (EtOAc/Heptan) dé thu duoc hop chatnéu & d& muc dudi dang dau trong
(1,2 g, hi€u sut 84%). LCMS: m/z 198,9 (M+H); 'H NMR (400 MHz, clorofom-d)
507,31 — 7,26 (m, 3H), 7,18 (dd, J = 10,7, 8,7 Hz, 1H), 4,26 — 4,20 (m, 2H), 3,84 — 3,78
(m, 2H), 3,48 (s, 3H).

Budc 2: Tong hop tert-butyl 4-flo-3-(2-metoxyetoxy)benzylcarbamat

Diéu ché hop chit néu & dé muc bang phuwong phap twong tu véi hop chét trung gian 4,
bude 1. Tinh ché san phim bing sic ky silicagel (EtOAc/Heptan) dé tao ra hop chit néu
& d& muc dudi dang dau trong (1,356 g, hiéu suét 73,7%). LCMS: m/z 243,3 (M+H(-
tert-butyl)); 'H NMR (400 MHz, clorofom-d) § 7,03 (dd, J=11,1, 8,3 Hz, 1H), 6,95 (dd,
7=8,1,2,1 Hz, 1H), 6,83 (ddd, ] = 8,3, 4,3, 2,2 Hz, 1H), 4,26 (d, ] = 5,5 Hz, 2H), 4,23
— 4,18 (m, 2H), 3,81 — 3,75 (m, 2H), 3,48 (s, 3H), 1,48 (s, 9H).

Bude 3: Tong hop(4-flo-3-(2-metoxyetoxy)phenyl)metanamin

Didu ché hop chit néu & dé muc bang phuong phap twong tu v6i hop chét trung gian 4,
budc 2. C6 hdn hop va cho phan can di qua cot SCX dé loai bo TFA véi NHs 7N trong
MeOIL Sau khi loai bo dung mdi, thu dugc hop chit néu & d& muc dudi dang dau mau

niu (166 mg, hi¢u suét 99%). LCMS: m/z 200,2 (M+H).

Hop chit trung gian 20: 4-(aminometyl)-2,3-difloanilin

F 1) NiCly, Boc,0
F:@NHz NaBH,4 _ \FDNHZ
2) TFA HoN

Buéc 1: Didu ché tert-butyl (4-amino-2,3-diflobenzyl)carbamat

Didu ché hop chit néu & d& muc bang phuong phap tuong tw véi hop chét trung gian 4,
buéc 1, bang cach st dung 4-amino-2,5-diflobenzonitril thay vi 4-amino-3-

flobenzonitril. LCMS: m/z 203,1 (M+H-tBu).
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Buéc 2: Diéu ché 4-(aminometyl)-2,3-difloanilin

Didu ché hop chit néu & d& muc bang phuong phap twong tu v6i hop chét trung gian 4,
bude 2. Khong quan st thdy m/z déi véi san phdm (LCMS). Xéc nhén sy nhén dang

cia cAu tric dudi dang dAn xuét clia né trong budc tiép theo (Vi du 57).

Hop chét trung gian 21: metyl 5-(aminometyl)-2-flobenzoat

CO,Me 1) NiCl,, Boc,0 ¢O.Me
F NaBH, F
NG 2) TFA HaN

Budc 1: Didu ché metyl 5-(((tert-butoxycarbonyl)amino)metyl)-2-flobenzoat

Diéu ché hop chit néu & d& muc bing phuong phép tuong tu v6i hop chét trung gian 4,
budc 1. Tinh ché san phim bang sic ky silicagel (EtOAc/Heptan) dé tao ra hop chit néu
& d& muc dudi dang dAu nhét, trong (1,26 g, 4,45 mmol, hiéu suat 39,8%). LCMS: m/z
228,1 (M+H-tBu).

Buéc 2: Diéu ché metyl 5-(aminometyl)-2-flobenzoat

Diéu ché hop chét néu & dé muyc bang phwong phéap tuong tu véi hop chat trung gian 4,

bude 2. LCMS: m/z 184,2 (M+H).
Hop chit trung gian 22: 2-(5-(aminometyl)-2-flophenyl)axetamit

1) SOCl,
2) NBS, CCl, .

o I Nals ’
4) LiOH, H,0 NH

5) NH,HCO,

8) Pd-C, HCI, H, HON
2

Buée 1: Diéu ché metyl 2-(2-flo-5-metylphenyl)axetat

B4 sung thionyl clorua (0,3 ml, 5,94 mmol) & nhi¢t do 0°C vao dung dich ¢6 khudy cua
axit 2-(2-flo-5-metylphenyl)axetic (0,5 g, 2,97 mmol) trong MeOH (10 ml). Khudy hdn
hop & nhiét do trong phong trong thoi gian 2 gid. Theo ddi sy hoan thanh phan ting bing
TLC. C6 hén hop trong chén khong. Pha loang phén cin tho bing nudc va chiét bang
EtOAc. Két hop cac dich chiét hitu co, rira bang NaCl bao hoa, 1am kho trén NaxSOu,
loc, va ¢0 trong chan khong dé tao ra hop chit néu & dé muc (0,5 g, hiéu suét 92%) dudi

dang chét 16ng mau vang. Dua san phém thd sang budc tiép theo ma khong tinh ché.
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Buéc 2: Piéu ché metyl 2-(5-(bromometyl)-2-flophenyl)axetat

B sung NBS (0,51 g, 2,88 mmol), va AIBN (0,067g, 0,41 mmol) & nhiét d6 0° C Vao
dung dich co khudy cua san pham trong bude 1 (0,5 g, 2,74 mmol) trong CCl4 (10 ml).
Khudy hdn hop & dong hdi luu trong thoi gian 3 giv. C6 hon hop trong chan khong. Pha
lodng phan cin tho bang nudc va chiét bang DCM. Két hop céc dich chiét hitu co, ria
béng nuGe va NaCl bdo hoa, 1am kho trén NazSOs, loc, va cd trong chén khong. Tinh
ché phan cin tho bang séc ky silicagel (EtOAc/Heptan=1/9) dé tao ra hop chét néu & dé

muc (261 mg, hi¢u suét 70%) dudi dang chét long khong mau.
Buéc 3: Didu ché metyl 2-(5-(azidometyl)-2-flophenyl)axetat

B4 sung natrit azit (0,136 g, 2,106 mmol) vao dung dich co khudy cua san pham trong
bude 2 (0,5 g, 1,915 mmol) trong DMF (5 ml). Khudy hdn hgp & nhiét do trong phong
trong thoi gian 2 gio. Co hon hop trong chan khong. Pha lodng hdn hop nay bang nudc
va chiét bang ete. Két hop céc dich chiét hitu co, rira bang nudc va NaCl bdo hoa, 1am
kho trén NaSOu, loc, va co trong chan khong. Dua san pham tho sang budce tiép theo

ma khong tinh ché. (0,3 g, hidu suat 71%). LCMS: m/z 196,1 (M+H-N2).
Budc 4: Didu ché axit 2-(5-(azidometyl)-2-flophenyl)axetic

B4 sung LIOH.HLO (0,18 g, 4,48 mmol) vao dung dich c6 khudy cta san phim trong
bude 3 (0,5 g, 2,24 mmol) trong THF (2 ml), MeOH (2 ml) va nudce (2 ml). Khudy hdn
hop & nhiét do trong phong trong thoi gian 2 gio. Co hdn hop trong chan khong. Axit
héa hon hop tho bang dung dich HCI trong nudc 3N. San phim két tha tir dung dich dé
tao thanh chét rin mau tring nhd. Sau do loc chét rin nay dudi chan khong. Pua san

pham thd sang budc tiép theo ma khong tinh ché. (0,41 g, hiéu suét 89%).
Buéc 5: Diu ché 2-(5-(azidometyl)-2-flophenyl)axetamit

B6 sung pyridin (0,31 g, 3,92 mmol) sau do6 la di-tert-butyl dicacbonat (1,32 g, 6,07
mmol), va NH{HCOs (0,48 g, 6,07 mmol) vao dung dich ¢6 khudy ciia san pham trong
bude 4 (0,41 g, 1,96 mmol) trong DMF (10 ml). Khuéy hdn hop & nhiét do trong phong
trong thoi gian 16 gio. Pha lodng hén hop nay bang NH4Cl bdo hoa va chiét bang EtOAc.
Két hop cac dich chiét hitu co, rira bﬁmg nudc va NaCl bdo hoa, lam kho trén NazSO4,

loc, va cd trong chan khong. Tinh ché phan cin tho bing sic ky silicagel
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(EtOAc/DCM=45/55) dé tao ra hop chit néu & dé muc (350 mg, hiéu suét 87%) dudi
dang chét rin mau tring. LCMS: m/z 209,9 (M+H)

Budc 6: 2-(5-(aminometyl)-2-flophenyl)axetamit

B4 sung Pd/C 10% w6t (0,05 g) va dung dich HCI trong nu6e IN (2 giot) vao dung dich
¢6 khudy cta san pham trong budce 5 (0,2 g, 0,96 mmol) trong etanol (10 ml) dudi khi
Na. Hydro hoa hdn hop nay ¢ nhiét d trong phong trong thoi gian 2 gio. Loc hdn hop
phan tng qua miéng Celite va rira giai bang etanol. C6 dich loc trong chéan khong dé tao
ra hop chit néu & dé muc (160 mg, hiéu suit 76%) dudi dang chét rin mau trang nho.

Pua san phdm tho sang budc tiép theo (Vi du 62) ma khong tinh ché.
Hop chét trung gian 23: 5-(aminometyl)-2-flo-N-metylbenzamit

1} Oxalyl clorua, FoNi; o ,.leH

(:;O;H 23 NI, Boc O w’;
[ |/..~ﬂ¢_.&‘\]), F NaBH, - l/.,i..:b _.F
N [: Py '-‘...\ ,..-,;'.‘; 3 :' TF !—'g H) N B 7 |\.< V,‘;J

Buéce 1: Diéu ché 5-xyano-2-flo-N-metylbenzamit

B6 sung oxalyl clorua (1,060 ml, 12,11 mmol) sau d6 la 1 giot DMF vao dung dich cua
axit 5-xyano-2-flobenzoic (1000 mg, 6,06 mmol) trong DCM (5 ml). Khuéy hén hop &
nhiét dd trong phong trong thoi gian 1,5 gio. C6 hdn hop trong chan khong, va hoa tan
phan cin thu duoc trong DCM (3 ml) va lam lanh xubng 0° C. B sung metylamin
(16,65 ml, 33,3 mmol) trong THF (2 ml) va dé phan tng c6 khudy & nhiét d6 0 °C trong
thoi gian 0,5 gio. Dép t4t hon hop phan Gng bang nudc va cd phén cin thd trong chan
khéng. Pha loang ph?m cin tho béng nudc va loc chét rén thu dugc, stc rira béng nudc,
va lam kho dudi chan khong. Dua san phim tho sang budc tiép theo ma khong tinh ché.
LCMS: m/z 179,1 (M+H); 'H NMR (400 MHz, metanol-ds) 5 8,08 (dd, 1H), 7,91 (ddd,
J=28,7,4,6,2,2Hz, 1H), 7,41 (dd, J = 10,2, 8,7 Hz, 1H), 2,93 (s, 3H).

Budc 2 va bude 3: Diéu ché tert-butyl 4-flo-3-(metylcarbamoyl)benzylcarbamat

Didu ché hop chit néu & dé muc biang phuong phap tuong tu v6i hop chét trung gian 4.
LCMS: m/z 183,2 (M+H); '"H NMR (400 MHz, metanol-ds) 8 8,09 (dd, J = 6,5, 2,2 Hz,
1H), 7,91 (ddd, J = 8,6, 4,6, 2,2 Hz, 1H), 7,42 (dd, J = 10,2, 8,7 Hz, 1H), 2,93 (s, 3H).
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Hop chat trung gian 24: 4-(aminometyl)-2,6-difloanilin

F 1) NiCl,, Boc,O F
NHz NaBH4 \/@iNHZ
NC/C[ 2) TFA HaN F

F

Buéc 1: Didu ché tert-butyl (4-amino-2,6-diflobenzyl)carbamat

Diéu ché hop chit néu & dé muc bang phuong phép tuong tw voi hop chét trung gian 4,
buéc 1, bang cach st dung 4-amino-2,6-diflobenzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: m/z 203,2 (M+H-tBu).

Buée 2: Diéu ché 4-(aminometyl)-2,6-difloanilin

Pidu ché hop chit néu & d& muc bang phwong phap twong tu véi hop chét trung gian 4,
budc 2. Khong quan sat thdy m/z ddi véi san pham (LCMS). Xé4c nhén sy nhan dang
clia cAu tric dudi dang dan xuét clia né trong budc tiép theo (Vi du 65).

Hop chat trung gian 25: (2,4-diflo-5-(2-metoxyetoxy)phenyl)metanamin

B o T ':‘l"\*‘l 2 s
} - - 1RGOy, KL BT 7 sl
P ,L, 15 [8 }-Jil‘l,l];y PGl idppts, G F.. ./L& FIMEE AN F. a‘LA
“*fé‘ S 2 Ure 150 ] 33 MaNg T
¢ e it i
b e et T L ek = S
R 8 -, e
E T fedons row
F F FoL

}
felel

Bu6c 1: Diéu ché 2-(2,4-diﬂo-5-metylphenyl)-4,4,5,S-tetrametyl—1,3,2-di0xaborolan

B6 sung KOAc (1,0 g, 9,66 mmol) va PdCl(dppf) (0,39 g, 0,483 mmol) vao dung dich
da khtr khi cta bispinacolat dibo (1,2 g, 4,83 mmol) va 1-bromo-2,4-diflo-5-

metylbenzen (1, 0 g, 4,83 mmol) trong dioxan (10 ml). Khuéy hdn hgp phén tng trong
bng da bit kin & nhigt do 100 °C trong thoi gian 16 gio, sau d6 loc qua tang Celite. Co
dich loc, sau d6 pha loang bang DCM va rita bang nudc. Lam kho pha hitu co trén
NaySO4 va ¢d dudi 4p sudt giam. Tinh ché phan cin bang séc ky silicagel (heptan/EtOAc
= tur 100/0 dén 90/10) dé thu dugc hop chit néu & dé muc (0,7 g, 2,75 mmol, hiéu suét
57%).

Buéc 2: Diéu ché 2,4-diflo-5-metylphenol

B4 sung san phdm cong ure-hydro peroxit (266 mg, 2,83 mmol) & nhi¢t do 0 °C vao

dung dich cua san pham trong bude 1 (600 mg, 2,36 mmol) trong MeOH (5 ml). Khudy

&4
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hdn hop phan Gng trong thoi gian 12 gio & nhiét do trong phong sau d6 cd va pha loang
bang DCM va rira bang nude. Lam kho pha hitu co trén NaxSOq va ¢d dudi ap sudt giam
dé thu dugc hop chét néu & dé muc trung gian (700 mg) ma dugc cho truc tiép duéi
dang chét thd vao phén tng tiép theo.

Budce 3: Diéu ché 1,5-diflo-2-(2-metoxyetoxy)-4-metylbenzen

Didu ché hop chatnéu & dé muc biang phuwong phép twong tu véi hop chét trung gian 19,
bang cach st dung san phim trong budc 2 thay vi 4-flo-3-hydroxy benzonitril, dé thu

duoc hop chit néu & dé muc (380 mg, hiéu suit 38%).
Budc 4: Didu ché 1-(bromometyl)-2,4-diflo-5-(2-metoxyetoxy)benzen

B sung NBS (245 mg, 1,39 mmol) va AIBN (22 mg, 0,138 mmol) ¢ nhi¢t dJ trong
phong vao dung dich cia san pham trong budc 3 trong CCla (5 ml). Khudy hdn hop phan
tng trong thoi gian 1 gid' & nhiét do trong phong va sau d6 lam 4m 16n 50 °C trong thoi
gian 2 gio va 1én 80°C trong thoi gian 12 gid. Sau do6 cd hdn hop, pha lodng bing DCM
va rira bing nude. Lam kho pha hitu co trén NazSO4 va ¢6 dudi ap suit giam. Tinh ché
phan cin bang sic ky silicagel (hexan/EtOAc = tir 100/0 dén 80/20) dé thu dugc hop
chit néu ¢ dé muc dudi dang dau khong mau (150 mg, hiéu suit 38%).

Bué6c 5: Diéu ché 1-(azidometyl)-2,4-diflo-5-(2-metoxyetoxy)benzen

B6 sung natri azit (69 mg) vao dung dich cta san pham trong bude 4 (150 mg, 0,533
mmol) trong DMF (5 ml). Khudy hén hop phan tmg & nhiét do trong phong trong thoi
gian 16 gio, sau do pha loang bang EtOAc va nude. Lam kho 16p hitu co trén NazSO4
va cd dudi ap suét giam. Cho san pham tho truc tiép vao budc phan tng tiép theo.
Buéc 6: Diéu ché (2,4-diflo-5-(2-metoxyetoxy)phenyl)metanamin

B6 sung Pd/C (10 mg) vao dung dich da khtt khi cua san phim trong buéde 5 (60 meg,
0,246 mmo!) trong EtOH (20 ml), va khudy hdn hop phan tng dudi bong bong Ha trong
thoi gian 8 gid. Sau do loc phan ang qua miéng Celite, va cd dich loc dudi ap sudt giam

dé thu dugc hop chit néu & d& muc (28 mg, hiéu suat 52%). LCMS: m/z 218 (M+H).
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Hop chét trung gian 26: 6',8'-diflo-1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

rI 1 PMBNH, Fw ~™un
e F 3" 4—::"' ’ ]
O O ©
pyrelidin
31 HCI

Budc 1: Diéu ché 1-(3,5-diflo-2-((4-metoxybenzyl)amino)phenyl)ethan-1-on

B4 sung p-metoxy benzyl amin (11,6 ml, 88,9 mmol) va TEA (12 ml, 82,7 mmol) vao
dung dich c6 khudy cta 1-(2,3,5-triflophenyl)ethan-1-on (12,0 g, 69,0 mmol) trong
DMSO (12 ml). Khudy hdn hgp phan Gmg trong thoi gian 10 phit ¢ nhiét do trong phong,
sau d6 gia nhiét 1én 150 °C trong thoi gian 4 gio. Sau do6 dap t4t hdn hop phan g bing
nuée, chiét bang EtOAc va rira bing nuéc va dung dich nudc mubi va lam kho trén
NezSO4 va ¢6. Tinh ché ddu tho bing séc ky silicagel (EtOAc/hexan tir 0% dén 10%) va
t4i két tinh trong n-pentan dé thu duoc hop chit néu & d& muc (1,3 g, hiéu suét 6%) dudi

dang diu mau vang.
Budc 2: Didu ché 6',8'-diflo-1"H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

Didu ché hop chit néu ¢ dé muc bing phuong phép twong tu v6i phuong phap didu ché
Hop chat trung gian 2 va phan 1ap dudi dang chét rin mau vang (0,69 g, hiéu suit 59%).
LCMS: m/z 253 (M+H); '"H NMR (300 MHz, DMSO-de): 8 7,46 — 7,38 (1H, m), 7,13 —
7,10 (1H, d), 6,37 (1H, s), 2,82 — 2,77 (2H, m), 2,72 (2H, 5), 2,63 — 2,49 (2H, m), 1,64
— 1,60 (4H, m).

Hop chét trung gian 27: 3-(aminometyl)benzensulfonamit

- H,N
NC . 2) NiCl,, NaBH, 2 I
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Bude 1: Diéu ché 3-xyanobenzensulfonamit

B4 sung dung dich NH; 25 % trong nudc (4,95 mmol) ¢ nhiét do 0°C vao dung dich cé
khudy cuia 3-xyanobenzensulfonyl clorua (0,5 g, 2,47 mmol) trong THF (5 ml), va khudy
hén hop phan tmg & nhiét d trong phong trong thoi gian 16 gio. Sau d6 co phan tng,

va pha loang bang EtOAc va nuéc. Lam kho 16p hitu co trén Na;SO4 va ¢d dudi ap suit
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gidm dé thu duogc hop chit néu & dé muc duéi dang chét rdn mau tréng (0,4 g, hiéu suét
88%).

Budc 2: Didu ché tert-butyl (3-sulfamoylbenzyl)carbamat

Piéu ché hop chit néu & d& muc bang phuong phép tuong tu v6i hop chét trung gian 4,
budc 1, bang cach sir dung 3-xyanobenzensulfonamit thay vi 4-amino-3-flobenzonitril.
Tinh ché san phdm bing séc ky silicagel (hexan/EtOAc = tir 70/30 dén 55/45), dé thu
duoc hop chét néu & dé muc dudi dang chét rén mau tring (0,15 g, hiéu suit 65%).
LCMS: m/z 248,9 (M-H).

Bude 3: Didu ché 3-(aminometyl)benzensulfonamit

Didu ché hop chit néu & dé muc bang phuwong phép tuong tw v6i hop chét trung gian 4,
budc 2, bing cach st dung tert-butyl (3-sulfamoylbenzyl)carbamat thay vi N-Boc 4-
(aminometyl)-2-floanilin. Thu dugc san phim bang cach loc dudi dang chét rin mau

lréng nho (0,11 g, hidu suét 90%). LCMS: m/z 187,3 (M+H).
Hop chét trung gian 28: 3-(aminometyl)-2,6-diflo-N-(2-metoxyetyl)anilin
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"Hop chit trung gian 13, bwde 1
Budc 1: Diéu ché tert-butyl 2.4-diflo-3-((2-metoxyetyl)amino)benzylcarbamat

Didu ché hop chit néu & d& muc bing phuong phap twong tw v6i hop chét trung gian 18,
buge 1, bang cach st dung tert-butyl 3-amino-2,4-diflobenzylcarbamat (qu chét trung
gian 13, buge 1) thay vi tert-butyl (2-amino-4-flobenzyl)carbamat, va 1-bromo-2-
metoxyetan thay vi bromoetan. Tinh ché san pham bang sic ky silicagel (heptan/EtOAc
= tir 100/0 dén 50/50) d& thu dugc hop chit néu & d& muc (0,345 g, hi¢u suét 63%).
LCMS: m/z317,1 (M+H).

Budc 2: Diéu ché 3-(aminometyl)-2,6-diflo-N-(2-metoxyetyl)anilin

Diéu ché hop chat néu & dé muc bang phuong phap tuong tu v6i hop chét trung gian 4,
budc 2, bang cach sir dung tert-butyl 2,4-diflo-3-((2-metoxyetyl)amino)benzylcarbamat
thay vi N-Boc 4-(aminometyl)-2-floanilin. Phén lap hop chit néu & dé muc duéi dang

mudi TFA (0,650 g, hi¢u suat 100%). LCMS: m/z 217,2 (M+H).
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Hop chat trung gian 29: 3-(aminometyl)-6-flo-2-metylbenzamit

1) H,SO4, NBS
2) Mel, NaHCO;,
3) K4Fe(CN)g 3H20,  H,N

Pd(OAC)z, NaQCO3
4) NaOH, H,0
OH
NH,

£ 0 5) (Boc),0, NH4HCO3
6) NiCl, 6H,0, NaBH, £ o
7) HCl

Budce 1: Diéu ché metyl 2-(2-flo-5-metylphenyl)axetat

B sung NBS (2,41 g, 13,62 mmol) vao dung dich co khudy cta axit 2-flo-6-
metylbenzoic (2 g, 12,97 mmol) trong H>S04 ddc (60 ml) & nhiét do 0 °C. Khudy hdn
hop & nhiét do trong phong trong thoi gian 3 giv ¢ nhiét do 0°C. Dua hén hop nay vé
nhiét do trong phong va khudy trong thoi gian 16 gio. Rot hdn hop ndy vao nude da va
chiét bang ete. Két hop céc dich chiét hitu co, rira bang nudc va nudc mudi, 1am kho
trén NaaSOs, loc, va c6 trong chan khong dé tao ra hop chit néu ¢ dé& muc (2,3 g, hiéu
sudt 76%) dudi dang chat rin mau tring nho. Dua sdn phim thd sang budce tiép theo ma

khong tinh ché. LCMS: m/z 231(M-2H).
Budc 2: : Diéu ché metyl 3-bromo-6-flo-2-metylbenzoat

B6 sung NaHCOs (1,08 g, 12,87 mmol) vao dung dich ¢o6 khudy cua san pham trong
bude 1 (1 g, 4,29 mmol) trong DMF (10 ml). Khudy hon hop & nhiét do trong phong
trong thoi gian 15 phut sau do 1a bd sung Mel (1,21 g, 8,58 mmol). Khudy hén hop &
nhiét do trong phong trong thoi gian 16 gio. Rot hdn hop nay vao nude da va chiét bang
EtOAc. Két hop céc dich chiét hitu co, rira béng nuée va nude mudi, lam kho trén
NaxSOs, loc, va co trong chan khong dé thu duoc hop chit néu & dé muc (0,85 g, hiéu
sudt 85%) dudi dang chét 16ng mau vang. Dua san phdm tho sang budce tiép theo ma
khong tinh ché.

Budc 3: Diéu ché metyl 3-xyano-6-flo-2-metylbenzoat

Vao dung dich c6 khudy cta san phém trong budc 2 (1 g, 4,04 mmol) trong DMA (10
ml) 1a kali hexaxyanoferrat (II) trihydrat (0,43 g, 1,01 mmol), Pd(OAc): (45 mg, 0,2
mmol), va NaCOs. Suc hdn hgp nay bang argon va khudy & nhiét do 140 °C trong thoi
gian 16 gi¢. Pha lodng hdn hop nay bing EtOAc (20 ml), va loc trén miéng Celite. B6

sung nuéc va EtOAc vao dich loc. Tach 16p hitu co va rira bing nudc mudi, lam kho
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rén NazSOq, loc, va ¢d trong chan khong. Tinh ché phan cin thd bing ICO sic ky
silicagel (EtOAc/hexan = 3:7) tinh ché dé tao ra hop chit néu & d& muc (0,35 g, hiéu

suAt 44%) dudi dang chét rdn mau tring nho.
Buéc 4: Didu ché axit 3-xyano-6-flo-2-metylbenzoic

Diéu ché hop chit néu & dé muc bang phuong phap tuong tu véi hop chét trung gian 22,
budc 4, bang cach st dung sén pham trong bude 3 (0,35 g, 1,911 mmol) va natri hydroxit
(0,144 g, 3,623 mmol) 1an luot thay vi sén pham thu duoc d6i v6i hop chét trung gian
22, budce 3 va lithi hydroxit. Co hdn hop trong chin khong va chiét trong EtOAc. Loai
bo 16p hitu co va axit hoa 16p nude bing dung dich HCI 3N va chiét trong DCM. Lam
kho 16p hitu co trén Na»SOa, loc, o trong chén khong dé tao ra hop chit néu & dé muc
(0,3 g, hiéu suit 90%) dudi dang chét rin mau tring nho. Dua san pham tho sang budce
tiép theo ma khong tinh ché. LCMS: m/z 177,9 (M-H).

Bude 5: Diéu ché 3-xyano-6-flo-2-metylbenzamit

Diéu ché hop chit néu & d& muc bang phuong phap tuong tu véi hop chét trung gian 22,
bude 5. bing cach st dung san pham trong budc 4. Tinh ché phén cin thd bang sic ky
silicagel (EtOAC/DCM = 45/55) dé tao ra hop chit néu & dé muc (80 mg, hi¢u suit 75%)

dudi dang chit rin mau tring nho.
Buée 6: Diéu ché tert-butyl 2-(3-carbamoyl-4-flo-2-metylphenyl)axetat

Didu ché hgp chit néu & dé muc bing phuong phép tuong tu véi hop chét trung gian 4,
busc 1, bing cach sir dung 3-xyano-6-flo-2-metylbenzamit thay vi 4-amino-3-
flobenzonitril. Sau d6 tinh ché phan c@n thd bang séc ky silicagel (MeOH/DCM = 1/9)
dé tao ra hop chit néu ¢ d& muc (75 mg, 0,265 mmol, 59%) duédi dang chét rdn mau

tring nho.
Bude 7: Didu ché 3-(aminometyl)-6-flo-2-metylbenzamit

Diéu ché hop chit néu & d& muc bang phwong phap tuong tu v6i hop chét trung gian 4,
bude 2, bing cach str dung tert-butyl 2-(3-carbamoyl-4-flo-2-metylphenyl)axctat thay
vi N-Boc 4-(aminometyl)-2-floanilin. Co hon hop trong chan khong. Loc chét ran thu
duoc va lam kho dudi chan khong dé tao ra hop chit néu & dé muc (55 mg, hiéu sut
95%) dudi dang chat rin mau tring nho. Dua san phdm thd sang budc tiép theo ma

khong tinh ché. LCMS: m/z 183 (M+H).
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Hop chét trung gian 30: 4-(aminometyl)-3,5-difloanilin

- 1) NiCly, Boc,O

Y o N2 NaBH, N F NH,
NG 2) TFA H2N

F F

Budc 1: Didu ché tert-butyl (4-amino-2,6-diflobenzyl)carbamat

Diéu ché hop chit néu & dé muc bing phuong phéap tuong tu véi hop chét trung gian 4,
buéc 1, bang cich st dung 4-amino-2,6-diflobenzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: m/z 203,2 (M+H-tBu).

Budc 2: Diéu ché 4-(aminometyl)-3,5-difloanilin

Piéu ché hop chit néu & dé muc bang phwong phap tuong tu véi hop chét trung gian 4,
bude 2. Khong quan sat théy m/z d6i véi san phém (LCMS). Xac nhén sy nhin dang
cua ciu trac dudi dang dan xudt ctia né trong budce tiép theo (Vi du 80).

Hop chét trung gian 31: (E)-1'-(but-2-en- 1-y1)-6'-flo-1"H-spiro[piperidin-4,2'-quinolin]-
4'(3'H)-on

1 g B
ey, oNH: D500 B
My A e ML
e : e, | i
Foo \ﬂ 2 =" Mo P
5 A Ty
o e G
prrelidin
sav de 13 TFA

Budce 1: Diéu ché (E)-1-(2-(but-2-en-1-ylamino)-5-flophenyl)ethanon

Bb sung 1-(2-amino-3-flophenyl)ethanon (250 mg, 1,632 mmol) vao dung dich cua
Cs2C0; (532 mg, 1,632 mmol) trong DMFE (15 ml). Khudy hdn hop phéan tng & nhiét
d6 trong phong trong thoi gian 30 phut. Sau do bd sung ting giot (E)-1-bromobut-2-en
(0,237 ml, 2,285 mmol) vao dung dich nay va gia nhiét phan tng & nhiét do 80 °C trong
thoi gian 48 gio. Dap t4t phan tng bing nudc va chiét 16p nudce bang Et20 (3x20 ml).
Lam kho céc 16p hitu co két hop trén NaySOs va tinh ché bing sdc ky silicagel
(heptan/EtOAc = tir 100/0 dén 70/30) dé thu dwoc hop chit néu & dé muc (280 mg, hiéu
sudt 79%) dudi dang chit rin mau vang. "H NMR (400 MHz, DMSO-ds) § 7,65 (dt, J =
10,3, 3,3 Hz, 1H), 7.35 — 7,25 (m, 1H), 6,75 (dd, ] = 9,4, 4,7 Hz, 1H), 5,72 - 5,62 (m,
1H), 5,59 — 5,47 (m, 1H), 3,85 - 3,75 (m, 2H), 2,53 (s, 3H), 1,71 — 1,64 (m, 3H).
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Budec 2: Diéu ché (E)-1'-(but-2-en-1-yl)-6'-flo-1'H-spiro[piperidin-4,2'-quinolin]-
4'(3'H)-on

Bd sung tert-butyl 4-oxopiperidin-1-carboxylat (558 mg, 2,80 mmol) va pyrolidin
(0,231 ml, 2,80 mmol) vao dung dich c6 khudy cia san pham trong bude 1 (280 mg,
1,284 mmol) trong MeOH (10 ml). Gia nhiét phan tng dén hoi luu trong 72 gid. Sau d6
pha lodng hén hgp phén tng bang EtOAc, rita bang natri bicacbonat bdo hoa trong nudc,
lam kho trén NaxSO4 va 6 dudi ap sudt gidm. Tinh ché phdn cin bang sdc ky silicagel
(heptan/EtOAc = tir 100/0 dén 70/30) & thu duoc (E)-1'-(but-2-en-1-yl)-6'-flo-1'H-
spiro[piperidin-4,2'-quinolin]-4'(3'H)-on dugc bao v bing Boc (370 mg). Sau d6 hoa
tan hop chét trung gian Boc ndy trong HCI 4N trong dioxan (1,399 ml, 5,60 mmol) va
khudy & nhiét d trong phong trong thoi gian 15 gio. Mubi HCI ctia hop chat mong
muén két tha va dugc phan 14p bang cich loc (240 mg, hiéu sult 42 %) duéi dang bot
mau vang. Xac nhan nhén dang cAu tric cia san phdm nay duéi dang dan xuét cta nod

(Vidu 85).
Hop chét trung gian 32: 4-(aminometyl)-2-cloanilin

1) N|C|2, BOCzo
OiNHz NaBH, \/©:NH2
NC Cl 2) TFA H2N o]

Buéce 1: Diéu ché tert-butyl (4-amino-3-clobenzyl)carbamat

Diéu ché hop chit néu & dé muc bang phuong phép tuong tw v6i hop chét trung gian 4,
bude 1, bang cach st dung 4-amino-3-clobenzonitril thay vi 4-amino-3-flobenzonitril.

LCMS: m/z201,1 M+H-tBu).
Budc 2: Pidu ché 4-(aminometyl)-2-cloanilin

Diéu ché hop chit néu & dé muc bing phwong phap twong ty v6i hop chét trung gian 4,
buéc 2. Khong quan st thdy m/z dbi véi san pham (LCMS). X4c nhan sy nhén dang

ctia cAu tric dudi dang dan xuét clia né trong budce tiép theo (Vi du 87).
Hop chét trung gian 33: 2-(2-oxopyrolidin-1-yl)axetaldehyt

0 Dess Martin -
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Khudy hdn hop ctia 1-(2-hydroxyetyl)pyrolidin-2-on (67 mg, 0,52 mmol) va Dess-
Martin periodinan (280 mg, 0,660 mmol) trong DCM (2 ml) & nhiét do trong phong
trong thoi gian 3 gid, cho di qua miéng silic dioxit (rira giai bang DCM sau d6 EtOAc
10% trong DCM). C6 dich loc bing may bay hoi quay (70 mmHg) ma khong gia nhiét.
St dung san pham tho truc tiép trong budc tiép theo (Vi du 90).

Hop chét trung gian 34: 4-(aminometyl)-3-(triflometyl)anilin

1) NlClz, BOCzo

NH, NaBH, - NH;
NG 2) TFA H2N

CF3 CF3

Buéce 1: Diéu ché tert-butyl (4-amino-2-triflometylbenzyl)carbamat

Didu ché hop chit néu & dé muc bing phwong phép tuong tu véi hop chét trung gian 4,
busc 1, bing cach st dung 4-amino-2-(triflometyl)benzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: m/z 235,2 (M+H-tBu).

Buéc 2: Didu ché 4-(aminometyl)-3-(triflometyl)anilin

Diéu ché hop chit néu & dé muc bang phwong phép tuong tu voi hop chét trung gian 4,
bude 2. Khong quan sat thiy m/z d6i v6i san phadm (LCMS). Xéac nhén su nhan dang
chia cAu tric dudi dang dan xudt ctia né trong bude tiép theo (Vi du 104).
Hop chét trung gian 35: 4-(aminometyl)-3-cloanilin

1) NiCl,, Boc,O

NG 2) TFA H2N

Cl Cl

Buéce 1: Diéu ché tert-butyl (4-amino-2-clobenzyl)carbamat

Piéu ché hop chit néu & d& muc bang phwong phap tuong tu v6i hop chét trung gian 4,
buge 1, bang cach sir dung 4-amino-2-clobenzonitril thay vi 4-amino-3-flobenzonitril.
LCMS: m/z 201,2 (M+H-tBu).

Budce 2: Diéu ché 4-(aminometyl)-3-cloanilin

Diéu ché hop chit néu & d& muc bing phwong phép tuong tu v6i hop chét trung gian 4,
bude 2. Khong quan sat thiy m/z dbi véi san phim (LCMS). Xéac nhén su nhén dang

clia cau triic dudi dang din xut cia né trong budce tiép theo (Vi du 111).
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Hop chét trung gian 36: 4-(aminometyl)-2-(triflometyl)anilin

1) NiCl,, Boc,O

NH2 NaBH4 - \/©:NH2
NC/@[ 2) TFA HaN CFs

CFs

Budc 1: Diéu ché tert-butyl (4-amino-3-triflometylbenzyl)carbamat

Diéu ché hop chit néu & dé muc bang phuwong phap tuong tu v6i hop chét trung gian 4,
budc 1, bang cach st dung 4-amino-3-(triflometyl)benzonitril thay vi 4-amino-3-

flobenzonitril. LCMS: m/z 190,1 (M-Boc).
Buéc 2: Diéu ché 4-(aminometyl)-2-(triflometyl)anilin

Diéu ché hop chit néu & dé muc bang phwong phap twong tu v6i hop chét trung gian 4,

buéc 2. LCMS: m/z 190,1 (M).
Hop chét trung gian 37: 4-(aminometyl)-3-metylanilin

1) NiCl,, Boc,O

NH; NaBH, N NH
NG 2) TEA HaN

Buée 1: Diéu ché tert-butyl (4-amino-3-triflometylbenzyl)carbamat

Didu ché hop chit néu & dé muc bang phuwong phap tuong tu v6i hop chét trung gian 4,
busc 1, biang cach st dung 4-amino-2-metylbenzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: khong quan sat thdy m/z.

Buéce 2: Diéu ché 4-(aminometyl)-2-(triflometyl)anilin

Diéu ché hop chit néu & dé muc bang phuong phép twong tu v6i hop chét trung gian 4,
bude 2. Khong quan sét thy m/z d6i véi san pham (LCMS). Xac nhén sy nhan dang
cta cdu truc dudi dang din xuét ciia né trong budc tiép theo (Vi du 116).

Hop chét trung gian 38: 4-(aminometyl)-2-metylanilin

1) NiCl,, Boc,O
NC 2) TFA HN

Buéc 1: Diéu ché tert-butyl (4-amino-3-triflometylbenzyl)carbamat
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Didu ché hop chét néu & d& muc bang phuong phap tuong tu v6i hop chét trung gian 4,
buéc 1, biang cach st dung 4-amino-3-metylbenzonitril thay vi 4-amino-3-
flobenzonitril. LCMS: m/z 181,2 (M+H-tBu).

Buéc 2: Didu ché 4-(aminometyl)-2-(triflometyl)anilin

Didu ché hop chét néu & dé muc bang phwong phap twong tu v6i hop chét trung gian 4,
bude 2. Khong quan sét thdy m/z ddi voi san pham (LCMS). X4c nhan sy nhan dang

ciia cu trac dudi dang dan xuét ctia no trong budce tiép theo (Vi du 119).

Hop chat trung gian 39: N-(5-(aminometyl)-2-flophenyl)metansulfonamit

1) MeSO,CI
F 2) NiCl,, Boc,0 F
X, e L
NC NH > HaN NHSO,Me
2 3) TFA 2

Budce 1: Diéu ché N-(5-xyano-2-flophenyl)metansulfonamit

B sung metylsulfonyl clorua (256 pl, 3,31 mmol) ting giot vao dung dich da duogc lam
lanh trong nuéc da ctia 3-amino-4-flobenzonitril (500 mg, 3,67 mmol) trong pyridin
(8162 pl). Khudy phan Gmg & nhiét do trong phong qua dém. Cd phan ting va phéan chia
phin can gitta HCI trong nude 1IN va EtOAc. Rua 1op hitu co bang nudc mudi, lam kho
trén MgSOs va loc. Co dich loc dé tao ra hop chit néu & dé muc dudi dang chét rin mau

hdng nhat (708 mg, hiéu suét 90%). HRMS: m/z 215,0292 (M+H).

Buéc 2: Didu ché tert-butyl 4-flo-3-(metylsulfonamido)benzylcarbamat

Diéu ché hop chit néu & dé muc bang phuong phap tuong tu v6i hop chét trung gian 4,
budc 1. LCMS: m/z 317,0 (M-H).

Buée 3: Diéu ché N-(5-(aminometyl)-2-flophenyl)metansulfonamit

Didu ché hop chit néu & dé muc bang phuong phép tuong tu véi hop chét trung gian 4,
budce 2. Loc hdn hgp through ¢t SCX bang cach st dung NH; 7N trong Metanol. Co
chit rira giai dé thu dugc hop chét néu & d& muc dudi dang chat ran mau trang (50 mg,

hiéu suét 72,9%). LCMS: m/z 218,1 (M+H).
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Hop chit trung gian 40: Metyl 2,2-dimetyl-3-oxopropanoat

Dess-Martin
N S periodinan \v4

Diéu ché hop chit néu & dé muc bing phwong phép tuong tu véi hop chét trung gian 33,
bing cach st dung metyl 3-hydroxy-2,2-dimetylpropanoat thay vi 1-(2-
hydroxyetyl)pyrolidin-2-on. S dung san phém thd truc tiép trong budc tiép theo (Vi du
140).

Hop chit trung gian 41: (4-flo-3-((2-metoxyetoxy)metyl)phenyl)metanamin
F 1) N|C|2, BOC2O F
/J:::]:% e - HzN\/[::Ij
NC 2) TFA

Bué6c 1: Diéu ché tert-butyl 4-flo-3-((2-metoxyetoxy)metyl)benzylcarbamat

Pidu ché hop chit néu & dé muc bang phuong phép tuong ty v6i hop chét trung gian 4,
buéc 1, bang cach st dung 4-flo-3-((2-metoxyetoxy)metyl)benzonitril thay vi 4-amino-

3-flobenzonitril. LCMS: m/z 214,0 (M+H-Boc).
Buéce 2: Diéu ché (4-flo-3-((2-metoxyetoxy)metyl)phenyl)metanamin

Didu ché hop chit néu & dé muc bang phuong phép tuong tu véi hop chét trung gian 4,
bude 2. Loc hdn hop through cot SCX bang cach st dung NH3z 7N trong Metanol. C6
chét rira giai dé thu dugc hop chét néu & dé muc dudi dang diu mau vang (95 mg, hiéu

sut 78%). LCMS: m/z 214,0 (M+H).

Hop chét trung gian 42: 3-(aminometyl)-2,6-diflobenzamit

Ma.,

| ‘L ) 1) LIOH o F
g b T3 Ha50q, MeQl . 21 NELHCO,, (BOC01, Pyridin l"’ I
“ [ ol [[ ] o e HaM . Asy A O
o 21 NBS, AIBN T 3 PA-CiH2

3} MNatl; F o NH

n—
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Budc 1: Didu ché metyl 2,6-diflo-3-metylbenzoat

B4 sung HaSO4 (2 ml) tir tr & nhiét do 0 °C vao dung dich cua axit 2,6-diflo-3-
metylbenzoic (1,0 g, 5,81 mmol) trong MeOH (10 ml). Pé cho hdn hop phan ang c6

khudy trong thoi gian 16 gidr & nhiét d 70 °C, sau d6 cd dudi ap suit giam. Sau d6 pha
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loang phﬁn can bang nudc lanh, dugc bazo hoa b%mg dung dich NaHCO; bao hoa va
chiét bang DCM. Rura 16p hiru co bang dung dich nudc mubi va lam kho trén NazSOq
va sau d6 c6 dudi ap suit giam d8 thu dugc san phdm tho dudi dang dau khong mau

(600 mg, hiéu suét 55%), ma duoc dua truc tiép vao budc phan tng tiép theo.
Buée 2: Didu ché metyl 3-(bromometyl)-2,6-diflobenzoat

Thu dugc hop chit néu & dé muc bang phwong phap tuong tu véi hop chét trung gian
25, budc 4, bang cach sit dung metyl 2,6-diflo-3-metylbenzoat thay vi 1,5-diflo-2-(2-
metoxyetoxy)-4-metylbenzen. Tinh ché san phdm bing sic ky silicagel (hexan/EtOAc
— tir 100/0 dén 90/10) dé thu dugc hop chét néu & d& muc (310 mg, hiéu sudt 36%) dudi

dang chat ran mau trang.
Buée 3: Didu ché metyl 3-(azidometyl)-2,6-diflobenzoat

Thu dugc hop chit néu & d& muc bang phuwong phép twong tw véi hop chét trung gian
25, bude 5, bing cich st dung metyl 3-(bromometyl)-2,6-diflobenzoat thay vi 1-
(bromometyl)-2,4-diflo-5-(2-metoxyetoxy)benzen. Dua san phdm thd (250 mg, hiéu

sut 95%) truc tiép sang budc phan Gng tiép theo.
Buéc 4: Diéu ché axit 3-(azidometyl)-2,6-diflobenzoic

B sung LiOH.H,0 (230 mg, 5,50 mmol) va nude (1,5 ml) vao dung dich clia metyl 3-
(azidometyl)-2,6-diflobenzoat (250 mg, 1,10 mmol) trong THF (8 ml) va MeOH (2 ml).
Pé cho hdn hop phan tng nay cb khudy trong thoi gian 16 gidr & nhiét do trong phong,
sau do ¢d dudi ap sudt giam. Axit hoa phan cin bang dung dich HCI 2 N va chiét bang
EtOAc. Rira 16p hitu co da tach bing dung dich nudce mudi, lam kho trén NaySO4 va sau
d6 ¢ dudi ap sudt giam dé tao ra san phim tho (200 mg, 0,93 mmol) ma duge dua tryc

tiép vao budc phén tmg tiép theo. LCMS: m/z 211,8 (M-H).
Budce 5: Diéu ché 3-(azidometyl)-2,6-diflobenzamit

Bd sung pyridin (0,159 ml, 1,87 mmol) sau d6 1a (Boc)0 (0,63 g, 2,90 mmol) va
NH4HCOs5 (230 mg, 2,90 mmol) vao dung dich co6 khudy cua axit 3-(azidometyl)-2,6-
diflobenzoic (200 mg, 0,93 mmol) trong DMF (10 ml). Khudy khéi phan (mg & nhiét do
trong phong trong thoi gian 16 gio. Sau d6 dap t4t hdn hop phéan Gng bang dung dich
NH4C] bdo hoa va chiét bing EtOAc. Rtra 16p hitu co da tach bang dung dich nudc

mubi, lam kho trén NaaSO4 va sau d6 cd dudi ap suat giam. Tinh ché phan cdn bang sic
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ky silicagel (hexan/EtOAc = tir 100/0 dén 50/50) dé tao ra san pham néu & dé muc (120
mg, hiéu sut 63% dudi dang chit rin mau tring). LCMS: m/z 212,9 (M+H).

Budce 6: Diéu ché 3-(aminometyl)-2,6-diflobenzamit

Thu duoc hop chét néu & dé muc bang phuong phép twong tw véi hop chét trung gian
25, budc 6, bang cach st dung 3-(azidometyl)-2,6-diflobenzamit thay vi 11-
(azidometyl)-2,4-diflo-5-(2-metoxyetoxy)benzen. Phan 1ap san pham tho (120 mg, hiéu
suit 69%) dudi dang chét rin mau vang. LCMS: m/z 187,0 (M+H).

Hop chét trung gian 43: 2-(5-(aminometyl)-2-flophenyl)propan-2-ol

1) MeMgBr OH
HoN
OMe 2) NaNj _

E0 3) Pd-C/H,

Br

Buéc 1: Didu ché 2-(5-(bromometyl)-2-flophenyl)propan-2-ol

B4 sung dung dich MeMgBr 3,0 M trong EO (10,7 ml, 32,3 mmol) & nhiét do 0 °C
vao dung dich ctia metyl 5-(bromometyl)-2-flobenzoat (2,5 g, 10,12 mmol) trong Et,O
(100 ml). Khudy hdn hop phén tng ¢ nhiét do trong phong trong thoi gian 3 gio sau do
lam lanh xubng 0 °C va xt ly bang dung dich NH4Cl va EtOAc. Sau khi khudy 15 phut,
tach 16p hitu co, rira bang nudc mudi, 1am kho trén NaySO4, va cd dudi ap suit giam.
Tinh ché hop chit thd bing séc ky silicagel (hexan/EtOAc = 70/30) dé thu duoc sin

phim mong muén (1,5 g, hiéu suit 60%) dudi dang chét 16ng mau vang.
Buéc 2: Diéu ché 2-(5-(azidometyl)-2-flophenyl)propan-2-ol

Thu duge hop chét néu & dé muc bang phuong phép tuong tu véi hop chét trung gian
25, bude 5 bang cach st dung 2-(5-(bromometyl)-2-flophenyl)propan-2-ol. Dua san
pham thd (1,1 g, hiéu sudt 59%) truc tiép vao phéan Gng tiép theo.

Buéce 3: Diéu ché 2-(5-(aminometyl)-2-flophenyl)propan-2-ol

Thu dugc hop chéit néu & d& muc bang phuong phép tuong tu véi hop chét trung gian
25, bude 6 bing cach sir dung 2-(5-(azidometyl)-2-flophenyl)propan-2-ol. Tinh ché san
phim tho bing séc ky silicagel (DCM/MeOH = 97/3) dé thu duge hop chét néu ¢ dé
muc (0,27 g, hiéu sudt 28%).
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Hop chét trung gian 44: 6'-flo-8'-metyl-1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

H

N NH
F

(6]

Bude 1: Diéu ché 1-(2-amino-5-flo-3-metylphenyl)ethan-1-on

B6 sung etoxy vinyl tributyl tin (2,6 g, 7,35 mmol) va Pd(PPh3)s+ (57 mg, 0,05 mmol) &
nhiét d6 trong phong duéi argon vao dung dich cua 2-bromo-4-flo-6-metylanilin (1,0 g,
4,90 mmol) trong DMF (20 ml). Khudy hdn hop phén tng trong dng di bit kin trong
thoi gian 15 gio & nhiét do 110 °C. Sau do6 khudy hén hop phén (mg v6i dung dich HCI
20% trong thoi gian 2 gid, pha lodng bang nude va chiét bang EtOAc (2x50 ml). Lam
khé 16p hitu co két hop trén NaySO4 va ¢6 dudi p sudt giam. Tinh ché phan cn bing
sdc ky silicagel (hexan/EtOAc = tir 100/0 dén 30/70) dé thu dugc hop chit néu & dé muc
(600 mg, hiéu suat 73 %).

Buéc 2: Diéu ché 6'-flo-8'-metyl-1"H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on

B4 sung tert-butyl 4-oxopiperidin-1-carboxylat (1,07 g, 5,38 mmol) va pyrolidin (0, 44
ml, 7,18 mmol) vao dung dich cia 1-(2-amino-35-flo-3-metylphenyl)ethan-1-on (600
mg, 3,59 mmol) trong EtOH (50 ml). Khuiy hdn hop phan tng & nhiét d6 120 °C trong
thoi gian 48 gi¢ trong bng da bit kin, sau d6 ¢ va pha lodng bang nudc va chiét bang
EtOAc. Lam kho 16p hitu co trén NaxSOs va c6 dudi ap suét giam. Tinh ché phin can
bing séc ky silicagel (hexan/EtOAc = tir 100/0 dén 30/70) dé thu dugc 6'-flo-8'-metyl-
1'H-spiro[piperidin-4,2'-quinolin]-4'(3'H)-on duogc bao vé bang Boc (380 mg). Pha
loang hgp chét trung gian Boc trong dioxan (4 ml) va bd sung 2 ml HCI 4N trong dioxan.
Khuéy hdn hop phan trmg & nhiét d6 trong phong trong thoi gian 16 gio, c6 dudi ap suat
gidm, va chat rén thu duoc rira bang ete va lam kho dudi chan khong dé thu dugc hop
chit néu & d& muc dudi dang mudi HCI (300 mg, hiéu sult 34%, chit rin mau vang).

LCMS: m/z 249,1 (M+H).

Hop chét trung gian 45: 1-(5-(aminometyl)-2-flophenyl)etanol

- OH H,/ Raney-Ni F OH
©/K H-Cube
CN

H,N
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Dung dich 4-flo-3-(1-hydroxyetyl)benzonitril (320 mg, 1,973 mmol) trong metanol (10
ml) duoc chay H-cube PRO™ qua Raney Ni CatCarts® ¢ nhi¢t d6 20 °C v6i ap suét Hp
& 50 bar (1 ml / phut) trong thoi gian 1 gio. Loai bo cac chit d& bay hoi trong chan
khong. Tinh ché phan cin thd bang HPLC diéu ché (Bazo, phuong phap 2) dé tao ra hop
chét néu & dé muc (120 mg, hiéu sudt 37%). LCMS: m/z 170,1 (M+H); 'H NMR (400
MHz, metanol-ds) § 7,52 — 7,45 (m, 1H), 7,28 — 7,19 (m, 1H), 6,99 (dd, I =10.4, 8,4 Hz,
1H), 5,11 (q, T = 6,4 Hz, 1H), 3,79 (s, 2H), 1,43 (d, J = 6,5 Hz, 3H).

Hop chit trung gian 46: (R)-1-(5-(aminometyl)-2-flophenyl)-2,2,2-trifloethanamin

BNy pac F o NH,
©)\ H-Cube
CN

HoN

Dung dich ctia (R)-3-(1-amino-2,2,2-trifloetyl)-4-flobenzonitril (218 mg, 1 mmol) trong
metanol (20 ml) dugc chay H-cube PRO™ qua Pd/C CatCarts® ¢ nhiét do 20 °C voi ap
suét H & 1 bar trong thoi gian 1 gio & tbe do dong chay bang 1 ml/phut. R6t hon hop
thd vao 2 x ¢dt SCX 5 g. Suc rira cot bing MeOH (4 x 10 ml). Rira giai san pham tir cot
bing cach st dung dung dich methanoic amoniac 7N (2 x 20 ml). Loai b6 cac chit dé
bay hoi trong chan khong d8 tao ra hop chat néu & dé muc (178 mg, hi¢u suit 80%).

LCMS: m/z 223,3 (M+H). Dua san pham thd sang budc tiép theo ma khong tinh ché.

Hop chét trung gian 47: (2-(triflometyl)furan-3-yl)metanamin

H,/ Pd-C
H-Cube O
0O ) e \
FaOT N FiCT Y
CN

H,N

Dung dich ctia 2-(triflometyl)furan-3-carbonitril (150 mg, 0,931 mmol) trong metanol
(10 ml) dugc chay H-cube PRO™ qua Pd/C CatCarts® & nhiét d6 25 °C v6i ap suat Ha
& 1 bar trong thoi gian 1 gid & tdc do dong chay bang 1 ml/phit ¢ nhiét do 20 °C véi dp
suét Hy & 50 bar. Loai bo cac chit d& bay hoi trong chén khong dé tao ra hop chét néu &
d& muc (60 mg, hidu sudt 39%). LCMS: m/z 166,1 (M+H). Dua sin pham tho sang bude

tiép theo ma khong tinh ché thém.
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Hop chét trung gian 48: (4-flo-3-(3-metoxyazetidin-1-yl)phenyl)metanamin

: N LT

Br 1) NCS, Ti(OiPr)4, I2
2) NiCl,, Boc,O
CN NaBH,4 HoN
3) TFA

ONG O

Buée 1: Diéu ché 4-flo-3-(3-metoxyazetidin-1-yl)benzonitril

Diéu ché hop chét néu & d& muc bing cach tham chiéu Angew. Chem. Int. Ed. 2011, 50,
8325 -8328. B4 sung dung dich THF 1,3 M cua isopropylmagie clorua lithi clorua (3846
ul, 5,00 mmol), va 3-bromo-4-flobenzonitril (1 g, 5,00 mmol) vao binh thét cb da duge
lam kho trong 10 dugc lam lanh -40 °C. Khuéy hdn hop trong thoi gian 3 gid & nhiét do
-40 °C, va sau d6 nghién nho véi iot. Khudy 3-metoxyazetidin (0,247 g, 2 mmol), va N-
closucxinimit (0,668 g, 5,00 mmol) trong toluen (5 ml) vao lo 10 ml da dugc lam kho
trong 10 dudi Na. Sau 20 phut, bd sung toluen (5 ml) va dung dich 0,7 M cta (5-xyano-
2-flophenyl)magie bromua trong THF, va titan isopropoxit (1,421 g, 5,00 mmol) trong
khi khudy vao lo 10 ml da dugc l1am kho trong 10 riéng r& & nhiét do -40 °C dudi N2.
Sau 5 pht nita, 1am lanh N-cloanilin xubng -40 °C, va bd sung dung dich —40 °C nay
bang xy lanh. Dua nhiét do bé tr tr vé& nhiét d6 trong phong trong thoi gian 1 gio. Sau
3 gidy, dép tit hdon hop bing dung dich bdo hoa trong nudc ciia K2CO3 (10 ml). Pha
lodng hon hop da xu 1y nay bang EtOAc (50 ml) va loc. Chiét tiép 16p nude bing EtOAc
(2 x50 ml). Két hop céc dich chiét hitu co, lam kho béng Na2S04, loc, va ¢o trong chan
khong. Thuc hién tinh ché bing cich sir dung sdc ky silicagel v6i gradien tir hexan
nguyén chat dén (85:15) hexan/EtOAc. Sau d6 tinh ché phin cin thd bing sic ky
silicagel (EtOAc/Heptan, 85/15) dé tao ra hop chit néu & dé muc (0,728 g, hiéu suét 85
%). LCMS: MS m/z 207,3 (M+H).

Budc 2 va Budc 3: Diéu ché (4-flo-3-(3-metoxyazetidin-1-yl)phenyl)metanamin

Didu ché hop chit néu & dé muc biang phuong phap tuong tu v6i hop chét trung gian 4,
bang cach st dung 4-flo-3-(3-metoxyazetidin-1-yl)benzonitril thay vi 4-amino-3-
flobenzonitril thay vi 4-amino-3-{lobenzonitril tao ra hop chit néu & dé muc (33 mg,

hiéu sudt 28% qua 2 budc) dudi dang dau khong mau. LCMS: m/z 211,2 (M+H).
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Hop chét trung gian 49: 5-(aminometyl)-2, 4-difloanilin

F F
NO, 1) Pd-C, Hy NH;
2) CoCl, 6H,0, NaBH4
F F
CN HoN

Budce 1: Didu ché 5-amino-2,4-diflobenzonitril

B sung Pd/C 10% uét (0,112 g, 1,056 mmol) vao dung dich c6 khudy cua 2,4-diflo-5-
nitrobenzonitril (1,94 g, 10,56 mmol) trong MeOH (40 ml) du6i khi No. Hydro héa hon
hop nay & nhiét do trong phong trong thoi gian 16 gio. Loc hdn hop phan ing qua miéng
Celite va rira giai bang MeOH. Co dich loc trong chan khong, sau do tinh ché bang sic
ky silicagel (heptan/EtOAc = tir 100/0 dén 50/50) dé tao ra hop chitnéu & dé muc (1,21
g, hidu suat 74%) sau khi ¢6 trong chén khong. LCMS: m/z 153,1 (M-H); 'TH NMR (400
MHz, DMFS-ds) 8 7,44 (dd, J = 11,3, 9,5 Hz, 1H), 7,08 (dd, J = 9,3, 6,6 Hz, 1H), 5,56
(s, 2H).

Buéc 2: Didu ché 5-(aminometyl)-2,4-difloanilin

B sung coban(Il) clorua hexahydrat(CoCla,6H20) (1,87 g, 7,84 mmol) sau do 1a bd
sung timg phan NaBHj (0,89 g, 23,53 mmol) 6 nhiét do 0 °C vao dung dich cda san
phim trong budc 1 (1,2 g, 7,84 mmol) trong metanol (50 ml). Dua hdn hop nay vé nhiét
6 trong phong va khudy trong thoi gian 12 gid nira. Dép tét hdn hop bing cach didu
chinh d6 pH dén 13 bing amoni hydroxit va chiét bang EtOAc (3 x 50 ml). Rura 16p hitu
co két hop bang nuée mudi, 1am kho trén NaySOs, va ¢ trong chan khong. Tinh ché
chéit thd bing HPLC pha déo diéu ché (TFA, phuong phap 0) dé tao ra hop chét néu &
d& muc (564 mg, hiéu suit 46%). LCMS: m/z 159,01 (M-H); "H NMR (400 MHz, DMF-
d7) 6 7,07 — 6,91 (m, 1H), 6,82 (dd, J = 10,0, 7,8 Hz, 1H), 3,72 (s, 2H).

Hop chét trung gian 50: benzo[c][1,2,5]oxadiazol-4-ylmetanamin

/N\ H /N\
- /O 1) TFA, EthIH - ,O
N - N

2) TFA

Buéc 1: Didu ché tert-butyl (benzo[c][1,2,5]oxadiazol-4-ylmetyl)carbamat
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B6 sung tert-butyl carbamat (1,18 g 10,13 mmol), trietylsilan (1,61 ml, 10,13 mmol), va
TFA (0,5 ml) & nhiét do trong phong vao dung dich c6 khudy cua
benzo[c][1,2,5]oxadiazol-4-carbaldehyt (0,5 g, 3,37 mmol) trong axetonitril (20 ml).
Khuéy hdn hop & nhiét do trong phong trong thoi gian 16 gio. R6t hdn hop nay vao
NaHCOs; bdo hoa trong nudc, va chiét bang EtOAc. Rira 16p hiru co bang natri clorua
bdo hoa, va 1am kho trén NaySOs, loc, va cd trong chan khong dé tao ra san phém néu &
dé muc thd (450 mg, hiéu suét 53%) ma dugc dua sang budc tiép theo ma khong tinh
ché. LCMS: m/z 250,1 (M+H).

Buée 2: Didu ché benzo[c][1,2,5]oxadiazol-4-ylmetanamin

Khudy dung dich cta phdn cin tho trong bude 1 trong TFA (3 ml) ¢ nhiét do trong
phong trong thoi gian 1 gid. Sau khi loai bo céac chit d& bay hoi trong chén khong, va
nghién nhé phan cin tho véi pentan (10 ml) va dietyl ete (10 ml), lam kho trong chén
khong dé tao ra san pham néu & dé muc tho (322 mg). Dua sén pham tho sang budc tiép
theo ma khong tinh ché. LCMS: m/z 150,1 (M+H).

Hop chit trung gian 51: (5-(aminometyl)-2-flophenyl)metansulfonamit

F

F
0 Hy / Pd-C 0
2 NH, H-Cube sz
0 0
\f HoN
N

Dung dich (5-xyano-2-flophenyl)metansulfonamit (480 mg, 2,241 mmol) trong metanol
(15 ml) duge chay H-cube PROTM qua Pd/C CatCarts® ¢ nhiét d6 40 °C vdi ap suét
H» & 30 bar trong thoi gian 1 gio & tbc do dong chay bang 1 ml/phit. Rot hdn hop thd
vao 2 x ¢dt SCX 5 g. Suc rira ¢t biang MeOH (4 x 10 ml). Rira giai san phim tir cot
bang cach st dung dung dich methanoic amoniac 7N (2 x 20 ml). Loai b6 cac chit d&
bay hoi trong chan khong d8 tao ra hop chat néu & dé muc (484 mg, hiéu suit 99%).
LCMS: m/z 219.0 (M+I). 'TH NMR (400 MHz, metanol-ds) 8 7,46 (dd, J=7.0, 2,1 Hz,
1H), 7,37 (ddd, T = 7,4, 4,9, 2,3 Hz, 1H), 7,17 - 7,07 (m, 1H), 4,40 (d, ] = 3,1 Hz, 2H),
3,82 (s, 2H).

102



48952 103/270

TONG HOP CAC Vi DU

Vi du 1: 6'-ﬂo-N—((5-metylfuran-2-yl)metyl)-4'-oxo-3',4'-dihydro-l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit

e
. H s N ] _
\"}__1} N i i_,N . JI bad }_ . T ,U -'."1 - “’T]-FL(’;:,-
o ot [I [ e e B {,-”15:;: .f-r‘ \;'1-., J + L“:/'
e e i [t
.:[ o T« DIFES _ /&l\‘:;:j\. P
FLT o F ‘n’
[
Hepchit irung gizn Haop chit trung gien 2

B6 sung CDI (40 mg, 0,25 mmol) vao dung dich cta (5-metylfuran-2-yl)metanamin
(Hop chét trung gian 1) (50 mg, 0,23 mmol) trong hdn hop cia DMF (1 ml) va axetonitril
(2 ml) trong bé nudce déa. Sau do bd sung bazo Hunig (0,079 ml, 0,45 mmol), va khudy
hdn hop trong thoi gian 30 phut ¢ nhiét d nay. Trong binh thot cd riéng r&, khudy dung
dich ctia Hop chit trung gian 2 dudi dang mubi HCI (69 mg, 0,20 mmol) va bazo Hunig
(0,079 ml, 0,45 mmol) trong DMF (1 ml) va axetonitril (1 ml) 6 nhiét do trong phong
trong thoi gian 5 phut. Sau do bd sung hdn hop nay vao hdn hop phan tng lanh ctia Hop
chét trung gian 1 va CDI néu trén. Gia nhiét hén hop nay & nhiét d6 40 °C trong thoi
gian 18 gid. Rot hdn hop nay vao dung dich NaHCO;3 bdo hoa trong nude, va chiét san
phdm bing EtOAc. Lam khé dich chiét hitu co két hop trén NaxSOs, loc, va co trong
chan khong. Tinh ché phan cin tho bang sic ky silicagel (MeOH/DCM), sau d6 1a HPLC
pha dao (Bazo, phuong phép 4) d8 tao ra hop chit néu & dé muc (18 mg, hiéu suét 21%)
duoi dang chit rin mau vang sau khi 1am kho lanh. LCMS: m/z 372,4 (M+H); '"HNMR
(400 MHz, DMSO-ds) 8 7,28 - 7,16 (m, 2H), 6,96 (t, ] = 5,5 Hz, 1H), 6,93 - 6,86 (m,
1H), 6,80 (s, 1H), 6,01 (d, J = 3,0 Hz, 1H), 5,99 - 5,91 (m, 1H), 4,14 (d, ] = 5,5 Hz, 2H),
3,50 - 3,26 (m, 4H), 2,60 (s, 2H), 2,21 (s, 3H), 1,66 - 1,46 (m, 4H).

Vi du 2 6'-flo-N-(4-flo-2-metoxybenzyl)-1'-metyl-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

E ] Che
,J.zjit;:.: rQ %r_/"'m t'l‘” Triphosgen | ’,U\“ ey [.J::::
J\ Poes -{J”n o ' ﬂ \J \?*%“-""J - " i‘.‘, ™ \‘*.‘_./"J '\.;‘.-{': F

P hde A b DIPEX 4

| o kq. o \]'/

HzNT & A

Hop rittrong sizn 3

B6 sung triphosgen (34,4 mg, 0,116 mmol ) va DIPEA (0,135 ml, 0,773 mmol) & nhiét
d6 -20 °C vao dung dich cia (4-flo-2-metoxyphenyl)metanamin (60 mg, 0,39 mmol)
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trong THF (7,5 ml), va khudy hdn hop phan ing trong thoi gian 1 git' ¢ nhiét do -20 °C.
Sau d6 bd sung vao d6 dung dich ctia hop chét trung gian 3 (110 mg, 0,387 mmol) va
DIPEA (0,081 ml, 0,464 mmol) trong 5 ml THF & nhiét do -20 °C, va dé cho hdn hop
nay 4m 1én dén nhiét do trong phong va khudy qua dém. Lam dung hdn hop phéan (ing
bang dung dich NaHCO3 béo hoa trong nudc, va chiét san pham bang EtOAc. Co 16p
EtOAc, va tinh ché bang HPLC pha dao (Bazo, phuong phép 4) d8 tao ra hop chét néu
& dé& muc (82,6 mg, hiéu suét 50%). LCMS: m/z 429.9 (M); 'H NMR (400 MHZ, DCM-
d2) 8 1,61 (d, T = 12,4 Hz, 2H), 1,79 (td, J = 12,9, 4,6 Hz, 2H), 2,77 (d,J=17,1 Hz, SH),
2,84 - 2,96 (m, 2H), 3,73 (d, ] = 6,6 Hz, 5H), 4,21 (d, J = 5,5 Hz, 2H), 4,95 (s, 1H), 6,42
- 6,62 (m, 2H), 6,70 (dd, = 9,3, 4,0 Hz, 1H), 7,01 - 7,21 (m, 2H), 7,39 (dd, J = 8,6, 3,2
Hz, 1H).

Vi du 3: 6'-ﬂo-N—(4-ﬂo-3—(2-hydroxyetoxy)benzyl)—1'-metyl-4’-oxo-3',4’-dihydro-I'H—
spiro[piperidin-4,2'-quinolin]-1-carboxamit

1y s SIEA F

A

Hopchit treag gizn 2

Budc 1: Tong hop 6'-{10-N-(4-flo-3-(2-metoxyetoxy)benzyl)-1'-metyl-4'-oxo-3",4"-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & d& muc bang phuong phdp twong tu véi vi du 1, bang cach st
dung hop chét trung gian 19 va hop chét trung gian 3 1an luot thay vi cac hop chét trung
gian 1 va 2. Tinh ché san pham bing séc ky silicagel (MeOH/DCM) d8 tao ra hop chat
néu & dé muc (200 mg, hiéu suét 70%) duéi dang chét ran mau vang sau khi 1am kho

lanh. LCMS: m/z 474,2 (M+H).

Budc 2: Toéng hop 6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-1'-metyl-4'-ox0-3',4"-
dihydro-1'Ti-spiro[piperidin-4,2'-quinolin]-1 -carboxamit

B4 sung tir tir BBrs (1M trong THF, 1267 pl, 1,267 mmol) vao dung dich da duoc lam
lanh ctia san phém trong bude 1 (200 mg, 0,422 mmol) trong DCM (4 ml) & nhiét do

0°C. Khuély hdn hop phan tng ¢ nhiét do 0 °C trong thoi gian 1 gio va sau do dép tat
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bing NH,CI bdo hoa trong nude (15 ml) va chiét bang DCM (2X5 ml). Lam khé 16p
hitu co trén natri sulfat va cd dudi 4p sudt giam. Tinh ché phan cin bang HPLC (Bazo,
phuong phép 4) @2 thu dugc hop chat néu & dé muc duéi déng chét rin mau vang (100
mg, hiéu suét 51%). LCMS: m/z 460,1 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,43
(dd, T =8.7, 3,2 Hz, 1H), 7,24 (ddd, J = 9.3, 7.9, 3,3 Hz, 1H), 7,09 - 6,97 (m, 2H), 6,94
(dd, 7 =9,3, 4,0 Hz, 1H), 6,85 (ddd, T = 8,3, 4,3, 2,0 Hz, 1H), 4,29 (s, 2H), 4,10 (dd, J =
5.3, 4,3 Hz, 2H), 3,95 (d, T = 13,9 Hz, 2H), 3,88 (dd, J = 5.4, 4,3 Hz, 2H), 3,12 - 3,01
(m, 2H), 2,94 (s, 3H), 2,93 (s, 2H), 1,93 (td, J = 12,8, 4,7 Hz, 2H), 1,72 (d, J=13,2 Hz,
2H).

Vi  du 4 4-((6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl dihydro phosphat

. ) H = ™ e 0
} : TN ‘“T S, PO, EIgH PEC L | F H I B i
[T T i1
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Vi gy 35

Diéu ché hop chit néu & d& muc bang phuong phap tuong tu véi vi du 28, bang cach sir
dung hop chét vi du 39 thay vi hop chit vi du 36. Tinh ché san pham bang HPLC pha
ddo (Bazo, phuong phap 0) dé tao ra hop chit néu & dé muc (4 mg, hiéu sudt 15%) duéi
dang chét rén mau vang. LCMS: m/z 464,2 (M+H); "H NMR (400 MHz, metanol-d4) 3
729 (dd, J = 9,0, 3,1 Hz, 1H), 7,26 - 7,07 (m, 5H), 6,86 (dd, ] = 9,0, 4,3 Hz, 1H), 4,29
(s, 2H), 3,57 - 3,42 (m, 4H), 2,66 (s, 2H), 1,82 - 1,62 (m, 4H).

Vi du 5: N-(2,4-diﬂobenzy1)-6'-ﬂo-1'—metyl-4’-oxo-3',4'-dihydro—1'H—spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Hop cnittranz gizn 2

Diéu ché hop chit néu & dé muc bang phuong phap twong ty véi vi du 2, bang cach st
dung (2,4-diflophenyl)metanamin thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché
phan cin tho bang HPLC didu ché (Bazo, phuong phép 5) @8 tao ra hop chét néu & dé

105



48952 106/270

muc (120 mg, hiéu suét 22%) duéi dang chét rin mau vang xdp sau khi lam kho lanh.
LCMS: m/z 418.1 (M+H); 'H NMR (400 MHz, metanol-ds) 6 7,47 — 7,31 (m, 2H), 7,30
~ 7,20 (m, 1H), 6,99 — 6,85 (m, 3H), 4,36 (s, 2H), 3,99 — 3,90 (m, 2H), 3,11 — 3,00 (m,
2H), 2,97 — 2,90 (m, 5SH), 1,93 (td, J = 13,0, 4,6 Hz, 2H), 1,76 — 1,67 (m, 2H).

Vi du 6: 1'-etyl-6'-ﬂo-N—(4-ﬂobenzyl)-4'-oxo-3',4’-dihydr0-1'H—spiro[piperidin-4,2'-

quinolin]-1-carboxamit
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Hoponit trung gien &

Diéu ché hop chat néu & d& muc bang phwong phéap tuong tu véi vi du 2, bang cach str
dung (4-flophenyl)metanamin va hop chit trung gian 5 lan lugt thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm bing SFC (cot:
Phenomenex Kinetex Biphenyl 21,2x150 mm 5 pm; pha dong: MeOH) dé tao ra hop
chét néu ¢ dé muc (65 mg, hiéu sudt 51%) dudi dang chét rén mau vang xdp sau khi lam
kho lanh. LCMS: m/z 414,3 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,40 (dd, J =
8,7,3,3 Hz, 1H), 7,36 - 7,28 (m, 2H), 7,28 - 7,21 (m, 1H), 7,07 - 6,99 (m, 2H), 6,90 (dd,
J=9.4, 4,0 Hz, 1H), 4,32 (s, 2H), 4,00 (dd, J = 11,8, 2,4 Hz, 2H), 3,44 (q, J = 7,1 Hz,
210), 3,08 - 2,97 (m, 2H), 2,91 (s, 2H), 1,90 (td, J = 13,0, 4,8 Hz, 2H), 1,78 (d, ] = 13,5
Hz, 2H), 1,24 (t, ] = 7,1 Hz, 3H).

Vi du 7: 6'-flo-1'-metyl-N-((5-metylfuran-2-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chat néu & d& muc bang phuong phép twong tu véi vi du 1, bang cach str
dung hop chat trung gian 3 thay vi hop chét trung gian 2. Tinh ché san phdm bang sic
ky silicagel (MeOH/DCM) sau d6 1a HPLC pha ddo (Bazo, phuong phép 4) dé tao ra
hop chét néu & d& muc (12 mg, hiéu suét 11%) dudi dang chit rdn mau vang sau khi 1am

kho lanh. LCMS: m/z 386,4 (M+H); '"H NMR (400 MHz, DMSO-d¢) 8 7,46 - 7,25 (m,
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2H), 7,06 - 6,86 (m, 2H), 6,02 (d, J = 3,0 Hz, 1H), 5,99 - 5,91 (m, 1H), 4,14 (d, J = 5,3
Hz, 2H), 3,99 - 3,77 (m, 2H), 3,00 - 2,76 (m, 7H), 2,21 (s, 3H), 1,78-1,72 (m, 2H), 1,62
- 1,48 (m, 2H).

Vi du & 6'-ﬂ0-N—(4-ﬂo—3-metoxybenzyl)-1'-metyl-4'-oxo-3',4'-dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hyp chat trong gizn G

Didu ché hop chat néu & d& muc bang phuong phap tuong tu véi vi du 2, bang cach sir
dung (4-flo-3-metoxyphenyl)metanamin thay vi hop chét trung gian 1. Tinh ché san
phim bing sic ky silicagel (DCM/MeOH = tir 100/0 dén 95/5), sau d6 1a SFC (cot:
Princeton DIOL 20x150mm 5 pm; pha dong: MeOH) 8 tao ra hop chit néu & dé muc
(40 mg, hiéu sut 29%) dudi dang chit rin mau vang x6p sau khi 1am kho lanh. LCMS:
m/z 430,4 (M+H); '"H NMR (400 MHz, metanol-ds) & 7,43 (dd, J = 8,6, 3,2 Hz, 1H),
725 (ddd, 1 =9,3, 7,9, 3,3 Hz, 1H), 7,06 - 6,90 (m, 3H), 6,83 (ddd, J = 8,2,4,3,2,0 Hz,
1H), 4,30 (s, 2H), 4,01 - 3,91 (m, 2H), 3,85 (s, 3H), 3,06 (td, T = 14,3, 13,2, 2,7 Hz, 2H),
2,93 (d, T = 3,0 Hz, 5H), 1,93 (td, J = 13,0, 4,7 Hz, 2H), 1,72 (d, ] = 12,7 Hz, 2H).

Vi du 9: 6'—ﬂo-N-(4--ﬂobenzyl)-1'-metyl-4’-oxo-3',4'-dihydr0-1'H-spiro[piperidin—4,2'-

quinolin]-1-carboxamit
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‘Hop chit treng ziza 2

Didu ché hop chét néu & dé muc bang phuong phap tuong ty véi vi du 2, bang cach sir
dung (4-ﬂopheny1)mctanamin thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché
phan cgn tho béng HPLC diéu ché (Bazo, phuong phép 6) dé tao ra hop chét néu & daé
muc (42 mg, hiéu suat 12%) dudi dang chit rin mau vang xdp sau khi lam kho lanh.

LCMS: m/z 400.2 (M+H); 'H NMR (400 MHz, DMSO-ds) 8 7,40 — 7,31 (m, 2H), 7,31
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— 7,23 (m, 2H), 7,17 — 7,06 (m, 3H), 7,00 — 6,92 (m, 1H), 4,20 (d, J=5,7Hz,2H), 3,93
—3,85 (m, 2H), 2,95 — 2,82 (m, 7H), 1,75 (dt, T = 12,7, 6,5 Hz, 2H), 1,60 — 1,52 (m, 2H).
Vi du 10: 6',8'-diﬂo-N-((2-metylﬁ,1ran-3-yl)metyl)-4’-oxo-3',4’-dihydro—1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit trung gian 26

Didu ché hop chit néu & dé muc bang cach st dung phuong phap tuong tu voi vi du 2,
bang cach st dung (2-metylfuran-3-yl)metanamin va hop chét trung gian 26 lan luot
thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin
thd bang HPLC diéu ché (Axit formic, phuong phép 10) dé tao ra hop chit néu & dé
muc. LCMS: m/z390.1 (M+H); 'H NMR (400 MHz, metanol-ds) & 7,26 — 7,12 (m, 3H),
6,32 (s, 1H), 4,12 (s, 2H), 3,69 — 3,63 (m, 2H), 3,36 — 3,29 (m, 2H), 2,81 (s, 2H), 2,27
(s, 3H), 1,82 — 1,73 (m, 4H).

Vi du 11: N—(3-carbamoyl-4-ﬂobenzyl)-6’,8'-diﬂo-4'—oxo-3',4'—dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chat néu & dé muc bang phuong phép twong tu véi vi du 2, bang cach st
dung cic hop chit trung gian 6 va 26 (bazo tu do) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan cin thd bing HPLC
diéu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & d& muc (57 mg, hiéu sudt 32%)
dudi dang cht rin mau vang Xép sau khi 1am khd lanh. LCMS: m/z 477.2 (M+H); 'H
NMR (400 MHz, metanol-ds) § 7,75 (dd, J = 7,1, 2,3 Hz, 1H), 7,47 (ddd, J = 7,4, 4,8,
2.4 Hz, 1H), 7,25 — 7,10 (m, 3H), 4,36 (s, 2H), 3,70 (dt, J = 14,2, 5,1 Hz, 2H), 3,41 —
3,33 (m, 2H), 2,81 (s, 2H), 1,87 — 1,73 (m, 4H).
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Vi du 12: 6’-ﬂ0-N—((4-ﬂophenyl)metyl-d2)-4'-oxo-3',4'-dihydro-1'H-spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Pidu ché hop chit néu & dé muc bang phuwong phap tuong tu voi vi du 2, bang cach st
dung céc hop chit trung gian 7 va 2 (mudi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san pham bang by HPLC
diéu ché (Bazo, phuong phép 5), sau d6 1a SFC (cot: Princeton DIOL 20x150mm 5 pm;
pha dong: MeOH) 8 tao ra hop chit néu & dé muc (29 mg, hiéu suét 31%) duéi dang
chat rén mau vang xp sau khi 1am kho lanh. LCMS: m/z 388,3 (M+I1); "H NMR (400
MIz, metanol-ds) § 7,33 - 7,26 (m, 3H), 7,12 (ddd, T = 9,0, 8,2, 3,1 Hz, 1H), 7,05 - 6,98
(m, 2H), 6,85 (dd, J = 9,1, 4,3 Hz, 1H), 3,57 - 3,45 (m, 4H), 3,33 (d, J = 1,7 Hz, 1H),
2,66 (s, 2H), 1,72 (tdt, J = 13,3, 7,7, 4,6 Hz, 4H).

Vi du 13: N-(3-carbamoyl-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chét néu & dé muc bang phuong phap twong tw véi vi du 2, bang cach six
dung cac hop chét trung gian 6 va 5 lan luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chét trung gian 3. Tinh ché phan cin thd bang HPLC didu ché (Bazo, phuong
phép 4) dé tao ra hop chét néu & d& muc (55 mg, hiéu suét 26%) dudi dang chét rin mau
vang x6p sau khi 1am kho lanh. LCMS: m/z 477.2 (M+H); 'H NMR (400 MHz, metanol-
ds) 87,76 (dd, T =7,1, 2,3 Hz, 1H), 7,48 (dd, J = 6,0, 2,4 Hz, 1H), 7,41 (dd, J = 8,7, 3,2
Hz, 1H), 7,24 (ddd, J = 9,4, 7,9, 3,3 Hz, 1H), 7,17 (dd, J = 10,9, 8,5 Hz, 1H), 6,91 (dd,
7=923, 4,0 Hz, 1H), 4,36 (s, 2H), 4,01 (d, J = 13,8 Hz, 2H), 3,45 (4, J = 7.1 Hz, 2H),
3,03 (t,J = 11,9 Hz, 2H), 2,92 (s, 2H), 1,99 - 1,72 (m, 4H), 1,25 (t, ] = 7,1 Hz, 3H).
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Vi du 14:  6'-flo-N-(4-flobenzyl)- 1'-(2-metoxyetyl)-4'-ox0-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chat néu & dé muc bing phwong phap tuong tu véi vi du 2, bang cach str
dung (4-flophenyl)metanamin va hop chét trung gian 8 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san pham bang HPLC diéu
ché (Bazo, phuong phéap 5) dé tao ra hop chat néu & dé muc (14 mg, hiéu suit 21%)
dudi dang chit rin mau vang Xép sau khi 1am kho lanh. LCMS: m/z 444,3 (M+H); H
NMR (400 MHz, metanol-ds) 8 7,41 (dd, T = 8,6, 3,3 Hz, 1H), 7,35 - 7,27 (m, 2H), 7,23
(ddd, J = 9,4, 7,9, 3,3 Hz, 1H), 7,05 - 7,00 (m, 2H), 6,96 (dd, J = 9.4, 4,0 Hz, 1H), 4,32
(s, 2H), 3,97 (d, J = 14,0 Hz, 2H), 3,61 - 3,50 (m, 4H), 3,33 (s, 3H), 3,08 - 2,98 (m, 2H),
2,92 (s, 2H), 1,93 (1d, J = 13,0, 4,7 Hz, 2H), 1,76 (d, ] = 13,6 Hz, 2H).

Vi du 15: 6'-flo-N-(4-flo-3-(oxazol-3-yl)benzyl)-4'-oxo-3',4'-dihydro-1"H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chét néu & dé muc bang phuong phép tuong tu véi vi du 2, bang cach st
dung céc hop chét trung gian 9 (mudi TFA) va 2 (mudi HC)) lan luot thay vi (4-
flophenyl)metanamin va hop chét trung gian 3. Tinh ché san pham trén dia TLC didu
ché bang cach st dung MeOH 5 % trong DCM lam pha dong, dé tao ra hop chét néu &
dé muc (49 mg, hiéu suét 44%) dudi dang chit rin mau vang. LCMS: m/z 452,9 (M+H);
'H NMR (400 MHz, DMSO-ds) & 8,56 (1H, s), 7,69 - 7,67 (1H, d), 7,54 - 7,53 (1H, d),
733 - 7,31 (2H, m), 7,24 - 7,20 (2H, m), 6,92 - 6,90 (1H, m), 6,82 (1H, s), 4,26 - 4,25
(24, d), 3,46 - 3,38 (4H, m), 2,61 (2H, s), 1,59 - 1,55 (4H, m).
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Vi du 16: N-(2,4-diﬂobenzyl)-6'-ﬂo-4’-oxo-3',4'—dihydro—1'H-spiro[piperidin-4,2'-

qu'inolin] -1-carboxamit
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Didu ché hop chit néu & dé muc bang phuong phap twong tu voi vi du 2, bang cach str
dung (2,4-diflophenyl)metanamin va hop chét trung gian 2 (mudi HCI) lan luot thay vi
(4-flophenyl)metanamin va hop chét trung gian 3. Tinh ché san pham bang SFC diéu
ché (cot: Princeton DIOL 20x150mm 5 wm; pha dong: MeOH), dé tao ra hop chét néu
& dé muc (35 mg, hiéu suat 36%) dudi dang chit rin mau vang. LCMS: m/z 404,3
(M+H); 'H NMR (400 MHz, MeOH-d4) 8 7,40 - 7,26 (m, 2H), 7,12 (ddd, J = 9,0, 8,2,
3,1 Hz, 1H), 6,96 - 6,81 (m, 3H), 4,36 (s, 2H), 3,57 - 3,46 (m, 4H), 2,66 (s, 2H), 1,72
(tdt, T = 13,3, 7.8, 4,6 Hz, 4H).

Vi du 17: N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-6'-flo-1'-metyl-4'-oxo-3",4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hopchit trung gien

Bude 1: Tong hop N-(2,4-diflo-5-((2-metoxyetyl)amino)benzyl)-6'-flo-1'-metyl-4'-oxo-
3' 4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chit néu & d& muc bang phwong phap tuong tw voi vi du 2, bang cach st
dung hop chit trung gian 10 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché phan
cin thé bang HPLC diéu ché (Bazo, phuong phap 4) dé tao ra hop chit néu & dé muc
(48 mg, hidu suat 16,2%) dudi dang chit rin mau vang xop sau khi 1am kh lanh. LCMS:
m/z 491,2 (M+H).

Buée 2: Téng hop N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-6"-flo-1'-metyl-4'-
ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chat néu & d& muc bing phuong phép twong tu véi vi du 3, bude 2. Tinh
ché san pham bang prep HPLC (Bazo, phuong phap 4) dé thu duoc hop chit néu & dé
muc (22 mg, hi€u suat 44,8%) duéi dang chét rén mau vang. HRMS: m/z 477,2110
(M+H); 'TH NMR (400 MHz, metanol-ds) § 7,43 (dd, J = 8,6, 3,2 Hz, 1H), 7,30 — 7,19
(m, 1H), 6,98 — 6,90 (m, 1H), 6,81 (dd, J= 11,4, 9,7 Hz, 1H), 6,75 (dd, ] = 9,6, 7,4 Hz,
1), 4,32 (s, 2H), 3,99 — 3,90 (m, 2H), 3,73 (t, ] = 5,7 Hz, 2H), 3,23 (t, J=5,7 Hz, 3H),
3,11 — 3,00 (m, 2H), 2,93 (s, 3H), 2,93 (s, 2H), 1,92 (td, J = 13,0, 4,6 Hz, 2H), 1,75 —
1,65 (m, 2H).

Vi du 18: N-(2,4—diﬂo-5-((2-hydroxyetyl)amino)benzyl)-1'-etyl-6'-ﬂo-4'-oxo—3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hopp it trung glan &

Budce 1: Téng hop N-(2,4-diflo-5-((2-metoxyetyl)amino)benzyl)-1'-etyl-6'-flo-4'-oxo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & dé muc bang phuong phap tuong tu véi vi du 2, bang cach st
dung cac hop chét trung gian 10 va 5 14n luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chit trung gian 3. Tinh ché phan cin thd bing SFC diéu ché (cot: Princeton
DEAP 20x150 mm 5 pm; pha dong: MeOH) d8 tao ra hop chit néu & dé myc. HRMS:
m/z 505,2423 (M+H).

Budc 2: Téng hop N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-1'-etyl-6'-flo-4'-0xo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hqp chét néu & dé muc bing phuong phap tuong tu véi vi du 3, bude 2. Sau
d6 tinh ché san phAm bang SFC diéu ché (cot: Princeton DEAP 20x150 mm 5 pm; pha
dong: MeOH) dé thu duoc hop chit néu ¢ d& muc (5 mg, higu sudt 27,1%) dudi dang
chit rin mau vang. HRMS: m/z 491,2265 (M+H); "H NMR (400 MHz, metanol-ds) &
7.38 (dd, T = 8,7, 3,3 Hz, 1H), 7,22 (m, J = 9,4, 7.9, 3.3 Hz, 1H), 6,88 (dd, J = 9,4, 4,0
Hz, 1H), 6,85 - 6,61 (m, 2H), 4,31 (s, 2H), 4,04 - 3,92 (m, 2H), 3,71 (t, ] = 5,7 Hz, 2H),
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3,42 (q, T = 7,0 Hz, 2H), 3,22 (t, ] = 5,7 Hz, 2H), 3,04 - 2,94 (m, 2H), 2,90 (s, 2H), 1,89
(td, J = 13,0, 4,8 Hz, 2H), 1,76 (d, T = 13,5 Hz, 2H), 1,22 (, T = 7,1 Hz, 3H).

Vi du 19: 6'-flo-N-(4-flobenzyl)-1'-(2-hydroxyetyl)-4'-oxo-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit
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B6 sung tir tir tribromoboran 1M trong DCM (0,293 ml, 0,293 mmol) vao dung dich cua
vi du 14 (65 mg, 0,147 mmol) trong DCM khé (2 ml) & nhiét d6 0 °C. Khudy hdn hop
phan tng & nhiét do 0 °C trong thoi gian 30 phut sau d6 dap t4t bang dung dich NH4Cl
bdo hoa trong nudc va chiét bing DCM va EtOAc. Lam kh6 cac 16p hitu co két hop trén
Na2SO4 va ¢b dudi 4p suét giam. Tinh ché phdn cin bing tinh ché bang SFC diéu ché
(cot: Princeton DEAP 20x150 mm 5 pm; pha dong: MeOH) dé thu duoc hop chit néu
& d& muc (35 mg, hiéu sudt 53%) dudi dang chit rin mau vang. LCMS: m/z 430,3
(M+H); 'H NMR (400 MHz, clorofom-d) 8 7,56 (dd, J= 8,3, 3,2 Hz, 1H), 7,31 - 7,27
(m, 2H), 7,20 (td, T = 8,4, 7,6, 3,2 Hz, 1H), 7,02 (t, J = 8,7 Hz, 3H), 4,39 (s, 2H), 3,96 -
3,79 (m, 4H), 3,53 (t, = 6,1 Hz, 2H), 3,04 (t, ] = 11,9 Hz, 2H), 2,91 (s, 2H), 2,15 - 2,05
(m, 2H), 1,83 (d, J = 13,3 Hz, 2H).

Vi du 20: 6-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-1"-metyl-4'-oxo-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Haypochit trong gien 1 Hop chit trung gien 2

Diéu ché hop chat néu & dé muc bang phuong phép tuong tu véi vi du 2, bang cach sir
dung hop chét trung gian 11 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché phan
cin tho bang HPLC (Bazo, phuong phap 5) dé tao ra hop chét néu & d& muc (40mg, hi¢u
sudt 93%) du6i dang chat rin mau vang xbp sau khi 1am kho lanh. LCMS: m/z 473,0
(M+H); 'H NMR (400 MHz, metanol-ds) 8 7,42 (dd, J = 8,6, 3,2 Hz, 1H), 7,25 (ddd, J
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~93,7.9, 3,3 Hz, 1H), 7,03 (dd, J = 8,2, 6,8 Hz, 1H), 6,94 (dd, J = 9,4, 4,1 Hz, 1H),
6,33 (dd, J = 12,1, 2,5 Hz, 1H), 6,26 (td, ] = 8,4, 2,5 Hz, 1H), 4,24 (s, 2H), 3,94 (d,J =
13,9 Hz, 2H), 3,61 (t, ] = 5,5 Hz, 2H), 3,38 (s, 3H), 3,26 (t, J = 5,5 Hz, 2H), 3,11 - 2,98
(m, 2H), 2,92 (d, J = 4,5 Hz, 5H), 1,92 (td, J = 12,7, 4,7 Hz, 2H), 1,70 (d, J = 13,3 Hz,
2H).

Vi du 21: 6'—ﬂo-N-(4-ﬂo-3-(2-metoxyetoxy)benzyl)—1'—metyl—4’-oxo-3',4'-dihydro-I'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Heponil treng zizn 12 Hoponit trenz gizn

Diéu ché hop chat néu & dé muc bang phuong phap twong tu v6i vi du 2, bang cach str
dung hop chit trung gian 12 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché san
phdm bing séc ky silicagel (DCM/MeOH = tir 100/0 dén 90/10), sau d6 1a HPLC diéu
ché (Bazo, phuong phép 5) dé tao ra hop chét néu & dé muc (156 mg, hi¢u suit 40%)
dudi dang chét rén mau vang x6p sau khi 1am kho lanh. LCMS: m/z 473,3 (M+H); H
NMR (400 MHz, DMSO-de) § 7,36 (ddd, T =10,5, 4,9, 2,6 Hz, 2H), 7,10 - 6,81 (m, 3H),
6,64 (dd, J=8,7, 1,9 Hz, 1H), 6,51 - 6,32 (m, 1H), 5,23 (s, 1H), 4,13 (d, J = 5,5 Hz, 2H),
3,91 (d, T = 13,8 Hz, 2H), 3,49 (d, ] = 6,0 Hz, 2H), 3,26 (s, 3H), 3,22 (d, ] = 4,9 Hz, 2H),
2,90 (d, T = 10,2 Hz, 3H), 2,84 (s, 3H), 1,75 (td, J = 12,9, 4,5 Hz, 2H), 1,56 (d, T = 12,9
Hz, 2H).

Vi du 22: N-((5-clofuran-2-yl)metyl)-6'-flo-4'-oxo0-3',4'-dihydro-1"H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop crit trang zizn 2

Didu ché hop chat néu & dé muc bang phuong phap tuong tu v6i vi du 1, bang cach sir
dung (5-clofuran-2-yl)metanamin (dugc didu ché theo J. Med. Chem. 2016, 59, 3471)
thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi HCL. Tinh ché san pham

114



48952 115/270

bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao (Bazo, phuong phép 4) dé
tao ra hop chét néu ¢ dé muc (27 mg, hiéu suét 25%) dudi dang chét rin mau Véng sau
khi lam khé lanh. LCMS: m/z 392,3 (M+H); '"H NMR (400 MHz, DMSO-dg) 6 7,27 -
7,17 (m, 2H), 7,06 (t, ] = 5,6 Hz, 1H), 6,97 - 6,85 (m, 1H), 6,80 (s, 1H), 6,36 (d,J =33
Hz, 1H), 6,26 (d, J = 3,2 Hz, 1H), 4,16 (d, J = 5,4 Hz, 2H), 3,52 - 3,28 (m, 4H), 2,60 (s,
2H), 1,69 - 1,45 (m, 4H).

Vi du 23: 6'—ﬂ0-N-(4-ﬂo-3-((1-metyletyl)sulfonamido)benzyl)-4'—oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit
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B4 sung 2-propansulfonyl clorua (9,81 pl, 0,087 mmol) vao dung dich ¢o khudy cua vi
du 95 (35 mg, 0,087 mmol) trong DCM (437 pl) va pyridin (437 ul). Dé phan Gng c6
khudy & nhiét do 50 °C. Tinh ché nguyén lidu thd bang HPLC (Bazo, phuong phép 3)
dé thu duoc hop chit néu & dé muc dudi dang chét rén mau vang (7,3 mg, hiéu suét
16%). LCMS: m/z 507,1 (M+H); 'H NMR (400 MHz, metanol-d4) 817,52 (d, J = 7,0
Hz, 1H), 7,32 (dd, J = 9,0, 3,0 Hz, 1H), 7,18 - 7,07 (m, 3H), 6,88 (dd, J = 9,1, 4,3 Hz,
1H), 4,34 (s, 2H), 3,54 (t, ] = 5,5 Hz, 4H), 3,30 - 3,24 (m, 1H), 2,71 (s, 2H), 1,78 (h,J
=17.6, 7,0 Hz, 4H), 1,38 (s, 3H), 1,36 (s, 3H).

Vi du 24: N—(3-carbamoyl-4-ﬂobenzyl)-6'-ﬂo-4’-oxo-3',4’-dihydro—I'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hep coitiuag gien £ Hoponittrung gian 7

Diéu ché hop chét néu o d& muc bang phuong phap tuong tu véi vi du 2, bang céch sir
dung cic hop chét trung gian 6 va 2 (bazo tu do) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm tho bing HPLC

didu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & d& muc (110 mg, hiéu sudt
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39%) dudi dang chét rén mau vang x6p sau khi 1am kho lanh. LCMS: m/z 429,1 (M+H);
"H NMR (400 NH—IZR metanol-ds) & 7,75 (dd, J = 7,1, 2,4 Hz, 1H), 7,47 (m, ] = 7,3, 4,8,
2.4 Hz, 1H), 7,30 (dd, T = 9,0, 3,0 Hz, 1H), 7,22 - 7,08 (m, 2H), 6,88 (dd, ] = 9,1, 4,3
Hz, 1H), 4,36 (s, 2H), 3,52 (t, J = 5,7 Hz, 4H), 2,68 (s, 2H), 1,82 - 1,68 (m, 4H).

Vi du 25: 1'-etyl-6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-o0xo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit
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Hep chit trong gian =

Budce 1: Tong hop 1'-etyl-6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-4'-oxo-3",4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chit néu & dé muc bing phuong phap tuong tu véi vi du 2, bang cach str
dung cdc hop chét trung gian 12 va 5 1an luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chét trung gian 3. Tinh ché san phim bang HPLC diéu ché (Bazo, phuong phép
5) dé tao ra hop chat néu ¢ dé& muc (15 mg, hiéu sudt 13%) dudi dang chat rin mau vang

x6p sau khi lam kho lanh. LCMS: m/z 487,3 (M+H).

Bude 2: Tong hop 1'-etyl-6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-oxo-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chét néu ¢ dé muc bing phwong phép tuong tu véi vi du 19, bang céach st
dung san pham trong budc 1 thay vi vi du 14. Tinh ché san phdm bang HPLC diéu ché
(Bazo, phuong phéap 4) dé tao ra hop chit néu & dé muc (3 mg, hiéu sudt 31%) dudi
dang chit rin mau vang x6p sau khi 1am kho lanh. LCMS: m/z 473,3 (M+H); TH NMR
(400 MHz, DMSO-de) & 7,38 — 7,27 (m, 2H), 7,06 (t, ] = 5,8 Hz, 1H), 6,95 — 6,85 (m,
2H), 6,64 (dd, J = 8,7, 1,8 Hz, 1H), 6,43 (ddd, J = 8,0, 4,5, 2,0 Hz, 1H), 5,16 (q, ] =3,6
Hz, 1H), 4,77 (s, 1H), 4,13 (d, J= 5,7 Hz, 2H), 3,94 (d, ] = 13,8 Hz, 2H), 3,57 (t, ] =5,8
Hz, 2H), 3,39 (s, 2H), 3,11 (q, J = 6,0 Hz, 2H), 2,87 (d, J = 11,5 Hz, 4H), 1,81 — 1,56
(m, 4H), 1,14 (t, J = 7,0 Hz, 3H).
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Vi du 26: N-(3-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gizn 12 oy chat trunz gian &

Diéu ché hop chit néu & d& muyc bang phwong phéap tuong tu v6i vi du 2, bing cach st
dung céc hop chat trung gian 13 va 5 1an luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chét trung gian 3. Tinh ché san phdm bang HPLC diéu ché (Bazo, phuong phap
4) dé tao ra hop chit néu & dé muc (5 mg, hiéu suét 5%) dudi dang chit rin mau vang
x6p sau khi 1am kho lanh. LCMS: m/z 447,3 (M+H); 'H NMR (400 MHz, clorofom-d)
§7,51(dd, J=8.5,3,3 Hz, 1H), 7,16 (ddd, T =9,3,7,7, 3,2 Hz, 1H), 6,81 - 6,73 (m, 2H),
6,71 - 6,63 (m, 11), 4,83 (s, 1H), 4,40 (d, J = 4,4 Hz, 2H), 3,90 (d, J = 13,6 Hz, 2H),
3,49 (s, 1H), 3,37 (q, J = 7,1 Hz, 2H), 3,05 - 2,93 (m, 2H), 2,84 (s, 2H), 1,90 (dt, J =
12,6, 6,7 Hz, 2H), 1,79 (d, ] = 13,2 Hz, 3H), 1,25 (d, ] = 7,1 Hz, 3H).

Vi du 27: N-(3-amino-4-flobenzyl)-6'-flo-1'-metyl-4'-oxo-3",4'-dihydro-1'H-

spiro|piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit treng zian 2

Diéu ché hop chat néu & dé muc bang phuong phap tuong tu voi vi du 2, bang cach st
dung 5-(aminometyl)-2-floanilin thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché
phin cin tho bing HPLC diéu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & aé
muc (110 mg, hiéu suét 37%) dudi dang chét rén mau vang x6p sau khi lam kho lanh.
LCMS: m/z 415,3 (M+H); '"H NMR (400 MHz, metanol-d4) 8 7,43 (dd, J=8,7, 3,2 Hz,
1H), 7,25 (ddd, J = 9,3, 8,0, 3,3 Hz, 1H), 6,94 (dd, = 9,4, 4,1 Hz, 1H), 6,86 (dd, J =
11,2, 8,3 Hz, 1H), 6,77 (dd, J = 8,6, 2,1 Hz, 1H), 6,60 — 6,51 (m, 1H), 4,22 (d,J =4,2
Hy, 211), 3,95 (d, T = 13,9 Hz, 2H), 3,10 — 3,00 (m, 2H), 2,94 (s, 3H), 2,93 (s, 2H), 1,99
—1,86 (m, 2H), 1,71 (d, J = 12,8 Hz, 2H).
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Vi du 28: 6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1'-metyl-4'-oxo0-3',4"-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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B4 sung phospho oxyclorua (0,122 ml, 1,309 mmol) ting giot vao dung dich cua vi du
36 (300 mg, 0,654 mmol) va trietylamin (0,547 ml, 3,93 mmol) trong THF (5 ml) trong
bé nude da. Liy hdn hop phan Gmg ra khoi bé nuéce da sau 5 phat va dé cho 4m 1én dén
nhiét do trong phong trong thoi gian 30 phut. Déap t&t hdn hop tir tir bang >0 va chuyén
sang phéu tach. Chiét 16p nuéc bing EtOAC/THF (1:1) (3x100 ml). Két hop céc dich
chiét hitu co va co trong chan khong. Tinh ché phan cin tho bang HPLC pha déo (Bazo,
phuong phép 1) dé tao ra hop chit néu & @& muc (222 mg, hiéu suét 60,5 %) dudi dang
chét rin mau vang sau khi 1am kho lanh. LCMS: m/z 539,2 (M+H); 'H NMR (400 MHz,
metanol-ds) 8 7,42 (dd, T = 8,7, 3,2 Hz, 1H), 7,24 (ddd, J = 9,3, 7,9, 3,3 Hz, 1H), 6,95
(dd, J = 9,4, 4,0 Hz, 1H), 6,85 (dd, J = 11,7, 8,2 Hz, 1H), 6,75 (dd, ] = 8,4, 2,1 Hz, 1H),
6,52 (ddd, J = 8,2, 4,5, 2,1 Hz, 1H), 4,26 (s, 2H), 4,10 - 4,01 (m, 2H), 4,01 - 3,92 (m,
2H), 3,38 (t, ] = 5,7 Hz, 2H), 3,11 - 3,00 (m, 2H), 2,98 - 2,87 (m, 5H), 1,93 (td, J = 12,8,
4,7 Hz, 2H), 1,79 - 1,64 (m, 2H).

Vi du 29: N-(3-amino-4-flobenzyl)-1'-etyl-6'-flo-4'-oxo0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 5

Diéu ché hop chat néu & d& muc bing phuong phap tuong tu voi vi du 2, bang céch sir
dung 5-(aminometyl)-2-floanilin va hop chit trung gian 5 1an luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phim bang sic ky
silicagel (DCM/MeOH = tir 100/0 dén 90/10), sau d6 1a HPLC diéu ché (Bazo, phuong
phap 4) dé tao ra hop chit néu & @& muc (19 mg, hiéu suat 19%) dudi dang chét rdn mau

vang x6p sau khi lam kho lanh. LCMS: m/z 429,3 (M+H); 'H NMR (400 MHz, MeOH-
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ds) 57,40 (dd, I = 8,7, 3,3 Hz, 1H), 7,23 (ddd, I = 9,4, 7,9, 3,3 Hz, 1H), 6,96 - 6,83 (m,
2H0), 6,78 (dd, J = 8,7, 2,1 Hz, 1H), 6,56 (ddd, J = 8,2, 4,4, 2,2 Hz, 1H), 4,22 (s, 2H),
4,06 - 3.92 (m, 2H), 3,44 (q, ] = 7,0 Hz, 2H), 3,08 - 2,95 (m, 2H), 2,91 (s, 2H), 1,91 (td,
I=13,0, 4,8 Hz, 2H), 1,78 (d, T = 13,6 Hz, 2H), 1,24 (t,J = 7,1 Hz, 3H).

Vi du 30: 6'-ﬂo-N—(4-ﬂo-3-sulfamoylbenzyl)—4'-oxo-3',4'-dihydro-1’H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trong zian =

Didu ché hop chat néu & d& muc bang phuong phép tuong tu véi vi du 2, bang cach sir
dung 5-(aminometyl)-2-flobenzensulfonamit va hop chét trung gian 2 (bazo ty do) lan
luot thay vi (4-flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan
cin thod bang HPLC diéu ché (Bazo, phuong phap 4) dé tao ra hop chit néu & dé muc
(110 mg, hi€u suit 37%) dudi dang chét rin mau vang xdp sau khi lam kho lanh. LCMS:
MS m/z 465,2 (M+H); 'H NMR (400 MHz, metanol-d4) § 7,70 (dd, J = 7,0, 2,4 Hz, 1H),
7,49 — 7,41 (m, 1H), 7,31 (dd, J = 8,9, 3,0 Hz, 1H), 7,20 — 7,08 (m, 2H), 6,91 — 6,83 (m,
1H), 4,35 (s, 2H), 3,76 — 3,68 (m, 2H), 3,54 — 3,51 (m, 4H), 2,68 (s, 2H), 1,82 — 1,67
(m, 4H).

Vi du 31: N-(3-(((1,4-dioxan-2-yl)metyl)amino)-4-flobenzy1)-6'-flo-1'-metyl-4'-oxo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Khudy hén hop ctia vi du 27 (50 mg, 0,121 mmol), hop chét trung gian 14 (nguyén liéu
tho) va NaBH(OAc); (52 mg, 0,25 mmol) trong DCM (5 ml) ¢ nhiét do trong phong
trong thoi gian 16 gid, phan chia gitta DCM va dung dich NH4Cl trong nude. Lam kho
dich chiét hitu co két hop trén MgSOs, 6, va tinh ché bang HPLC pha dao (Bazo,
phuong phép 4) dé tao ra hop chat néu & @& muc dudi dang chét rin mau vang (9 mg,

hiéu suét 14%). LCMS: m/z 515,4 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,43 (dd,
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=8.7,3,2 Hz, 1H), 7,27 - 7,22 (m, 1 H), 6,94 (dd, J = 9,4, 4,1 Hz, 1H), 6,86 (dd, J =
11,7, 8,2 Hz, 1H), 6,70 (dd, J = 8,5, 1,9 Hz, 1H), 6,56 - 6,50 (m, 1H), 4,25 (s, 2H), 3,99
-3,91 (m, 2H), 3,84 - 3,75 (m, 3H), 3,73 - 3,65 (m, 2H), 3,62 - 3,53 (m, 1H), 3,42 - 3,35
(m, 1H), 3,21 (dd, J = 13,4, 4,9 Hz, 1H), 3,13 (dd, J = 13,4, 6,6 Hz, 1H), 3,10 - 3,01 (m,
210), 2,94 (s, 3H), 2,92 (s, 2H), 1,93 (td, T = 13,1, 4,7 Hz, 2H), 1,76-1,67 (m, 2H).
Vi du 32: 6'-flo-N-(4-flo-3-((4-(hydroxymetyl)benzyl)carbamoyl)benzyl)-4'-oxo-3',4'-

dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Buge 1: Téng hop axit 2-flo-5-((6'-flo-4'-0x0-3",4'-dihydro-1"H-spiro[piperidin-4,2'-

quinolin]-1-ylcarboxamido)metyl)benzoic

B sung LiOH (0,641 g, 26,7 mmol) vao vi du 61 (5,93 g, 13,37 mmol) trong THF (10
ml) va nudc (10 ml). Khudy hdn hop phan tng & nhiét do trong phong trong thoi gian
16 giv. Co céc chit d& bay hoi trong chan khong. Nghién nho phan cin thd voi
MecOH/DCM, loc, va lam khd trong 16 chin khong trong thoi gian 16 gio dé thu duoc
hop chat néu ¢ d& muc. LCMS: m/z 430,2 (M+H); 'H NMR (400 MHz, metanol-d4)
1H NMR (400 MHz, metanol-d4) § 7,63 (dd, J = 6.9, 2,4 Hz, 1H), 7,36 — 7,26 (m, 2H),
7,17 — 7,08 (m, 1H), 7,07 — 6,98 (m, 1H), 6,91 — 6,83 (m, 1H), 4,33 (s, 2H), 3,51 (t, ] =
5,8 Hz, 4H), 2.68 (s, 2H), 1,82 — 1,66 (m, 4H).

Budce 2: Tong hop 6'-flo-N-(4-flo-3-((4-(hydroxymetyl)benzyl)carbamoyl)benzyl)-4'-
0x0-3',4'-dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

B6 sung DIPEA (0,047 ml, 0,271 mmol) sau d6 1a HATU (0,103g, 0,271 mmol) vao
dung dich khan cta san phim trong bude 1 (0,080 g, 0,180 mmol) trong DMF (1 ml).
Khudy hdn hop & nhiét do trong phong trong thoi gian 15 phut, va bd sung (4-
(aminometyl)phenyl)metanol (0,025g, 0,18 mmol). Khudy hdn hop phan 1’mg' & nhiét do
trong phong trong thdoi gian 18 gio. Pha lodng hdn hop nay bang EtOAc (5 ml) va rira
bing amoni clorua bao hoa (2 x 5 ml), va NaCl bdo hoa (1x 5 ml). Lam kho 1&p hitu co
bing NaxSOs4, loc, va ¢d cc chit d& bay hoi trong chin khong. Hoa tan phan cin thd

trong MeOH va tinh ché biang HPLC pha déo didu ché (Bazo, phuong phap 4) dé tao ra
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hop chit néu & dé muc (63 mg, hiéu suét 58%) dudi dang chét rin mau vang xép sau
khi 1am kho lanh. HRMS: m/z 549,2341 (M+H); 'H NMR (400 MHz, metanol-ds) &
7,65 (dd, J =69, 2,4 Hz, 11), 7,49 — 7,40 (m, 1H), 7,40 - 7,26 (m, 5H), 7,21 = 7,07 (m,
2H), 6,90 — 6,79 (m, 1H), 4,62 — 4,56 (m, 4H), 4,35 (s, 2H), 3,51 (t, ] = 5,8 Hz, 4H),
2,67 (s, 2H), 1,82 — 1,66 (m, 4H).

Vi du 33: N-benzyl-6'-flo-4'-ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-

carboxamit
//'—‘_-_-\ H s ”l | Cl
r'.}:L ‘.’:::,", + J,:.J-rs'xi_,, i -\[ _.J Trapncagen ATy .v"I‘\H ™ [‘r’é.\\‘\z
__,‘; i ,’ [ R s e i __.\f‘ ] ~.'J } H ;
\ i TNy Bare Huniz - e ~F
H ..l“'é F T 'L:\ ”‘ f’j
2 2 i “T/

Hop chit trung zian 2

Diéu ché hop chét néu ¢ dé muc bang phuong phap tuong tu véi vi du 2, bang céach st
dung benzyl amin va hop chét trung gian 2 (mubi HCI) lan lugt thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm bing sic ky
silicagel (DCM/EtOAc = tu 60/40 dén 20/ 80), dé tao ra hop chit néu & dé muc (74 mg,
hiéu suét 35%) dudi dang chét rin mau vang. LCMS: m/z 368,05 (M+H); '"HNMR (400
MHz, DMSO-de) 6 7,31 - 7,27 (2H, m), 7,24 - 7,20 (5H, m), 7,12 - 7,08 (1H, m), 6,92 -
6,90 (1H, m), 6,80 (1H, s), 4,23 - 4,22 (2H, m), 3,46 - 3,40 (4H, m), 2,61 (2H, s), 1,60 -
1,55 (4H, m).

Vi du 34: N-((2,4-dimetylfuran-3-yl)metyl)-6'-flo-4'-0x0-3',4'"-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

Hep chit trong gian 2

Diéu ché hop chat néu & d& muc bang phuong phap tuong tu véi vi du 1, bang cach sit
dung (2,4-dimetylfuran-3-yl)metanamin thay vi hop chét trung gian 1. Hop chit trung
gian 2 1a mudi HCL. Tinh ché san phim bang HPLC (Axit formic, phuong phap 3) dé
tao ra hop chét néu & dé muc (29 mg, hiéu suét 27%) duéi dang chét rin mau vang.

LCMS: m/z 386,3 (M+H); '"H NMR (400 MHz, DMSO-ds) 8 7,29 - 7,10 (m, 3H), 6,94
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_6.85 (m, 1H), 6,79 (s, 1H), 6,64 (t, J = 5,3 Hz, 1H), 3,95 (d,J = 5,1 Hz, 2H), 3,56 -
3.21 (m, 4H), 2,59 (s, 21T), 2,20 (s, 3H), 1,89 (s, 3H), 1,64 - 1,44 (m, 4H).

Vi du 35: 6',8'-diflo-N-(3-(oxazol-5-yl)benzyl)-4'-oxo-3",4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit treng zian 28

Didu ché hop chit néu & dé muc bang cach st dung phuong phép twong tu v6i vi du 2,
bang cach sir dung (3-(oxazol-5-yl)phenyl)metanamin va hop chét trung gian 26 1an lugt
thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin
thé bang HPLC diéu ché (Axit formic, phuwong phap 10) dé tao ra hop chit néu & d
muc. LCMS: m/z 453,2 (M+H).

Vi du 36: 6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1'-metyl-4'-oxo-3',4'-
dihydro— 1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trunz gian 3

Bude 1: Téng hop N-(3-((2-((tert-butyldimetylsilyl)oxy)etyl)amino)-4-flobenzyl)-6'-
flo-1'-metyl-4'-ox0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit

Diéu ché hop chét néu & dé muc bang phuong phép tuong ty véi vi du 1, bang cach st
dung hop chét trung gian 15 va hop chét trung gian 3 l4n lugt thay vi hop chét trung
gian 1 va hop chét trung gian 2. LCMS: m/z 573,6 (M+H).

Budc 2: Toéng hop 6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1'-metyl-4'-oxo-
3' 4'-dihydro-1'H-spiro| piperidin-4,2'-quinolin]-1-carboxamit

Hép thu san pham trong budc 1 trong THF (20 ml). Bb sung vao d6 TBAF (dung dich
THF 1M, 6,70 ml, 6,70 mmol). Khu4y hdn hop & nhiét do trong phong trong thoi gian

2 gidr va n6 phan chia gitta trong nuéc NHaCl va EtOAc. Lam khé dich chiét hitu co két
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hop trén Na;SO4 v c6. Tinh ché san pham tho bing sic ky silicagel (MeOH/DCM) aé
tao ra hop chit néu & dé muc (1,33 g, hiéu suét 86%) duéi dang chét rin mau vang.
LCMS: m/z 459,5 (M+H); 'H NMR (400 MHz, DMSO-de) & 7,44 - 7,28 (m, 2H), 7,03
(t, 7 = 5,9 Hz, 1H), 7,00 - 6,87 (m, 2H), 6,63 (dd, J = 8,7, 2,0 Hz, 1H), 6,42 (ddd, J =
8.1,4,5,2,0 Hz, 1H), 5,24 - 5,07 (m, 1H), 4,77 (t, ] = 5,5 Hz, 1H), 4,13 (d, ] = 5,6 Hz,
2H), 4,01 - 3,81 (m, 2H), 3,57 (q, J = 5,9 Hz, 2H), 3,12 (q, ] = 5.9 Hz, 2H), 2,98 - 2,79
(m, 7H), 1,76 (td, J = 12,8, 4,6 Hz, 2H), 1,64 - 1,49 (m, 2H).

Vi du 37: N—((1H-pyrazol-4-yl)metyl)-6'-ﬂo-4'-oxo-3',4'-dihydro-l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit

= PN -e L
o —ee - . -
i

F If CIFEA

Hop chét trung zian =

Didu ché hop chat néu & dé muc bang phuong phép twong tu véi vi du 1, bing cach sir
dung (1H-pyrazol-4-yl)metanamin thay vi hop chét trung gian 1. Hop chét trung gian 2
14 mudi HCL. Tinh ché san phdm bing sic ky silicagel (DCM/MeOH), sau d6 1a HPLC
(Bazo, phuong phap 3) dé tao ra hop chét néu & dé muc (29 mg, hiéu suit 36%) dudi
dang chit rin mau vang. LCMS: m/z 358,3 (M+H); 'H NMR (400 MHz, DMSO-ds) 6
12,57 (s, 1H), 7,45 (s, 2H), 7,30 - 7,12 (m, 2H), 6,95 - 6,85 (m, 1H), 6,86 - 6,73 (m, 2H),
4,07 (d, J = 5,4 Hz, 2H), 3,53 - 3,19 (m, 4H), 2,60 (s, 2H), 1,65 - 1,42 (m, 4H).

Vi du 38: N-((4-carbamoylfuran-2-yl)metyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit tronz sian 26

Didu ché hop chét néu & d& muc bang cach st dung phuong phap tuong tw véi vi du 2,
bang cach st dung 5-(aminometyl)furan-3-carboxamit va hop chét trung gian 26 lan

luot thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan
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ciin tho bing HPLC diéu ché (Axit formic, phuong phép 10) dé tao ra hop chit néu & dé
muc. LCMS: m/z 418,9 (M-+H).
Vi du 39: 6'—ﬂo-N—(4—hydroxybenzyl)-4’-oxo-3',4’-dihydro-1'H-spiro[piperidin-4,2'—

quinolin]-1-carboxamit
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Hep chit treng zian 3

Didu ché hop chat néu & dé muc bang phuong phép twong tu v6i viduy 1, bang cach str
dung 4-hydroxybenzylamin thay vi hgp chét trung gian 1. Hop chét trung gian 2 1a mudi
HCL. Tinh ché san phim bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha déo
(Bazo, phuong phap 3) dé tao ra hop chét néu & d& muc (17 mg, hiéu suit 8%) dudi
dang chit rin mau vang. LCMS: m/z 384,3 (M+H). 'H NMR (400 MHz, DMSO-ds) &
9,22 (s, 1H), 7,28 - 7,16 (m, 2H), 7,09 - 7,00 (m, 2H), 6,97 (t, J = 5,8 Hz, 1H), 6,94 -
6,86 (m, 1H), 6,80 (s, 1H), 6,71 - 6,63 (m, 2H), 4,10 (d, ] = 5,8 Hz, 2H), 3,49 - 3,28 (m,
4H), 2,60 (s, 2H), 1,66 - 1,46 (m, 4H).

Vi du 40: 6'-flo-N-(isoxazol-5-ylmetyl)-4'-oxo-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-

quinolin]-1-carboxamit
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Heop chit treng gian 2

B6 sung dung dich cua Hop chét trung gian 2 duéi dang mubi TFA (1,42 g, 4,08 mmol)
va bazo Hunig (2,136 ml, 12,23 mmol) trong THF (1 ml) vao dung dich cta 4-flobenzyl
isoxyanat (0,709 g, 4,69 mmol) trong THF (1 ml). Khudy hdn hop & nhiét do trong
phong trong thoi gian 18 gid. R6t phan ung vao NaHCOs bao hoa trong nudc va chiét
béng EtOAc. Két hop céc chit hiru co, 1am kho béng NazSOy, loc, va cd cac chét d& bay
hoi trong chan khong. Cho phan cin tho di qua nut silicagel rira gidi bang MeOH/DCM
(5/95). Co dung mdi trong chian khong va nghién nho chét rén voi dietyl ete dé tao ra

hop chét néu & d& muc (1,1 g, hiéu sudt 69%). LCMS: m/z 386,2 (M+H); "H NMR (400
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MHz, metanol-ds) 8 7,32 - 7,25 (m, 3H), 7,12 (ddd, 1= 9,2, 8,0, 3,0 Hz, 1H), 7,05 - 6,98
(m, 2H), 6,85 (dd, J =9.1, 4,3 Hz, 1H), 4,31 (s, 2H), 3,57 - 3,43 (m, 4H), 2,66 (s, 2H),
1,80 - 1,63 (m, 4I).

Vi du 41: N—(3-carbamoyl-4-ﬂobenzyl)-6'—ﬂo-1'-metyl-4'—oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

Hop chit breng glan & Hep chit treng zian 2

Didu ché hop chét néu & dé muc biang phuong phéap twong tu v6i vi du 1, bang cach st
dung cac hop chét trung gian 6 va 3 14n luot thay vi cac hop chét trung gian 1 va 2. Tinh
ché phan cdn thé bing séc ky silicagel (MeOH/DCM = 1:9) sau d6 la HPLC pha dio
diéu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & d& muc (656 mg, hiéu suit
48%) dudi dang chét rén mau vang xdp sau khi 1am kho lanh. HRMS: m/z 443,1886
(M+H); 'H NMR (400 MHz, metanol-ds) 5 7,80 — 7,73 (m, 1H), 7,53 — 7,41 (m, 2H),
732 —7,22 (m, 1H), 7,22 — 7,13 (m, 1H), 7,01 — 6,92 (m, 1H), 4,37 (s, 2H), 4,03 — 3,93
(m, 2H), 3,14 — 3,04 (m, 2H), 2,97 (s, 3H), 2,95 (s, 2H), 2,03 — 1,91 (m, 2H), 1,78 — 1,70
(m, 2H).

Vi du 42: N-(3—amino-2,4-diﬂobenzyl)—6'-ﬂo-1'-mety1—4'-oxo-3',4'-dihydro-l'H-

spiro| piperidin-4,2'-quinolin]- 1-carboxamit
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Hep chat treng ztan 13 Hep chit trung zian 3

Diéu ché hop chéit néu & d& muc bang phuong phap twong tu voi vi du 2, bang céach st
dung hop ch‘ét trung gian 13 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché san
phim bing HPLC diéu ché (Bazo, phuong phap 4) @8 tao ra hop chat néu & dé muc (15
mg, hiéu suét 22%) dudi dang chat rin mau vang xép sau khi 1am kho lanh. LCMS: m/z

433,3 (M+H).
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Vi du 43: 6'-ﬂo-N-(4-ﬂo-2—hydroxybenzyl)-4'-oxo-3',4'-dihydro—l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Vidy 114

B4 sung BBr3 (0,6 ml, 6,47 mmol) 6 nhiét do trong phong dudi khi nito vao dung dich
¢6 khudy cta vi du 114 (900 mg, 2,15 mmol) trong DCM (15 ml) va khudy phan tng &
nhiét do trong phong trong thoi gian 4 gio. Lam lanh phan Gng xubng 0 °C va dap tat
bing MeOH, sau d6 pha lodng bang EtOAc va rira bing nude, lam kho trén Na;SO4 va
6 dudi ap suét giam. Tinh ché san phim bang sdc ky silicagel (DCM/MeOH = tir 100/0
dén 90/10), dé tao ra hop chét néu & dé muc (500 mg, hiéu suét 58 %) duéi dang chét
rén mau vang. LCMS: m/z 402,3 (M+H); 'H NMR (400 MHz, DMSO-de)  : 10,5 (1H,
3), 7,24 - 7,19 (3H, m), 7,09 - 7,05 (1H, 1), 6,90 - 6,87 (1H, m), 6,79 (1H, s), 6,59 - 6,52
(2H, m), 4,11 - 4,10 (2H, d), 3,45 - 3,32 (4H, m), 2,60 (2H, m), 1,58 - 1,55 (4H, m).

Vi du 44 N-(3-((2,2-dimetyl-3-(4-metylpiperazin-1-yl)-3-oxopropyl)amino)-4-
flobenzyl)-6'-flo-1'-metyl-4'-ox0-3',4'-dihydro-1'H-spiro [piperidin-4,2'-quinolin]-1-

carboxamit
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Vidy 140

Diéu ché hop chit vi du 140 bang cach thily phan metyl este tuong tmg (43 mg, 0,081
mmol) nhu dugc mo ta trong vi du 140, bude 1. Hép thu san pham axit carboxylic tho
(Vi du 140) trong DMF (6 ml) va tach vao hai lo c6 thé tich bang nhau. B6 sung HATU
(145 mg, 0,381 mmol) va N-Me piperazin (150 pl, 1,35 mmol) vao mot trong 19. Khuay
hén hop & nhiét do trong phong trong thoi gian 2 gid, phén chia gitta EtOAc va dung
dich NH4Cl trong nu¢e. Lam kho dich chiét hiru co két hop trén MgSOs, co va tinh ché
bang HPLC pha dao (Bazo, phuong phéap 5) d8 tao ra hop chit néu & dé muc dudi dang
chat rén mau vang (11 mg, hiéu suft 44%). LCMS: m/z 597.4 (M+H); 'H NMR (400
MHz, metanol-ds) § 7,42 (dd, T = 8,6, 3,2 Hz, 1H), 7,27 — 7,21 (m, 1H), 6,93 (dd, J =
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9.4, 4,0 Hz, 1H), 6,85 (dd, T = 11,7, 8,2 Hz, 1H), 6,76 (dd, J = 8,5, 1.9 Hz, 1H), 6,54 -
6,45 (m, 1H), 4,24 (s, 2H), 4,00 - 3,90 (m, 2H), 3,75 - 3,64 (m, 4H), 3,27 (s, 2H), 3,11 -
2,99 (m, 2H), 2,93 (s, 3H), 2,92 (s, 2H), 2,49 - 2,39 (m, 4H), 2,29 (s, 3H), 1,92 (td, J =
13,0, 4,6 Hz, 2H), 1,75-1,66 (m, 2H), 1,35 (s, 6H).

Vi du 45: (S)-N—(3-((2,3-dihydroxypropyl)amino)-4—ﬂobenzyl)-6'-ﬂo-1'—mety1—4'-oxo-
3' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Buéc 1: Téng hop (S)-N-(3-(((2,2-dimetyl-1,3-dioxolan-4-yl)metyl)amino)-4-
flobenzyl)-6'-flo-1'-metyl-4'-oxo0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-

carboxamit

Didu ché hop chat néu & dé muc biang phuong phéap tuong tu véi vi du 1, bang cach str
dung hop chat trung gian 16 va hop chat trung gian 3 1an luot thay vi hop chét trung
gian 1 va hop chét trung gian 2. Tinh ché san phdm bing sdc ky silicagel (EtOAc) dé
tao ra hop chit néu & d& muc du6i dang dau mau vang (320 mg). LCMS: m/z 529,4
(M+H).

Budc 2: Téng hop (S)-N-(3-((2,3 -dihydroxypropyl)amino)-4-flobenzyl)-6'-flo-1'-
metyl-4'-oxo0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit

B4 sung dung dich HCI trong nuge (3 M, 5 ml, 15 mmol) vao dung dich cta san phim
trong bude 1 (318 mg, 0,602 mmol) trong THF (5 ml). Khudy hon hop & nhiét do trong
phong trong thoi gian 20 phit, ¢d, va né phan chia gilta EtOAc va K,CO;s trong nudec.
Lam kho dich chiét hitu co két hop trén MgSOs, ¢d, va tinh ché bang sic ky silicagel
(DCM/MeOH) dé tao ra hop chit néu & d& muc du6i dang chat rin mau vang (101 mg,
hiéu suét 34% qua 2 budc). LCMS: m/z 489,3 (M+H); '"H NMR (400 MHz, metanol-da)
87,42 (dd, J=38.,7, 3,2 Hz, 1H), 7,27 — 7,22 (m, 1H), 6,94 (dd, ] = 9,4, 4,1 Hz, 1H), 6,86
(dd, J7=11,7, 8,2 Hz, 1H), 6,74 (dd, T = 8,5, 2,1 Hz, 1H), 6,52 (ddd, ] = 8,2, 4,5,2,2 Hz,
1H), 4,25 (s, 2H), 3,99 - 3,92 (m, 2H), 3,87 — 3,79 (m, 1H), 3,61 —3,53 (m, 2H), 3,37 -
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3,33 (m, 1H), 3,17 — 3,00 (m, 3H), 2,94 (s, 3H), 2,92 (s, 2H), 1,96 — 1,87 (m, 2H), 1,77
— 1,61 (m, 2H). |
Vi du 46: 6',8'-diﬂo-N-(furan-3-ylmctyl)-4'—oxo-3',4’-dihydro-1'H-spiro[piperidin-4,2’-

quinolin]-1-carboxamit
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Hop chit trons zian 28

Diéu ché hop chat néu & dé muc bang cach st dung phuong phap tuong ty v6i vi du 2,
bang cach st dung furan-3-ylmetanamin va hop chét trung gian 26 Jan lugt thay vi (4-
flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phén cin thd bing
HPLC diéu ché (Axit formic, phuong phap 10) dé tao ra hop chit néu & dé muc. LCMS:
m/z 376,1 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,32 (s, 1H), 7,11 -7,03 (m, 2H),
6,29 (s, 2H), 4,07 (d, J = 8 Hz, 3H), 3,59 - 3,53 (m, 2H), 3,23 (s, 1H), 2,68 (s, 2H), 1,72
- 1,63 (m, 4H).

Vi du 47: N—((1H-pyrazol-3-yl)metyl)—6'-ﬂo-4'-ox0-3',4’-dihydro-1'H-spir0[piperidin—

4,2'-quinolin]-1-carboxamit
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Hop chit trong zian 2

Didu ché hop chét néu & d& muc bang phuong phéap twong tu v6i vi du 1, bang céch sir
dung (1H-Pyrazol-3-yl)metylamin thay vi hop chét trung gian 1. Hop chét trung gian 2
1a mudi FICL. Tinh ché san pham bang sic ky silicagel (MeOH/DCM) sau d6 1a HPLC
pha déo (Bazo, phuong phép 2) 8 tao ra hop chitnéu & dé muc (39 mg, hiéu sudt 42%)
dudi dang chit rin mau tréng sau khi 1am kho lanh. LCMS: m/z 358,4 (M+H). 'H NMR
(400 MHz, DMSO-de) & 12,49 (s, 1H), 7,58 (s, 111), 7,30 - 7,14 (m, 2H), 7,03 - 6,85 (m,
2H), 6,81 (s, 1H), 6,08 (s, 1H), 4,21 (d, J = 5,5 Hz, 2H), 3,54 - 3,25 (m, 4H), 2,60 (s,
2H), 1,71 - 1,43 (m, 4H).
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Vi du 48: 6'-ﬂ0—N-(4-ﬂ0-3-((2-hydroxyetyl)carbamoyl)benzyl)-4'—0X0-3',4'—dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 32, Buge 1

Diéu ché hop chét néu & dé muc bing phuong phap tuong tw vé6i vi du 32, bude 2. Tinh
ché phan cin thé bing sc ky silicagel (MeOH/DCM = 1:9) sau do la HPLC pha déo
didu ché (Bazo, phuong phép 4) dé tao ra hop chét néu & d& muc (656 mg, hiéu suit
48%) dudi dang chit rén mau vang xdp sau khi lam kho lanh. HRMS: m/z 473,2002
(M+H); 'H NMR (400 MHz, metanol-ds) 8 7,59 (dd, J = 7,0, 2,3 Hz, 1H), 7,45 — 7,25
(m, 1H), 7,20 (dd, J = 8,9, 3,0 Hz, 1H), 7,13 — 6,94 (m, 2H), 6,83 — 6,68 (m, 1H), 4,25
(s, 2H), 3,61 (t, ] = 5,8 Hz, 2H), 3,52 — 3,34 (m, 6H), 2,57 (s, 2H), 1,79 — 1,56 (m, 4H).

Vi du 49: N-(4-amino-2,5-diflobenzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1"H-spiro[ piperidin-

4,2'-quinolin|-1-carboxamit
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Hep chit treng zian 17 Hep chit trung gian 2

Diéu ché hop chat néu & dé muc bang phuong phap tuong tu vé6i vi du 1, bang cach st
dung hop chét trung gian 17 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
[ICL. Tinh ché san phidm bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phap 4) dé tao ra hop chét néu & dé muc (35 mg, hiéu sudt 50%) dudi
dang chét rin mau vang sau khi lam khé lanh. LCMS: m/z = 441,3 (M+Na). 'H NMR
(400 MHz, DMSO-de) § 7,30 - 7,15 (m, 2H), 6,96 - 6,84 (m, 3H), 6,78 (s, 1H), 6,47 (dd,
T=11.6, 7,5 Hz, 1H), 5,28 (s, 2H), 4,08 (d, J = 5,4 Hz, 2H), 3,49 - 3,32 (m, 4H), 2,60
(s, 2H), 1,67 - 1,47 (m, 4H).
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Vi du 50: N—(5-amino—2,4—diﬂ0benzyl)-1'—ety1—6'-ﬂo-4'-0xo-3',4'-dihydro-I'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit trung gian S

Didu ché hop chit néu & dé muc bing phuong phap twong tu v6i vi du 2, bang céch st
dung (2,4-diflophenyl)metanamin va hop chét trung gian 5 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan cin tho bang HPLC
didu ché (Bazo, phuong phép 4) dé tao ra hop chét néu & dé muc (6 mg, hiéu suét 4%)
dudi dang chit rin mau vang xbp sau khi 1am kho lanh. HRMS: m/z 447,2004 (M+H);
'H NMR (400 MHz, clorofom-d) & 7,50 (d, 1H), 7,20 — 7,10 (m, 1H), 6,89 — 6,80 (m,
1H), 6,80 — 6,73 (m, 1H), 6,73 — 6,67 (m, 1H), 4,34 (d, ] = 5,6 Hz, 2H), 3,94 — 3,85 (m,
2H), 3,36 (q, J = 7,1 Hz, 2H), 3,04 — 2,92 (m, 2H), 2,83 (s, 2H), 1,93 — 1,74 (m, 4H),
1,25 - 1,19 (m, 3H).

Vi du S 6'-flo-N-(4-flo-2-(2,2,2-trifloetoxy)benzyl)-4'-oxo-3",4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidp 43

Bé sung 1,1,1-triflo-2-iodoetan (34 mg, 0,16 mmol) va xesi cacbonat (60,8 mg, 0,186
mmol) vao dung dich cua vi du 43 (50 mg, 0,124 mmol) trong DMF (1,2 ml). Gia nhiét
hdn h(}'p phén tng nay 1én 70 °C qua dém. Pha loang hdn hgp phan Gng nay bang nudc,
v chiét bing EtOAc. C6 16p EtOAc, va tinh ché bing HPLC (Bazo, phuong phdp 5),
sau d6 1a sic ky cot silicagel (heptan/EtOAc) dé tao ra hop chit néu & dé muc (8 mg,
hiéu sudt 6%). LCMS: m/z 484,1 (M+H); 'H NMR (400 MHz, DCM-d,) 6 1,83 (m, 4H),
2,71 (s, 2H), 3,30 - 3,52 (m, 4H), 4,40 (s, 2H), 4,46 (q, J = 8,1 Hz, 2H), 6,64 (dd, J =
10,2, 2,4 Hz, 1H), 6,70 - 6,82 (m, 2H), 7,09 - 7,17 (m, 1H), 7,36 (dd, J = 8,3, 6,7 Hz,
1H), 7,44 (dd, J = 8,9, 3,0 Hz, 1H). Khoéng quan sat théy proton NH.
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Vi du 52: N-(2-(etylamino)-4-ﬂobenzyl)-6'—ﬂ0-1'-mety1-4'-oxo-3',4’-dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit trong mian 12 Hep chiat trons zian 3

Didu ché hop chit néu & d& muc bing phuong phép twong tu v6i vi du 2, bang céch sir
dung hop chit trung gian 18 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché san
phdm bing SFC (cot: Phenomenex Kinetex Biphenyl 21,2x150 mm 5 um; pha dong:
McOH), sau do6 1a HPLC diéu ché (Bazo, phuong phéap 6) 8 tao ra hop chét néu & dé
muc (10 mg, hiéu suét 17%) dudi dang chét rén mau vang x6p sau khi lam kho lanh.
LCMS: m/z 443,3 (M+H). '"H NMR (400 MHz, DMSO-de) & 7,34 (ddd, J =8,9, 6,7, 3,2
Hz, 2H), 7,10 - 6,86 (m, 3H), 6,29 - 6,21 (m, 2H), 6,10 (s, 1H), 4,09 (d, ] = 5,6 Hz, 2H),
3,88 (d, = 13,6 Hz, 2H), 3,01 (dt, J = 12,1, 6,1 Hz, 2H), 2,87 (d, J = 27,5 Hz, 7H), 1,75
(td, J = 12,6, 4,0 Hz, 2H), 1,56 (d, J = 12,8 Hz, 2H), 1,17 (t, ] = 7,1 Hz, 3H).

Vi du 53: N-(benzo[d][1,3]dioxol-4-ylmetyl)-6',8'-diflo-4"-ox0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit treng gian D

Didu ché hop chat néu & dé muc bang cach st dung phuong phap twong ty v6i vi du 2,

bing cach st dung benzo[d][1,3]dioxol-4-ylmetanamin va hop chat trung gian 26 lan

luot thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan

cin tho bing HPLC didu ché (Axit formic, phuong phap 10) dé tao ra hop chét néu & daé

muc. LCMS: m/z 429,9 (M+H).

131



48952 132/270

Vi du 54: 6',8'-diflo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trung zian 25

Piéu ché hop chit néu & dé muc bang cach st dung phwong phap tuong tu véi vi du 2,
bing céach st dung 4-(aminometyl)phenol va hop chét trung gian 26 14n luot thay vi (4-
flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phén cin thd bang
HPLC diéu ché (Axit formic, phuong phéap 10) dé tao ra hop chitnéu & dé muc. LCMS:
m/z 402,1 (M+H).

Vi du 55: 6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-1'-metyl-4'-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit
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Vidp 27

B6 sung pyridin (3,32 pl, 0,041 mmol) va mesyl clorua (3,24 ul, 0,041 mmol) vao dung
dich co khuéy ctia vi du 27 (17 mg, 0,041 mmol) trong DCM (300 ul). Gia nhi€t phan
mg & nhiét do 50 °C trong thoi gian 2 gio. Tinh ché nguyén liéu bing HPLC pha dao
(Bazo, phuong phép 2) dé thu duoc hop chét néu & d& muc du6i dang chét rin mau vang
(8 mg, hi¢u suit 39,2%). LCMS: m/z 493,1 (M+H). '"H NMR (400 MHz, metanol-ds) &
733 (dd, T = 8,6, 3,2 Hz, 2H), 7,15 (ddd, J = 9.3, 8,0, 3,2 Hz, 1H), 6,99 (dd, T = 7,9, 1,5
Hz, 2H), 6,85 (dd, J = 9,3, 4,0 Hz, 1H), 4,22 (s, 2H), 3,87 (d, J = 14,0 Hz, 2H), 3,02 -
2,93 (m, 3H), 2,87 (s, 3H), 2,86 (s, 3H), 2,84 (s, 1H), 1,87 (td, J = 13,1, 4,8 Hz, 2H),
1,62 (d, J = 12,2 Hz, 2H).
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Vi du 56: N-(4-amino-3-flobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit
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Hep chit trong zan 4 Hop chit trone sian 2

Didu ché hop chat néu & d& muc bang phwong phép twong tu véi vi du 1, bang cach st
dung hop chat trung gian 4 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mubi
TFA. Tinh ché san phdm bing sdc ky silicagel (MeOH/DCM) sau do 12 tai két tinh trong
nuée/axetonitril (95/5 thé tich/thé tich) dé tao ra hop chit néu & d& muc (331 mg, hiéu
sut 35%) du6i dang chét rin mau vang két tinh. LCMS: m/z 401,2 (M+H). '"H NMR
(400 MHz, DMSO-de) & 7,27 - 7,17 (m, 2H), 6,96 (1, J = 5,8 Hz, 1H), 6,94 - 6,82 (m,
2H), 6,80 (s, 1H), 6,76 (dd, J = 8,1, 1,9 Hz, 1H), 6,67 (dd, J = 9,3, 8,1 Hz, 1H), 4,97 (s,
2H), 4,06 (d, T = 5,5 Hz, 2H), 3,51 - 3,26 (m, 4H), 2,60 (s, 2H), 1,66 - 1,47 (m, 4H).

Vi du 57: N—(4-amino-2,3-diﬂobenzyl)-6'-ﬂo-4'-oxo-3',4’-dihydro-1'H-spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Hoe chit treng zizn 20 Hop chit trung zian 2

Piéu ché hop chét néu & dé muc bing phwong phap twong tu véi vi du 1, bing cach st
dung hop chit trung gian 20 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
TFA. Tinh ché san phim bang sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phap 4) d8 tao ra hop chat néu & dé muc (25 mg, hiéu sudt 37%) dudi
dang chit rin mau vang sau khi 1am kho lanh. LCMS: m/z 419,3 (M+H); 'H NMR (400
MHz, DMSO-de) § 7,30 - 7,15 (m, 2H), 6,99 - 6,86 (m, 2H), 6,85 - 6,72 (m, 2H), 6,49
(td, J = 8,4, 1,7 Hz, 1H), 5,34 (s, 2H), 4,12 (d, ] = 5,3 Hz, 2H), 3,49 - 3,27 (m, 4H), 2,60
(s, 2H), 1,65 - 1,45 (m, 4H).
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Vi du 58: 6'-ﬂo-N—(4-ﬂo-3-((2-metoxyetyl)carbamoyl)benzyl)-1‘-mety1-4'-0xo-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

13 GO 2IPEA F

o

/u»,' M ‘/.5'*4.»":]

» Iy -
) (J ¥

|k

Hop chit treng zian 2 I

sy 2 NaOH R
o

AT, A H\ P

A
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Buéc 1: Tdéng hop metyl 2-flo-5-((6'-flo-1'-metyl-4'-ox0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamido)metyl)benzoat

Diéu ché hop chit néu & d& muc bang phuong phap tuong tu véi vi du 1, bang cach sir
dung céac hop chét trung gian 21 va 3 14n luot thay vi cac hop chét trung gian 1 va 2.
Tinh ché phan cin thd bing sic ky silicagel (EtOAc/Heptan = 3/7) dé tao ra hop chit
néu & d& muc (1,2 g, hiéu suit 30%) dudi dang chit rén mau vang x6p sau khi 1am kho

lanh. LCMS: m/z 458,5 (M+H).

Buéc 2: Toéng hop axit 2-flo-5-((6'-flo-1'-metyl-4'-0x0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamido) metyl)benzoic

B6 sung dung dich 6N ctia NaOH (2 ml, 12 mmol) vao san pham trong bude 1 (1,2 g,
2,62 mmol) trong THF (10 ml) va nué6e (5 ml). Khudy hdn hop phén tmg & nhiét do
trong phong trong thoi gian 3 gio. Co cac chit d& bay hoi trong chén khong. Bb sung
dung dich trong nude 3N cia HCI ting giot ¢6 khudy vao phan cin thd. San pham két
tua tir dung dich, loc, va 1am khd trong 16 chan khong trong thoi gian 16 gitr dé thu duogc
hop chit néu & d& muc. (0,3 g, hiéu sudt 27%). LCMS m/z 444,3 (M+11); 'HNMR (300
MHz, DMSO-ds) 6 7,76-7,73 (1H, m),7,49(1H, m), 7,37-7,20(4H, m),6,97-6,92(1H, m),
423-421 (2H, d), 3,91-3,87 (2H, d), 2,91 (3H, s), 2,84 (3H, s), 1,80-1,73 (2H, m), 1,58-
1,54 (2H, d).

Buge 3: Tong hop 6'-flo-N-(4-flo-3-((2-metoxyetyl)carbamoyl)benzyl)-1'-metyl-4'-
ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chét néu & d& muc bang phuong phap tuong tu véi vi du 32, bude 2. Tinh

ché phan cin tho bang sic ky silicagel (MeOH/DCM = 1:9) sau d6 la HPLC pha dao
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didu ché (Bazo, phuong phép 4) 8 tao ra hop chitnéu & dé muc (45 mg, hiéu suét 66%)
du6i dang chét rin mau vang x6p sau khi 1am kho lanh. HRMS: m/z 501,2364 (M+H);
'H NMR (400 MHz, metanol-d4) 3 7,69 (dd, J = 7,0, 2,3 Hz, 1H), 7,51 — 7,41 (m, 2H),
732 — 722 (m, 1H), 7,22 — 7,12 (m, 1H), 6,97 (dd, J = 9.4, 4,0 Hz, 1H), 4,37 (s, 2H),
4,02 —3,93 (m, 2H), 3,58 (s, 4H), 3,40 (s, 3H), 3,14 — 3,04 (m, 2H), 2,99 — 2,93 (m, SH),
2,03 — 1,90 (m, 2H), 1,78 — 1,70 (m, 2H).

Vidu59: 6'-flo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-

4,2'-quinolin}-1-carboxamit
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Hep chit treng zian 2

Diéu ché hop chat néu & d& muc bing phuong phap tuong tw véi vi du 1, bang céch st
dung (2-metylfuran-3-yl)metanamin ctia Hop chét trung gian 1. Hop chét trung gian 2
Ja bazo tu do. Tinh ché phan can thd bang HPLC pha dao didu ché (Bazo, phuong phap
4) dé tao ra hop chit néu & dé muc (656 mg, hiéu suét 48%) dudi dang chét rin mau
vang x0p sau khi 1am kho lanh. HRMS: m/z 372,1728 (M+H); 'H NMR (400 MHz,
metanol-ds) & 7,25 - 7,10 (m, 2H), 7,06 - 6,96 (m, 1H), 6,74 (dd, J = 9,1, 4,2 Hz, 1H),
6,19 (d, T = 1,9 Hz, 1H), 4,00 (s, 2H), 3,44 - 3,29 (m, 4H), 2,54 (s, 2H), 2,14 (s, 3H),
1,70 - 1,52 (m, 4H).

Vi du 60: 6’—ﬂo-N-(4-ﬂo—3-((3-hydroxyxyclobutyl)carbamoyl)benzyl)—4'—-oxo-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu _ché hop chét néu & dé muc bang phuwong phap twong tu véi vi du 32, bude 2, bang
cach str dung 3-aminoxyclobutanol thay vi (4-(aminometyl)phenyl)metanol. Tinh ché
phin cin tho HPLC pha déao didu ché (Bazo, phuong phap 4) dé tao ra hop chat néu &

dé muc (88 mg, hiéu suat 98%) dudi dang chat ran mau vang xOp sau khi 1am kho lanh.
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HRMS: m/z 499,2166 (M+H); 'H NMR (400 MHz, metanol-d4) & 7,50 — 7,42 (m, 1H),
7.36-7.28 (m, 1H), 7,20 (dd, ] =9,1, 3,1 Hz, 1H), 7,08 - 6,98 (m, 2H), 6,80 — 6,72 (m,
1H), 4.24 (s, 2H), 3,98 — 3,85 (m, 2H), 3,47 — 3,37 (m, 4H), 2,72 - 2,59 (m, 2H), 2,57
(s, 21), 1,90 — 1,78 (m, 2E), 1,72 — 1,55 (m, 410).

Vi du 61: metyl 2—ﬂ0-5-((6'-ﬂo-4'-oxo-3',4’-dihydr0-1'H—spiro[piperidin-4,2'-quinolin]-

1-carboxamido)metyl)benzoat
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Hop chit troag zian #1 Hep chit truaz gian 2

Diéu ché hop chat néu & dé muc bang phuong phap twong tu v6i vi du 2, bing cach sir
dung céc hop chit trung gian 21 va 2 (mubi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phim bang HPLC pha
dao (Bazo, phuong phap 4) dé thu duge hop chét néu & dé muc (158 mg, hiéu sudt
17,22%). LCMS: m/z 444,1 (M+H). '"H NMR (400 MHz, metanol-ds) 7,86 (dd, J =
6,9, 2,4 Hz, 1H), 7,57 - 7,50 (m, 1H), 7,32 (dd, T = 9,0, 3,1 Hz, 1H), 7,21 - 7,11 (m, 2H),
6,87 (dd, J = 9,1, 4,3 Hz, 1H), 4,36 (s, 2H), 3,92 (s, 3H), 3,59 - 3,50 (m, 4H), 2,68 (s,
2M), 1,81 - 1,68 (m, 410). |

Vi du 62: N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6’—ﬂo-1'—metyl-4’—0xo—3’,4’-dihydr0-

1'H-spiro[piperidin-4,2'-quinolin|- 1-carboxamit
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Hep chit trong gian P Hop chit trung gian 2

Diéu ché hop chét néu & d& muc bang phuong phap twong tu voi vi du 2, bang cach sir
dung hop chét trung gian 22 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché phan
cin thd bang HPLC diéu ché dé tao ra hop chit néu & dé muc (180 mg, hiéu suét 75%)
dudi dang chét rin mau vang x6p sau khi lam kho lanh. LCMS: m/z 457,3 (M+H); H
NMR (300 MHz, DMSO-ds) § 7,48 (1H, s),7,37-7,32 (2H, m),7,18-7,05 (4H, m),7,03-
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6,94 (2H, m),4,18-4,17 (2H, d), 3,92-3,88 (2H, m),3,40(3H, s), 2,91(3H, s), 2,85 (3H,
s), 1,77-1,74 (211, m), 1,58-1,54 (2H, m).
Vi du 63: 6',8'-diflo-N-((3-hydroxypyridin-2-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit treng zian 26

Diéu ché hop chit néu & dé muc bing cach st dung phuwong phap twong tu v6i vi du 2,
bang cach str dung 2-(aminometyl)pyridin-3-ol va hop chét trung gian 26 lan luot thay
vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin thd
bing HPLC didu ché (Axit formic, phuong phap 10) dé tao ra hop chit néu & dé muc.
LCMS: m/z 403,1 (M+H).

Vi du 64: 6-flo-N-(4-flo-3-(metylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trong sizn 73 Hep chit treng zian 7

Diéu ché hop chit néu & dé muc bang phuong phép twong tu véi vi du 2, bang cach st
dung hop chét trung gian 23 thay vi (4-flo-2-metoxyphenyl)metanamin. Hop chét trung
gian 2 1 bazo tu do. Tinh ché phin cin thd bang HPLC diéu ché (Bazo, phuong phdp
4) dé tao ra hop chét néu ¢ dé& muc (35mg, hiéu suit 15%) dudi dang chét rin mau vang
xép sau khi 1am khé lanh. LCMS: m/z 443,1 (M+H); TH NMR (400 MHz, metanol-d4)
§7,67(dd, J =7.1, 2,4 Hz, 1H), 7,48 — 7,39 (m, 1H), 7,31 (dd, 1= 9.0, 3,0 Hz, 1H), 7,21
— 7,06 (m, 2H), 6,92 — 6,81 (m, 1H), 4,35 (s, 2H), 3,52 (t, = 5,7 Hz, 4H), 2,94 (s, 3H),
2,68 (s, 2H), 1,84 — 1,65 (m, 4H).
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Vi du 65: N—(4—amino-3,5-diﬂobenzyl)—6'—ﬂo-4'—oxo-3',4'-dihydro—l'H-spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Hop chit trong gian 44 Hop zhit treng gan 2

Didu ché hop chét néu & dé muc bang phuong phap tuong tu v6i vi du 1, bang cach str
dung hop chét trung gian 24 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
TFA. Tinh ché san phdm bang sic ky silicagel (MeOH/DCM) sau d6 la HPLC pha déo
(Bazo, phuong phap 4) dé tao ra hop chét néu & dé muc (18 mg, hiéu sudt 27%) dudi
dang chét rin mau vang sau khi lam kh lanh. LCMS: m/z 4193 (M+H); '"HNMR (400
MHz, DMSO-dg) 8 7,27 - 7,16 (m, 2H), 7,03 (t, ] = 5,7 Hz, 1H), 6,90 (ddd, J =8,3, 4.5,
1,3 Hz, 1H), 6,85 - 6,71 (m, 3H), 5,03 (s, 2H), 4,07 (d, ] = 5,7 Hz, 2H), 3,50 - 3,25 (m,
4H), 2,61 (s, 2H), 1,66 - 1,48 (m, 4H).

Vi du 66: N-((6-(dimetylamino)pyridin—2-yl)metyl)—6',8'—diﬂo-4'—oxo-3',4'-dihydro- 1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit treng zian 29

Diéu ché hop chat néu & dé muc bang cach st dung phuong phap tuong ty voi vi du 2,
bang céach st dung 6-(aminometyl)-N,N-dimetylpyridin-2-amin va hop chét trung gian
26 1an luot thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh
ché phan cin tho bing HPLC diéu ché (Axit formic, phuong phép 10) dé tao ra hop chét
néu & dé muc. LCMS: m/z 430,3 (M+H).
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Vi du 67: 6'-flo-N-(4-flo-2-(triflometyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit treng gian 2

Didu ché hop chét néu & dé muc bang phuong phéap tuong tu v6i vi du 2, bing cach str
dung (4-flo-3-(triflometyl)phenyl)metanamin va hop chét trung gian 2 (mubi HCI) lan
luot thay vi (4-flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan
cin thé bang HPLC diéu ché (Bazo, phuong phép 4) dé tao ra hop chét néu & dé muc (5
mg, hiéu suét 4%) dudi dang chit rin mau vang Xép sau khi 1am kho lanh. HRMS: m/z
454,1537 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,57 — 7,49 (m, 1H), 7,47 — 7,39
(m, 1H), 7,39 — 7,32 (m, 1H), 7,30 (dd, J = 9,0, 3,1 Hz, 1H), 7,12 (ddd,J=9,2, 8,1, 3,1
Hz, 1H), 6,90 — 6,82 (m, 1H), 4,52 (s, 2H), 3,61 — 3,46 (m, 4H), 2,67 (s, 2H), 1,83 —
1,67 (m, 4H).

Vi du 68: N-(2-010-4-ﬂobcnzyl)-6’-ﬂo-4'-0xo-3’,4'—dihydr0-1'H-spiro[piperidin—4,2’-

quinolin]-1-carboxamit
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Hep chit treng zian ?

Didu ché hop chat néu & dé muc bing phuong phép tuong tu véi vi du 2, bing céach sir
dung (2-clo-4-flophenyl)metanamin va hop chét trung gian 2 (mubi HCI) 14an lugt thay
vi (4-flo-2-metoxyphenyl)metanamin va hgp chét trung gian 3. Tinh ché phén cin tho
bang HPLC dicu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & d& muc (5 mg,
hiéu sudt 4%) dudi dang chét rén mau vang x&p sau khi lam kho6 lanh. HRMS: m/z
420,1313 (M+H); '"H NMR (400 MHz, metanol-ds) 8 7,40 — 7,27 (m, 2H), 7,21 (dd, J =
8,6, 2,6 Hz, 1H), 7,14 (ddd, J=9,2, 8,1, 3,1 Hz, 1H), 7,06 (td, J = 8,4, 2,6 Hz, 1H), 6,87
(dd, T=9,1,4,3 Hz, 1H), 4,41 (s, 2H), 3,62 — 3,45 (m, 4H), 2,68 (s, 2H), 1,84 — 1,67 (m,
4H).
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Vi du 69: N-(3-carbamoylbenzyl)-é'-ﬂo-4'—0xo-3',4’-dihydro-1'H-spiro[piperidin—4,2'-

quinolin]-1-carboxamit
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Hop chit tronz gian 2

Didu ché hop chét néu & dé muc bang phuong phap tuong tu voi vi du 2, bang cach st
dung 3-(aminometyl)benzamit va hgp chét trung gian 2 (mudi HCI) lan luot thay vi (4-
flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan cin thd bang
HPLC diéu ché (Bazo, phuong phap 4) @8 tao ra hop chét néu & dé muc (58 mg, hiéu
sudt 25%) dudi dang chét rin mau vang xp sau khi lam kho lanh. HRMS: m/z 411,1833
(M+H); '"H NMR (400 MHz, metanol-ds) § 7,81 — 7,76 (m, 1H), 7,76 — 7,68 (m, 1H),
7.50 — 7,44 (m, 1H), 7,44 — 7,35 (m, 1H), 7,29 (dd, J = 9,0, 3,1 Hz, 1H), 7,12 (ddd, J =
9.0, 8,2,3,1 Hz, 1H), 6,90 — 6,81 (m, 1H), 4,39 (s, 2H), 3,52 (t, ] = 5,8 Hz, 4H), 2,66 (s,
2H), 1,82 — 1,65 (m, 4H).

Vi du 70: 6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit tren glan »

Bude 1: Tong hop 6'-flo-N-(4-flo-3-(2-metoxyetoxy)benzyl)-4'-oxo-3',4'-dihydro-1'H-
spiro| piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chit néu & dé muc bang phuong phap tuong tu véi vi du 2, bang cach sur
dung hop chét trung gian 19 va hop chét trung gian 2 (mubi HCI) 14n luot thay vi (4-flo-
2-metoxyphenyl)metanamin va hgp chét trung gian 3. Tinh ché san pham bang HPLC
pha dio (Bazo, phuong phép 2) dé tao ra hop chét néu & dé muc (13 mg, hi¢u sut 13%)
du6i dang chét rin mau vang. LCMS: m/z 460,1 (M+1H).
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Buéc 2: Tong hop 6'-ﬂo-N—(4-ﬂo-3-(2—hydroxyetoxy)benzyl)-4'—oxo-3',4'—dihydro-l'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chit néu & d& muc bang phuong phép twong tu véi vi du 3, bude 2. Tinh
ché san phim bing HPLC pha dao (Bazo, phuong phap 3) dé thu dugc hop chit néu &
dé muc duéi dang chét rin mau vang (3,1 mg, hiéu suét 23%). LCMS: m/z 446,1 (M+H);
'H NMR (400 MHz, MeOH-d4): §017.30 (dd, J = 8 Hz, 1 H), 7,12 (td, J=8 Hz, 1 H),
7,05-6,98 (m, 2 H), 6,86-6,82 (m, 2 H), 4,29 (s, 2 H), 4,10 (t, ] = 4 Hz, 2 H), 3,88 (1,7
=4 Hz, 2 H), 3,53-3,48 (m, 4 H), 2,65 (s, 2 H)1,79-1,66 (m, 4 H).

Vi du 71: N-(2,4-diﬂo-5-(2—hydroxyet0xy)benzyl)-6'-ﬂ0-4'-0x0-3’,4'-dihydr0-l'H—
spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit trunz sian

Bud6e 1: Tong hop N-(2,4-diflo-5-(2-metoxyetoxy)benzyl)-6'-flo-4'-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & dé muc bang phuong phap tuong tu véi vi du 2, bang cach str
dung hop chét trung gian 25 va hop chét trung gian 2 (mudi HCI) 1an luot thay vi (4-flo-
2-metoxyphenyl)metanamin va hop chét trung gian 3. Dua san pham nay truc tiép sang

bude tiép theo ma khong tinh ché. LCMS: m/z 478,0 (M+I).

Budc 2: Tdng hop 1'-etyl—6'-ﬂo-N—(4-ﬂo-3-((2-hydr0xyety1)amino)benzyl)-4'-oxo-3',4’-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chit néu & d& muc bang phuong phdp tuong tu véi vi du 19. Tinh ché san
phim bang HPLC diéuv ché (cot: Gemini NX 5 p C18 21,2 mmx150 mm; pha dong:
amoni hydroxit 0,05% trong nuéc/ACN) d8 tao ra hop chit néu & dé muc (18 mg, hiéu
sut 22%) dudi dang chét rin mau vang. LCMS: m/z 464 (M+H). 'H NMR (400 MHz,
clorofom-d) & 7,47 - 7,44 (1H, m) 7,25 - 7,05 (2H, m), 6,86 - 6,81 (1H, 1), 6,64 - 6,61
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(111, m), 4,89 - 4,86 (21, br s), 4,38 - 4,37 (211, d), 4,31 (1H, s), 3,96 - 3,93 (2H, br),
3,40 - 3,39 (3H, m), 2,68 (1H, s), 2,13 (1H, 1), 1,83 - 1,74 (4H, m).
Vi du 72 6'-ﬂ0-N-((5-metyl-1H—pyrazol-3-yl)metyl)-4’-ox0-3',4'—dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hep chit trong sian 2

Diéu ché hop chit néu & d& muc bang phuong phdp tuong tu véi vi du 1, bing cach st
dung (5-metyl-1H-pyrazol-3-yl)metanamin thay vi hop chit trung gian 1. Hop chét
frung gian 2 1 muéi HCL. Tinh ché san phdm bang sdc ky silicagel (MeOI/DCM) sau
d6 1a HPLC pha dao (Bazo, phuong phép 4) @8 tao ra hop chét néu & dé muc (21 mg,
hiéu suét 31%) dudi dang chét rdn mau vang sau khi lam kho lanh. LCMS: m/z 372,3
(M+H). '"HNMR (400 MHz, DMSO-de) 6 12,10 (s, 1H), 7,30 - 7,13 (m, 2H), 6,95 - 6,83
(m, 2H), 6,80 (s, 1H), 5,83 (s, 1H), 4,12 (d, J = 5,5 Hz, 2H), 3,31 - 3,21 (m, 4H), 2,60
(s, 2H), 2,15 (s, 3H), 1,65 - 1,45 (m, 4H).

Vi du 73: N—(3-amino-4-ﬂobenzy1)-6',8'-diﬂ0-4‘-0xo—3',4'—dihydro-l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chdt trung gian 25

Didu ché hop chét néu & d& muc bing phuong phap tuong tw véi vi du 2, bing céch sir
dung 5-(aminometyl)-2-floanilin va hop chét trung gian 26 (mudi HCI) l4n lugt thay vi
(4-flo-2-metoxyphenyl)metanamin va hgp chét trung gian 3. Tinh ché san phdm bang
séc ky silicagel (DCM/MeOIH = tir 100/0 dén 90/10), sau d6 1a HPLC dieu ché (Bazo,
phuong phép 4) dé tao ra hop chit néu ¢ d& muc (44 mg, hiéu sudt 34%) dudi dang chét
ran mau vang. LCMS: m/z 419,2 (M+H); '"H NMR (400 MHz, DMSO-ds) & 7,44 (ddd,
J=11.4, 8,5,2,9 Hz, 1H), 7,22 - 7,05 (m, 1H), 7,00 (t, J = 5,8 Hz, 1H), 6,87 (dd, J =
11,5, 8,2 Hz, 1H), 6,64 (dd, J = 8.9, 2,0 Hz, 1H), 6,48 (s, 1), 6,38 (ddd, J = 8,0, 4.4,
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2.1 Tz, 1H), 5,06 (s, 2H), 4,07 (d, T = 5,6 Hz, 2H), 3,78 - 3,50 (m, 2H), 3,08 (dt, J =
13.4, 6,3 Hz, 2H), 2,79 (s, 2H), 1,79 - 1,54 (m, 4H).

Vi du 74: 6'-ﬂ0-4'-0X0-N—(3—sulfamoylbenzyl)-3',4'-dihydro—1'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit
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Hop chit trung gian 27 Fop chit trung gian 2

Diéu ché hop chat néu & d& muc bang phwong phap tuong tu v6i vi du 2, bang cach str
dung céc hop chit trung gian 27 va 2 (mudi HCI) lan lugt thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm bing TLC diéu
ché (hexan/EtOAc = 20/80) dé tao ra hop chit néu & d& muc (60 mg, hiéu suét 60%)
dudi dang chét rin mau vang. LCMS: m/z 447,05 (M+H); "H NMR (400 MHz, DMSO-
de) & : 7,67 - 7,65 (2H, d), 7,51 - 7,44 (2H, m), 7,23 - 7,19 (2H, d), 6,91 - 6,89 (1H, m),
4,26 (2H, ), 3,63 - 3,42 (4H, m), 2,6 (2H, 5), 1,60 - 1,55 (4H, m).

Vi du 75: N—(2,4-diﬂo-3-((2-hydroxyety1)amino)benzyl)-1'-etyl-6'—ﬂo—4'-oxo-3',4’-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung zizn =

Bude 1: Téng hop N-(2,4-diflo-3-((2-mectoxyetyl)amino)benzyl)-1'-etyl-6'-flo-4'-oxo-
3' 4'-dihydro-1'H-spiro| piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chét néu & dé muc bing phuong phép tuong tu véi vi du 2, bang cach sit
dung cac hop chét trung gian 28 va 5 lan luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chit trung gian 3. Tinh ché san phim bing HPLC diéu ché (Bazo, phuong phap
4) dé tao ra hop chét néu & dé& muc (11 mg, hiéu suit 11%) duéi dang chét rin mau vang

x6p sau khi 1am kho lanh. LCMS: m/z 505,3 (M+H).
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Busc 2:  N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)- 1'-etyl-6'-flo-4'-0x0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chit néu & dé muc bang phuong phép tuong ty véi vi du 19. Tinh ché san
phim bang HPLC diéu ché (Bazo, phuong phap 4) dé tao ra hop chit néu & dé muc (4
mg, hidu sudt 41%) dudi dang chét rén mau vang x6p sau khi lam kho lanh. LCMS: m/z
491,3 (M+H). 'H NMR (400 MHz, DMSO-ds) 8 7,40 (dd, J = 8,7, 3,3 Hz, 1H), 7,23
(ddd, T = 9,4, 7,9, 3,3 Hz, 1H), 6,90 (dd, J = 9,4, 4,0 Hz, 1H), 6,86 - 6,76 (m, 1H), 6,69
(td, J = 8,2, 5,9 Hz, 1H), 4,34 (s, 2H), 4,00 (d, J = 14,1 Hz, 2H), 3,67 (t,J=5,6 Hz, 2H),
3.49 - 3,37 (m, 4H), 3,08 - 2,96 (m, 2H), 2,91 (s, 2H), 1,98 - 1,70 (m, 4H), 1,25 (tJ=
7,1 Hz, 3H).

Vi du 76: N-(4—aminobenzyl)-6'-ﬂo-1'-mety1-4'-oxo-3’,4'-dihydro-1'H-spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Hop chit trung gian

Didu ché hop chat néu & d& muc bang phuong phép tuong tu véi vi du 1, bing céach st
dung 4-(aminometyl)anilin va hop chét trung gian 3 1an luogt thay vi hop chét trung gian
1 va hop chit trung gian 2. Tinh ché san pham bing sic ky silicagel (McOH/DCM) sau
d6 1a HPLC pha dao (Bazo, phuong phép 4) d8 tao ra hop chét néu & dé muc (42 mg,
hiéu sudt 32%) dudi dang chit rin mau vang sau khi lam kho lanh. LCMS: m/z 419,2
(M+Na); 'H NMR (400 MHz, DMSO-de) § 7,41 - 7,29 (m, 2H), 7,01 - 6,84 (m, 4H),
6,53 - 6,42 (m, 2H), 4,90 (s, 2H), 4,05 (d, J = 5,6 Hz, 2H), 3,96 - 3,83 (m, 2H), 2,95 -
2,80 (m, 7H), 1,75 (td, J = 12,8, 4,6 Hz, 2H), 1,62 - 1,48 (m, 2H).
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Vi du 77: N—(2,4-diﬂo—5-((2—hydr0xyetyl)amino)benzyl)—6'-ﬂo-4'—oxo-3',4'—dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Buéc 1: Téng hop N-(2,4-diﬂo-5-((2-metoxyety1)a.mino)benzyl)-6'-ﬂ0-4’-0xo-3',4'—
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & d& muc bang phuong phép twong tu v6i vi du 2, bang céach sir
dung cdc hop chit trung gian 10 va 2 (bazo tu do) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phén cin tho bing HPLC
diéu ché (Axit formic, phuong phép 3) dé tao ra hop chit néu & dé myc. HRMS: m/z
4772118 (M+H).

Bude 2: Toéng hop N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-6'-flo-4'-oxo0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & d& muc bang phuong phép twong ty v6i vi du 3, bude 2. Tinh
ché san phim bing SFC didu ché (cot: Princeton AMINO 20x150 mm 5 pm; pha dong:
MeOH) dé thu duoc hop chit néu & dé muc (22 mg, hiéu suét 41%) dudi dang chét rén
mau vang sau khi lam kho lanh. HRMS: m/z 462,1879 (M+H); 'H NMR (400 MHz,
metanol-dy) § 7,29 (dd, J = 9,0, 3,0 Hz, 1H), 7,15 — 7,08 (m, 1H), 6,88 — 6,69 (m, 3H),
431 (s, 2H), 3,73 (t, = 5,7 Hz, 2H), 3,50 (h, J = 9,5 Hz, 4H). 3,23 (1, = 5,7 Hz, 2H),
2,65 (s, 2H), 1,71 (tdt, J = 13,3, 7.4, 4,6 Hz, 4H).

Vi du 78: 6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chét néu & d& muyc bang phuong phap tuong tu véi vi du 19. Tinh ché san
phdm bing HPLC diéu ché (Bazo, phuong phép 4) 8 tao ra hop chit néu & dé muc (8
meg, hiéu suat 13%) dudi dang chét rin mau vang x6p sau khi lam kho lanh. LCMS: m/z
4453 (M+H). 'H NMR (400 MHz, MeOH-d4) 8 7,29 (dd, J = 9,0, 3,0 Hz, 1H), 7,12
(ddd, =90, 8,2, 3,1 Hz, 1H), 6,94 — 6,78 (m, 2H), 6,71 (dd, T =38,5, 2,0 Hz, 1H), 6,52
(ddd, J = 8,1, 4,5, 2,1 Hz, 1H), 4,25 (s, 2H), 3,73 (t, T = 5,7 Hz, 2H), 3,59 — 3,44 (m,
5H), 3,25 (d, J = 5,7 Hz, 2H), 2,65 (s, 2H), 1,72 (tdt, ] = 13,3, 7,8, 4,6 Hz, 4H).

Vi du 79: N—(3-carbamoyl-4-ﬂo-2-metylbenzyl)-6'-ﬂ0—4’-oxo-3',4'-dihydro-l'H-

spiro|piperidin-4,2'-quinolin]-1-carboxamit

. O 0
lﬁ + S M r,lJH 1 R ,L A
I U\ e ———— H7mm ™ \:I' MH;z
L P Bazo Hunig PR G Hou

Iy I~ e
F G 0 Fo gﬂ;
0

Eop chir tung gian 29 Fop chat trung gian 2

Didu ché hop chat néu & d& muc bang phuong phéap twong tu v6i vi du 1, bing cach sit
dung hop chat trung gian 29 thay vi hop chét trung gian 1. Hop chit trung gian 2 12 mubi
HCL Tinh ché nguyén lidu thd trén dia TLC didu ché bing cach sir dung pha dong 7 %
cuia metanol trong DCM lam chét rira giai dé thu dugc hop chét néu & dé muc (65 gm,
hi¢u sudt 059%). LCMS: m/z 443,9 (M+H). 'H NMR (400 MHz, DMSO-ds) 6 7,93 (1H,
5),7,65 (11, d), 7,24-7,18 (3H, m), 7,03-6,98 (2H, m), 6,92-6,89 (1H, m), 6,80 (1H, m),
4,18(2H, d), 3,44-3,38(4H, m), 2,61 (2H, s), 2,22 (3H, s), 1,59-1,55 (4H, m)

Vi du 80: N-(4-amino-2,6-diﬂobenzy1)-6'-ﬂo-4'—oxo-3',4'-dihydro~l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chirt trung gian 30 Fop chit trung gian 2

Piéu ché hop chét néu & dé muc bang phuong phap twong tu voi vi du 1, bang cach sir
dung hop chat trung gian 30 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mubi
HCI. Tinh ché san phdm bing séc ky silicagel (MeOH/DCM) sau d6 1a HPLC pha ddo

(Bazo, phuong phap 4) dé tao ra hop chat néu & dé muc (14 mg, hiéu suit 21%) dudi
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dang chét rin mau vang sau khi lam kho lanh. LCMS: m/z 419,3 (M+H). 'TH NMR (400
MHz, DMSO-de) 8 7,28 - 7,14 (m, 2H), 6,97 - 6,84 (m, 1H), 6,76 (s, 1H), 6,55 (t,J =
4,9 Hz, 1H), 6,21 - 6,07 (m, 2H), 5,60 (s, 2H), 4,08 (d, J = 4,9 Hz, 2H), 3,44 - 3,23 (m,
4H), 2,58 (s, 2H), 1,65 - 1,41 (m, 4H).

Vi du 81I: N—(3-((2-(dimetylamino)etyl)carbamoyl)-4—ﬂobenzyl)-6'-ﬂ0-4’-0xo-3',4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chit néu & d& muc bang phuong phép twong tw véi vi du 32, budce 2, bang
cach st dung N!,N!-dimetyletan-1,2-diamin thay vi (4-(aminometyl)phenyl)metanol.
Tinh ché san phdm bing HPLC didu ché (Bazo, phuong phéap 4) dé tao ra hop chét néu
& d& muc (135 mg, hidu sudt 97%). HRMS: m/z 500,2529 (M+H); 'H NMR (400 MHz,
metanol-ds) § 7,68 (dd, J = 7,0, 2,4 Hz, 1H), 7,43 (ddd, J = 8,4, 4,9, 2,4 Hz, 1H), 7,29
(dd, J = 8.9, 3,1 Hz, 1H), 7,18 — 7,06 (m, 2H), 6,90 — 6,81 (m, 1H), 4,34 (s, 2H), 3,57 —
3,44 (m, 6H), 2,66 (s, 2H), 2,57 (t, T = 6,9 Hz, 2H), 2,31 (s, 6H), 1,82 — 1,65 (m, 4H).

Vi du 82: 6'-ﬂ0-N-(4-ﬂo-3-((2-hydroxyetyl)carbamoyl)benzyl)-1'-mety1—4'-oxo-3',4’-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidu 38, Bude 2

Diéu ché hop chit néu & dé muc bing phuong phap tuong tu véi vi du 32, bude 2, bang
cach st dung 2-aminoetanol mudi HCI thay vi (4-(aminometyl)phenyl)metanol. Tinh
ché phan cin tho bang HPLC diéu ché (Bazo, phuong phap 4) @8 tao ra hop chit néu &
d& muc (45 mg, hiéu sudt 81%). HRMS: m/z 487,2182; 'H NMR (400 MHz, metanol-
di) § 7,69 (dd, T = 17,1, 2,3 Hz, 1H), 7,49 - 7,39 (m, 2H), 7,30 — 7,21 (m, 1H), 7,15 (dd,
7=10,9, 8,4 Hz, 1H), 6,97 — 6,90 (m, 1H), 4,34 (s, 2H), 3,99 — 3,91 (m, 2H), 3,70 (1, J
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=58 Hz, 2H), 3,51 (t, ] = 5,8 Hz, 2H), 3,13 - 3,01 (m, 2H), 2,94 (s, 3H), 2,93 (s, 2H),
2,00 — 1,88 (m, 2H), 1,76 — 1,68 (m, 2H).
Vi du 83 6'-ﬂ0-N—(4-ﬂo-3-(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro- 1'H-

spiro[piperidin-4,2'-quinolin]-1 -carboxamit
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Hop chat trung glan 2

Diéu ché hop chit néu & dé muc bang phuong phéap twong tu v6i vi du 2, bang céch sir
dung (5-(aminometyl)-2-flophenyl)metanol va hop chét trung gian 2 (mudi HCI) lan
luot thay vi (4-flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan
cin thd bang HPLC diéu ché (Bazo, phuong phéap 4) dé tao ra hop chét néu & dé muc
(60mg, hiéu sut 35,7%) dudi dang chit rAn mau vang x6p sau khi lam kho lanh. HRMS:
m/z 416,1780 (M+H); 'H NMR (400 MHz, metanol-d4) 8 7,44 —7,36 (m, 1H), 7,30 (dd,
1=9,0, 3,0 Hz, 1H), 7,26 — 7,18 (m, 1H), 7,18 — 7,08 (m, 1H), 7,05 - 6,96 (m, 1H), 6,91
— 6,82 (m, 1H), 4,65 (s, 2T), 4,33 (s, 2H), 3,60 — 3,43 (m, 4H), 2,67 (s,2H), 1,82 - 1,65
(m, 4H).

Vi du 84: N-(3-amino-2,4-diﬂobenzy1)—6'—ﬂo-4'-0xo—3',4’-dihydro—I'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trung gizn 13 Fop chit trung gian 2

Diéu ché hop chat néu & d& muc bang phuong phap twong tu v6i vi du 2, bing cach st
dung cac hop chit trung gian 13 va 2 (mudi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hgp chét trung gian 3. Tinh ché san phim bang HPLC diéu
ché (Bazo, phuong phép 4) dé tao ra hop chét néu & dé muc (10 mg, hiéu suét 12%)
dudi dang chit ran mau vang. LCMS: m/z 419,2 (M+H); '"H NMR (400 MHz, DMSO-
de) § 7,29 - 7,16 (m, 2H), 6,99 (t, = 5,7 Hz, 1H), 6,95 - 6,88 (m, 1H), 6,86 - 6,74 (m,
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2H), 6,53 - 6,36 (m, 1), 5,12 (s, 2H), 4,18 (d, ] = 5,4 Hz, 2H), 3,46 - 3,35 (m, 4H),
2,61 (s, 2H), 1,56 (qq, T = 7.8, 3,8 Hz, 4H).

Vi du 85: (E)-l'-(but-Z-en-1-yl)-6'-ﬂo-N-(4-ﬂobenzyl)-4’—oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 31

Diéu ché hop chét néu & dé myc bang phuong phap twong tu véi vi du 2, bang céach st
dung (4-flophenyl)metanamin va hop chét trung gian 31 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san pham bang HPLC diéu
ché (Bazo, phuong phép 5) dé tao ra hop chit néu & d& muc (21 mg, hiéu suét 21%)
dudi dang chét rin mau vang. LCMS: m/z 440,2 (M+H); 'H NMR (400 MHz, MeOH-
ds) 8 :7,39 (dd, J = 8,7, 3,2 Hz, 1H), 7,31 (dd, J = 8,7, 5,4 Hz, 2H), 7,20 (ddd, J = 9.4,
7.9,3,3 Hz, 1H), 7,07 - 6,97 (m, 2H), 6,82 (dd, ] = 9,4, 4,0 Hz, 1H), 5,84 - 5,71 (m, 1H),
5,56 (dtd, J = 15,3, 4,5, 1,6 Hz, 1H), 4,32 (s, 2H), 4,05 - 3,90 (m, 4H), 3,06 - 2,96 (m,
2H), 2,95 (s, 2H), 1,89 (td, J = 13,1, 4,8 Hz, 2H), 1,78 - 1,67 (m, 5H).

Vi du 86: 6'-flo-N-(4-flo-2-((2-hydroxyetyl)amino)benzyl)-1'-metyl-4'-oxo0-3',4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & dé myc bang phuwong phdp tuong tu véi vi du 19. Tinh ché san
phém bing SFC didu ché (cot: Princeton AMINO 20x150 mm 5 pm; pha dong: MeOH)
d8 tao ra hop chét néu & dé muc (10 mg, hiéu suét 39%) dudi dang chét rén mau vang
x6p sau khi 1am kho lanh. LCMS: m/z 459,2 (M+H); "H NMR (400 MHz, clorofom-d)
§7.53 (dd, T =8,5, 3,2 Hz, 1H), 7,17 (ddd, T = 9.2, 7,7, 3,2 Hz, 1H), 7,02 (t,J =72 Hz,
1H), 6,76 (dd, T = 9,3, 4,0 Hz, 1H), 6,42 (d, J = 18,3 Hz, 2H), 5,01 (s, 1H), 435(d,J =
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4,2 Hz, 2H), 3,94 (d, J = 4,4 Hz, 2H), 3,81 (d, ] = 13,2 Hz, 2H), 3,30 - 3,18 (m, 2H),
3,04 (t, J=11,5 Hz, 2H), 2,88 (s, 3H), 2,83 (s, 2H), 1,89 (td, I = 13,1, 4,4 Hz, 2H), 1,73
(d, J= 13,2 Hz, 2H).

Vidu 87: N-(4-amino—3-clobenzyl)—6'—ﬂo-4'-oxo-3',4'—dihydro-1'H-spiro[piperidin—4,2’-

quinolin]-1-carboxamit
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Hap chit trung gian 17 Hop chit trung gian 2

Didu ché hop chat néu & d& muc bang phuwong phap tuong tu v6i vi du 1, bang céach sir
dung hop chit trung gian 32 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mubi
HCI. Tinh ché san phdm bing séc ky silicagel (MeOH/DCM) sau d6 la HPLC pha dao
(Bazo, phuong phép 4) d8 tao ra hop chat néu & dé muc (13 mg, hiéu suit 19%) dudi
dang chit rin mau Vélng sau khi lam kho lanh. LCMS: m/z 439,2 (M+Na); 'H NMR (400
MHz, DMSO-de) & 7,26 - 7,17 (m, 2H), 7,07 (d, J= 1,9 Hz, 1H), 6,98 - 6,87 (m, 3H),
6,78 (s, 1H), 6,71 (d, T = 8,2 Hz, 111), 5,16 (s, 2H), 4,05 (d, J = 5,6 Hz, 2H), 3,49 - 3,32
(m, 4H), 2,60 (s, 2H), 1,66 - 1,47 (m, 4H).

Vidu 88: 6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'-metyl-4'-ox0-3',4"-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 38, Bugc 2

Diéu ché hop chit néu & d& muc bang phuong phép twong tw véi vi du 32, budc 2, bing
cach str dung 3fa1r1in0propan-2-ol thay vi (4-(aminometyl)phenyl)metanol. Tinh ché san
phim bang HPLC pha dao (Bazo, phuong phép 4) dé tao ra hop chét triét quang néu &
dé muc (20 mg, hiéu sufit 44%) dudi dang chét rin mau vang xdp sau khi [am kho lanh.
LCMS: m/z 501,3 (M+H); '"H NMR (400 MHz, DMSO-ds) & 8,10 (td, J = 5,9, 3,4 Hz,
1H), 7,53 (dd, T = 7,4, 2,2 Hz, 1H), 7,36 (qd, J = 7,9, 4.9 Hz, 3H), 7,25 - 7,13 (m, 2H),
7,01 -6,91 (m, [H), 4,75 (d,] =4,8 Hz, 1H), 4,22 (d, ] = 5,7 Hz, 2H), 3,90 (dt,J =134,
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3,4 Hz, 2H), 3,76 (p, ] = 5,8 Hz, 1H), 3,20 (t, ] = 5,9 Hz, 2H), 2,88 (d, J=23,4 Hz, TH),
1,77 (dt, T = 12,7, 6,4 Hz, 2H), 1,57 (d, J = 12,8 Hz, 2H), 1,07 (d, J = 6,2 Hz, 3H).
Vi du 89: N-(4-aminobenzyl)-6'—ﬂo-4’-oxo-3’,4'-dihydro-1'H-spiro[piperidin—4,2’-

quinolin]-1-carboxamit
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Hop chit trung glan 2

Didu ché hop chat néu & d& muyc bing phuong phap twong tu véi vi du 1, bang cach st
dung 4-aminobenzylamin thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
HCI. Tinh ché san phdm bing sic ky silicagel (MeOH/DCM) sau d6 la HPLC pha dao
(Bazo, phuong phap 4) dé tao ra hop chét néu & dé muc (23 mg, hiéu suét 32%) dudi
dang chét rdn mau vang sau khi 1am khé lanh. LCMS: m/z 383,4 (M+H); "H NMR (400
MHz, DMSO-ds) § 7,29 - 7,14 (m, 2H), 6,97 - 6,83 (m, 4H), 6,80 (s, 1H), 6,53 - 6,42
(m, 2H), 4,90 (s, 2H), 4,05 (d, ] = 5,6 Hz, 2H), 3,48 - 3,27 (m, 4H), 2,60 (s, 2H), 1,65 -
1,46 (m, 4H).

Vi du 90: 6'-flo-N-(4-flo-3-((2-(2-oxopyrolidin-1-yl)etyl)amino)benzyl)-1 '-metyl-4'-
ox0-3',4'-dihydro-1'H-spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chét néu & d& muc bang phuong phép twong tu véi vi du 31, bing céch sir
dung hop chét trung gian 33 thay vi hop chét trung gian 14. Tinh ché san phém bang sic
ky silicagel (DCM/MeOH), sau d6 1a HPLC pha dao (Bazo, phuong phédp 4) dé tao ra
hop chét néu & dé muc (7 mg, hiéu suat 5%). LCMS: m/z 526,3 (M+H). 'H NMR (400
MHz, metanol-ds) & 7,43 (dd, J = 8,6, 3,2 Hz, 1H), 7,28 - 7,21 (m, 1H), 6,94 (dd, J =
9.4, 4,0 Hz, 1H), 6,86 (dd, J = 11,7, 8,2 Hz, 1H), 6,74 (dd, J = 8.5, 1,9 Hz, 1H), 6,56 -
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6,47 (m, 1H), 4,25 (s, 2H), 4,00 - 3,89 (m, 2H), 3,54 - 3,47 (m, 4H), 3,39 - 3,33 (m, 2H),
3,11 - 3,01 (m, 2H), 2,93 (s, 3H), 2,92 (s, 2H), 2,34 (t, T = 8,1 Hz, 2H), 2,04 - 1,87 (m,
4H), 1,75-1,67 (m, 2H).

Vi du 91: N—(2,4-diﬂo—3-((2-hydroxyetyl)amino)benzyl)-6'-ﬂo—1'-metyl-4'—0xo-3',4‘—
dihydro-1H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit

1) Trinhosgen

Bazo Hunig R hA
R
e !
Y F oM
7 |
| / : & I e
< At at ian % .
M (N Hop chit trung gian s [ ’L‘h . /{%j -
r | .. > e M. | 8 \ﬁ B
s EANHERN i I l T
F I ) : F .-"":2:::: - I -._L;T_/

Eop chit tung gian 1

Bude 1: Tong hop N-(2,4-diﬂo-3—((2-metoxyety1)amino)benzyl)-6’-ﬂo-1'—mety1—4'—0xo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chat néu & d& muc bang phuong phap tuong tu véi vi du 2, bang cach str
dung hop chét trung gian 28 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché san
phdm bang HPLC didu ché (Bazo, phuong phap 4) dé tao ra hop chit néu & dé muc (30
mg, hiéu suét 43%) dudi dang chit rin mau vang xép sau khi 1am kho lanh. LCMS: m/z

491,3 (M+H).

Buéc 2: Tong hop N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-6'-flo-1'-metyl-4'-
0x0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit

Diéu ché hop chit néu & d& muc bang phuwong phap tuong tu v6i vi du 19. Tinh ché san
phdm bang HPLC diéu ché (Bazo, phuong phép 4) dé tao ra hop chit néu & d& muc (12
mg, hiéu suit 52%) dudi dang chit rin mau vang xép sau khi 1am kho lanh. LCMS: m/z
4772 (M+H); 'H NMR (400 MHz, DMSO-de) 8 7,40 — 7,28 (m, 2H), 7,08 — 6,93 (m,
2H), 6,88 (ddd, J = 11,7, 8,6, 1,5 Hz, 1H), 6,57 (td, J = 8.2, 6,1 Hz, 1H), 4,82 (dt, J =
6,3, 3,3 Hz, 1H), 4,73 (t, = 5,3 Hz, 1H), 4,19 (d, J = 5,4 Hz, 2H), 3,90 (d, ] = 13,7 Hz,
2H), 3,50 (g, T = 5,7 Hz, 2H), 3,27 (q, J = 6,0 Hz, 2H), 2,88 (d, J = 23,3 Hz, 7H), 1,77
(td, J= 12,8, 4,5 Hz, 2H), 1,57 (d, J = 12,9 Hz, 2H).
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Vi du 92: 6'-ﬂo-N-(4-ﬂo-3-(l-hydroxyetyl)benzyl)—1'-mety1-4'-oxo-3',4'-dihydr0-l'H-

spiro[ piperidin-4,2'-quinolin]- 1-carboxamit
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Didu ché hop chét néu & dé muc bang phuong phap twong tu véi vi du 2, bang céch sir
dung hop chét trung gian 46 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché phin
cin tho biang HPLC diéu ché (Bazo, phuong phép 5) dé tao ra hop chit néu & dé muc
(52 mg, hiéu sudt 41%) dudi dang chét rin mau vang x6p sau khi 1am kho lanh. LCMS:
MS m/z 444,1 (M+H); 'H NMR (400 MHz, metanol-ds) 8 7,50 — 7,40 (m, 2H), 7,31 —
7,22 (m, 1H), 7,22 — 7,15 (m, 1H), 7,02 — 6,91 (m, 2H), 5,11 (q, ] = 6,5 Hz, 1H), 4,34
(s, 2H), 4,01 —3,93 (m, 2H), 3,13 - 3,03 (m, 2H), 2,96 (s, 3H), 2,94 (s,2H), 2,01 — 1,89
(m, 2H), 1,77 — 1,69 (m, 2H), 1,43 (d, ] = 6,5 Hz, 3H).

Vi du 93: N—((4-c10-l-metyl-IH-pyrazol-5-yl)metyl)-6’—ﬂ0-4'—oxo-3',4'-dihydro—I'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 2

Diéu ché hop chat néu & dé muc bang phuong phép twong tu véi vi du 1, bang cach st
dung (4-clo-1-metyl-1H-pyrazol-5-yl)metanamin thay vi hop chit trung gian 1. Hop
chét trung gian 2 1a mubi HCI. Tinh ché san phdm bing séc ky silicagel (MeOH/DCM)
sau d6 1a HPLC pha dao (Bazo, phuong phép 3) dé tao ra hop chit néu & dé muc (26
mg, hiéu sudt 39%) dudi dang chét rin mau tring sau khi lam kho lanh. LCMS: m/z
406,4 (M+H); 'H NMR (400 MHz, DMSO-de) 8 7,44 (s, 1H), 7,26 - 7,17 (m, 2H), 7,01
(t, 7=5,1 Hz, 1H), 6,90 (ddd, J = 8,5, 4.5, 1,1 Hz, 1H), 6,79 (s, 1H), 4,25 (d, ] = 5,1 Hz,
2H), 3,80 (s, 3H), 3,50 - 3,26 (m, 4H), 2,60 (s, 2H), 1,65 - 1,45 (m, 4H).
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Vi du 94: (R)-6'-ﬂ0-N-(4-ﬂ0-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'-mety1—4'—oxo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 38, Bude 2
Didu ché hop chét néu & d& muc bang phuong phéap tuong ty véi vi du 32, bude 2, bang
cach st dung (R)-1-aminopropan-2-ol thay vi (4-(aminometyl)phenyl)metanol. Tinh
ché phan cin tho bing HPLC pha dao diéu ché (Bazo, phuong phép 4) dé tao ra hop
chét néu & dé muc (43 mg, hiéu suét 71%) dudi dang chét rén mau vang xdp sau khi lam
khd lanh. LCMS: m/z 501,4 (M+H); 'H NMR (400 MHz, metanol-ds) & 7,69 (dd, J =
7.0, 2,3 Hz, 1H), 7,51 — 7,41 (m, 2H), 7,32 — 7,22 (m, 1H), 7,22 - 7,12 (m, 1H), 6,97
(dd, T = 9.4, 4,0 Hz, 1H), 4,37 (s, 2H), 4,02 — 3,93 (m, 2H), 3,58 (s, 4H), 3,40 (s, 3H),
3,14 — 3,04 (m, 2H), 2,99 — 2,93 (m, 5H), 2,03 — 1,90 (m, 2H), 1,78 — 1,70 (m, 2H).

Vi du 95: N-(3-amino-4-flobenzyl)-6'-flo-4'-ox0-3',4"-dihydro-1'H-spiro[ piperidin-4,2'-

quinolin]-1-carboxamit
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Hop chit trung gian 2

Diéu ché hop chit néu & d& muc bang phuong phap tuong tw véi vi du 2, bang cach sir
dung 5-(aminometyl)-2-floanilin va hgp chét trung gian 2 (bazo tu do) lan luot thay vi
(4-flo-2-metoxyphenyl)metanamin, va hop chét trung gian 3. Tinh ché phan cin tho
bang HPLC diéu ché (Bazo, phuong phap 4) dé tao ra hop chét néu & dé muc (140 mg,
hiéu suit 37%) duéi dang chét rdn mau vang xdp sau khi lam khé lanh. HRMS: m/z
401,1785 (M+H); 'TH NMR (400 MHz, metanol-ds) 8 7,30 (dd, J =9,0, 3,0 Hz, 1H), 7,18
~7,08 (m, 1H), 6,92 — 6,82 (m, 2H), 6,77 (dd, J = 8,6, 2,1 Hz, 1H), 6,61 - 6,53 (m, 1H),
4,23 (s, 2H), 3,50 (dq, J = 14,4, 5,1, 4,1 Hz, 4H), 2,67 (s, 2H), 1,82 — 1,65 (m, 4H).
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Vi du 96: 6'-flo-4'-0x0-N-((2-(triflometyl)furan-3-yl)metyl)-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chit néu & d& muc bang phuong phép twong tu v6i vi du 1, bang céach six
dung hop chét trung gian 47 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a bazo
tr do. Tinh ché phdn can thé bing HPLC pha dao diéu ché (Bazo, phuong phép 2) aé
tao ra hop chit néu & dé muc (20,8 mg, hiéu suit 10%) dudi dang chét rin mau vang
x6p sau khi 1am kho lanh. HRMS: m/z 426,1465 (M+H); '"H NMR (400 MHz, metanol-
ds) 87,63 (d, T = 1,9 Hz, 1H), 7,32 (dd, T = 9,1, 3,1 Hz, 1H), 7,19 — 7,09 (m, 1H), 6,87
(dd, T = 9,0, 4,3 Hz, 1H), 6,58 (s, 1H), 4,35 (d, J = 1,7 Hz, 2H), 3,60 — 3,44 (m, 4H),
2,68 (s, 2H), 1,83 — 1,66 (m, 4H).

Vi du 97: 6'-flo-N-(4-flo-3-((2-hydroxy-2-metylpropyl)carbamoyl)benzyl)-1'-metyl-4'-

0x0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Viduy 38, Buac 2

Didu ché hop chét néu & dé muc bang phwong phép twong tu voi vi du 32, bude 2, bing
cach st dung 1-amino-2-metylpropan-2-ol thay vi (4-(aminometyl)phenyl)metanol.
Tinh ché san pham bing HPLC pha déo (Bazo, phuong phép 4) dé tao ra hop chat néu
& d& muc (15 mg, hiéu suét 35%) duéi dang chat rdn mau vang x6p sau khi lam kho
lanh. LCMS: m/z 515,3 (M+H); 'H NMR (400 MHz, DMSO-ds) 6 7,97 (d, ] = 4,5 Hz,
1H), 7,54 (dd, T = 7,1, 2,4 Hz, 1H), 7,43 — 7,27 (m, 3H), 7,27 = 7,12 (m, 2H), 7,04 —
6.87 (m, 1H), 4,55 (s, 1H), 4,22 (d, J = 5,6 Hz, 2H), 3,90 (d, ] = 13,4 Hz, 2H), 3,24 (d,
J=5,9 Hz, 2H), 2,88 (d, ] = 23,5 Hz, 7H), 1,77 (td, ] = 12,7, 4,5 Hz, 2H), 1,57 (d,J=
12,9 Hz, 2H), 1,11 (s, 6H).
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Vi du 98: N-(4-amino-Z-ﬂobenzyl)-6'—ﬂo-4’—0x0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit
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Hop chdt trung gian 2

Didu ché hop chét néu & d& muc bang phuong phép twong tu v6i vi du 1, bang céch sir
dung 4-(aminometyl)-3-floanilin thay vi hop chét trung gian 1. Hop chét trung gian 2 1a
mudi HCL. Tinh ché san phim bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha
dao (Axit formic, phuong phép 3) dé tao ra hop chét néu & dé muc (17 mg, hiéu suit
23%) dudi dang chét rin mau vang sau khi 1am kho lanh. LCMS: m/z 401,4 (M+H); H
NMR (400 MHz, DMSO-d) § 7,31 - 7,14 (m, 2H), 7,02 - 6,85 (m, 2H), 6,85 - 6,72 (m,
2H), 6,32 (dd, J = 8,2, 2,2 Hz, 1H), 6,26 (dd, J = 12,7, 2,2 Hz, 1H), 5,22 (s, 2H), 4,09
(d, T = 5,4 Hz, 2H), 3,52 - 3,24 (m, 4H), 2,60 (s, 2H), 1,67 - 1,46 (m, 4H).

Vi du 99: 6'-ﬂo-N—(4-ﬂo-3—((2-metoxyetyl)amino)benzyl)-4'—0xo-3',4'—dihydro-I'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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B6 sung Vi du 95 (25 mg, 0,062 mmol), DMF (5 ml), 1-bromo-2-metoxyetan (0,029l ml,
0,31 mmol), KI (51,8 mg, 0,312 mmol) va DIPEA (0,055 ml, 0,31 mmol) vao lo vi séng.
Gia nhiét hdn hop nay trong vi séng trong thoi gian 10 gi¢ ¢ nhiét do 110 °C. Sau do
pha lodng hdn hop bing EtOAc, rira bing natri bicacbonat bdo hoa trong nudc, lam kho
trén NaaSOu4, loc, va ¢o dudi ap suét giam. Tinh ché phén can b%\ng HPLC (Bazo, phuong
phap 4) dé tao ra hop chét dich néu & dé muc (8,9 mg, hiéu suit 30,8%). LCMS: m/z
4592 (M+H); 'TH NMR (400 MHz, metanol-d4) & 7,29 (dd, J = 9,0, 3,0 Hz, 1H), 7,16 —
7,07 (m, 1H), 6,91 — 6,82 (m, 2H), 6,71 (dd, J = 8.5, 1,9 Hz, 1H), 6,56 — 6,49 (m, 1H),
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425 (s, 2H), 3,59 (t, T = 5,6 Hz, 2H), 3,55 — 3,46 (m, 4H), 3,38 (s, 3H), 2,65 (s, 2H),
1,72 (dtt,J = 13,5, 8,6, 3,8 Hz, 4H), 1,33 (dd, J = 6,7, 4,8 Hz, 1H), 1,11 (d, J = 6,6 Hz,
2H)

Vi du 100: N—(3-((2-xyclopropy1-2—oxoetyl)carbamoyl)-4-ﬂobenzyl)-6'—ﬂ0-4'-oxo-3',4’-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidu 32, b 1

Didu ché hop chét néu & d& muc trong phuong phép twong tw v6i vi du 32, bude 2. Tinh
ché san phdm bang HPLC pha dao (Bazo, phuong phap 10) @8 tao ra hop chit néu ¢ dé
muc (7,3 mg, hiéu sudt 28%) du6i dang chét rén sau khi lam kh6 lanh. LCMS: m/z 511,2
(M-+H).

Vi du 101: 6'-flo-N-(4-flo-3-((2,2,2-trifloetyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Bude 32, Bude !

Didu ché hop chit néu & d& muc bang phuong phép tuong tu véi vi du 32, bude 2, bing
cach st dung 2,2 2-trifloethanamin thay vi (4-(aminometyl)phenyl)metanol. Tinh ché
san pham bang HPLC pha dao (Bazo, phuong phap 4) 8 tao ra hop chit néu & dé muc
(31 mg, hiéu suit 36%) dudi dang chit rin mau vang. LCMS: m/z 571,4 (M+H); 'H
NMR (400 MHz, DMSO-ds) 6 8,94 (td, J = 6,3, 2,0 Hz, 1H), 7,50 (dd, J = 6,9, 2,4 Hz,
1H), 7,42 (ddd, T = 7,7, 5,0, 2,3 Hz, 1H), 7,31 - 7,11 (m, 4H), 6,98 - 6,86 (m, 1H), 6,79
(s, 1H), 4,23 (d, T = 5,8 Hz, 2H), 4,08 (dddd, T = 16,0, 9,7, 6,1, 3,2 Hz, 2H), 3,49 - 3,32
(m, 4H), 2,61 (s, 2H), 1,58 (qdd, J = 13,2, 9,3, 4,4 Hz, 4H).

157



48952 158/270

Vi du 102: 6'-flo-N-(4-flo-3-(3-metoxyazetidin-1 -yl)benzyl)-4'-oxo-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & dé muc béng phuong phap twong tw véi vi du 2, béng cach su
dung hop chét trung gian 48 (44 mg, 0,209 mmol) va 2 (bazo tu do) 14n luot thay vi (4-
flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phéan cin tho bang
HPLC didu ché (Bazo, phuong phap 5) sau d6 1a SFC (cot: Princeton DIOL 20x150mm
5 pm; pha dong: MeOH) dé tao ra hop chit néu & dé muc (20 mg, hiéu suit 20%) dudi
dang chét rin mau vang xép sau khi 1am khd lanh. LCMS: m/z 470,1 (M+H); 'H NMR
(400 MHz, metanol-ds) & 7,29 (dd, J = 8,9, 3,0 Hz, 1H), 7,12 (ddd, J =9,2, 8,2, 3,1 Hz,
1H), 6,93 — 6,81 (m, 2H), 6,69 — 6,61 (m, 1H), 6,50 (dd, J] = 8,8, 2,3 Hz, 1H), 4,35 —
4,26 (m, 1H), 4,24 (s, 2H), 4,20 — 4,11 (m, 2H), 3,73 — 3,65 (m, 2H), 3,58 — 3,41 (m,
4H), 3,32 (s, 3H), 2,65 (s, 2H), 1,81 — 1,63 (m, 4H).

Vi du 103: N—(3—(2-amino—2-oxoetyl)-4-ﬂobenzyl)-6'-ﬂo-4'—oxo-3’,4'-dihydro-

1'Hspiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 22 FHop chit trung gian 2

Didu ché hop chét néu & d& muc bang phuong phép twong tu véi vi du 2, bang cach st
dung cac hop chit trung gian 22 va 2 (mudi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phim bang sic ky
silicagel (DCM/MeOH = tir 100/0 dén 85/15) dé tao ra hop chét néu & dé muc (27 mg,
hiu suit 12%) duéi dang chét rin mau vang. LCMS: m/z 442,9 (M+H); 'H NMR (400
MHz, DMSO-ds) & : 7,49 (1H, s), 7,24 - 7,04 (6H, m), 6,96 (1H, s), 6,92 - 6,88 (1H, m),
6,79 (11, s), 4,18 - 4,12 (2H, d), 3,44 - 3,38 (SH, m), 2,66 (2H, s), 1,61 - 1,53 (4H, m).
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Vi du 104: N-(4-amino-2-(triﬂometyl)benzyl)-6'-ﬂo-4'—oxo-3',4'-dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 34 Hop chit trung gian 2

Diéu ché hop chét néu & dé muc bing phuong phéap twong tu véi vi du 1, bang cach st
dung hop chit trung gian 34 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
HCL. Tinh ché san phdm bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Axit formic, phuong phép 4) 8 tao ra hop chit néu & dé muc (17 mg, hiéu suit 23 %)
dudi dang chét rin mau vang sau khi lam kho lanh. LCMS: m/z = 451,4 (M+H). 'H
NMR (400 MHz, DMSO-ds) 8 7,27 - 7,17 (m, 2H), 7,11 (d, J = 8,5 Hz, 1H), 6,96 - 6,87
(m, 2I), 6,87 - 6,83 (m, 11), 6,80 (s, 1H), 6,75 (dd, ] = 8,5, 2,3 Hz, 1H), 5,38 (s, 2H),
4,24 (d, J = 5,3 Hz, 2H), 3,50 - 3,37 (m, 4H), 2,62 (s, 2H), 1,68 - 1,50 (m, 4H).

Vi du 105: 6'-flo-N-(4-flo-3-(oxetan-3-ylcarbamoyl)benzyl)-4'-oxo-3',4'"-dihydro-1'"H-
spiro|piperidin-4,2'-quinolin]-1-carboxamit
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“ Widy 32, Budc !

Didu ché hop chit néu & dé muc bang phuwong phép tuong tu véi vi du 32, bude 2, bang
céch stt dung oxetan-3-amin thay vi (4-(aminometyl)phenyl)metanol). Tinh ché phan
cin tho bing séc ky silicagel (EtOAc/hexan = tir 0/100 dén 50/50) sau d6 1a HPLC pha
dao diéu ché (Bazo, phuong phap 3) dé tao ra hop chit néu & d& muc (90 mg, hiéu suét
97%) dudi dang chit rdn mau vang xOp sau khi 1am kho lanh. LCMS: m/z 485,0 (M+H);
'H NMR (400 MHz, metanol-ds) & 7,64 — 7,57 (m, 1H), 7,49 — 7,40 (m, 1H), 7,29 (dd,
7=8,9, 3,1 Hz, 1H), 7,20 — 7,07 (m, 2H), 6,85 (dd, J = 9,1, 4,3 Hz, 1H), 5,12 (ddt, J =
8.2, 7.4, 6,1 Hz, 1H), 4,97 — 4,90 (m, 2H), 4,68 (t, J = 6,5 Hz, 2H), 4,34 (s, 2H), 3,58 —
3,45 (m, 4H), 2,66 (s, 2H), 1,81 — 1,69 (m, 4H).
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Vi du 106: N-((3-etyl—S-metylisoxazol-4-yl)metyl)-6'-ﬂo-4’-oxo-3’,4’-dihydro-I'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hyop chat trung gian 2

Diéu ché hop chét néu & d& muc trong phuong phép twong tu véi vi du 1, biang cach st
dung (3-etyl-5-metylisoxazol-4-yl)metanamin thay vi hop chét trung gian 1. Hop chét
trung gian 2 1a mudi HCL. Tinh ché san phdm bang HPLC pha do (Bazo, phuong phép
10) dé tao ra hop chét néu & dé muc. LCMS: m/z 401,4 (M+H).

Vi du 107: 6'-ﬂo-N-(isoxazol-4-ylmetyl)-4'—0x0-3',4’-dihydro-1'H-spiro[piperidin-4,2’-

quinolin]-1-carboxamit
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Hyp chat trung gian 2

Pidu ché hop chét néu & d& muc bing phuong phép tuong tu véi vi du 1, bang cach st
dung 4-aminometylisoxazol.lnuéi HCI thay vi hop chét trung gian 1. Hop chét trung
gian 2 1 mudi HCL Tinh ché san phdm bang HPLC pha dao (Axit formic, phuong phap
3) dé tao ra hop chét néu & dé muyc (22 mg, hiéu suit 28%) dudi dang chét rdn mau vang.
LCMS: m/z 359,4 (M+H); 'H NMR (400 MHz, metanol-d4) & 8,54 (s, 1H), 8,36 (s, 1H),
7,30 (dd, J = 12, 4 Hz, 1H), 7,15 - 7,08 (m, 1H), 6,84 (dd, J = 12, 4 Hz, 1H), 4,20 (s,
2H), 3,57 - 3,39 (m, 4H), 2,65 (s, 2H), 1,79 - 1,60 (m, 4H).

Vi du 108: N—(4-(diﬂometoxy)-3-ﬂobenzyl)—6',8'-diﬂo—4'-oxo—3‘,4'-dihydro-I'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit
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Hop chat trung gian 25
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Diéu ché hop chat néu & d& muc bang cach sit dung phuong phap twong tu voi vi du 2,
bang cach st dung (4-(diflometoxy)-3-flophenyl)metanamin va hop chét trung gian 26
1in luot thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché
phan cin thd bang HPLC didu ché (Axit formic, phuwong phap 10) 8 tao ra hop chit néu
& dé muc. LCMS: m/z 470,1 (M+H); IH NMR (400 MHz, metanol-ds) 6 7,23 — 7,20 (m,
5H), 6,61 (s, 1H), 4,34 (s, 2H), 3,74 — 3,68 (m, 2H), 3,40 — 3,33 (m, 2H), 2,81 (s, 2H),
1,83 — 1,80 (m, 4H).

Vi du  109: N-(3-carbamoyl-2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit

() F"
3 ‘J‘:-» T
R H ~ "MH ﬁ }J: (I:ll
’ ! . T . i rTe e A . A, o,
HaN Y 7 - Sl i R Trphasgen S i it i VP
O ,[ I - et 4 DO S I | B
b o S Bare Hunig o Ny e
£ i 2 . |
H C i e “\rr’/
a

Hop chit trung gian 42 Hop chit trung glan 2

-

Pibu ché hop chét néu & d& muc bang phuong phép twong tu véi vi du 2, bang cach sir
dung cac hop chit trung gian 42 va 2 (mudi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm bing sic ky
silicagel (DCM/MeOH = tir 100/0 dén 90/10) sau d6 la HPLC pha dao diéu ché (Cot:
Zorbax xdb C18 5 p 21,2 mmx150 mm; pha dong: Nudc/MeCN) dé tao ra hop chét néu
& d& muc (29 mg, hiéu sudt 20%) du6i dang chit rin mau vang. LCMS: m/z 446,95
(M+H); '"H NMR (400 MHz, clorofom-d) § 7,48 - 7,43 (2H, m), 7,08 -7,07 (1H, d), 6,91
(1H, m), 6,67 - 6,63 (111, m), 5,94 (1H, br, s), 5,11 (1H, br, s), 4,42 - 4,37 (3H, m), 3,49
-3,48 (1H, d), 3,41 - 3,38 (4H, m), 2,67 (2H, s) 1,79 - 1,59 (4H, m).

Vi du 110: N-((2,5-dimetylfuran-3-yl)metyl)-6'-flo-4'-oxo0-3",4"-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 2

Didu ché hop chat néu & d& muc bang phuong phap tuong tw véi vi du 1, bang cach str

dung (2,5-dimetylfuran-3-yl)metanamin thay vi hop chét trung gian 1. Tinh ché san

161



48952 162/270

phim bing HPLC pha dao (Bazo, phuong phéap 5), sau do 1a SFC (cot: Princeton DIOL
20x150 mm 5 pM; pha dong: MeOH) dé tao ra hop chit néu & dé muc (15,6 mg, hiéu
sut 10%) dudi dang chét rin mau vang. LCMS: m/z 384,2 (M+H); "H NMR (400 MHz,
metanol-ds) 8 7,29 (dd, J = 8,9, 3,1 Hz, 1H), 7,11 (ddd, J =9.1, 8,2, 3,1 Hz, 1H), 6,84
(dd, J =9,1, 4,3 Hz, 1H), 5,86 (d, J = 1,2 Hz, 1H), 4,03 (d, J = 4,6 Hz, 2H), 3,50 - 3,43
(m, 4H), 2,64 (s, 2H), 2,17 (d, J = 10,8 Hz, 6H), 1,70 (qdd, J = 13,3, 9,1, 4,8 Hz, 4H).

Vi du 111: N-(4-a1nino-2-clobenzy1)-6'-ﬂo-4'—oxo-3',4'-dihydr0-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 35 Fop chit trung gian 2

Didu ché hop chét néu & d& muc bing phuong phap tuong tu voi vi du 1, bang cach str
dung hop chét trung gian 35 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
HCL. Tinh ché san phidm bang sdc ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phéap 4) dé tao ra hop chét néu & dé muc (28 mg, hiéu suit 41%) dudi
dang chit rén mau vang sau khi lam kho lanh. LCMS: m/z 439,3 (M+Na); 'H NMR (400
MHz, DMSO-de) 7,26 - 7,17 (m, 2H), 7,00 - 6,88 (m, 2H), 6,84 (t,J = 5,5 Hz, 1H),
6,79 (s, 1H), 6,58 (d, T = 2,2 Hz, 1H), 6,47 (dd, J = 8,3, 2,2 Hz, 1H), 5,21 (s, 2H), 4,14
(d, J=5,5Hz, 2H), 3,51 - 3,34 (m, 4H), 2,61 (s, 2H), 1,69 - 1,48 (m, 4H).

Vi du 112:  N-(4-amino-3-(triflometyl)benzyl)-6'-flo-4'-ox0-3'",4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 36 Fop chit trung glan 2

Didu ché hop chét néu & dé muc bang phuong phép twong tu véi vi du 1, bang cach st
dung hop chét trung gian 36 thay vi hgp chét trung gian 1. Hop chét trung gian 2 1a mudi
HCL. Tinh ché san phdm bang séc ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao

(Bazo, phuong phéap 4) d2 tao ra hop chét néu & dé muc (8 mg, hiéu sudt 13%) duéi
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dang chit rin mau vang sau khi lam kho lanh. LCMS: m/z 489,3 (M+39); "H NMR (400
MHz, DMSO-d¢) 8 7,27 - 7,16 (m, 2H), 7,04 - 6,86 (m, 4H), 6,79 (s, 1H), 6,74 (d,J =
8.2 Hz, 1H), 5,19 (s, 2H), 4,07 (d, J = 5,6 Hz, 2H), 3,50 - 3,32 (m, 4H), 2,59 (s, 2H),
1,67 - 1,46 (m, 4H).

Vi du 113: 6'-ﬂo—N-(4-ﬂ0-3—((2-(2-oxopyrolidin-1-yl)etyl)amino)benzyl)—1'-rnety1—4'-
ox0-3',4'-dihydro-1"H-spiro[ piperidin-4,2'-quinolin]-1-carb oxamit
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Vi duy 140

Diéu ché hop chit néu & dé muc bang phuong phép tuong tu v6i vi du 44, bang céach st
dung morpholin thay vi N-Me piperazin. Tinh ché san phdm bang by HPLC pha déo
(Bazo, phuong phép 5) dé tao ra hop chét néu ¢ d& muc duéi dang chét rin mau vang
(9 mg). LCMS: m/z 584,4 (M+H); 'H NMR (400 MHz, metanol-ds) & 7,42 (dd, J = 8,6,
3.2 Hz, 1H), 7,27 — 7,21 (m, 1H), 6,93 (dd, J = 9,4, 4,0 Hz, 1H), 6,85 (dd, T = 11,7, 8,2
Hz, 1H), 6,76 (dd, ] = 8,4, 1,8 Hz, 1H), 6,54 - 6,46 (m, 1H), 4,24 (s, 2H), 3,99-3,90 (m,
2H), 3,71 - 3,59 (m, 8H), 3,27 (s, 2H), 3,10 — 3,01 (m, 2H), 2,93 (s, 3H), 2,92 (s, 2H),
1,92 (td, T = 12,9, 4,7 Hz, 2H), 1,74 - 1,66 (m, 2H), 1,35 (s, 6H).

Vi du 114: 6'—ﬂo-N—(4—ﬂo-2-metoxybenzyl)-4'-oxo-3',4'-dihydro-I'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hap char trung gian 2

Didu ché hop chét néu & dé muc bing phuong phép tuong tu véi vi du 2, bang cach sir
dung (4-flo-2-metoxyphenyl)metanamin va hop chét trung gian 2 (mubi HCI) lan lugt
thay vi (4-flo-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phén cin

tho bing HPLC diéu ché (Bazo, phuong phap 5) sau d6 1a SFC (cot: Princeton DIOL

163



48952 164/270

20x150mm 5 pm; pha dong: MeOH) dé tao ra hop cht néu & dé muc (15 mg, hiéu suét
15%) dudi dang chét rin mau vang sau khi 1am kho lanh. LCMS: MS m/z416,2 (M+H);
'H NMR (400 MHz, metanol-ds) § 7,30 (dd, J = 9,0, 3,0 Hz, 1H), 7,21 - 7,08 (m, 2H),
6,86 (dd, J=9,1, 4,3 Hz, 1H), 6,73 (dd, T = 11,1, 2,4 Hz, 1H), 6,61 (td, J = 8,4, 2,4 Hz,
1H), 4,30 (s, 2H), 3,84 (s, 3H), 3,56 — 3,46 (m, 4H), 2,66 (s, 2H), 1,72 (tdt, J=13,2,7,7,
4,6 Hz, 4H).

Vi du 115: 6',8'-diflo-N-((2-metoxypyridin-4-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 26

Diéu ché hop chat néu & dé& muc bang cach st dung phuong phap tuong tu voi vi du 2,
bang cach sir dung (2-metoxypyridin-4-yl)metanamin va hop chét trung gian 26 1an luot
thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phin cin
thod bang HPLC diéu ché (Axit formic, phuong phép 10) dé tao ra hop chit néu & dé
muc. LCMS: m/z 417,1 (M+H).

Vi du 116: N-(4-amino-2-metylbenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1"H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 37 Hop chat trung gian 2

Diéu ché hop chét néu & dé muc bing phuong phap tuong tu vi vi du 1, bang cach sir
dung hop cht trung gian 37 thay vi hop chét trung gian 1. Hop chét trung gian 2 13 mudi
HCI. Tinh ché san phidm bang sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phap 4) dé tao ra hop chit néu & dé muc (28 mg, hi¢u suat 38%) dudi
dang chét rin mau vang sau khi 1am kho lanh. LCMS: m/z 397,4 (M+H); "HNMR (400
MHz, DMSO-ds) § 7,29 - 7,14 (m, 2H), 6,95 - 6,87 (m, 1H), 6,85 (d, J = 7,9 Hz, 1H),
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6,78 (s, 1H), 6,64 (1, T = 5,3 Hz, 1H), 6,39 - 6,28 (m, 2H), 4,81 (s, 2H),4,05(d,J =353
Hz, 2H), 3,50 - 3,25 (m, 4H), 2,60 (s, 2H), 2,13 (s, 3H), 1,68 - 1,44 (m, 4H).

Vi du 117: (S)-6'-ﬂo—N—(4-ﬂo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1'—metyl—4'—
0x0-3',4'-dihydro-1'"H-spiro| piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 38, buge 2

Pidu ché hop chét néu & dé muc bang phuong phéap tuong tw véi vi du 32, budce 2, bang
cach st dung san phdm tir Vi du 58, budc 2, va (S)-1-aminopropan-2-ol. Tinh ché san
pham bang HPLC pha dao (Bazo, phuong phap 3) & tao ra hop chat néu & dé muc (20
mg, hi¢u suét 34%) dudi dang chét rdn mau vang xép sau khi 1am kho lanh. LCMS: m/z
501,4 (M+H); 'H NMR (400 MHz, DMSO-de) & 8,10 (td, ] = 5,6, 3,3 Hz, 1H), 7,53 (dd,
1=172, 2,4 Hz, 1H), 7,46 - 7,29 (m, 3H), 7,28 - 7,12 (m, 2H), 7,04 - 6,88 (m, 1H), 4,74
(d, J = 4,8 Hz, 1H), 4,22 (d, ] = 5,6 Hz, 2H), 3,90 (dt, ] = 13,5, 3,8 Hz, 2H), 3,76 (qd, J
= 6,2, 4,9 Hz, 1H), 3,20 (t, ] = 5,9 1z, 21), 2,88 (d, ] = 23,3 Hz, 7H), 1,77 (td, J = 12,8,
4,5 Hz, 2H), 1,57 (d, J = 12,7 Hz, 2H), 1,07 (d, ] = 6,3 Hz, 3H).

Vi du 118: 6'-flo-N-(isoxazol-3-ylmetyl)-4'-ox0-3',4'-dihydro-1'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit
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Hop chit trung gian 2

Didu ché hop chat néu & d& muc bang phuong phap twong tu véi vi du 1, bang céach sir
dung 3—aminometylisoxazol.muéi HCI thay vi hop chét trung gian 1. Hop chét trung
gian 2 12 muéi HCL. Tinh ché san pham bang sic ky silicagel (EtOAc) sau d6 1a HPLC
pha dao (TFA, phuong phap 3). Sau khi ¢d, hip thu san pham trong MeOH va cho di
qua hop chira dé loai bo TFA dé tao ra hop chét néu 6 d& muc (45 mg, hiéu suit 56%)
duéi dang chit rin mau vang. LCMS: m/z 359,4 (M+H); 'H NMR (400 MHz, metanol-
d4) § 8,56 (d, T = 1,6 Hz, 1H), 7,29 (dd, J = 12, 4 Hz, 1H), 7,17 - 7,07 (m, 1H), 6,85 (dd,
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J=12, 4 Hz, 1H), 6,42 (d, T = 1,6 Hz, 1H), 4,42 (s, 2H), 3,58 - 3,43 (m, 4H), 2,65 (s,
2H), 1,80 - 1,65 (m, 4H).
Vi du 119: N—(4-amino-3-metylbenzyl)-6'—ﬂo—4'-oxo-3',4'-dihydr0-l'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 32 Hap chit trung gian 2

Didu ché hop chit néu & d& muyc bing phuong phép twong tu véi vi du 1, bang cach st
dung hop chét trung gian 38 thay vi hop chét trung gian 1. Hop chét trung gian 2 1a mudi
HCI. Tinh ché san phdm bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phéap 3) dé tao ra hop chat néu & dé muc (5 mg, hiéu suit 7%) dudi dang
chit rén mau vang sau khi 1am kho lanh. LCMS: m/z 419,3 (M+Na); 'H NMR (400
MHz, DMSO-dg) & 7,27 - 7,16 (m, 2H), 6,95 - 6,86 (m, 1H), 6,86 - 6,72 (m, 4H), 6,51
(d, ] =179 Hz, 1H), 4,65 (s, 2H), 4,03 (d, ] = 5,6 Hz, 2H), 3,48 - 3,33 (m, 4H), 2,59 (s,
2H), 2,02 (s, 3H), 1,66 - 1,46 (m, 411).

Vi du 120: N—((1H-indol-6-y1)metyl)—6'-ﬂo-4’-oxo-3',4'-dihydr0-1'H—spiro[piperidin—

4,2'-quinolin]-1-carboxamit
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Hop chat trung gian 2

Diéu ché hop chat néu & dé muc bang phuong phép tuong ty véi vi du 1, bang céch sir
dung 6-(aminometyl)indol thay vi hgp chét trung gian 1. Hop chét trung gian 2 1a mudi
HCI. Tinh ché san phdm bing sic ky silicagel (MeOH/DCM) sau d6 1a HPLC pha dao
(Bazo, phuong phép 4) dé tao ra hop chét néu & dé muc (32 mg, hiéu suét 33%) dudi
dang chat rin mau vang sau khi lam kho lanh. LCMS: m/z 407,4 (M+H); '"H NMR (400
MHz, DMSO-ds) & 11,00 (s, 1H), 7,43 (d, J = 8,1 Hz, 1H), 7,31 - 7,17 (m, 4H), 7.08 (t,
1 =157 Hz, 1H), 6,96 - 6,87 (m, 2H), 6,81 (s, 1), 6,39 - 6,31 (m, 1H), 4,31 (d,J=5,7
Hz, 2H), 3,56 - 3,26 (m, 4H), 2,61 (s, 2H), 1,67 - 1,46 (m, 4H).
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Vi du 121: 6'-flo-N-(4-flo-3-(((2-metyloxazol-5-yl)metyl)carbamoyl)benzyl)-4'-oxo-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 32, bude §

Didu ché hop chét néu & dé muc trong phuong phép twong tw voi vi du 32, budc 2. Tinh
ché san phdm bang HPLC pha dao (Bazo, phuong phép 10) dé tao ra hop chit néu & dé
muc (7,5 mg, hiéu suét 28%) dudi dang chét rén sau khi 1am kho lanh. LCMS: m/z 524,2
(M+H).

Vi du 122: (E)-6'-flo-N-(4-flo-3-((4-hydroxybut-2-en-1-yl)carbamoyl)benzyl)-4'-oxo-
3' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidu 32, bude !
Pidu ché hop chét néu & d& muc trong phuong phép twong tu véi vi du 32, bude 2. Tinh
ché san phdm bang HPLC pha dao (Bazo, phuong phéap 10) dé tao ra hop chit néu & dé
muc (12,1 mg, hiéu suét 48%) duéi dang chét rin sau khi lam kho lanh. LCMS: m/z
499,2 (M+H).
Vi du 123: 6',8'-diflo-N-((5-metylthiophen-2-yl)metyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chat tung gian 25

Diéu ché hop chét néu & dé& muc bang cach st dung phwong phap tuong tu véi vi du 2,

bang céch st dung (5-metylthiophen-2-yl)metanamin va hop chét trung gian 26 lan lugt
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thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin
thd bing HPLC didu ché (Axit formic, phuong phép 10) dé tao ra hop chét néu & dé
muc. LCMS: m/z 406,1 (M+H); IH NMR (400 MHz, metanol-d4) 8 7,24 - 7,15 (m, 2H),
7,15 (dd, J = 4 Hz, 1H), 6,57 (dd, J = 4 Hz, 1,2 Hz, 1H), 4,41 (s, 2H), 3,70 — 3,64 (m,
2H), 3,37 — 3,33 (m, 2H), 2,80 (s, 2H), 2,42 (s, 3H), 1,84 - 1,74 (m, 4H).

Vi du 124: 6’-ﬂo-N-(isoxazol-5-ylmetyl)-4'-oxo-3',4'-dihydro-l'H—spiro[piperidin-4,2’-

quinolin]-1-carboxamit
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Hop char tung gian 2

Didu ché hop chit néu & dé muc bang phuong phap tuong tu véi vi du 1, bang céach sir
dung isoxazol-5-ylmetanamin thay vi hop chét trung gian 1. Hop chét trung gian 2 1a
mudi HC. Tinh ché san phim bing HPLC (Axit formic, phuong phép 3) dé tao ra hop
chét néu & dé muc dudi dang chit rin mau vang (65 mg, hiéu suét 66%). LCMS: m/z
359,5 (M+H); 'H NMR (400 MHz, metanol-ds) 8 8,28 (br s, 1H), 7,29 (dd, J = 8, 4 Hz,
1H), 7,19 - 7,06 (m, 1H), 6,85 (dd, T =8, 4 Hz, 1H), 6,24 (br s, 1H), 4,47 (s, 2H), 3,60 -
3,40 (m, 4H), 2,66 (s, 2H), 1,84 - 1,63 (m, 4H).

Vi du 125: 6'.8'"-diflo-N-((6-flopyridin-3-yl)metyl)-4'-oxo0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chat trung gian 23

Diéu ché hop chat néu & dé muc bang cach st dung phwong phéap twong tu v6i vi du 2,
bang cach sir dung (6-flopyridin-3-yl)metanamin va hop chét trung gian 26 1an lugt thay
vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin tho
bang HPLC diéu ché (Axit formic, phuong phap 10) dé tao ra hop chét néu & dé muc.
LCMS: m/z 405,2 (M+H).
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Vi du 126: N-(5-amino-2,4-diflobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 49 Hop chit trung gian 2

Diéu ché hop chét néu & d& muc bang phuong phép tuong tu v6i vi du 2, bing cach st
dung cac hop chét trung gian 49 va 2 (bazo tu do) 1an luot thay vi (5-(aminometyl)-2,4-
difloanilin va hop chét trung gian 3. Tinh ché phén cin tho bing HPLC diéu ché (Axit
formic, phuong phép 4) sau dé 1a SFC (cot: Princeton DEAP 20x150 mm 5 pm; pha
dong: MeOH) dé tao ra hop chit néu & dé muc (33 mg, hiéu suét 1 %) dudi dang chét
rin mau vang sau khi 1am kho lanh. HRMS: m/z 419,1689 (M+H); "H NMR (400 MHz,
metanol-ds) § 7,31 (dd, J = 9,0, 3,1 Hz, 1H), 7,19 — 7,08 (m, 1H), 6,91 — 6,77 (m, 3H),
4,30 (s, 2H), 3,60 — 3,42 (m, 4H), 2,67 (s, 2H), 1,73 (tdt, ] = 13,2, 7.6, 4,4 Hz, 4H).

Vi du 127: 6'-flo-N-((5-metyl-2-(triflometyl)furan-3-yl)metyl)-4'-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit
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Hop chdt trung gian 2

Didu ché hop chit néu & d& muc bang phuong phap tuong ty véi vi du 1, bang cach str
dung (5-metyl-2-(trifulorometyl)furan-3-yl)metanamin thay vi hop chét trung gian 1.
Tinh ché san phdm bing HPLC (Bazo, phuong phép 5) 8 tao ra hop chét néu & dé muc
dudi dang chit rin mau vang (48 mg, hiéu suit 39%). LCMS: m/z 440,2 (M+H); 'H
NMR (400 MHz, metanol-ds) § 7,29 (dd, J = 9,0, 3,1 Hz, 1H), 7,11 (ddd, J = 9.2, 8,1,
3,1 Hz, 1H), 6,85 (dd, ] = 9,1, 4,3 Hz, 1H), 6,15 (d, ] = 1,4 Hz, 1H), 4,27 (¢, ] = 1,6 Hz,
2H), 3,54 — 3,43 (m, 4H), 2,65 (s, 2H), 2,29 (t, ] = 1,1 Hz, 3H), 1,80 — 1,64 (m, 4H).
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Vi du 128: 6'—ﬂ0-N-(4-ﬂ0-3-(prop-2-yn-1—ylcarbamoyl)benzyl)—4’-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

o 2 Mot
i = - -
IN’ - /Ll\ l’( \l" [ I} ——— J‘ HIS
-l P | ~ e
[? ‘I I SN RaTL Ho T T e e
I e \1 1] ; .t N \F
& E .)-\_.;,%.4 WT"'
Vidu 32, buoe ! &

Diéu ché hop chit néu & dé muc trong phuong phép twong tu voi vi du 32, budc 2. Tinh
ché san phdm bang HPLC pha dao (Bazo, phuong phap 10) dé tao ra hop chét néu ¢ dé
muc (3,9 mg, hiéu suét 16%) dudi dang chét ran sau khi 1am kho lanh. LCMS: m/z 467,2
(M+T).

Vi du 129: 6',8'-diflo-N-(3-(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1'"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 26

Diéu ché hop chat néu & d& muc bang cach sir dung phuong phap tuwong tu voi vi du 2,
béng cach stt dung (3-(aminometyl)phenyl)metanol va hop chét trung gian 26 lan luot
thay vi (4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin
thd bang HPLC diéu ché (Axit formic, phuong phap 10) @8 tao ra hop chit néu & deé
muc. LCMS: m/z 416,0 (M+H).

Vi du 130: N-(3-(1H-imidazol-2-yl)benzyl)-6'-flo-4'-ox0-3',4'-dihydro-1'H-

spiro[piperidin—4,2’-quinolin]- 1-carboxamit
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Hap chit trung gian 2

Piéu ché hop chat néu ¢ dé muc bang phuong phap tuong tur voi vi du 1, bang cach su

dung (3-(1H-imidazol-2-yl)phenyl)metanamin thay vi hop chét trung gian 1. Hop chét
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trung gian 2 la ba70 tu do. Tinh ché phén cin thd bang HPLC pha dao diéu ché (Bazo,
phuong phéap 3) de tao ra hop chat néu & dé muc (44 mg, hiéu suét 3%) dudi dang chét
rin mau vang x6p sau khi 1am kho lanh. HRMS: m/z 372,1728 (M+H); 'H NMR (400
MHz, metanol-ds) 8 7,80 — 7,76 (m, 1H), 7,71 (dt, J = 7,7, 1,5 Hz, 1H), 7,40 (t, J =7,7
Hz, 1H), 7,35 — 7,26 (m, 2H), 7,17 — 7,07 (m, 3H), 6,85 (dd, 7=9,1, 4,2 Hz, 1H), 4,41
(s, 2H), 3,61 — 3,48 (m, 4H), 2,66 (s, 2H), 1,83 — 1,66 (m, 4H).

Vi du 131: 6’-ﬂ0-N—(4-ﬂo-3-(metylsulfonamido)benzyl)-4'-oxo—3',4'-dihydro-1‘H-

spiro| piperidin-4,2'-quinolin]- 1-carboxamit
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Eop chit trung gian 34 Hep chit trung gian 2

Diéu ché hop chét néu & dé muc bang phuong phap tuong tu v6i vi du 2, bang cach st
dung hop chét trung gian 39 va hop chét trung gian 2 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san pham bang HPLC pha
dao (Bazo, phuong phap 2) dé tao ra hop chét néu & d& muc (23,5 mg, hiéu suét 21%)
dudi dang chit rin mau vang. LCMS: m/z 479,3 (M+H); '"H NMR (400 MHz, metanol-
ds) 87,44 (d, =8 Hz, 1 H), 7,30 (dd, = 8 Hz, 1 H), 7,15-7,09 (m, 3 H), 6,85 (dd, I =
4Tz, 1 H), 4,32 (s,2 H), 3,51 (t,J=8Hz, 4 H), 2,99 (s, 3 H), 2,68 (s, 2 H), 1,79-1,70
(m, 4 H).

Vi du 132: 6',8'-diflo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian &

Didu ché hop chat néu & dé muc bing phuong phép tuong ty véi vi du 2, bing céach sir
dung mudi HCI cua (5-(aminometyl)-2-flophenyl)metanol va hop chét trung gian 26
(mubi HCI) 14n luot thay vi cac hop chét trung gian 1 va 2. Tinh ché san phdm bing

HPLC diéu ché (Bazo, phuong phap 4) d& tao ra hop chét néu & dé muc (85 mg, hiéu
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suAt 40%) dudi dang chat rin xép mau vang, HRMS: m/z 434,1700 (M+H); '"H NMR
(400 MHz, metanol-ds) 8 7,40 (dd, J=7,1, 2,3 Hz, 1H), 7,26 — 7,18 (m, 2H), 7,18 - 7,09
(m, 1H), 6,99 (dd, T = 10,0, 8,3 Hz, 1H), 4,65 (s, 2H), 4,33 (s, 2H), 3,73 - 3,63 (m, 2H),
3,40 — 3,32 (m, 2H), 2,79 (s, 2H), 1,86 — 1,72 (m, 4H).

Vi du 133: N—(3-(xyclopropansulfonamido)-4-ﬂobenzy1)-6'—ﬂo-4’-oxo-3',4'-dihydro-

1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Vidu §3

B6 sung K2COs (18,12 mg, 0,131 mmol) sau d6 1a xyclopropansulfonyl clorua (8,9 pl,
0,087 mmol) vao dung dich ¢6 khudy cta vi du 95 (35 mg, 0,087 mmol) trong THF (874
ul). Khudy hdn hop phan tng & nhiét do trong phong. Sau 3 gid, bd sung thém
xyclopropansulfonyl clorua (26,7 pl, 0,261 mmol) va K»COs (54,36 mg, 0,393 mmol).
Qua dém phat hién thay khong c6 sy tiéu thu ciia SM, do vay sau do loc phan img dé
loai b K2COs3, ¢6 va hoan nguyén trong DCM:pyridin (900 pl, ti 1¢ 1:1 thé tich/thé tich).
Gia nhiét phan Gng [én 50 °C va dé ¢6 khudy trong thoi gian 5 gid. Co nguyén liéu nay
thanh dAu dinh, tai tao huyén pht trong DMSO va tinh ché bang HPLC (Bazo, phuong
phap 2), sau d6 1a SFC (cot: Phenomenex Kinetex Biphenyl, 21,2x150mm 5 pm; pha
dong: MeOH) dé thu dugc hop chit néu & d& muc duéi dang chit rin mau vang. (7,7
mg, hi¢u suat 17%). LCMS: m/z 503,1 (M-H); 'H NMR (400 MHz, metanol-ds) 6 7,46
(d, ] =8,2 Hz, 1H), 7,29 (dd, J = 9,0, 3,0 Hz, 1H), 7,15 - 7,09 (m, 3H), 6,85 (dd,J=09,1,
4,3 Hz, 1H), 4,32 (s, 2H), 3,52 (1, J = 5,7 Hz, 5H), 2,68 (s, 2H), 2,57 (ddd, T = 12,9, 8,0,
4,8 Hz, 1H), 1,75 (b, T = 8,0, 7,5 Hz, 4H), 1,05 - 0,99 (m, 2H), 0,99 - 0,89 (m, 2H).
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Vi du 134: 6'—ﬂ0-N-((3-mety1-1,2,4-oxadiazol-5-yl)metyl)-4‘-oxo-3',4'-dihydro-I'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 2

Diéu ché hop chit néu & dé& muc béng phuong phéap tuong tur vo6i vi dul, ba"mg cach su
dung (3-metyl-1,2,4-oxadiazol-5-yl)metylamin hydroclorua thay vi hop chét trung gian
1. Hop chit trung gian 2 1a mudi HCL Tinh ché san pham bing sic ky silicagel
(McOH/DCM) sau d6 1a HPLC pha dao (Axit formic, phuong phép 3) d& tao ra hop chét
néu ¢ d& muc (32 mg, hiu suit 36%) duéi dang chit rén mau vang sau khi lam kho
lanh. LCMS: m/z 374,4 (M+H); 'H NMR (400 MHz, DMSO-ds) 6 7,39 (t, ] = 5,5 Hz,
1H), 7,27 - 7,17 (m, 2H), 6,91 (ddd, J = 8,4, 4,5, 1,2 Hz, 1H), 6,83 (s, 1H), 4,41 (d,J=
5.5 Hz, 2H), 3,53 - 3,21 (m, 4H), 2,61 (s, 2H), 2,30 (s, 3H), 1,72 - 1,47 (m, 4H).

Vi du 135: 6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 45 : .
P 2SR SY Hop chit trung gian 2

Didu ché hop chat néu & dé muc bang phuong phép twong tw véi vi du 2, bang céch sit
dung céc hop chit trung gian 45 va 2 (bazo tu do) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan cin tho bang HPLC
didu ché (Bazo, phuong phép 4) dé tao ra hop chét néu & dé muc (65 mg, hiéu suit 48%)
dudi dang chat rAn mau vang xdp sau khi 1am kho lanh. LCMS: m/z 412,3 (M-OH); 'H
NMR (400 MHz, metanol-ds) 8 7,46 (d, J = 7,2 Hz, 1H), 7,30 (dd, J = 9,0, 3,0 Hz, 1H),
7.21 —7,08 (m, 2H), 7,02 — 6,92 (m, 1H), 6,86 (dd, ] = 9,1, 4,3 Hz, 1H), 5,11 (q,J = 6,5
Hz, 1H), 4,34 (s, 2I1), 3,59 — 3,48 (m, 4H), 2,67 (s, 2H), 1,82 — 1,67 (m, 4H), 1,43 (d, J
= 6,5 Hz, 3H).
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Vi du 136: N-((6-aminopyridin-3-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 2

Diéu ché hop chat néu & d& muc bang phuong phép tuong tu véi vi du 1, bang cach str
dung 5-(aminometyl)pyridin-2-amin thay vi hop chét trung gian 1. Hop chét trung gian
2 13 bazo tw do. Tinh ché phin can thd bing HPLC pha dao diéu ché (Bazo, phuong
phép 2) d8 tao ra hop chat néu & dé muc (75 mg, hiéu suét 62%) duéi dang chét rin mau
vang x6p sau khi lam kho lanh. LCMS: m/z 384,2 (M+H); 'H NMR (400 MHz, metanol-
ds) 8 7,81 (d, T =2,3 Hz, 1H), 7,43 (dd, ] = 8,7, 2,4 Hz, 1H), 7,29 (dd, ] = 9,0, 3,1 Hz,
1H), 7,16 — 7,06 (m, 1H), 6,84 (dd, J =9.1, 4,3 Hz, 1H), 6,54 (d, J = 8,5 Hz, 1H), 4,17
(s, 2H), 3,56 — 3,38 (m, 4H), 2,64 (s, 2H), 1,81 — 1,62 (m, 4H).

Vi du 137: N-(2-amino—4-ﬂobenzy1)-6'-ﬂ0-4’-oxo-3',4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit
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Egp chit trung gian 2

b=

Diéu ché hop chét néu & d& muc bang phuong phép tuong tu véi vi du 2, bang cach str
dung 2-(aminometyl)-5-floanilin va hop chét trung gian 2 (mudi HCI) lan lugt thay vi
(4-flo-2-metoxyphenyl)metanamin, va hop chét trung gian 3. Tinh ché phan cin tho
bang SFC (cot: Princeton DEAP 20x150 mm 5 pum; pha dong: MeOH) dé tao ra hop
chét néu & d& muyc (29 mg, hiéu sudt 9%) dudi dang cht rdn mau vang sau khi ¢ trong
chan khong. LCMS: m/z 401,1 (M+H); '"H NMR (400 MHz, metanol-ds) 8 7,46 (d, J =
7.2 Hz, 1H), 7,30 (dd, T = 9,0, 3,0 Hz, 1H), 7,21 — 7,08 (m, 2H), 7,02 — 6,92 (m, 1H),
6,86 (dd, J = 9.1, 4,3 Hz, 1H), 5,11 (q, ] = 6,5 Hz, 1H), 4,34 (s, 2H), 3,59 — 3,48 (m,
4H), 2,67 (s, 2H), 1,82 — 1,67 (m, 4H), 1,43 (d, J = 6,5 Hz, 3H).
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Vi du 138: 6'-ﬂ0—N—(oxazol-4-y1mety1)-4'—0x0-3',4’-dihydr0-1'H-spiro[piperidin4,2'-

quinolin]-1-carboxamit
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Hop chit trung gian 2

Didu ché hop chit néu & d& muc bang phuong phép tuong tu véi vi du 2, bing cach str
dung oxazol-4-ylmetanamin va hop chét trung gian 2 (mudi HCI) lan luot thay vi (4-flo-
2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phdm bang TLC
didu ché (DCM/MeOH = 90/10) dé tao ra hgp chit néu & dé muc (85 mg, hiéu suét 48%)
dudi dang chat ran mau vang. LCMS: m/z 358,95 (M+H); '"H NMR (400 MHz, DMSO-
de) 8 : 8,24 (14, s), 7,78 (1H, m), 7,21-7,16 (2H, m), 6,95-6,92 (1H, m), 6,88 - 6,85 (1H,
m), 6,76 (1H, s), 4,08 - 4,07 (2H, d), 3,39 - 3,35 (4H, m), 2,57 (2H, s), 1,57 - 1,50 (4H,

m).

Vi du 139: : 6'-flo-N-(4-flo-3-(2-hydroxypropan-2-yl)benzyl)-1'-metyl-4'-oxo-3".4'"-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 43 Fop chit trung gian 3

Diéu ché hop chat néu & d& muc bang phuong phép twong ty véi vi du 2, bang céach sir
dung hop chit trung gian 43 thay vi (4-flo-2-metoxyphenyl)metanamin. Tinh ché san
phdm bing HPLC diéu ché (cot: Gemini NX 5 p C18 21,2 mmx150 mm; pha dong:
amoni hydroxit 0,01% trong nuéc/ACN) dé tao ra hop chat néu & dé muc (35 mg, hiéu
suét 19%) dudi dang chét rin mau vang. LCMS: m/z 458,1 (M+H-18); 'H NMR (400
Mz, MeOH-d) § : 7,54 - 7,52 (1H, m), 7,42 - 7,39 (1H, m), 7,23 - 7,26 (1H, m), 7,14 -
(1H, m), 6,96 - 6,91 (2H, m), 4,31 - 4,30 (2H, m), 3,95 - 3,92 (2H, m), 3,07 - 3,01 (2H,1),
3,04 - 2,91(5H,m), 1,92 - 1,97 (2H,m), 1,71 - 1,53 (2H,d), 1,68 - 1,53 (6H.s).
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Vi du 140: axit 3-((2-ﬂ0-5-((6’—ﬂo-1'-mety1-4'—oxo-3',4'—dihydro—1'H-spiro[piperidin-

4,2'-quinolin]-1 -carboxamido)metyl)phenyl)amino)-2,2-dimetylpropanoic
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Vidy 27

Buéc 1: Téng hop Metyl 3-((2-flo-5-((6'-flo-1'-metyl-4'-oxo0-3',4'-dihydro-1'H-
spiro[piperidin-4,2’—quinolin]-1-carboxamido)metyl)phenyl)amino)-2,2-
dimetylpropanoat

Khudy hdn hop cta hgp chit vi du 27 (153 mg, 0,369 mmol), hop chét trung gian 40
(nguyén lidu thd) va NaBH(OAc)s (120 mg, 0,566 mmol) trong DCM (5 ml) & nhiét do
trong phong trong thoi gian 24 gio, phén chia gitta DCM va dung dich NH4Cl trong
nuée. Lam kho dich chiét hitu co két hop trén MgSOs, ¢d va tinh ché bang sic ky cot

silicagel (EtOAc) dé tao ra hop chit néu ¢ dé muc. LCMS: m/z 5293 (M+H).

Buéc 2: Toéng hop axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-o0x0-3",4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carb oxamido)metyl)phenyl)amino)-2,2-
dimetylpropanoic

B4 sung KOH trong nuéc (KOH 150 mg, 2,67 mmol hoa tan trong 2 ml nude) vao dung
dich ctia san phém trong budc 1 trong metanol (2 ml). Gia nhiét hdn hop nay & nhiét do
60 °C trong thoi gian 2 gid, lam ngudi xubng nhiét do trong phong va né phén chia gitta
EtOAc va HCI IM trong nugc. Lam kho dich chiét hitu co két hop trén MgSOs4, ¢6 va
tinh ché bang HPLC pha déo (Axit formic, phuong phép 5) d8 tao ra hop chét néu & daé
muc du6i dang chét rdn mau vang (17 mg, hiéu sut 9% qua 2 budc). LCMS: m/z 515,4
(M+H); '"H NMR (400 MHz, metanol-ds) 8 7,42 (dd, J = 8,6, 3,2 Hz, 1H), 7,27 - 7,21
(m, 1H), 6,93 (dd, J = 9,4, 4,0 Hz, 1H), 6,85 (dd, J= 11,7, 8,2 Hz, 1H), 6,78 (dd,J =84,
1.6 Hz, 1H), 6,53 - 6,46 (m, 1H), 4,24 (s, 2H), 4,00 - 3,90 (m, 2H), 3,28 (s, 2H), 3,11 -
2,99 (m, 2H), 2,93 (s, 3H), 2,92 (s, 2H), 1,91 (td, J = 12,5, 4,2 Hz, 2H), 1,76-1,65 (m,
2H), 1,24 (s, 6H).
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Vi du 141: N—(benzo[c][1,2,5]oxadiazol—4-ylmetyl)-6'-ﬂo-4’-ox0—3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hop chit trung gian 50 Eop chit trung gian 2

Diéu ché hop chét néu & dé muc bang phuong phap tuong tu véi vi du 2, bing cach sir
dung céc hop chit trung gian 50 va 2 (mudi HCI) lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phan cin tho bang HPLC
diéu ché dé tao ra hop chét néu & dé muc (18 mg, hiéu sut 12%) dudi dang chét rin
mau vang sau khi 1am kho lanh. LCMS: m/z 410,0 (M+H); 'H NMR (300 MHz, CDCls)
§ 7,46 7,92-7,89(1H, d),7,62-7,51 (1H, m), 7,34-7,20 (4H, m),6,94-6,90
(1H,m),6,83(1H, s),4,61-4,59 (2H, d), 3,51-3,34 (4H, m),1,61 (4H, m)

Vi du 142: N-(3-carbamoyl-4-flobenzyl)-6'-flo-8'-metyl-4'-ox0-3",4'-dihydro-1'H-

spiro[piperidin4,2'-quinolin]-1-carboxamit
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Didu ché hop chét néu ¢ d& muc bang phwong phap twong tu voi vi du 2, bang cach str
dung cac hop chét trung gian 6 va 44 14n luot thay vi (4-flo-2-metoxyphenyl)metanamin
va hop chit trung gian 3. Tinh ché san phdm bang TLC diéu ché (DCM/MeOH = 90/10)
dé tao ra hop chét néu & dé& muc (18 mg, hiéu suit 10%) dudi dang chét rin mau vang.
LCMS: m/z 442,95 (M+H); 'H NMR (400 MHz, DMSO-ds) 6 : 7,65 (bs, 1H), 7,56 -
7,54 (m, 1H), 7,37 (m,1H), 7,22 - 7,10 (m, 3H), 5,52 (m, 1H), 4,22 - 4,21 (d, 2H), 3,65
- 3,63 (m, 1H), 3,12 (m, 1H), 2,72 (s, 1H), 2,17 (s, 2H), 1,71 - 1,66 (m, 3H).
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Vi du 143: 6'-ﬂo-N-(4-ﬂo-3—(propylcarbamoyl)benzyl)-4'-oxo-3',4'—dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 32, Bude !

Piéu ché hop chét néu & d& muc bang phuong phép tuong tu véi vi du 32, budce 2, béng
cach st dung propyl amin thay vi (4-(aminometyl)phenyl)metanol. Tinh ché san phdm
bang HPLC pha dao (Bazo, phuong phap 4) dé tao ra hop chét néu & d& muc (33 mg,
hicu suét 41%) duoi dang chat rin mau vang. LCMS: m/z 471,3 (M+H); 'H NMR (400
MHz, DMSO-ds) 5 8,25 (q, J = 5,2 Hz, 1H), 7,47 (dd, ] = 6,9, 2,3 Hz, 1H), 7,36 (ddd, J
=17.6,4.9,2,4 Hz, 1H), 7,31 - 7,11 (m, 4H), 6,98 - 6,86 (m, 1H), 6,79 (s, 1H), 4,21 (d,J
= 5,7 Hz, 2H), 3,49 - 3,33 (m, 4H), 3,20 (q, J = 6,9 Hz, 2H), 2,61 (s, 2H), 1,67 - 1,42
(m, 611), 0,89 (t,J = 7.4 Hz, 3H).

Vi du 144: N-(3-(1H-1,2,4-triazol-1 -yl)benzyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1"H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit
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Hyp chat trong gian 26

Diéu ché hop cht néu & d& muc bing cach st dung phuong phap tuong tu v6i vi du 2,
(3-(1H-1,2,4-triazol-1-yl)phenyl)metanamin va hop chét trung gian 26 l4n luot thay vi
(4-flo-2-metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin tho
bang HPLC didu ché (Axit formic, phuong phéap 10) d8 tao ra hop chét néu ¢ dé muc.
LCMS: m/z 453.2 (M+H).
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Vi du 145 6'-ﬂ0-N—((1-metyl-1H-pyrazol-4-yl)metyl)-4'-oxo-3',4'-dihydro-l'H—

spiro| piperidin-4,2'-quinolin]-1-carboxamit

Hop chit trung glan: 2

Didu ché hop chat néu & dé muc bang phuong phap tuong tu voi vi du 1, bang cach sir
dung (1-metyl-1H-pyrazol-4-yl)metylamin thay vi hop chét trung gian 1. Hop chét trung
gian 2 1a mudi TICL Tinh ché san phim bang sic ky silicagel (MeOH/DCM) sau do la
HPLC pha dao (Bazo, phuong phap 3) dé tao ra hop chéit néu & dé muc (26 mg, hiéu
suit 39%) dudi dang chét rén mau tring sau khi lam kho lanh. LCMS: m/z 372,4 (M+H);
'H NMR (400 MHz, DMSO-de) & 7,49 (s, 1H), 7,26 (s, 1H), 7,25 - 7,18 (m, 2H), 6,95 -
6,86 (m, 1H), 6,86 - 6,75 (m, 2H), 4,02 (d, J = 5,4 Hz, 2H), 3,76 (s, 3H), 3,49 - 3,21 (m,
4H), 2,60 (s, 2H), 1,65 - 1,42 (m, 4H).

Vi du 146: 6'-flo-N-(4-flo-3-(((2-hydroxyetyl)amino)metyl)benzyl)-4'-oxo0-3',4"-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Bude 1: Toéng hop 6'-flo-N-(4-flo-3-((2-metoxyetoxy)metyl)benzyl)-4'-oxo-3",4'"-
dihydro-1H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

Didu ché hop chit néu & dé muc bang phuong phdp tuong tu véi vi du 2, bang cach str
dung hop chit trung gian 41 va hop chit trung gian 2 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché san phim bang HPLC pha
ddo (Bazo, phuong phép 4) @8 tao ra hop chét néu & dé muc (38 mg, hiéu sudt 18%)
dudi dang chit rin mau vang. LCMS: m/z 474,2 (M+H).
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Budc 2: Téng hop N-(3-(bromometyl)-4-ﬂobenzy1)-6'-ﬂ0-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

Diéu ché hop chét néu & d& muc bang phuong phép tuong tu véi vi du 70, bude 2. Tinh
ché san pham bang HPLC pha dao (Bazo, phuong phap 5) dé tao ra hop chét néu & dé
muc (38 mg, hidu sudt 99%) dudi dang chét rén mau vang. LCMS: m/z 479,2 (M+H).

Budc 3: Tong hop 6'—ﬂo-N—(4-ﬂo-3—(((Z-hydroxyetyl)amino)metyl)benzyl)-4'-oxo-3',4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit

B sung etanolamin (14 ul, 0,24 mmol) vao dung dich cta san pham trong budce 2 (38
mg, 0,079 mmol) trong axetonitril (397 ul). Khudy hdn hop phan tng ¢ nhiét do trong
phong trong thoi gian 3 gio. Dép tit phan tng bang nudc mudi va chiét bang DCM (2X5
ml). Lam kho 16p hitu co trén natri sulfat va c6 dudi ap suit giam. Sau do tinh ché phan
cin bang HPLC (Bazo, phuong phép 5) dé thu duge hop chét néu & dé muc duéi dang
chat rin mau tréng (15 mg, hiéu suit 40,8%). LCMS: m/z 459,1 (M+H); "H NMR (400
MHz, metanol-ds) § 7,28 - 7,21 (m, 2H), 7,16 (ddd, J = 7.5, 5,0, 2,3 Hz, 1H), 7,05 (ddd,
7=9.,0, 8.2, 3,1 Hz, 1H), 6,96 (dd, J = 9,9, 8,5 Hz, 1H), 6,78 (dd, J = 9,1, 4,3 Hz, 1H),
4,25 (s, 2H), 3,77 (s, 2H), 3,64 - 3,58 (m, 2H), 3,49 - 3,38 (m, 4H), 2,67 (t, J=5.,5 Hz,
2H), 2,59 (s, 2H), 1,75 - 1,58 (m, 4H).

Vi du 147: 6'-flo-N-(4-flo-3-(sulfamoylmetyl)benzyl)-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chét néu & dé muc bang phuong phéap twong tu véi vi du 2, bang cach sit
dung hop chét trung gian 51 va hop chét trung gian 2 (bazo tu do) lan luot thay vi (4-
ﬂ0-2-metoxyphenyl)metanamin va hop chét trung gian 3. Tinh ché phén cin tho bing
HPLC diéu ché (Bazo, phuong phap 4) d8 tao ra hop chét néu & dé muc (85 mg, hiéu
sudt 34%) dudi dang chét rin mau vang sau khi cd trong chén khong. LCMS: m/z 479,1
(M+H); '"H NMR (400 MHz, metanol-d4) & 7,51 — 7,38 (m, 1H), 7,34 — 7,26 (m, 2H),
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7.18—7,05 (m, 2H), 6,94 — 6,79 (mn, 1H), 4,40 (s, 2), 4,33 (s, 2H), 3,56 — 3,46 (m, 4H),
2,69 (s, 211, 1,79 — 1,70 (m, 4H).

Vi du 148: axit 3-((2-ﬂ0—5-((6'-ﬂ0-1'—metyl—4'—oxo-3',4’-dihydro—1'H-spiro[piperidin—

4,2'-quinolin]-1 -carboxamido)metyl)phenyl)amino)propanoic

ae o N
Vidy 27

Bugc 1: Tdéng hop etyl 3-((2-flo-5-((6'"-flo-1'-metyl-4'-ox0-3",4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carb oxamido)metyl)phenyl)amino)propanoat

Gia nhiét hon hop cta vi du 27 (110 mg, 0,265 mmol), etyl 3-bromopropionat (250 mg,
1,381 mmol) va kali cacbonat (120 mg, 0,868 mmol) trong DMF (3 ml) & nhiét do 90
°C trong thoi gian 16 gio, lam ngudi xudng nhiét do trong phong va noé phén chia gitra
EtOAc va nude mudi. Lam kho dich chiét hiru co két hop trén MgSO4 va ¢d. Sur dung

true tiép san phdm tho con lai trong budc tiép theo. LCMS: m/z 515,4 (M+H).

Buéc 2: Tdéng hop axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-oxo-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1 -carboxamido)metyl)phenyl)amino)propanoic

B6 sung dung dich cua kali hydroxit (520 mg, 9,27 mmol) trong nuée (2 ml) vao dung
dich ctia san phidm trong budc 1 trong MeOH (2 ml). Khuéy hdn hop & nhiét do trong
phong trong thoi gian 30 phut, va loai bo hau hét MeOH trong chan khong. Hon hop thd
phan tmg dugc phan chia gitta EtOAc va HC1 0,5M trorig nuée. Lam kho dich chiét hitu
co két hop trén MgSOs, ¢6, v tinh ché bang HPLC pha déo (Axit formic, phuong phap
4) dé tao ra hop chit néu ¢ d& muc dudi dang chit rin mau vang (8 mg, hiéu suét 6%
qua 2 bude). LCMS: m/z 487,3 (M+H); 'H NMR (400 MHz, metanol-ds) 6 7,45 (dd, J
= 8.7, 3,2 Hz, 1H), 7,27 — 7,25 (m, 1H), 6,96 (dd, J = 9,4, 4,1 Hz, 1H), 6,88 (dd, J =
11,7, 8,2 Hz, 1H), 6,75 (dd, J = 8,4, 2,0 Hz, 1H), 6,59 - 6,50 (m, 1H), 4,28 (s, 2H), 4,04
-3,91 (m, 2H). 3,46 (t, J = 6,8 Hz, 2H), 3,13 - 3,04 (m, 2H), 2,96 (s, 3H), 2,95 (s, 2H),
2,62 (1, = 6,8 Hz, 2H), 1,95 (td, J = 13,1, 4,6 Hz, 2H), 1,79-1,68 (m, 2H).
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Vi du 149: (R)-N—(3-(1-amino-2,2,2-triﬂoetyl)-4-ﬂ0benzyl)—6'-ﬂo-1'—mety1—4'-0xo—
3' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit
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Diéu ché hop chit néu & dé muc béng phuong phap tuong tu voi vi du 1, b%lng cach su
dung hop chét trung gian 46 va hop chét trung gian 3 lan luot thay vi hop chét trung
gian 1 va 2. Tinh ché phan cin tho bang HPLC pha dao didu ché (Bazo, phuong phap
4) dé tao ra hop chét néu ¢ dé muc (94 mg, hiéu suit 58%) duéi dang chét rin mau vang
x6p sau khi 1am kho lanh. LCMS: m/z 497,3 (M+H); 'H NMR (400 MHz, metanol-ds)
§7.56 — 7,50 (m, 1H), 7,44 (dd, J = 8,7, 3,2 Hz, 1H), 7,39 — 7,30 (m, 1H), 7,30 — 7,20
(m, 1H), 7,14 — 7,05 (m, 1H), 6,95 (dd, J = 9,3, 4,0 Hz, 1H), 4,77 (q, T =7,6 Hz, 1H),
4,35 (s, 2H), 4,01 — 3,91 (m, 2H), 3,13 — 3,01 (m, 2H), 2,95 (s, 3H), 2,94 (s, 2H), 2,00
—1,88 (m, 2H), 1,77 — 1,68 (m, 2H).

Vi du 150: N-(4-(diflometoxy)benzyl)-6',8'-diflo-4'-ox0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Hyp chat trung gian 25

Didu ché hop chat néu & dé muc bang cach st dung phuong phap tuong tu v6i vi du 2,
((4-(diflometoxy)phenyl)metanamin va hop chét trung gian 26 lan luot thay vi (4-flo-2-
metoxyphenyl)metanamin) va hop chét trung gian 3. Tinh ché phan cin thd bing HPLC
didu ché (Axit formic, phuong phép 10) dé tao ra hop chat néu & dé& muc. LCMS: m/z
452,2 (M+H); 'H NMR (400 MHz, metanol-d4) & 7,34 — 7,32 (d, T =8 Hz, 2H), 7,23 —
721 (d, J = 8 Hz, 1H), 7,15 - 7,08 (m, 3H), 6,97 (s, 1H), 437-4,34 (s, 2H), 3,73 — 3,67
(m, 2H), 3,39 — 3,30 (m, 2H), 2,81 (s, 2H), 1,84 — 1,77 (m, 4H).
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Vi du 15la:  (R)-6'-flo-N-(4-flobenzyl)-4'-hydroxy- 1'-metyl-3',4'-dihydro-1"H-
spiro| piperidin-4,2'-quinolin]-1 -carboxamit
Vi du  151b:  (S)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-1 '“metyl-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & d& muc béng phuong phép tuong tu v6i vi du 152 vavi du 153,
bing cach str dung vi du 9 thay vi vi du 40. Tinh ché san pham bang SFC bét dbi xang
didu ché dé thu duoc vi du 151a (49 mg, hi¢u suit 21%, dinh 2 trong su tach SFC bét
d6i xtng R.t.= 4,8 phut) va vi du 151b (52 mg, hiéu suét 22%, dinh 1 trong sy tach SFC

bét dbi xtmg R.t. = 3,1 phut) dudi dang chit rin mau tring.

Vi dy 151a: LCMS: m/z 402,3 (M+H); 'H NMR (400 MHz, MeOH-d4) 6 7,39 - 7,23
(m, 2H). 7,13 - 6,96 (m, 3H), 6,84 (td, J = 8,6, 3,1 Hz, 1H), 6,64 (dd, ] =9,0, 4,5 Hz,
1H), 4,63 (dd, J = 10,0, 5,0 Hz, 1H), 4,33 (s, 2H), 4,02 - 3,84 (m, 2H), 3,24 - 3,01 (m,
2H), 2,76 (s, 3H), 2,48 (dd, J = 13,1, 5,1 Hz, 1H), 2,09 - 1,85 (m, 2H), 1,72 - 1,37 (m,
3H).

Vi du 151b: LCMS: m/z 384,3 (M+H-H>0); 1H NMR (400 MHz, DMSO-de) 6 7,33 -
725 (m, 2H), 7,18 - 7,09 (m, 3H), 7,04 (dd, J = 9,4, 2,5 Hz, 1H), 6,87 (td, 7= 8,7, 3,2
Hz, 1), 6,54 (dd, ] = 9,0, 4,6 Hz, 1H), 5,39 (d, ] = 5.9 Hz, 1H), 4,48 (dt, ] = 10,4, 5,2
Hz, 1H), 4,21 (d, J = 5,7 Hz, 2H), 3,91 (d, J = 13,7 Hz, 2H), 2,91 (dt, ] = 39,7, 11,9 Hz,
2H), 2,67 (s, 3H), 2,48 - 2,43 (m, 1H), 1,81 (dtd, J = 57,6, 12,7, 4,5 Hz, 2H), 1,38 (dd, J
= 64,9, 12,8 Hz, 3H).

Xac dinh su bt dbi ximg ctia vi du 151a béng céu tric ddng tinh thé vi KARS.
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Vi du 152 (R)-6'-ﬂo-N—(4-ﬂobenzyl)—4'-hydroxy-3',4’—dihydro-I’H-Spiro[piperidin-

4,2'-quinolin]-1-carboxamit va

Vidu 153: (S)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit
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Vidp 40 Vidy 153 Vide 152

B sung natri bohydrua (20 mg, 0,519 mmol) tung phan & nhiét do trong phong vao
dung dich ¢ khudy cua vi du 40 (80 mg, 0,208 mmol) trong etanol (5 ml). Khudy hdn
hop phan tmg & nhiét d trong phong qua dém sau d6 pha loang bing nude (30 ml) va
chiét bing EtOAc (2 x 20 ml). Lam bay hoi dung moi va tinh ché phan cin thu dugc
bang HPLC diéu ché (Bazo, phuong phap 4). Két hop cac phan doan mong mudn va
Jam kho lanh dé tao ra hdn hop triét quang cua cac rugu (R) va (S) dudi dang chét rin
mau tring. Sau d6 phan tach hdn hop triét quang bang SFC bét d6i xtng dé thu dugc vi
du 152 (17,5 mg, hiéu suat 21%, dinh 2 trong su tach SFC bét di xtimg R.t.= 3,62 phut)
va vi du 153 (8,5 mg, hiéu sudt 10%, dinh 1 trong sy tach SFC bat dbi ximg R.t. = 2,40
phiit) dudi dang chét rin mau tring. Vi dy 152: LCMS: m/z 370,2 (M+H-18); 'H NMR
(400 MHz, DMSO-de) § 7,27 (ddd, J = 8,5, 5,4, 2,4 Hz, 2H), 7,16 - 7,08 (m, 3H), 6,98
(dd, J =99, 3,0 Hz, 1H), 6,76 (td, J = 8,7, 3,1 Hz, 1H), 6,56 (dd, J = 88, 5,0 Hz, 1H),
5,74 (s, 1H), 5,22 (d, J = 6,2 Hz, 1H), 4,62 - 4,54 (m, 1H), 4,20 (d, ] = 5,7 Hz, 2H), 3,49
~3.35 (m, 3H), 3,33 - 3,28 (m, 1H), 1,97 (dd, ] =12,8, 5,7 Hz, 1H), 1,61 - 1,39 (m, 5H).
Vi du 153: LCMS: m/z 370,2 (M+H-18); 'H NMR (400 MHz, DMSO-de) & 7,31 - 7,25
(m, 2H), 7,15 - 7,09 (m, 3H), 6,98 (dd, J = 10,0, 3,0 Hz, 1H), 6,75 (td, J = 8,7, 3,1 Hz,
1H), 6,56 (dd, T = 8,8, 4,9 Hz, 1H), 5,75 (s, 1H), 5,24 (d, J = 6,2 Hz, 1H), 4,59 (dd, J =
8.8, 4,5 Hz, 1H), 4,20 (d, J = 5,6 Hz, 2H), 3,42 (q, J = 6,4, 5,8 Hz, 3H), 3,33 (s, 1H),
1,96 (dd, J = 12,7, 5,9 Hz, 1H), 1,63 - 1,36 (m, SH).

Xac dinh su bat dbi xang cua vi du 152 bing cAu triic ddng tinh thé voi KARS.
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Vi du [154a: (R)—6'-flo-N-(4-ﬂo-2-hydr0xybenzyl)-4'-hydroxy-3',4'—dihydr0-1'H-
spiro[ piperidin-4,2'-quinolin]- I-carboxamit
Vi du 154b: (S)—6'-ﬂo-N—(4—ﬂo—2-hydroxybenzyl)-4'—hydroxy—3',4'—dihydro-I'H—

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu ¢ d& muc bang phuong phap twong tu v6i vi du 152 va vi du 153,
bang cach str dung vi du 43 thay vi vi du 40. Tinh ché san pham bing séc ky silicagel
(DCM/MeOH = 97/3). Sau d6 phan tach hdn hop triét quang bang SFC bat dbi ximg dé
thu duoc vi du 154a (69 mg, hi¢u suit 19%, dinh 2 trong sy tach SFC bat dbi xtmg) va
vi du 154b (70 mg, hiéu suit 19%, dinh 1 trong su tach SFC bat dbi xting) dudi dang

chat rdan mau triang.

Vi du 154a: LCMS: m/z 404,1 (M+H); 'H NMR (400 MHz, clorofom-d) 6 10,66 (1H,
s), 7,25 - 7,22 (14, m), 7,11 - 7,07 (1H, 1), 6,99 - 6,96 (1H, dd), 6,78 - 6,73 (1H, 1), 6,60
- 6.53 (31, m), 5.73 (1H, s), 5,22 - 5,20 (1H, m), 4,61 - 4,52 (11, m), 4,12 - 4,11 (2H,
m), 3,45 - 3,35 (4H, m), 1,99 - 1,94 (1H, m), 1,60 - 1,44 (5H, m).

Vi du 154b: LCMS: m/z 404,4 (M+H); 1H NMR (400 MHz, clorofom-d) 6 10,66 (1M,
s), 7,25 - 7,22 (1H, m), 7,10 - 7,07 (1H, 1), 6,99 - 6,96 (1H, dd), 6,78 - 6,73 (1H, 1), 6,60
- 6.53 (30, m), 5.73 (1H, s), 5,22 - 5,20 (1H, m), 4,59 - 4,57 (1H, m), 4,12 - 4,11 (2H,
m), 3,47 - 3,34 (4H, m), 1,99 - 1,94 (1H, m), 1,58 - 1,44 (5H, m).

Vi du  155:  (R)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-1 '-metyl-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & dé muc bang phuong phap twong tu véi vi du 152, bing cach

st dung vi du 41 thay vi vi du 40. Tinh ché san pham bang SFC bat dbi xtmg diéu ché
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dé tao ra hop chat néu & dé muc (15 mg, hiéu sult 98%, dinh 2 trong sy tinh ché SEC
bit dbi xtmg) dudi dang chat rin mau tring. LCMS: m/z 443,4 (M+H); 'H NMR (400
MHz, MeOH-ds) 8 7,66 (dd, J = 7.3, 2,4 Hz, 1H), 7,38 (ddd, J = 7,3, 4,9, 2,4 Hz, 1H),
7,06 (dd, 7= 10,9, 8,4 Hz, 1H), 6,97 (dd, ] =9.3, 3,1 Hz, 1H), 6,74 (td, J = 8,7, 3,2 Hz,
1), 6,54 (dd, T = 8,9, 4,5 Hz, 1H), 4,54 (dd, J = 10,0, 5,1 Hz, 1H), 4,27 (s, 2H), 3,83
(dg, J = 12,0, 3,4 Hz, 2H), 3,13 - 2,94 (m, 2H), 2,67 (s, 3H), 2,38 (dd, J = 13,1, 5,2 Hz,
1H), 1,99 - 1,90 (m, 1H), 1,87 - 1,76 (m, 1H), 1,57 (dd, T = 13,1, 10,0 Hz, 1H), 1,52 -
1,32 (m, 2H).

Vi du 156: N—(2,4-diﬂ0-5-((2-hydroxyetyl)amino)benzyl)-6'-ﬂo-4’—hydroxy-1'-mety1-
3' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit
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biéu ché hop chét néu & dé muc bing phuong phap tuong tw véi vi du 165, bang cach
st dung vi du 17 thay vi vi du 36. Tinh ché san phém bang HPLC diéu ché (Bazo,
phuong phap 4) dé tao ra hop chat triét quang néu & dé muc (5 mg, hiéu suét 79%) duéi
dang chit rin mau tring. HRMS: m/z 461,2162 (M+H-0); "H NMR (400 MHz, MeOH-
ds) 57,10 - 7,02 (m, 1H), 6,88 - 6,71 (m, 3H), 6,64 (dd, J = 9,0, 4,5 Hz, 1H), 4,63 (dd, J
~10,0, 5,1 Hz, 1H), 4,33 (s, 2H), 3,97 - 3,88 (m, 2H), 3,73 (t, ] = 5,7 Hz, 2H), 3,24 (t,J
— 5.7 Hz, 2H), 3,21 - 3,04 (m, 2H), 2,76 (s, 3H), 2,47 (dd, J = 13,1, 5,1 Hz, 1H), 2,02
(td, J = 12,5, 4,5 Hz, 1H), 1,90 (td, J = 12,7, 4,5 Hz, 1H), 1,65 (dd, J = 12,9, 10,2 Hz,
1H), 1,60 - 1,51 (m, 1H), 1,45 (d, J= 13,3 Hz, 1H).

Vi du 157: N-(3-carbamoy1-4-ﬂobenzyl)—6',8'-di,ﬂ0-4'—hydroxy-3',4'-dihydro-1‘H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Didu ché hop chit néu & dé muc bang phwong phap tuong tw véi vi du 165 bang cach
st dung vi du 11, thay vi vi du 36. Tinh ché san phém béng HPLC diéu ché (Bazo,
phuong phap 4) @8 tao ra hop chét triét quang néu & dé muc (12 mg, hiéu suét 90%)
dudi dang chét rén mau tréng. HRMS: m/z 431,2525 (M+H-0); 'H NMR (400 MHz,
MeOH-d4) 6 7,75 (d, ] = 6,9 Hz, 1H), 7,57 —= 7,41 (m, 1H), 7,24 — 7,09 (m, 1H), 7,00 —
6,85 (m, 1H), 6,73 (t, J = 10,0 Hz, 1H), 4,81 — 4,73 (m, 1H), 4,35 (s, 2H), 3,69 — 3,38
(m, 4H), 2,31 —2,10 (m, 1H), 1,92 — 1,51 (m, 5H).

Vi du 158: N-(3-amino-4-flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1 'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chét néu & d& muc bang phuong phap tuong tu v6i vi du 165, bing céch
st dung vi du 95 thay vi vi du 36. Tinh ché san pham bang HPLC didu ché (Bazo,
phuong phéap 5) dé tao ra hop chat triét quang néu & d& muc (6 mg, hiéu suit 57%) dudi
dang chét rin mau tring. LCMS: m/z 385,2 (M+H-18); "H NMR (400 MHz, DMSO-ds)
87,02 — 6,93 (m, 2H), 6,87 (dd, J = 11,5, 8,2 Hz, 1H), 6,76 (td, J = 8,7, 3,0 Hz, 1H),
6,65 (dd, T = 8,9, 2,0 Hz, 1H), 6,55 (dd, J = 8,8, 5,0 Hz, 1H), 6,38 (ddd, J = 8,1,4,4,2,1
Hz, 1H), 5,72 (s, 1H), 5,21 (d, J = 5,3 Hz, 1H), 5,07 (s, 2H), 4,65 — 4,51 (m, 1H), 4,07
(d,] = 5,6 Hz, 2H), 3,41 (dt, ] = 10,0, 4,4 Hz, 3H), 3,32 (d, ] = 4,8 Hz, 1H), 1,97 (dd, J
=12,7, 5,7 Hz, 1H), 1,50 (ddt, J = 35,0, 16,2, 5,8 Hz, SH).

Vi du 159: 6'-ﬂ0-N—(4-ﬂo-3-(hydroxymetyl)benzyl)-4‘-hydroxy—3',4’-dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & dé muc bang phuong phap tuong tu véi vi du 165, bang cach

stt dung vi du 83 thay vi vi du 36. Tinh ché san pham bang HPLC didu ché (Bazo,

1R7
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phuong phép 5) dé tao ra hop chit triét quang néu & dé muc (6,2 mg, hiéu suét 76%)
dudi dang chét rin mau tring. LCMS: m/z 400,4 (M+H-O); I'NMR (400 MHz, metanol-
d4) § 7,40 (dd, T = 7,1, 2,1 Hz, 1H), 7,26 — 7,17 (m, 1H), 7,06 — 6,95 (m, 2H), 6,74 (td,
T=18.6, 2,9 Hz, 1H), 6,60 (dd, J = 8,8, 4,8 Hz, 1H), 4,76 (dd, J = 8,8, 5,9 Hz, 1H), 4,65
(s, 2H), 4,33 (s, 2H), 3,62 — 3,43 (m, 4H), 2,09 (dd, J = 13,0, 5,9 Hz, 1H), 1,81 — 1,70
(m, 2H), 1,70 — 1,52 (m, 3H).

Vi du 160: N-(3—carbamoyl-4-ﬂobenzyl)—6’-ﬂo-4’—hydroxy-3',4'-dihydro-l'H—

spiro[piperidin-4,2'-quinolin]- I-carboxamit
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Widy 24

Diéu ché hop chit néu & dé muc bang phuong phap tuong tu véi vi du 165, bang cach
st dung vi du 24 thay vi vi du 36. Tinh ché san phém bang HPLC diéu ché (Bazo,
phuong phép 4) dé tao ra hop chit triét quang néu & dé muc (19,1 mg, hiéu suit 93%)
dudi dang chit rén mau tring. HRMS: m/z 431,2525 (M+H-0); 'H NMR (400 MHz,
MeOH-d4) § 7,71 (dd, J = 7,1, 2.2 Hz, 1H), 7,43 (td, J = 5,2, 2,5 Hz, 1H), 7,12 (dd, J =
10,9, 8,6 Hz, 1H), 6,98 (dd, ] = 9,6, 2,8 Hz, 1H), 6,70 (td, J = 8,6, 2,9 Hz, 1H), 6,57 (dd,
7=38.8, 4,8 Hz, 1H), 4,72 (dd, T = 8,7, 6,0 Hz, 1H), 4,32 (s, 2H), 3,53 — 3,39 (m, 4H),
2.12 - 1,97 (m, 1H), 1,78 — 1,67 (m, 2H), 1,59 (ddt, J = 18,3, 13,6, 6,9 Hz, 3H).

Vi du 161: N—(3-(2—amin0-2-0xoety1)—4-ﬂobenzyl)-6'—ﬂo-4’—hydroxy—1'-mety1—3',4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chit néu & dé muc bang phuong phap twong tu v6i vi du 165, bang cach
str dung vi du 62 thay vi vi du 36. Tinh ché san phdm bing HPLC diéu ché (bazo, phuong
phap 4) dé tao ra hop chét triét quang néu & dé muc (30,5 mg, 0,066 mmol, hiéu suét 38
%) dudi dang chit rén mau tré“ing. LCMS: m/z 459,1 (M+H); 'H NMR (300 MHz,
CD;0D) § 7,25-7,19 (2H, m), 7,07-7,69 (3H, m), 6,86-6,79 (1H, m), 6,65-6,60 (1H, m),

188



48952 189/270

4,65-4,32 (1H, m), 4,30-3,93 (2H, d), 3,89-3,67 (2H, m), 3,30 (2H, s), 3,19-2,76 (2H,
m), 2,53 (3H, s), 2,50-2,14 (1H, m), 2,07-1,85 (2H, m), 1,68-1,42 (3H, m).

Vi du 162: 6'—ﬂ0—N—(4-ﬂo-3-((3-hydroxyxyclobutyl)carbamoyl)benzyl)-4'—hydroxy-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit
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Vidu 60

Didu ché hop chat néu & dé muc bing phuong phap twong tw véi vi du 165, bang cach
st dung vi du 60 thay vi vi du 36. Tinh ché san pham bing HPLC diéu ché (bazo, phuong
phap 4) dé tao ra hop chit triét quang néu & d& muc (2 mg, 3,96 umol, hiéu sudt 25 %)
dudi dang chat rin mau tring. HRMS: m/z 483,2224 (M+H-O); 'H NMR (400 MHz,
MeOH-ds) & 7,50 - 7,44 (m, 1H), 7,37 - 7,29 (m, 1H), 7,05 (dd, J = 9,7 Hz, 1H), 6,96 -
6,87 (m, 1H), 6,71 - 6,60 (m, 1H), 6,54 - 6,45 (m, 1H), 4,69 - 4,64 (m, 1H), 4,25 (s, 2H),
3,98 - 3,86 (m, 2H), 3,41 (d, J = 18,8 Hz, 4H), 2,71 - 2,61 (m, 2H), 2,09 - 1,82 (m, 3H),
1,73 - 1,46 (m, SH).

Vi du 163: 6'-flo-N-(4-flo-3-(2-hydroxyetoxy(benzyl)-4'-hydroxy-1'-metyl-3'.4'-
dihydro-1'J-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidy 3

Diéu ché hop chét néu o dé muc bang phuong phép twong tu véi vi du 165, bang cach
str dung vi du 3 thay vi vi du 36. Tinh ché san phim bang HPLC didu ché (Bazo, phuong
phap 4) dé tao ra hop chét triét quang néu & dé muc (3,8 mg, hiéu suét 54%) dudi dang
chét rin mau tring. LCMS: m/z 460,3 (M-H); "H NMR (400 MHz, MeOH-ds) & 7,09 -
6,99 (m, 3H), 6,88 - 6,80 (m, 2H), 6,64 (dd, J =9,0, 4,5 Hz, 1H), 4,63 (dd, J=10,0, 5,1
Hz, 1H), 4,30 (s, 2H), 4,11 (dd, J = 5,3, 4,3 Hz, 2H), 3,96 - 3,86 (m, 4H), 3,23 - 3,05
(m, 2H), 2,76 (s, 3H), 2,47 (dd, J = 13,1, 5,2 Hz, 1H), 1,97 (dtd, J = 46,6, 12,4, 4,5 Hz,
2H), 1,70 - 1,41 (m, 3H).
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Vi du 164: 6'—ﬂo-N-(4-ﬂo-3—(metylsulfonamido)benzyl)-4'-hydroxy—3',4'-dihydro-l'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Diéu ché hop chét néu & dé muc bang phuong phap twong tu véi vi du 165, bang cach
st dung vi du 131 thay vi vi du 36. Tinh ché san phdm bang HPLC didu ché (Bazo,
phuong phap 2) dé tao ra hop chit triét quang néu & dé muc (3,3 mg, hicu sudt 33%)
dudi dang chét rén mau tring. LCMS: m/z 481,1 (M+H); 'H NMR (400 MHz, MeOH-
ds) 6 7,43 (d, T = 8 Hz, 1 H), 7,10-7,07 (m, 1 H), 7,01 (dd, J = 8 Hz, 3 H), 6,76-6,71
(m, 1 ), 6,60 (q, J = 8 Hz, 1 H) 4,32 (s, 2 H), 3,55-3,48 (m, T = 8 Hz, 4 H), 2,97 (s, 3
H), 2,15-2,10 (m, 1 H), 1,78-1,73 (m, 2 H), 1,67-1,59 (m, 4 H).

Vi du 165: 6'—ﬂo-N—(4-ﬂo-3-((2-hydroxyetyl)amino)benzyl)-4'—hydroxy-1'—mcty1-3',4’-

dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit
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Vidu 36

B sung natri bohydrua (3,5 mg, 0,092 mmol) tung phén & nhiét do trong phong vao
dung dich ¢6 khudy ctia vi du 36 (14 mg, 0,031 mmol) trong EtOH (5 ml). Khudy hdn
hQ‘p phan tng & nhiét d trong phong qua dém, cd dudi ap suit giam, sau d6 pha loang
bing nude (10 ml) va chiét bang EtOAc (2 x 10 ml). Lam bay hoi dung mdi va phén
cin tinh ché bing HPLC diu ché (Bazo, phuong phap 4) 8 tao ra hop chit néu & &
muc (9 mg, hiéu suét 63%) dudi dang chét rén mau tring. LCMS: m/z 443,3 (M+H-18);
'H NMR (400 MHz, DMSO-de) § 7,04 (dd, T = 9,2, 3,3 Hz, 2H), 6,98 - 6,81 (m, 2H),
6,64 (dd, J=8,7, 1,8 Hz, 1H), 6,54 (dd, J= 9,0, 4,6 Hz, 1H), 6,43 (ddd,J=7,9,4,5,19
Hz, 111), 5,39 (s, 1H), 5,16 (q, J = 3,6 Hz, 1H), 4,77 (s, 1H), 4,48 (d, J =6,0 Hz, 1H),
4,14 (d, J = 5,7 Hz, 2H), 3,92 (d, J = 13,6 Hz, 2H), 3,57 (t, ] = 5,8 Hz, 2H), 3,12 (q,J =
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5.9 Hz, 2H), 2,90 (dt, J = 39,8, 11,8 Hz, 2H), 2,67 (s, 3H), 2,48 - 2,43 (m, 1H), 1,81
(dtd, J = 58,4, 12,6, 4,4 Hz, 2H), 1,49 - 1,41 (m, 2H), 1,29 (d, J = 11,6 Hz, 1H).

Vi du 166: 6'-ﬂo-N-(4-ﬂo-2-((2-metoxyety1)amino)benzy1)-4‘—hydroxy-1'—metyl-3',4'—
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit
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Vidu 20

Diéu ché hop chét néu & d& muc bang phuong phép twong tu véi vi du 165, bang cach
st dung vi du 20 thay vi vi du 36. Tinh ché san phim bang HPLC diéu ché (Bazo,
phuong phép 5) dé tao ra hop chét triét quang néu ¢ dé muc (10 mg, 0,020 mmol, hiéu
subt 63 %) dudi dang chét rin mau tring. LCMS: m/z 475,3 (M+H); 'H NMR (400
MHz, MeOH-d4) 8 7,13 - 6,96 (m, 2H), 6,83 (td, J = 8,6, 3,0 Hz, 1H), 6,63 (dd, J=9,0,
4,5 Hz, 1H), 6,38 - 6,20 (m, 2H), 4,62 (dd, J = 10,0, 5,0 Hz, 1H), 4,25 (s, 2H), 3,98 -
3.80 (m, 2H), 3,61 (t, T = 5,5 Hz, 2H), 3,39 (s, 3H), 3,27 (t, J = 5,5 Hz, 2H), 3,19 - 3,01
(m, 2H), 2,75 (s, 3H), 2,46 (dd, J = 13,1, 5,1 Hz, 1H), 2,12 - 1,78 (m, 2H), 1,72 - 1,34
(m, 3H).

Vidu 167: N-(3-((R)-1 -amino-2,2,2-trifloetyl)-4-flobenzyl)-6'-flo-4'-hydroxy-1'-metyl-
3' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit

o Fil Ho o '}'H*‘
| N J‘L b e gy £ HMaBH4 T ,u . . ;r__:}‘b: e
I N ‘4[ I I [l -";L —— e M _jll J H B -J‘
,“ /.;[ i -FCF /[l /J: v e
e ~.‘n‘,. AL \T/
© OH
i dy 148 :

Didu ché hop chét néu & d& muc bing phuong phép tuong tu voi vi du 165, bang cach
st dung vi du 149 thay vi vi du 36. Tinh ché san phém biang HPLC didu ché (Bazo,
phuong phép 4) @8 tao ra hop chét triét quang néu & dé muc (9 mg, hiéu suit 85%) duéi
dang chét rén mau tring. HRMS: m/z 481,1548 (M+H-O); 'H NMR (400 MHz,
metanol-d4) § 7,47 - 7,40 (m, 1H), 7,29 — 7,20 (m, 1H), 7,05 - 6,93 (m, 2H), 6,74 (td, J
=8.7,3,2 Hz, 1H), 6,54 (dd, J = 9,0, 4,5 Hz, 1H), 4,66 (¢, ] = 7,6 Hz, 1H), 4,54 (dd, J =
9.9, 5,3 Hz, 1H), 4,26 (s, 2H), 3,89 — 3,76 (m, 2H), 3,14 — 2,94 (m, 2H), 2,67 (s, 3H),
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2,37 (dd, T =13,1, 5,3 Hz, 1H), 1,99 — 1,87 (m, 1H), 1,87 — 1,75 (m, 1H), 1,57 (dd, J =
13,0, 10,0 Hz, 1H), 1,51 — 1,42 (m, 1H), 1,42 — 1,31 (m, 1H).
Vi du 168: 6'-flo-N-(4-flo-2-metoxybenzyl)-4'-hydroxy-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

\if' {:l) M 1] E D r‘c"l e
|
H o N oy ey NaBHy H = Ny
PN il — SN Ll
.xﬂ\. J‘ILEL_ L " F «-“ i"j‘ -
P PN
OH
Vidy 114

Diéu ché hop chét néu & dé muc bang phuong phap tuong tu voi vi du 165, bang cach
st dung vi du 114 thay vi vi du 36. Tinh ché sin phim bang HPLC didu ché (Bazo,
phuong phap 4) dé tao ra hop chét triét quang néu & dé muc (5 mg, hiéu sudt 47%) duéi
dang chit rin mau tring. LCMS: m/z 418,3 (M+H); 'H NMR (400 MHz, MeOH-d4) 8
7,18 (dd, T = 8.3, 6,8 Hz, 1H), 7,02 (dd, J =9,7, 2,5 Hz, 1H), 6,77 — 6,70 (m, 2H), 6,65
— 6,57 (m, 2H), 4,76 (dd, T = 8,9, 5,9 Hz, 1H), 4,31 (s, 2H), 3,84 (s, 3H), 3,62 — 3,41 (m,
4H), 2,09 (dd, J = 13,0, 5,9 Hz, 1H), 1,75 (ddd, J = 13,4, 8,6, 4,7 Hz, 2H), 1,69 — 1,54
(m, 3H).

Vi du 169: (R)-6'-flo-4"-hydroxy-N-((2-metylfuran-3-yl)metyl)-3',4"-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

0 0
s M i
H e N N S »aﬁj’:.,‘= L I
. !:.-_1’?\“_» - N | ! H 1 'E.II /" Na B Hq - H r N E Ti i:;
Jf i \f\w“’,.- v -'O S - ;/ ey .,\m P U--G
w M ‘ Tich bt 6 sine 1 /
F s T; T ’“I"'F
Q OH
Vidy 3%

Dibu ché hop chét néu & dé muc bang phuong phap tuong tu vé6i vi du 152, bang cach
sir dung vi du 59 thay vi vi du 40. Tinh ché san phim bang SFC bat ddi xing dicu ché
dé thu duoc hop chit néu & d& muc (57,8 mg, hiéu suat 24,5%, dinh 2 trong su tach SFC
bét dbi xang R.t. = 3,83 phat) du6i dang chat rin mau tring. LCMS: m/z 372,5 (M-H);
'TI NMR (400 MHz, MeOH-ds) § 7,26 (d, J = 1,9 Hz, 1H), 7,03 (dd, J = 9.5, 2,9 Hz,
1H), 6,75 (td, J = 8.6, 3,0 Hz, 1H), 6,61 (dd, J = 8,8, 4,8 Hz, 1H), 6,32 (d, ] = 1.9 Hz,
1H), 4,77 (dd, 7=9,0, 5,9 Hz, 1H), 4,12 (s, 2H), 3,58 — 3,45 (m, 4H), 2,27 (s, 3H), 2,09
(dd, J = 13,0, 5,9 Hz, 1H), 1,80 — 1,70 (m, 2H), 1,63 (ddt, T = 16,4, 12,5, 5,7 Hz, 3H).
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Vi du 170a: (R)-N-(4-amin0-3-ﬂobenzy1)-6'—ﬂo-4'-hydr0xy-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit

Vi du 170b: (S)—N-(4-amino-3-ﬂobenzyl)-6’-ﬂo-4'-hydroxy—3',4'-dihydro-l'H-
spiro| piperidin-4,2'-quinolin]-1-carboxamit

-
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Vidp hi Vidy il Widy 17

Didu ché hop chét néu & d& muc bang phuong phép twong tu véi vi du 152 va 153, bing
cach str dung vi du 56 thay vi vi du 40. Tinh ché san phim bang SFC bat di xung dé
thu duoc vi du 170a (5 mg, hiéu sudt 20%, dinh 2 trong sy tach SFC bt dbi xtmg) va vi
du 170b (5 mg, hi¢u suét 20%, dinh 1 trong su tach SFC bt dbi xng) dudi dang chét
rdn mau tring.

Vi du 170a: LCMS: m/z 425,1 (M+H+Na); 'H NMR (400 MHz, DMSO-dg) 6 7,02 -
6,90 (m, 2H), 6,86 (dd, J = 12,5, 1,8 Hz, 1H), 6,80 - 6,71 (m, 2H), 6,67 (dd, J=9.3, 8,0
Iz, 1H), 6,60 - 6,50 (m, 1H), 5,73 (s, 1H), 5,22 (d, T = 6,2 Hz, 1H), 4,97 (s, 2H), 4,64 -
4,52 (m, 1H), 4,06 (d, J = 5,6 Hz, 2H), 3,48 - 3,24 (m, 4H), 1,96 (dd, J =12,8, 5,7 Hz,
1H), 1,64 - 1,31 (m, 5H).

Vi du 170b: LCMS: m/z 425,1 (M+H+Na); 1H NMR (400 MHz, DMSO-ds) 67,02 -
6.90 (m, 2H), 6,86 (dd, J = 12,5, 1,8 Hz, 1H), 6,81 - 6,71 (m, 2H), 6,67 (dd, J =9.3, 8,0
Hz, 111), 6,60 - 6,51 (m, 1H), 5,73 (s, 1H), 5,22 (d, T = 6,1 Hz, 1H), 4,97 (s, 2H), 4,65 -
4,51 (m, 1H), 4,06 (d, J = 5,6 Hz, 2H), 3,49 - 3,25 (m, 4H), 1,96 (dd, J = 12,7, 5,7 Hz,
1H), 1,63 - 1,31 (m, 5SH).

THU NGHIEM SINH HQOC VA DU LIEU

Hoat tinh cta hop chét theo sédng ché ¢o thé dugc danh gia bang phuong phap in vitro
sau day. Hop chét ¢ cong thire (1), hodc mudi dugc dung cua ching, thé hién cac tinh
chat duge 1y co gia tri, vi du nhu dugc chi ra trong céc thir nghiém nhu néu trong cac
phén tiép theo, va do d6 duoc chi dinh cho liéu phap lién quan dén chét trc ché KARS
phu thudec AKR1C3. |
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Thir nghiém tang sinh té bao dé danh gid hoat tinh hop chét trong H460 (dong té bao dot
bién con dudng NRF2 c6 su biéu hién AKR1C3 cao) va Hara (dong té bao kiéu dai con

dudng NRF2 c6 sy bidu hién AKR1C3 thap).

Céc dong t& bao A549 va H460 14 thé dot bién con duong NRF2 va cu thé 1a chtra cac
bién déi di truyén 6 KEAP1 (A549: G333C, H460: D236H) (Singh A. et al., 2006 PLoS
Medicine 3(10) e420). Trong cic dong té bao ndy con dudong NRF2 c6 hoat tinh cAu tric
va cac té bao nay biéu hién ham lugng cao ctia protein NRF2 va gen dich con duong
NRF2 AKR1C3. Té bao Hara khong c6 bit ky bién ddi di truyén da biét nao trong con
dudng NRF2, va duge phan loai 1a kiéu dai. Ching c6 su biéu hiégn AKRIC3 thap. Su
ting sinh in vitro cta cac dong té bao H460 va Hara dugc theo ddi sau khi xtr 1y hop

chét dé nhan dang hop chit ma (tc ché dic hiéu sy ting sinh cta dong H460.
Thir nghiém téng sinh t& bao in vitro

Nagdy 1, dbi voi 460 800 té bao/giéng hoic 40 pl 2x10* té bao/m! va dbi voi Hara 2000
té bao/giéng hozic 40 pl 5x10* té bao/ml mdi trudng (RPMI-1640 c6 b sung voi huyét
thanh thai bd 10% va penixilin/ streptomyxin 1%) duoc ciy vao dia nudi cdy mo 384
giéng. Ngdy 2, hop chét duoc pha lodng theo day 1:5 dé tao ra duomg cong dap Gng lidu
luong 8 diém va bd sung vao té bao déi voi ndng do cao nhét cubi cing bang 10 uM.
P&i chimg DMSO (1%) va déi chimg MG132 (30 pM) dugc bd sung trong cac cot 23
va 24 13n luot trén mdi dia déi vai dbi ching duong va dbi chimg 4m. Sau khi 0 trong 3
ngay ¢ nhiét do 37 °C/CO2 5 %, 30 ul chét phan ting CellTiter-Glo (Promega) duoc bd
sung va céc dia dugc u trong thoi gian 10 phut trén may l4c dia. Lugng phat quang dugc
xéac dinh bing cach st dung may doc dia Perkin Elmer Envision. Gia tri phéat quang
CellTiter-Glo ctia té bao dugc xir Iy bang cac d6i ching DMSO va MG132 dugc str
dung dé chuin hoa dit lidu va tinh ti 1€ phén tram hoat tinh va AC50 ctia hop chét bang

cach st dung goi Phan Mém Helios.
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Vi
du #

Cau truc

Tén cau trac

ACso tuyét
d6i  duoc
dinh luong

H460 (uM)

ACso tuyét
doi
dinh lugng
HARA
(uM)

dugc

1
H N~ N =
I\N "o
FNF
O

6'-flo-N-((5-
metylfuran-2-
yl)metyl)-4'-oxo-
3' 4'-dihydro-1"H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,143

0 o~
| NJ\N S
F
foes
(0]

6'-flo-N-(4-flo-2-
metoxybenzyl)-
1'-metyl-4'-0xo0-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,005

>10

o]
,L N/U\H/\C[O\/\OH
X
X F
FNNY
o]

6'-flo-N-(4-flo-3-
(2-
hydroxyetoxy)be
nzyl)-1'-metyl-4'-
o0xo0-3',4'-dihydro-
1'H-

spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,005

1,759

0] OH

4-((6'-flo-4'-oxo-
3'4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamido)met
yl)phenyl dihydro
phosphat

0,006

N-(2,4-
diflobenzyl)-6'-
flo-1"-metyl-4'-
0x0-3',4'-dihydro-
1'H- '
spiro[piperidin-

0,008

>10
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4,2'-quinolin]-1-
carboxamit

@)
bt
@EP@”@
F
j 0

1'-etyl-6'-flo-N-
(4-flobenzyl)-4'-
ox0-3",4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,009

>10

o
| NJ\N/\?
N H
F
o

6'-flo-1'-metyl-N-
((5-metylfuran-2-
yl)metyl)-4'-oxo-
3'.4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,010

6'-flo-N-(4-flo-3-
metoxybenzyl)-
1'-metyl-4'-oxo-
3',4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,015

>10

0
| N/U\N/\©\
N H
F
o)

6'-flo-N-(4-
flobenzyl)-1'-
metyl-4'-0xo-
3',4'-dihydro-1'"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,017

>10

10

0
oy NJ\N A
]\N\) Hm
. =
0

6',8'-diflo-N-((2-
metylfuran-3-
yl)metyl)-4'-oxo-
3'.4'-dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,021

5,412
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11

N-(3-carbamoyl-
4-flobenzyl)-6',8'-
diflo-4'-ox0-3',4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,023

>10

12

6'-flo-N-((4-
flophenyl)metyl-
d2)-4'-oxo0-3',4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,024

>10

13

N-(3-carbamoyl-
4-flobenzyl)-1'-
etyl-6'-flo-4"-oxo0-
3'4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,025

7,947

14

6'-flo-N-(4-
flobenzyl)-1'-(2-
metoxyetyl)-4'-
ox0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,029

0,795

15

6'-flo-N-(4-flo-3-
(oxazol-5-
yl)benzyl)-4'-oxo-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,029

9,44

16

N-(2,4-
diflobenzyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,029

>10
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17

N-(2,4-diflo-5-
(2-
hydroxyetyl)amin
o)benzyl)-6'-flo-
1'-metyl-4'-oxo0-
3'.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,030

>10

18

N-(2,4-diflo-5-
((2-
hydroxyetyl)amin
o)benzyl)-1'-etyl-
6'-flo-4'-0x0-3",4'- 0,030
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

4,192

19

6'-flo-N-(4-
flobenzyl)-1'-(2-
hydroxyetyl)-4'-
ox0-3",4"-dihydro- | 0 031
1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamit

0,694

20

PN .
LN n 3" 4'-dihydro-1'H-
F | spiro[piperidin-

6'-flo-N-(4-flo-2-
(2-
metoxyetyl)amin
o)benzyl)-1'-
metyl-4'-oxo0- 0,033

4,2'-quinolin]-1-
carboxamit

>10

21

(0]
X N
‘ ~"0Me . . . g
~ ”UF o spiro[piperidin-

6'-flo-N-(4-flo-3-
(2-
metoxyetyl)amin
o)benzyl)-1'-
metyl-4'-oxo0-

3' 4'-dihydro-1'H-

0,034

4,2'-quinolin]-1-
carboxamit

>10

198



48952

199/270

22

ZT

N-((5-clofuran-2-
ylmetyl)-6'-flo-
4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,037

23

6'-flo-N-(4-flo-3-
((1-
metyletyl)sulfona
mido)benzyl)-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

6,903

>10

24

N-(3-carbamoyl-
4-flobenzyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,046

5,935

25

1'-etyl-6'-flo-N-
(4-flo-3-((2-
hydroxyetyl)amin
0)benzyl)-4'-oxo-
3',.4'-dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,047

1,660

26

N-(3-amino-2,4-
diflobenzyl)-1'-
etyl-6'-flo-4'-0x0-
3'.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,047

>10

27

N-(3-amino-4-
flobenzyl)-6'-flo-
1'-metyl-4'-oxo0-
3'4'-dihydro-1"H-
spiro[piperidin-

0,048

>10
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N H
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F
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4,2'-quinolin]-1-
carboxamit

28

2-((2-flo-5-((6'-
flo-1'-metyl-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamido)met
yl)phenyl)amino)
etyl dihydro
phosphat

0,052

>10

29

N-(3-amino-4-
flobenzyl)-1'-etyl-
6'-flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,054

>10

30

6'-flo-N-(4-flo-3-
sulfamoylbenzyl)
-4'-0x0-3'4'-
dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,061

>10

31

N-(3-(((1.4-
dioxan-2-
yl)metyl)amino)-
4-flobenzyl)-6'-
flo-1"-metyl-4'-
0x0-3",4'-dihydro
1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamit

0,064

32

6'-flo-N-(4-flo-3-
((4-
(hydroxymetyl)be
nzyl)carbamoyl)b
enzyl)-4'-oxo-

0,064
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HO

X i
H N N N
F
F
(0]

3'.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

33

e

N-benzyl-6'-flo-
4'-0x0-3"4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,075

1,189

34

ZT
pd
I=
Y%

N-((2,4-
dimetylfuran-3-
yl)metyl)-6'-flo-
4'-ox0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,075

35

6',8'-diflo-N-(3-
(oxazol-5-
yl)benzyl)-4'-oxo-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,077

2,721

36

6'-flo-N-(4-flo-3-
((2-
hydroxyetyl)amin
o)benzyl)-1'-
metyl-4'-0xo0-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,078

1,559

37

N-((1H-pyrazol-
4-yl)metyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-

0,081

201



48952

202/270

4,2'-quinolin]-1-

38

0
J carboxamit
F
0
N-((4-
carbamoylfuran-

0]
0O
R 67 “\H,
F
o)

2-yl)metyl)-6',8'-
diflo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,082

>10

39

5
H
OH
F
o}

6'-flo-N-(4-
hydroxybenzyl)-
4'-0x0-3"4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,082

>10

40

ZT
Z>:
Iz
'T‘IE

6'-flo-N-(4-
flobenzyl)-4'-oxo0-
3'4'-dihydro-1"H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,083

1,793

41

N-(3-carbamoyl-
4-flobenzyl)-6'-
flo-1'-metyl-4'-
0x0-3',4'-dihydro-
1'H-

spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,093

>10

42

N-(3-amino-2,4-
diflobenzyl)-6'-
flo-1"-metyl-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,094

>10
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43

6'-flo-N-(4-flo-2-
hydroxybenzyl)-
4'-0x0-3"4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,099

>10

44

N-(3-((2,2-
dimetyl-3-(4-
metylpiperazin-1-
yl)-3-
oxopropyl)amino)
-4-flobenzyl)-6'-
flo-1'-metyl-4'-
ox0-3',4'-dihydro-
1'H-

spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,099

45

(S)-N-(3-((2,3-
dihydroxypropyl)
amino)-4-
flobenzyl)-6'-flo-
1'-metyl-4'-oxo0-
3'4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,100

>10

46

zT
z
=
05

6',8'-diflo-N-
(furan-3-
ylmetyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,105

2,942

47

ZT
z
=
=
i

N-((1H-pyrazol-
3-yl)metyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,106

>10

203
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48

6'-flo-N-(4-flo-3-
(2-
hydroxyetyl)carb
amoyl)benzyl)-4'-
0x0-3',4'-dihydro-
1'H-

spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,108

7,965

49

N-(4-amino-2,5-
diflobenzyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,113

>10

50

N-(5-amino-2,4-
diflobenzyl)-1'-
etyl-6'-flo-4'-0x0-
3'4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,122

>10

51

6'-flo-N-(4-flo-2-
(2,2,2-
trifloetoxy)benzyl
)-4'-0x0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,128

4,754

52

N-(2-(etylamino)-
4-flobenzyl)-6'-
flo-1'-metyl-4'-
ox0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,139

>10

53

N-
(benzo|d][1,3]dio
xol-4-ylmetyl)-
6',8'-diflo-4'-oxo0-
3' 4'-dihydro-1'H-

0,141

2,024

204
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X
E W NN
N H
0
F -0
0

spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

54

6',8'-diflo-N-(4-
hydroxybenzyl)-
4'-ox0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,003

9,852

55

6'-flo-N-(4-flo-3-
(metylsulfonamid
o)benzyl)-1'-
metyl-4'-oxo0-
3',4'-dihydro-1'H-
spiro[piperidin-

| NJ\NH
N H o
N\S//
. FO’/\ 4,2'-quinolin]-1-

carboxamit

0,150

5,168

56

N-(4-amino-3-
flobenzyl)-6'-flo-
4'-0x0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,166

>10

57

N-(4-amino-2,3-
diflobenzyl)-6'-
flo-4'-0x0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,170

>10

58

6'-flo-N-(4-flo-3-
((2-
metoxyetyl)carba
moyl)benzyl)-1'-
metyl-4'-0xo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,181

205
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59

)(')L
H =
F
@)

6'-flo-N-((2-
metylfuran-3-
ymetyl)-4'-oxo-
3'4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,185

60

(@] (0] HOH
H N/U\N N
F
F
o)

6'-flo-N-(4-flo-3-
((3-
hydroxyxyclobut
yl)carbamoyl)ben
zyl)-4'-ox0-3",4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,198

61

X
H
N N NH O
K@%‘“
F
o F

metyl 2-flo-5-((6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamido)met
yl)benzoat

0,205

3,042

62

By
’L N~ “NH
_ NH,
F \lFO
0

N-(3-(2-amino-2-
oxoetyl)-4-
flobenzyl)-6'-flo-
1'-metyl-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,212

>10

63

64

X
AN
|/ HO™
F

0

6',8'-diflo-N-((3-
hydroxypyridin-
2-yDmetyl)-4'-
0x0-3",4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,222

>10

X I
H -
i N m/\©:U\u
F
F
O

6'-flo-N-(4-flo-3-
(metylcarbamoyl)
benzyl)-4'-0xo-
3'4'-dihydro-1'H-
spiro[ piperidin-

0,222

>10

206
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4,2'-quinolin]-1-
carboxamit

65

N-(4-amino-3,5-
diflobenzyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-

F
n spiro[piperidin-
NH, 4,2'-quinolin]-1-

carboxamit

0,222

>10

66

N-((6-
(dimetylamino)py
ridin-2-yl)metyl)-
6',8'-diflo-4'-0xo-
v | 3'4-dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,223

>10

67

6'-flo-N-(4-flo-2-
(triflometyl)benz
CFs yl)-4'-ox0-3",4'-
dihydro-1'H-
. spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,225

2,300

68

N-(2-clo-4-
flobenzyl)-6'-flo-
cl 4'-0x0-3"4'-

PN dihydro-1'H-
i spiro[piperidin-

4,2'-quinolin]-1-
carboxamit

0,226

9,143

69

N-(3-
carbamoylbenzyl)
-6'-flo-4'-0xo0-

3' 4'-dihydro-1'H-
NH, . . . qs
@A spiro[piperidin-

4,2'-quinolin]-1-
carboxamit

0,233

>10

2077
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70

0
H )’L (ONGFN
N N/\©: OH
N H
F
F
0

6'-flo-N-(4-flo-3-
(2-
hydroxyetoxy)be
nzyl)-4'-oxo-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,238

3,546

71

X
H
§ N7 NH .
be ot
F
F F
o)

N-(2,4-diflo-5-(2-
hydroxyetoxy)be
nzyl)-6'-flo-4'-
0x0-3',4'-dihydro-
1'H-

spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,265

>10

72

(@]
AL
H ¢ "N N YN
\
F

0]

6'-flo-N-((5-
metyl-1H-
pyrazol-3-
yl)metyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,282

73

(0]
F H )J\ NH,
I N N/\©i
N H
F
F
(0]

N-(3-amino-4-
flobenzyl)-6',8'-
diflo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,295

3,483

74

X
H N~ NH ICSIJ//O
“NH,
F
o}

6'-flo-4'-0x0-N-
3-
sulfamoylbenzyl)
-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,305

>10

75

o) Foy
N N/”\N/\C[N\/\OH
N H
F
F
o)

N-(2,4-diflo-3-
((2-
hydroxyetyl)amin
o)benzyl)-1'-etyl-
6'-flo-4'-ox0-3",4'-

0,306

>10

208
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dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

76

N-(4-
aminobenzyl)-6'-
flo-1'-metyl-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,309

>10

77

X
TSR
F
F I HN\/\OH

N-(2,4-diflo-5-
((2-
hydroxyetyl)amin
0)benzyl)-6'-flo-
4'-0x0-3"4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,311

>10

78

6'-flo-N-(4-flo-3-
(2-
hydroxyetyl)amin
o)benzyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,321

>10

79

N-(3-carbamoyl-
4-flo-2-
metylbenzyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,345

80

N-(4-amino-2,6-
diflobenzyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-

0,347

>10

209
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4,2'-quinolin]-1-
carboxamit

81

|
1 g S
H N N N
F
F
(0]

N-(3-((2-
(dimetylamino)et
yl)carbamoyl)-4-
flobenzyl)-6'-lo-
4'-0x0-3"4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,352

82

6'-flo-N-(4-flo-3-
((2-
hydroxyetyl)carb
amoyl)benzyl)-1'-
metyl-4'-0xo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,356

>10

&3

6'-flo-N-(4-flo-3-
(hydroxymetyl)be
nzyl)-4'-oxo-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,361

>10

84

N-(3-amino-2,4-
diflobenzyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,367

>10

&5

(E)-1'-(but-2-en-
1-y1)-6'-flo-N-(4-
flobenzyl)-4'-oxo-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,371

9,487

210
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86

HO

i \LNH
|
|
(6]

6'-flo-N-(4-flo-2-
((2-
hydroxyetyl)amin
o)benzyl)-1'-
metyl-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,379

>10

&7

X
Cl
H
N N N/\@
NH,
F
O

N-(4-amino-3-
clobenzyl)-6'-flo-
4'-ox0-3',4'-
dihydro-1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamit

0,388

>10

88

)OJ\ 0]
OH
F
F
0]

6'-flo-N-(4-flo-3-
((2-
hydroxypropyl)ca
rbamoyl)benzyl)-
1'-metyl-4'-0xo0-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,421

&9

j\
NH,

N-(4-
aminobenzyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,436

>10

90

6'-flo-N-(4-flo-3-
((2-(2-
oxopyrolidin-1-
yl)etyl)amino)ben
zyl)-1'-metyl-4'-
ox0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,443
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91

N-(2,4-diflo-3-
(2-
hydroxyetyl)amin
0)benzyl)-6'-flo-
1'-metyl-4'-oxo0-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,451

>10

92

6'-flo-N-(4-flo-3-
(1-
hydroxyetyl)benz
y1)-1'-metyl-4'-
ox0-3",4'-dihydro-
1'H-

spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,467

>10

93

ZT
Z>:
I=
Zﬁ\
pzd

N-((4-clo-1-
metyl-1H-
pyrazol-5-
yl)metyl)-6'-flo-
4'-0x0-3',4'-
dihydro-1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamit

5,733

>10

94

(R)-6'-flo-N-(4-
flo-3-((2-
hydroxypropyl)ca
rbamoyl)benzyl)-
1'-metyl-4'-oxo0-
3' 4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,471

9,490

95

N-(3-amino-4-
flobenzyl)-6'-flo-
4'-ox0-3'4'-
dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,485

>10

212
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96

JN
H =
ISRRe;
F
o]

6'-flo-4'-0x0-N-
(2-
(triflometyl)furan
-3-yl)metyl)-3',4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,489

97

6'-flo-N-(4-flo-3-
((2-hydroxy-2-
metylpropyl)carb
amoyl)benzyl)-1'-
metyl-4'-o0xo-
3'4'-dihydro-1"H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,491

98

N-(4-amino-2-
flobenzyl)-6'-flo-
4'-0x0-3"4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,498

>10

99

6'-flo-N-(4-flo-3-
((2-
metoxyetyl)amin
o)benzyl)-4'-oxo-
3' 4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,507

>10

100

N-(3-((2-
xyclopropyl-2-
oxoetyl)carbamoy
1)-4-flobenzyl)-6'-
flo-4'-0x0-3',4'-
dihydro-1"H-

spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,518

213
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101

1 i
H NN N CF
F
F
o

6'-flo-N-(4-flo-3-
((2,2,2-
trifloetyl)carbamo
yl)benzyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,528

>10

102

(0] SN
NP S ‘v
N N
N H/\©i
F
F
(0]

6'-flo-N-(4-flo-3-
(3-
metoxyazetidin-
1-yl)benzyl)-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,555

3,716

103

N-(3-(2-amino-2-
oxoetyl)-4-
flobenzyl)-6'-flo-
4'-0x0-3",4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,558

>10

104

0] CF3

(@]
H N N/\©\
N H
NH,
o

N-(4-amino-2-
(triflometyl)benz
y1)-6'-flo-4'-0x0-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,573

>10

105

6'-flo-N-(4-flo-3-
(oxetan-3-
ylcarbamoyl)benz
yl)-4'-ox0-3",4'-
dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,580

>10

214
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106

ZT
Z

N-((3-etyl-5-
metylisoxazol-4-
ylmetyl)-6'-flo-
4'-ox0-3",4'-
dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,598

107

ZT
Z>:
Iz
[ﬁ
pd

6'-flo-N-
(isoxazol-4-
ylmetyl)-4'-oxo-
3'.4'-dihydro-1'"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,612

>10

108

N-(4-
(diflometoxy)-3-
flobenzyl)-6',8'-
diflo-4'-ox0-3"'4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,646

3,181

109

N-(3-carbamoyl-
2,4-diflobenzyl)-
6'-flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,690

>10

110

N-((2,5-
dimetylfuran-3-
yl)metyl)-6'-flo-
4'-0x0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,700

111

N-(4-amino-2-
clobenzyl)-6'-flo-
4'-ox0-3',4'-
dihydro-1'H-
spiro[piperidin-

0,733

>10

215
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4,2'-quinolin]-1-
carboxamit

112

N-(4-amino-3-
(triflometyl)benz
y1)-6'-flo-4'-ox0-
3',4'-dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,783

>10

113

N-(3-((2,2-
dimetyl-3-
morpholino-3-
oxopropyl)amino)
-4-flobenzyl)-6'-
flo-1'-metyl-4'-
oxo-3',4'-dihydro-
1'H-

spiro|[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,846

114

(0] OMe

6'-flo-N-(4-flo-2-
metoxybenzyl)-
4'-ox0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,913

4,432

115

6',8'-diflo-N-((2-
metoxypyridin-4-
yl)metyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,930

>10

116

N-(4-amino-2-
metylbenzyl)-6'-
flo-4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,935

>10

216
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117

(S)-6'-flo-N-(4-
flo-3-((2-
hydroxypropyl)ca
rbamoyl)benzyl)-
1'-metyl-4'-oxo0-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,956

>10

118

ZT
P4
=
I=
j

6'-flo-N-
(isoxazol-3-
ylmetyl)-4'-oxo-
3'.4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,014

>10

119

ZT
Z>:
Iz
=z i
T

N-(4-amino-3-
metylbenzyl)-6'-
flo-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,023

>10

120

ZT

Z
Iz
E\ ZT

N-((1H-indol-6-
yl)metyl)-6'-flo-
4'-ox0-3'4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,050

>10

121

6'-flo-N-(4-flo-3-
(((2-metyloxazol-
5-
yl)metyl)carbamo
yl)benzyl)-4'-oxo-
3'.4'-dihydro-1H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

1,082

122

" N/U\N N OH
N H H
F
F 1-

(E)-6'-flo-N-(4-
flo-3-((4-
hydroxybut-2-en-

yl)carbamoyl)ben

1,110

217
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zyl)-4'-ox0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

123

ZT

6',8'-diflo-N-((5-
metylthiophen-2-
yl)metyl)-4'-oxo-
3',.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,135

5,387

124

ZT

6'-flo-N-
(isoxazol-5-

I ylmetyl)-4'-oxo-

3'.4'-dihydro-1'H-
O-N | spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,157

>10

125

ZT

6',8'-diflo-N-((6-
flopyridin-3-
yl)metyl)-4'-oxo0-
N 3' 4'-dihydro-1'H-
z spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,170

>10

126

N-(5-amino-2,4-
diflobenzyl)-6'-
F flo-4'-0x0-3",4'-

dihydro-1'H-
. spiro[piperidin-
NH, 4,2'-quinolin]-1-

carboxamit

1,293

>10

127

ZT

6'-flo-N-((5-
metyl-2-
(triflometyl)furan
-3-yl)metyl)-4'-
CFs | ox0-3',4'-dihydro-

N/\ﬁio 1'H-
H T
= spiro[piperidin-

4,2'-quinolin]-1-
carboxamit

1,430

218
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128

6'-flo-N-(4-flo-3-
(prop-2-yn-1-
ylcarbamoyl)benz
yl)-4'-0x0-3',4'-
dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

1,483

129

6',8'-diflo-N-(3-
(hydroxymetyl)be
on | nzyl)-4'-oxo-3'4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

1,519

>10

130

N-(3-(1H-
imidazol-2-
yl)benzyl)-6'-flo-
4'-o0x0-3'4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,534

>10

6'-flo-N-(4-flo-3-
(metylsulfonamid
o)benzyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,619

>10

132

6',8'-diflo-N-(4-
flo-3-
(hydroxymetyl)be
nzyl)-4'-oxo0-3',4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

1,718

>10

133

N-(3-
(xyclopropansulf
onamido)-4-

& flobenzyl)-6'-flo-

4'-ox0-3'4'-
dihydro-1'H-

1,771

>10

219
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spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

134

ZT

6'-flo-N-((3-
metyl-1,2,4-
oxadiazol-5-
yl)metyl)-4'-oxo-
3'.4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

1,783

0,094

135

6'-flo-N-(4-flo-3-
(1-
hydroxyetyl)benz
on | yDh-4'-oxo-3'4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,862

>10

136

ZT

N-((6-
aminopyridin-3-
yl)metyl)-6'-flo-
4'-0x0-3",4'-
dihydro-1'H-

_ spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

1,991

>10

137

N-(2-amino-4-
flobenzyl)-6'-flo-
4'-0x0-3'4'-

X dihydro-1'H-

pZ spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,026

>10

138

ZT

6'-flo-N-(oxazol-
4-ylmetyl)-4'-
ox0-3',4'-dihydro-

/\K\ IVH_

spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,107

>10
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139

6'-flo-N-(4-flo-3-
(2-
hydroxypropan-2-
yl)benzyl)-1'-
metyl-4'-0xo-

3' 4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,302

8,828

140

axit  3-((2-flo-5-
((6'-flo-1'-metyl-
4'-0x0-3",4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamido)mety
)phenyl)amino)-
2,2-
dimetylpropanoic

2,337

>10

141

N-
(benzo[c][1,2,5]o
xadiazol-4-
ylmetyl)-6'-flo-4'-
ox0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,449

>10

142

N-(3-carbamoyl-
4-flobenzyl)-6'-
flo-8'-metyl-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,449

>10

143

6'-flo-N-(4-flo-3-
(propylcarbamoyl
)benzyl)-4'-oxo-
3' 4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

2,625

>10
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144

L
F Y
F

0]

N-(3-(1H-1,2,4-
triazol-1-
yl)benzyl)-6',8'-
diflo-4'-0x0-3",4'-
dihydro-1'H-
spiro|[ piperidin-
4,2'-quinolin]-1-
carboxamit

3,051

>10

145

6'-flo-N-((1-
metyl-1H-
pyrazol-4-
yl)metyl)-4'-oxo-
3'4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

3,498

6,055

146

6'-flo-N-(4-flo-3-
(((2-
hydroxyetyl)amin
o)metyl)benzyl)-
4'-ox0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

3,653

2,794

147

6'-flo-N-(4-flo-3-
(sulfamoylmetyl)
benzyl)-4'-oxo0-
3',4'-dihydro-1"H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

3,965

>10

148

axit  3-((2-flo-5-
((6'-flo-1"-metyl-
4'-0x0-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamido)met
yl)phenyl)amino)
propanoic

4,933
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149

X
|
N NTON CF3
F
F
0

(R)-N-(3-(1-
amino-2,2,2-
trifloetyl)-4-
flobenzyl)-6'-flo-
1'-metyl-4'-oxo-
3',.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

5,431

>10

150

X
Fn N N/\@\F
O/kF
F
o}

N-(4-
(diflometoxy)ben
zyl)-6',8'-diflo-4'-
0x0-3',4'-dihydro-
1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

6,274

2,622

151

X
I
N
F
F
OH

(R)-6'-flo-N-(4-
flobenzyl)-4'-
hydroxy-1'-metyl-
3' 4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,024

0,020

151

x
|
vy VW
F
F T
OH

(S)-6'-flo-N-(4-
flobenzyl)-4'-
hydroxy-1'-metyl-
3'.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

3,40

6,07

152

i
H
F
F
OH

(R)-6'-flo-N-(4-
flobenzyl)-4'-
hydroxy-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,021

0,016

153

Y
Jsapet
F
F 7
OH

(S)-6'-flo-N-(4-
flobenzyl)-4'-
hydroxy-3',4'-
dihydro-1'H-
spiro[piperidin-

2,260

2,500

223



48952

224/270

4,2'-quinolin]-1-
carboxamit

154

P
F
F
OH

(R)-6'-flo-N-(4-
flo-2-
hydroxybenzyl)-
4'-hydroxy-3',4'-
dihydro-1'H-
spiro| piperidin-
4,2'-quinolin]-1-
carboxamit

0,005

0,005

154

SN
H N
F
F ?
OH

(S)-6'-flo-N-(4-
flo-2-
hydroxybenzyl)-
4'-hydroxy-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,464

0,749

155

OH

N-(3-carbamoyl-
4-flobenzyl)-6'-
flo-4'-hydroxy-1'-
metyl-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,005

0,001

156

N-(2,4-diflo-5-
((2-
hydroxyetyl)amin
0)benzyl)-6'-flo-
4'-hydroxy-1'-
metyl-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,049

0,080

157

OH

N-(3-carbamoyl-

4-flobenzyl)-6',8'-
diflo-4'-hydroxy-

3',4'-dihydro-1"H-
spiro[piperidin-

0,0001

0,002
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4,2'-quinolin]-1-
carboxamit

158

ZT
Z>:
Iz
il e
T
N

OH

N-(3-amino-4-
flobenzyl)-6'-flo-
4'-hydroxy-3',4'-
dihydro-1"H-
spiro[piperidin-
4,2'-quinolinj-1-
carboxamit

0,033

0,006

159

ZT
z

=
Iz
n ;
o
T

OH

6'-flo-N-(4-flo-3-
(hydroxymetyl)be
nzyl)-4'-hydroxy-
3'.4'-dihydro-1'H-
spiro|piperidin-
4,2'-quinolin]-1-
carboxamit

0,053

0,067

160

N-(3-carbamoyl-
4-flobenzyl)-6'-
flo-4'-hydroxy-
3',4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,0004

0,001

161

N-(3-(2-amino-2-
oxoetyl)-4-
flobenzyl)-6'-flo-
4'-hydroxy-1'-
metyl-3',4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,278

0,091

162

OH

OH

6'-flo-N-(4-flo-3-
((3-
hydroxyxyclobut
yl)carbamoyl)ben
zyl)-4'-hydroxy-
3',4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,047
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163

6'-flo-N-(4-flo-3-
(2-
hydroxyetoxy)be
nzyl)-4'-hydroxy-
on | I'-metyl-3",4'-
dihydro-1H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,076

0,011

164

ZT
z

OH

6'-flo-N-(4-flo-3-
(metylsulfonamid
o)benzyl)-4'-
hydroxy-3',4'-

Q o | dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,253

0,234

165

6'-flo-N-(4-flo-3-
((2-
hydroxyetyl)amin
o)benzyl)-4'-
hydroxy-1'-metyl-
3',4'-dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
on | carboxamit

0,049

0,023

166

6'-flo-N-(4-flo-2-
((2-
metoxyetyl)amin
o)benzyl)-4'-
hydroxy-1'-metyl-
3',4'-dihydro-1"H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,003

0,022

167

N-(3-((R)-1-
amino-2,2,2-
trifloetyl)-4-

NH, | flobenzyl)-6'-flo-

4'-hydroxy-1'-
metyl-3',4'-
dihydro-1'H-
spiro[piperidin-

0,345

0,100
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4,2'-quinolin]-1-
carboxamit

168

(0] OMe

N

F
F

OH

6'-flo-N-(4-flo-2-
metoxybenzyl)-
4'-hydroxy-3',4'-
dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,041

0,049

169

b
0
F
OH

(R)-6'-flo-4'-
hydroxy-N-((2-
metylfuran-3-
ylmetyl)-3',4'-
dihydro-1'H-
spiro[ piperidin-
4,2'-quinolin]-1-
carboxamit

0,008

170

X
F
H N
X
NH,
F'
OH

(R)-N-(4-amino-
3-flobenzyl)-6'-
flo-4'-hydroxy-
3'4'-dihydro-1'H
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

0,011

170

hiy
H NN F
I\ " NH
2
NN
OH

(S)-N-(4-amino-
3-flobenzyl)-6'-
flo-4'-hydroxy-
3'.4'-dihydro-1'H-
spiro[piperidin-
4,2'-quinolin]-1-
carboxamit

17,30

Tht nghiém tang sinh té bao dé danh gia hoat tinh hop chét trong bang mé& rong cua 57

dong t& bao ung thu phdi dot bién va kicu dai con duong NRF2.

Bang mé rong cua dong té bao ung thu phoi dot bién va kiéu dai con duong NRF2 dugc

chay dé ching minh thém bién dang chon loc ctia hop chat & cac dong té bao ¢6 mire do

thay ddi cita su bidu hién mARN AKR1C3. Cé Chat Phan Ung Kha Niang Séng Té Bao

PrestoBlue va Cell Titer Glo dugc ghép v6inhau lam két qua doc thir nghiém cubi cling.

PrestoBlue 1a dung dich gdc resazurin c6 thé tham vao t€ bao ma st dung kha nang khir
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cua té bao séng dé do dinh lugng su ting sinh ctia chiing. Cell Titer Glo do lugng ATP

cO mat, chét chi thi ctia té bao hoat ddng trao ddi chét.

Tém tét, phan tich va két qua lap bién dang thir nghi¢m téng sinh dong té bao ung thu
phdi duge md rong

Céc té bao duoc cy vao dia tht nghiém 384 giéng (Greiner Bio-on, Catalog #781080)
bang céach st dung mdy phén tan vi dia Thermo Scientific Matrix WellMate va hop chtra
bng dung mot 1in 15 nho Thermo Scientific Matrix WellMate (Catalog #201-30002)
trong 30 ul mdi truong sinh truong (RPMI-1640 ¢6 bd sung véi huyét thanh thai bd 10%
va penixilin/ streptomyxin 1%) trong mdi giéng (tr 1000 dén 2000 té bao/giéng tuy
thudc vao thoi gian nhan do6i). Sau khi lang t& bao ra dia, cac dia thir nghiém dugc dat
vao thiét bi @ nudi cdy md & nhiét do 37 °C/CO2 5 % qua dém. Ngdy hom sau mot dia
thir nghiém déi véi mdi dong té bao duoc st dung c6 két qua doc Ngay 0 Cell Titer Glo
va PrestoBlue. 3 pl Chit Phan Ung Kha Ning Séng Té Bao PrestoBlue (Thermo
Scientific, Catalog #A13262) dugc bd sung vao mdi giéng va sau do cac dia thir nghi¢m
duoc ¢ nhiét do 37 °C/CO2 5 % trong thoi gian 30 phut trude khi doc do phat huynh
quang trén mday doc dia da ché do EnVision 2105 (Perkin Elmer). Sau khi ¢6 két qua
doc PrestoBlue sau d6 18 pl Cell Titer Glo (Promega, Catalog #G7572) duge bd sung
vao mdi giéng, d8 cho dia duoc U & nhiét do trong phong trong thoi gian 10 phut trude
khi doc do phat quang trén EnVision. Sau d6 hop chét dugc bd sung vao cac dia thir
nghiém con lai (mdi dong té bao duoc chay trong ba ban sao) bang céach st dung bd xr
ly dich 16ng 4m thanh Labcyte Inc Echo 555. Hop chét dugc tao mang vao vi dia LDV
384 giéng da dinh lwong Labeyte Inc Echo (Cat# LP-0200-GNF10). Hop chét dugc pha
loang theo day 1:3,16 dé tao ra dap tng lidu lwong 8 diém d6i v6i ndng do cao nhét cudi
cang bang 1 pM. DMSO (0,3%) dugc st dung lam dbi chimg trung hoa (NC) va MG132
(30uM) dugc str dung lam d6i chtmg hoat tinh (AC). 90 nl hop chit dugc bd sung vao
30 pl cua té bao bang cach st dung bd xu ly dich 1éng &m thanh Labcyte Inc Echo 555
dbi voi ndng do thir nghiém DMSO cubi cuing bang 0,3%. Sau khi bd sung hop chét, cac
dia thr nghiém dugc quay giam td¢ trong dng ly tAm mat ban 6 tbc do 500 vong/phut
trong thoi gian 1 phit va sau d6 duge dét vao thiét bi G nudi cAy mo & nhiét do 37 °C/COa
5 % trong thoi gian 72 gid. Sau khi 1 72 gid, tt ca cc dia thtr nghiém dugc doc két qua
bing cach sir dung PrestoBlue va Cell Titer Glo bang céach st dung cung diéu kién dugc

m6 t & trén déi véi viee doc két qua Ngay 0. Két qua doc Ngay 0 (t€ bao khong duge
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xt ly) duge st dung 48 so sanh véi cac mau duge xir Iy bing DMSO 72 gio trén mdi
dia thir nghiém nhu 18 mot cach d& theo doi s8 1An sinh trudng ctia mdi dong té bao. Su
chuén hoa dua trén dbi chimg NC1 dugce st dung dé phan tich di liéu trong Helios, ma
két hop déi chémg trung hoa (NC) DMSO va déi chimg hoat tinh (AC) MG132 dé tao
ra duong cong dap ung liéu luong ma sau do dugc st dung dé tinh AC50 dugc dinh
lugng tuyét d6i cho mdi hop chit va dong té bao.

M hinh tinh sy chudn héa NC1: NC1: x, = $100 (x - NC) 1 {AC - NC)

+/- duge dit bang thiét 1ap thong s6 kiéu trc ché trong d6 NC va AC la céc gia tri trung
binh (trung binh hodc trung vi) cua céc gié tri giéng NC va AC tuong tmg. Gia tri AC50
Tuyei D&i Puoc Dinh Lugng déi véi Hop chit 36 va Hop chét 40 duoc liét ké trong
bang dudi day va dugc thé hién duéi dang hoat tinh trung binh & cé hai két qua doc thtr

nghiém PrestoBlue va Cell Titer Glo.

Gia tri AC50 duoc dinh luwong tuyét dbi liét ké & dudi day la dai dién cta mdi hoat tinh

trung binh ctia hop chét & ca hai két qua doc thir nghiém PrestoBlue va Cell Titer Glo.

Hop chét 40 ' Hop chit 36 7
'Sy bicu  hién
Dong € bio ACS0 duge dinh | ACS0 duge dinh pyAgeq AKRICS
luong tuyét doi lugng tuyét doi (*TPM)
(nM) (nM) ]
| A427 >1000 >1000 0,2
HCC2108 - >1000 ' >1000 0.5
NCI-H524 >1000 >1000 0,8
NCI-H2286 >1000 >1000 0,9
NCI-H23 ' >1000 1 >1000 1
| NCI-H1299 ' >1000 - >1000 1,3
' NCI-HI650 ' >1000 >1000 1.3

279
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NCI-H1838

f§>1ooo

1,5
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>1000

1,8

LCLC9TTMI s000 sw00 |
 NCI-H1581 * >1000 >1000 1,9
5\7&;1271 o %>1ooo ~1000 24
; o o >1000~ L
§5N<:1-Hl§68 >1000 >1000 2.8
oo s S0 29
HCCT8 >1000 >1000 3
NCLH66L =100 ~1000 3
CORL-279 >1000 >1000 3.6
NCIHI339>1000 >1ooo R Pram—
SBCS >1000 >1000 55
| NCI-H358 >1000 ‘ >1000 56
RéRFLcAI ~1000 ;1 P
NCLHI373 >1000 >1000 8
NCHHT S si00 >1000 8.9
| ; i i
NCI-H322 >1000 >1000 21 |

|CAL-12T

>1000

230
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DV-90 159 347 48,9
NCLHSIO 983 R
DMS-53 >1000 >1000 59,7

EBC-1 >1000 ~1000 9.4
necas a0 705 s
NCLHI43S 273 478 171,1 |

| |

| RERF-LC-MS >1000 ~1000 2216 |
NCLIR030 e 648 307
iﬁéiﬁﬁgééw 641 S0
' NCI-H596 334 754 265,6

NCLHI573 293 w 946 3062 a
I XF-289 * 835 781 358,4
Newm 196 553 4186
NCLHS20  s1000 >1000 O lese
NCLH460 50 268 865,3
— T ——
LK2 >1000 >1000 1107
,Niéll}ié,(;2,3 S )63 R— 'M347 e i 1424:g ,,,,,,,,,,,,,
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PC-14 92 308 14663 |
T o - B
NCLH2122 56 258 1507,5
t;]jCﬁ?[;_I-:]zéﬂl’}‘zM R ;..N.w,.,.é\ _1;1?5_ I R B i ‘> 1,(;00 S — S ,.,i. 525;4 S ——
BEN 57 399 25735
NCLHI437 68 - 257 w08
PO 56 I L o 179 o

NCI-111944 52 275 3164,3

Khéng c6 sin dit |
COLO-699 1 >1000 1 >1000

licu
‘ , ; Khéng c6 san dix
HLC-1 - >1000 - >1000

: lidu
g | | Khoéng c6 san dit
| VMRC-LCD 1330 474 g
; i ! 1cu

* $6 Ban Phién Ma Trong Moi Triéu Kilobazo
Thit nghiém KARS AMP Transcreener FP dé do su tic ché ciia hoat tinh enzym KARS

Lysin-tRNA synthetaza (KARS) 1a enzym ma xuc tac cho phan Gng ctia ATP, L-lysin,
va tARN(Lys) dé tao thanh AMP, diphosphat, va L-lysyl-tARN(Lys).

Transceener® AMP/GMP (BellBrook Labs, Madison, WI, USA) la tht nghiém mién
dich phan cuc huynh quang (FP) canh tranh, mau do xa dua trén su phat hién cia AMP,
ma 1a mot trong céc san phém clia sy aminoaxyl hoa cua tARN. Trong thtr nghiém nay,
AMP da gén nhan huynh quang (AMP Alexa Fluor 633) dugc dung lam chét theo dai
ma ¢ thé duoc nhan ra bang khang thé ddc hiéu. Khi khong c6 mat AMP, tht ca cac
phan tu chét theo doi duoc lién két v6i khang thé din dén d6 phan cyc I6n. San phim

AMP duoc tao ra bdng phan ting enzym s& canh tranh véi chat theo doi dé lién két voi
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khang thé ma dAn dén su giam di cta do phéan cuc. Nhu vay, hoat tinh enzym ti 1¢ nghich
véi gia tri FP.

Quy trinh thir nghiém

Protein KARS nguoi (céc gbc 70-584) dugce biéu hién va tinh ché bang cach st dung
quy trinh trong tu v6i quy trinh duge mo ta trong tai liéu (Crystal structure of tetrameric
form of human lysyl-tRNA synthetase: Implications for multisynthetase complex

formation Guo, M., Ignatov, M., Musier-Forsyth, K., Schimmel, P., Yang, X.L. (2008)
Proc.Natl.Acad.Sci.Usa 105: 2331-2336).

Thi nghiém enzym KARS dugc thyuc hién trong thé tich cudi cung bang 10 pl trong mdi
giéng clia dia 384 giéng Corning Costar, dia khong duge xur ly mau den, day phang.
Nong do thir nghiém cudi cing 1a 20 mM HEPES pH 7.5, 1 mM DTT, 50 asM KARS
ngudi, 20 uM ATP, 50 uM L-lysin, 1 pM tARN va 8 mM MgCls.

Hop chét duge pha lodng theo day 1:3 trong DMSO trong dia chi dé tao ra dap tng liéu
lwgng 10 diém nong do voi ndng do 16n nhat 1a 10 mM. 50 nl tir dia chd hop chét duoc
chdm trong mdi giéng ctia dia mau den 384 (Corning 3573), va 5 ul hdn hop enzym
chita 100 nM KARS dugc pha lodng trong chit dém thtr nghiém (20 mM HEPES d¢ pH
7,5 va 1 mM DTT) dugce bd sung. Phan tng dugc bd sung bang cach bd sung 5 pl cta
hdn hop chét chira 40 M ATP (cubi cung 1a 20 uM ATP), 100 uM L-lysin (cudi cing
1a 50 uM), 2 uM tARN (cubi cuing 1a 1 pM), 16 mM MgCla (cudi ciing 12 8 mM MgClh)
duoc pha lodng trong chét dém thir nghiém (20 mM HEPES d6 pH 7,5 va 1 mM DTT).
Hdn hop dugce tron va dugce U trong thoi gian 2 gio' ¢ nhiét do trong phong trudce khi két

thuc phan tng.

Céac chét dém dung va phat hién T ranscreener® duoc didu ché (1X chét dém dimng [cuéi
cung: 0,5X], 2 nM Chét theo ddi [cubi cing: 1 nM] va 5 pg/ml khéng thé khang-AMP
[cudi cing: 2,5 pg/ml] trong nuéce da khu ion) va 10 ul ctia hon hop dirng va phat hién
duoc bo sung vao cac giéng phan Gng, tron trong mot phut va ly tam & tbe do 1000
vong/phut trong thoi gian 10 gidy. Cac dia dugc doc sau khi G & nhiét do trong phong
trong thoi gian 30-60 phut bang cach st dung Infinite® M1000 voi cac thiét 1ap sau
day: Chiéu dai budc song kich thich: 635 nm; Chiéu dai budc séng phat ra: 680 nm. Gia
tri P ctia dbi chimg DMSO duoc sit dung dé chuén héa dit Jiéu va tinh IC50 cta hop

chét bang cach st dung goi Phan Mém Helios.
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Hop chét ACS50 tuyét dbi dinh lrong thir nghiém
AMP Transcreener KARS nguoi (nM)

? > 10,000

40 > 10,000

151a 9.1

152 9.1

153 > 10,000

154a 1.7

155 19,0

156 23.5

157 34,1

158 42.1

159 45.9

160 472

161 71.8

162 73.7

163 98.4

164 105,6

165 199,2

166 242.5

17 917,7
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Su chuyén ddi ctia chét tre ché KARS phy thuge AKR1C3 bang enzym AKR1C3 ngudi

d3 duoc tinh ché

Aldo-keto reductaza 1C3 (AKR1C3), con goi 1a 17p-hydroxysteroit dehydrogenaza typ
5 (17p-HSD5) hodc prostaglandin F synthaza (PGFS) la thanh vién cua si€u ho aldo-
keto reductaza (AKR). Enzym ndy hoat dong nhu la 3-, 17- va 20-ketosteroit reductaza
phu thugc NADP(H) va dong vai tro quan trong trong sut chuyén héa hormon steroit,
cling nhu 1a sy chuyén hoa cua xenobiotic bao gdém hydrocacbon thom da vong. Dong
hoc cua su chuyén ddi cua hop chét 40 thanh hop chét 152 duoc do bé“mg cach sur dung
enzym AKR1C3 nguoi da duge tinh ché va LC-MS lam két qua doc. Hinh 1 minh hoa

su chuyén doi dong hoc.
Sy tinh ché protein AKR1C3 ngudi

Trinh ty ADN AKR1C3 ngudi chidu dai ddy di dugc tong hop bang GeneArt (Thermo
Fisher scientific) va dugc tich dong vao vecto pSpeed-ET bang céach st dung tach dong
Kéo Dai Doan Mdi Khong Hoan Toan Polymeraza (Polymerase Incomplete Primer
Extension - PIPE) (Methods Mol Biol. 2009;498:91-103). Protein dwgc gan dudi His &
dau tan cung N dugc thu 14y bang su biéu hién ctia plasmit trong ching E. Coli BL21-
CODONPLUS(DE3)-RIL (Agilent 230245). Khuén lac don 1& duge cho sinh trudng qua
dém trong 25 ml moi truong nudi cdy ctia Canh Thit Lysogeny chira 50 ng/ml
Kanamycin & nhiét do 30 °C co lic. Mbi truong nudi ciy nay dugc chuyén vao Canh
Thit Terrific chtra 50 pg/ml Kanamycin va cho sinh truéng & nhiét do 37 °C ¢6 lic dén
khi OD bang 0,6-1. Sau d6 cac moi trudng nudi cdy duogc dit trong thiét bi a 18 °C trong
thoi gian 45 phuat, duge gy cam uUng bang 1 mM IPTG (dbi v6i Cyno) hodc 0,2%

arabinoza (d6i v6i Nguoi) va cho sinh truéng qua dém 6 nhiét do 18 °C.

Moi truong nudi ciy vi khuén duoc tao vién bang cach ly tdm (7000 vong/phut trong
thoi gian 10 phut). Céc vién dugc nghién bang bua, va duoc tai tao huyén phil trong 40
ml chét dém Q-proteome dugc didu ché theo quy trinh Qiagen (Qiagen 37900) v6i 20
mM imidazol va vién nén chét e ché proteaza (Roche05056489001). Dich dung giai
dwoc 0 & nhiét dd 4 °C c6 quay trong thoi gian 30 phut, va sau do6 quay gidm tdc & tbe
d6 24.000 g trong thoi gian 30 phut. Dich ndi bé mit duoc loc trén b loc 0,45 pm va
duoc tai 1én trén cdt HisTrap 1 ml (GE Healthcare 17-5319-01) béng cach st dung hé

thdng sic ky AktaXpress va rira giai bang cac chit dém sau day:
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Dich rira I (50 mM Tris, 500 mM NaCl, 20 mM Imidazol, 10% Glyxerol)
Dich rtra IT (50 mM Tris, 500 mM NaCl, 30 mM Imidazol, 10% glyxerol)
Chét dém rira giai (50mM Tris, 150 mM NaCl, 300 mM Imidazol, 10% glyxerol)

Céc phan doan dinh dugc gom lai va duge tai 1én trén cdt loc 16/60 Superdex 200 gel
(GE Healthcare 28989335) da dugc lam can bang truée véi chAt dém rua gidi (50 mM
Tris, 200 mM NaCl, 5% Glyxerol). Cac phén doan rira giai dugc tdp hop va cac phan
doan dinh chira protein c6 kich thuéc dung dugc gom lai va co dén ndng do cudi cing
>1mg/ml biang cach st dung thiét bi nong do ngudng ngit 10k Amicon (Millipore
UFC901024)

Quy trinh thir nghiém dong hoc enzym

Protein AKR1C3 nguoi duoc biéu hién va tinh ché bing cach st dung quy trinh tuong
ty voi quy trinh duge mo ta trong tai liéu (Crystal structures of three classes of non-
steroidal anti-inflammatory drugs in complex with aldo-keto reductase 1C3. Flanagan,
J.U., Yosaatmadja, Y., Teague, R.M., Chai, M.Z., Turnbull, A.P., Squire, C.J. (2012)
Plos One 7: €43965-¢43965).

Céac phan ung dugc thuc hién & nhiét do 37°C trong chit dém pH 7,4 (10 mM phosphat,
130 mM NaCl, 1 mM DTT, 0,01% Triton) chira NADPH (50 pM). Co chit Hop chat
40 dwoc tao ra dén nong do mong mubn véi ndng @6 DMSO cudi cing 1%. Céc ndng
d6 AKR1C3 12 0,25 pM (déi v6i cac phan tng chira 100, 50 va 25 uM co chat), hoic
0,5 uM (dbi vdi cac phan tng chira 12,5, 6,25 va 3,12 uM co chit). Tai c4c thoi diém
khéc nhau, cac phan Ging duoc dap t4t bang ACN:MeOH (3:1), va cd ndng do san pham
va ndng do co chit ddu duoc xéc dinh bing LC-MS/MS. Toc d§ phan (g duge phan
tich va duoc 1am khép véi phuong trinh Michaelis-Menten bang cach st dung GraphPad
Prism, va céc hing sb dong hoc dugc tinh.

Quy trinh LC-MS/MS

C4c mau dugc phan tich bang phép do phé khdi trén thiét bi AB Sciex 6500 Q-Trap. Su
tach sic ky dbi ximg dat dugc bing gradien HPLC (CTC PAL/Agilent 1260) trong thoi
gian 2,5 phut trén cot ACE C18-AR (30 x 2,1mm, 3pm) béng cach st dung pha dong A
va B 1an luot cia nudce va axetonitril, cd hai déu chira axit formic 0,1%, & tdc do dong

chay bang 0,7 ml/phut. Glyburide dugc sir dung lam noi chuén.
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Su tach sic ky bat dbi xtng dat dugc bang HPLC dang dong (Shimadzu) trong thoi gian
7 phut trén cot Daicel Chiralpak AGP (150 x 4mm, Spm) bang cach st dung pha dong
chira 90% ctia 90:10 10mM amoni axetat chira axit formic 0,1%, duoc didu chinh dén
do pH 7 bing amoni hydroxit:axetonitril va 10% metanol, & toc do dong chay bang 0,6

ml/phut. Carbamazepin duge st dung lam noi chuén.
Vidul

Su thay d6i dugc ddng hoc va duge luc hoc (PK/PD) phu thugc lidu lugng Hop chét 40
trong manh ghép khéc loai ung thu phoi nguoi NCI-H1944 biéu hién AKR1C3 bi dot
bi¢n KEAP1

Mbi quan hé PK/PD ciia hop chét 40 dugc danh gid & chudt nhit trui 16ng c6
dong t& bao NCI-H1944 (bi dot bién KEAP1, biéu hién AKR1C3) dudi da da duge thiét
lap co ngudn gbe tir manh ghép khéc loai ung thu phdi (Hinh 2). Sau lan dung qua duong
miéng don 1¢ cua hop chat 40, mau va khdi u duoc gom lai dé khao sat bién dang PK
cta ham lugng Hop chét 40 trong méu va khdi u. Hop chét 152, chét chuyén héa hoat
tinh cta tién duoc chit Hop chét 40 ma tc ché KARS ciing duoc do trong khéi u va
méu. Dit lidu PK dugc so sanh v6i két qua doc chi thi PD khéi u clia sy gy cdm ung
mMARN DDIT3 va EGR1, két qua doc phién mé xudi dong ciia sy Grc ché KARS. Khoang
thoi gian gdy cam (g ciia DDIT3 va déc bi¢t 1a ham luong mARN EGRI1 tang lén v6i
su gia tang lidu luong, ma lién quan dén khoang thoi gian cia PK ctla tién dugc chit
Hop chit 40 va ham luong trong khéi u ctia chit (e ché hoat tinh Hop chét 152. Chi thi
PD vAn ting trong 24 gid sau khi dung liéu luong, mic du theo phuong thic phu thude
lidu lwong, vi vy viéc dung lidu lvong mot 1an mdi ngay duoc danh gid v& hiéu qua
khang khéi u trong md hinh nay.
Vidu?2
Hiéu qua in vivo phu thudc lidu luong cua hop chit 40 & manh ghép khéc loai ung thu
phéi nguoi biéu hién AKR1C3 cao NCI-H1944

Hiéu quéa khang ung thu ctia hop chét 40 dugc danh gia trong md hinh manh ghép
khéc loai ung thu phoi nguoi NCI-H1944 ¢ chudt nhit ma biéu hién ham lugng cao cta
AKR1C3. Khdi u NCI-H1944 duoc thiét 1ap & chudt nhit cai trui 16ng bing cach tiém
té bao khéi u dudi da. Khi khdi u dat xép xi 200 mm?, c4c con chudt nhat duoc phéan

ngiu nhién theo thé tich khoi u vao cac nhom diéu tri (n= 8 cho moi nhom) vao ngay

237



48952 238/270

16. Cac tac nhan thir nghiém dugc dung & cac mire lidu luong, duong dung va phac )
duoc chi ra trong Bang 1 va Hinh 3.

C6 loi ich hiu qua & tit ca cac mirc lidu lugng, voi su thodi lui khéi u sdu & cac
muc liéu luong trén 75 mg/kg cua viéc dung liéu lvong qua dudng miéng mot 14n mdi
ngay (qd, po) ctia hop chit 40. Su ngung tré khdi u duge quan sat thiy & mirc lidu luong
75 me/ke qd v6i %AT/AC bing 4,9% (AT/AC = Sy thay dbi cia thé tich khéi u duoc
diéu tri/su thay ddi cia thé tich khéi u ddi ching).
Bang 1: Hi¢u qua dap ung lidu lugng hop chat 40 & md hinh manh ghép khéc loai ung
thu phéi NCI-H1944 vao ngay 44. Tac dung ctia viéc diéu tri 1én thé tich khdi u dugc

thé hién.

Pap tmg khbi u
Téc nhan thir Lidu Ivgng, phac do AT/AC (%) Hoi quy (%)
nghiém
Ta dugc léng Khong 100 --
po, qd
Hop chit 40 75 mg/kg po, qd 4,9 --
Hop chét 40 150 mg/kg po, qd -- 98,5
Hop chét 40 300 mg/kg po, qd - 100
Vidu3

Hiéu qua in vivo phu thudc lidu luong ctia hop chét 40 & manh ghép khac loai ung thu

phéi ngudi bi dot bién KEAP1 va biéu hién AKR1C3 vira phai NCI-H460

Hiéu qua khang ung thu cua hop chit 40 dugc danh gia trong md hinh ménh ghép khac
loai ung thu phédi ngudi NCI-H460 & chugt nhat ma biéu hién ham lugng vira phai cia
AKRIC3. Khéi u NCI-II460 duoc thiét 1ap & chudt nhit céi trui 1ong bing céch tiém té
bao khdi u dudi da. Khi khdi u dat xap xi 200 mm?, cac con chudt nhét dugc phan ngiu

nhién theo thé tich khdi u vao cac nhom diéu tri (n= 7 cho moi nhém) vao ngay 8. Cac
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tac nhan thir nghiém dugc dung ¢ cac mirc liéu luong, dudng dung va phéc dd duoc chi
ra trong Bang 2 va Hinh 3.

Hiéu qua phu thudc liéu luong duoc quan sat théy. Su ngung tré khdi u duoc théy 300
mg/kg qd, v6i sy giam di mot chut cia hiéu qua & 150 mg/kg qd. Co sy giam 10 rang
cua hiéu qua vai viée diéu tri 75 mg/kg qd.

Bang 2: Hi¢u qua dap Gng lidu lwgng Hop chét 40 & mo hinh méanh ghép khac loai ung
thu phbi NCI-H460 vao ngay 18. Téc dung cia viéc diéu tri 1én thé tich khéi u duoc thé

hién.
Pap ung khdi u
Téc nhén thir Lidu lugng, phac dd | AT/AC (%) Hbi quy (%)
nghiém
A»Té dugc 1éng Khong 100 --
| po, qd

Hop chét 40 75 mg/kg, po, qd 25,9 --

Hop chit 40 150 mg/kg, po, qd 5,6 --

Hop chét 40 300 mg/kg po, qd 1,8 --
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YEU CAU BAO HO

1. Hop chét ¢6 cong thue (1):

z @,
hodc mudi dugc dung cia chung,
trong do:

1a lién két don hodc lién két doi;

1a lién két doi;

Z 1a OH, khi

mdi R! doc 1ap dugc chon tir nhom gdm c6, (Ci-Ce)alkyl, (Ci-Co)alkoxy, (Co-
C4)alkyIN(R®),, va halo;

mdi R% va R? doc 1ap duoc chon tir nhém gdm c6 H, (C1-Co) alkyl, va halo;

mdi R? doc 1ap duoc chon tir nhém gdm c6 H va halo;

R* dugce chon tir nhom gém ¢ aryl, heteroaryl co tir 5 dén 6 canh bao g6m 1,2, 3, hoac
4 nguyén tir khac loai doc 1ap dugc chon tt N, O, va S; va heteroaryl hai vong dung hop
¢6 tir 9 dén 10 canh bao gém 1, 2, 3, hodc 4 nguyén tr khac loai doc 14p duge chon tu
N, O, va S; trong d6 nhom bét ky trong s cac nhom néu trén duge thé thy ¥ bing mot
hodc nhiéu RS;

R’ dwoc chon tir nhom gdm c6 H; (Ci-Ce)alkyl; (Co-Co)alkenyl; (Co-Cq)alkylORS; (Ci-
C4)alkyl(C3-Cro)xycloalkyl; halo(Ci-Ce)alkyl; (C2-Cs)alkynyl; (C1-Cq)alkyIN(R%)y;
mdi R® doc 1ap duge chon tir nhém gdm c¢6 halo; (Ci-Ce)alkyl; (C1-Ce)alkoxy; halo(Ci-
Cs)a\lkylv; OH; aryl; di vong c6 tir 3 dén 6 canh; heteroaryl c6 tir 5 dén 6 canh; (Co-Cq4
)alkylS(O)m(Ci-Cs)alkyl; halo(Ci-Ce)alkoxy; (Co-Ca)alkylS(O)mN(R®)2; (Co-Ca)alkyl
NR®); (Co-C4)alkyl(CO)OR’; N(R¥)S(0)m(C1-Co)alkyl; NR?¥)S(O)m(Cs-
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Ce)xycloalkyl; OP(O)(OH):; (Co-C3)alkyl(CO)NHR; (Co-C3)alkylOR’, va (Cs-
Cio)xycloalkyl; trong do mdi R®, khi khong phai 1a halo, OH, hoac OP(O)(OH)z, dugc
thé tiry ¥ bang tir mot dén ba R?; hodc hai R® 14n cén, cing véi cac nguyén tlr ma chung
gén vao tao thanh di vong c6 tir 5 dén 7 canh hoidc (Cs-Cs)xycloalkyl;

mdi R7 va R® doc 1ap duoc chon tir nhém gém ¢6 H hoic (C1-Cg)alkyl, ma dugce thé tuy
¥ bang tir mot dén ba R’;

mdi R® doc 1ap duge chon tir nhom gé)m ¢6 halo; -OH; amino, (C1.C4)alkylamino, di(Ci-
Cy)alkylamino, OP(O)(OH)z; (Ci-Ce)alkyl; (C1-Cs)alkynyl; (Ci-Ce)alkoxy; halo(Ci-
Co)alkyl; (Co-Ca)alkylS(O)m(C1-Co)alkyl; halo(C1-Ce)alkoxy; di vong co6 tir 3 dén 6 canh
ma duoe thé tiry ¥ bing oxo (=0); (Co-C4)alkylS(O)mN(R )2 (Co-Ca)alkyl(CO)RY; (Co-
C4)alkyl(CO)OR!;  (Co-Ca)alkyINR'’S(O)m(Ci-Ce)alkyl; (Co-Ca)alkylOR!?;  (Co-
Cy)alkyIN(R!%)2; (Co-Ca)alkylCN; (Co-Ca)alkyIN(R!%); va (Co-Ca)alkyl(CO)N(R!%)y;
mdi R'® doc 1ap duge chon tir nhom gom c6 H, (Ci-Ce)alkyl; hodc di vong ¢6 tr 3 dén
6 canh, trong d6 di vong co tur 3 dén 6 canh duoc thé tiy y bang mot hoic nhiéu (Cs-
Ce)alkyl; va oxo (=O);

mdi R'! dwoc chon tir nhém gdm c6 H; di vong tir 4 dén 6 canh ma duoc thé tiry ¥ bing
tir mot dén bén R'2; (C3-Ce)xycloalkyl ma duge thé tiry ¥ bang tr mot dén bbn R'2; (Co-
C3)alkyl(Cs-Ce)xycloalkyl (Ci-Cs)alkyl ma duoc thé thy ¥ bing halo; CHz-aryl ma duoc
thé ty ¥ bing tir mot dén ba R'%; (C1-Ce)alkyl; (C2-Ce)alkenyl; hodc (C2-Ce)alkynyl,
trong d6 mdi trong s6 (C1-Ce)alkyl; (C2-Co)alkenyl; va (C2-Co)alkynyl duge thé ty ¥
bang mot hodc nhiéu R'3;

mdi R'? doc 1ap duge chon tir nhém gém ¢6 OH, (C1-Cs)alkoxy, NHa; hodc (Ci-Cs)alkyl

duoc thé tiy ¥ bang mot hodc nhiéu OH;

mdi R doc 1ap dugce chon tir nhom gbm c6 halo, OH, amino, (C1-Cs)alkylamino,
di(C1-Cs)alkylamino, (C1-Cs)alkoxy; va C(0)-(C3-Cg)xycloalkyl;

m béng 0, 1, hodc 2; va
n béng 0, 1 hodc 2.
2. Hop chét theo diém 1, trong d6 R* 1 pheny! duoc thé ty v bing mot hodc nhiéu RS

3. Hop chét theo diém 1, trong d6 R 1a heteroaryl c6 tir 5 dén 6 canh dugc thé tiy y

bing mot hodc nhicu R®.
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4. Hop chét theo diém 3, trong d6 R* 1a pyridyl.

5. Hop chét theo diém 3, trong d6 R* duoc chon tur nhom gém c6 furyl, oxazolyl,

pyrazolyl, isoxazolyl, thiophenyl, imidazolyl, va oxadiazolyl.

6. Hop chat theo diém 2, c6 cong thic (II):

O R3 R3
N T ’ X

. F

(R%)o22

RG

O D),
hoac mubi duge dung cia ching.

7. Hop chit theo diém 1, co cong thie (III):

(0] R3 R3
RS )J\ u
7T 6
N : 6
(R®)o.
| A / 03

X—w

o (110),
hogic mubi duge dung cta chung,
trong d6 vong A 12 heteroaryl c6 5 canh va

mdi u, v, w, va x doc 1ap dugc chon tir nhém CH, 0, S, N, va NH, vdi diéu kién Ia it

nhét 13 mot trong sbu, v, w,vax1a O, S, N hodc NH.
8. Hop chit theo diém bét ky trong s6 cac diém 1, 3, 5, hodc 7,
trong dé n bang 1 hoiic 2; va

R* 14
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(-0 L) AC

9. Hop chit theo diém bat ky trong sé cac diém tr 1 dén 8, trong d6 n bang 1 hodc 2, va

v

trong d6 R* dugc thé tiry ¥ bang tir mot dén ba RS.

it nhat 1a mot R! 1a halo.

10. Hop chat theo diém bit ky trong sé cac diém tir 1 dén 9, trong d6 n bang 1 hoic 2,
va it nhat 1a mot R' 1a F.

11. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 10, trong d6 n bing 1.

12. Hop chit theo diém bét ky trong s cac diém tir 1 dén 11, trong d6 Z 12 O.

13. Hop chét theo diém bét ky trong sd céc diém tir 1 dén 12, trong d6 R% va R? déu la
H.

14. Hop chét theo diém bét ky trong s6 cdc diém tir 1 dén 13, trong do R® 1a H; (Ci-
Cg)alkyl; (Ca-Co)alkenyl; hogc (Co-Ca)alkylOR®.

15. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 14, trong d6 R 1a H hodc (Ci-
Cy)alkyl.

16. Hop chit theo diém bat ky trong 56 cac diém tir 1 dén 15, trong d6 R’ 1a H.

17. Hop chit theo diém bat ky trong sé cac diém tir 1 dén 16, trong d6 mdi R3 1a H.

18. Hop chét theo diém bét ky trong s cac diém tir 1 dén 17, trong d6 mdi R 1a doteri.

19. Hop chit theo didm bat ky trong sé cac diém tir 1 dén 18, trong d6 mdi R doc lap
duoc chon tir halo va (Co-Ca)alkyIN(R®).

20. Hop chéit theo diém bét ky trong s6 cac diém tir 1 dén 19, trong d6 R® 12 halo.

21. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tu:
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6'-flo-N-((5-metylfuran-2-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-metoxybenzyl)-1 "_metyl-4'-oxo0-3',4'-dihydro-1"H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

4-((6'-flo-4'"-0x0-3',4'-dihydro-1'H- spiro[piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl dihydro phosphat;
N-(2,4-diflobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-etyl-6'-flo-N-(4-flobenzyl)-4'-oxo-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-1"-metyl-N-((5-metylfuran-2-yl)metyl)-4'-ox0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-metoxybenzyl)-1'-metyl-4'-oxo-3",4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)-1'-metyl-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6',8'-diflo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro|piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3 -carbamoyl-4—ﬂobe;nzyl)-6',8'-diﬂo—4'-oxo-3',4'—dihydro— 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit

6'-flo-N-((4-flophenyl)metyl-d2)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-carbamoyl-4-flobenzyl)-1'-etyl-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)-1 '-(2-metoxyetyl)-4'-oxo-3',4'-dihydro-1'H-spiro [piperidin-4,2'-

quinolin}-1-carboxamit;
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6'-flo-N-(4-flo-3 -(oxazol-5-yl)benzyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2,4-diflobenzyl)-6'-flo-4'-0x0-3' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(2,4-diflo-5-((2-hydroxyetyl)amino)benzyl)-1 '_etyl-6'-flo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin|-1-carboxamit;
6'-flo-N-(4-flobenzyl)-1'-(2-hydroxyetyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-1 "_metyl-4'-0x0-3',4'-dihydro-1'H-
spiro [piperidin-4,2';qui,1lolin]- 1-carboxamit,
N-((5-clofuran-2-yl)metyl)-6'-flo-4'-ox0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((1 -metyletyl)sulfonamido)benzyl)-4'-oxo-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinblin] -1-carboxamit; |
1'-etyl-6'-flo-N-(4-flo-3 -((2-hydroxyetyl)amino)benzyl)-4'-0x0-3' ,4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-oxo0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-4-flobenzyl)-6'-flo- 1'-metyl-4'-ox0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

2-((2-flo-5-((6'-flo-1'-metyl-4'-ox0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl)amino)etyl dihydro phosphat;
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N-(3-amino-4-flobenzyl)- 1'-etyl-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-sulfamoylbenzyl)-4'-0xo0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(((1,4-dioxan-2-yl)metyl) amino)-4-flobenzyl)-6'-flo-1'-metyl-4'-ox0-3"4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;

6'-flo-N-(4-flo-3 -((4-(hydroxymetyl)benzyl)carbamoyl)benzyl)-4'-oxo-3 ' 4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-benzyl-6'-flo-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-carboxamit
N-((2,4-dimetylfuran-3-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6',8'-diflo-N-(3-(oxazol-5-yl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1 '_metyl-4'-ox0-3',4'-dihydro-1"H-
spiro| piperidin-4,2'-quinolin]-1-carboxamit;
N-((1H-pyrazol-4-yl)metyl)-6'-flo-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((4-carbamoylfuran-2-yl)metyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flobenzyl)-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-1'-metyl-4'-0xo0-3 ' 4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-2,4-diflobenzyl)-6'"-flo-1 "-metyl-4'-ox0-3',4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit;
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N-(3-((2,2-dimetyl-3-(4-metylpiperazin-1 -yl)-3-oxopropyl)amino)-4-ﬂobenzyl)-6'-ﬂo-
1'-metyl-4'-o0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
(S)-N-(B-((2,3-dihydroxypropyl)amino)-4-ﬂobenzyl)-6'—ﬂo-1'-metyl-4'—oxo—3',4'—
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6',8’-diﬂo-N—(furan—3-ylmetyl)-4'—oxo-3',4'—dihydr0-1'H-spiro[piperidin—4,2'-quinolin]-
1-carboxamit;

N—((1H-pyrazol-3-y1)metyl)-6'-ﬂo-4’—0xo—3',4'-dihydr0- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-1lo-3 -((2-hydroxyetyl)carbamoyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amin0-2,5-diﬂobenzyl)-6'—ﬂo-4'-oxo-3',4’-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(5-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'—ﬂ0-N-(4-ﬂ0-2-(2,2,2-triﬂoetoxy)benzyl)-4'-0X0-3',4’-dihydr0-1'H—spi1'o[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(2-(ctylamino)-4-flobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N—(benzo[d][l,3]dioxol-4-ylmetyl)-6',8'-diﬂo-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N—(4-amino-3-ﬂobenzyl)-6'-ﬂo-4'—0xo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N—(4-amino-2,3—diﬂobenzyl)-6'-flo-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3-((2-metoxyetyl)carbamoyl)benzyl)-1 '_metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-((2-metylfuran-3-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((3 ~hydroxyxyclobutyl)carbamoyl)benzyl)-4'-oxo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

Metyl 2-flo-5-((6'-flo-4'-0x0-3",4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamido)metyl)benzoat;

N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo- 1'-metyl-4'-ox0-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-((3-hydroxypyridin-2-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(4-amino-3,5-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin}-1-carboxamit;

N-((6-(dimetylamino)pyridin-2-yl)metyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit; |
6'-flo-N-(4-flo-2-(triflometyl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro| piperidin-4,2'-
quinolin]-1-carboxamit;

N—(2-Qlo-4-ﬂobenzy1)-6'-ﬂo-4'—oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoylbenzyl)-6'-flo-4'-ox0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-{lo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(2,4-diflo-5-(2-hydroxyetoxy)benzyl)-6'-flo-4'-0xo-3 ' 4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-((5-metyl-1H-pyrazol-3-yl)metyl)-4'-ox0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3 —amino-4-flobenzyl)-6',8'-diflo-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-4'-0x0-N-(3-sulfamoylbenzyl)-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-1 "_etyl-6'-flo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-1'-metyl-4'-oxo0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2,4-diflo-5 -((2-hydroxyety1)amino)benzyl)-6'-ﬂo-4'-ox0—3',4'-dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-1lo-3-((2-hydroxyetyl)amino)b enzyl)-4'-oxo-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;

N-(3 -carbamle—4~ﬂo-2-mety1benzyl)-6'-ﬂo—4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-2,6-diflobenzyl)-6'-flo-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3 -((2-(dimetylamino)etyl)carbamoyl)-4-ﬂobenzyl)-6'-ﬂ0-4'-oxo—3 ' 4'-dihydro-1'H-
spiro|piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-1 '-metyl-4'-oxo0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1'H- spiro[piperidin-4,2'-
quinolin]-1-carb oxamit ;

N-(3-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(E)-1'-(but-2-en-1 -y1)-6'-flo-N-(4-flobenzyl)-4'-oxo-3",4'-dihydro-1 "H-spiro| piperidin-

4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-2-((2-hydroxyetyl)amino)benzyl)-1 '_metyl-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1 -carboxamit;

N-(4-amino-3-clobenzyl)-6'-flo-4'-ox0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1 '“metyl-4'-ox0-3",4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-{lo-3-((2-(2-oxopyrolidin-1 -yl)etyl)amino)benzyl)-1'-metyl-4'-oxo-3',4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-6'-flo-1 "_metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)- 1'-metyl-4'-ox0-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

N-((4-clo-1-metyl-1H-pyrazol-5 -yl)metyl)-6'-flo-4'-0x0-3',4'-dihydro-1"H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;

(R)-6'-flo-N-(4-1lo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1 '-metyl-4'-ox0-3",4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
N-(3-amino-4-flobenzyl)-6'-flo-4'-ox0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit; |
6'-flo-4'-ox0-N-((2-(triflometyl)furan-3-yl)metyl)-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -((2-hydroxy-2-metylpropyl)carbamoyl)benzyl)-1 '-metyl-4'-ox0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(4-amino-2-flobenzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-4'-0xo0-3' ,4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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N-(3 -((2-xyc10propy1—2—oxoetyl)carbamoyl)—4-ﬂobenzyl)—6'-ﬂo-4'-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-((2,2,2-trifloetyl)carb amoyl)benzyl)-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(3-metoxyazetidin-1 -yl)benzyl)-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

N-(3 -(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-2-(triflometyl)benzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(oxetan-3 -ylcarbamoyl)benzyl)-4'-oxo0-3',4'-dihydro- 1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit;

N-((3-etyl-5 -metylisoxazol-4—yl)metyl)-6'-ﬂo-4'—oxo-3',4’-dihydro— 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(isoxazol-4-ylmetyl)-4'-oxo0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N-(4-(diflometoxy)-3-flobenzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-carbamoyl-2,4-diﬂobenzyl)-6'—ﬂ0-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((2,5-dimetylfuran-3 -y)metyl)-6'-flo-4'-0x0-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolinj-1-carboxamit;

N-(4-amino-2-clobenzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-3 -(triflometyl)benzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-((2,2-dimetyl-3-morpholino-3 -oxopropyl)amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-

0x0-3",4'"-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
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6'-ﬂo-N-(4-ﬂo-2-metoxybenzyl)—4’-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6',8'-diflo-N-((2-metoxypyridin-4-yl)metyl)-4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-2-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(S)-6'-flo-N-(4-1lo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1 '-metyl-4'-ox0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6'-flo-N-(isoxazol-3-ylmetyl)-4'-oxo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
]-carboxamit;

N-(4-amino-3-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((1H-indol-6-yl)metyl)-6'-flo-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(((2-metyloxazol-5 -yl)metyl)carbamoyl)benzyl)-4'-oxo-3 ' 4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(E)-6'-flo-N-(4-flo-3-((4-hydroxybut-2-en-1 -yl)carbamoyl)benzyl)-4'-oxo-3",4'-
dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-((5 -metylthiophen-2-yl)metyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(isoxazol-53-ylmetyl)-4'-oxo0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-
1-carboxamit;

6',8'-diflo-N-((6-flopyridin-3-yl)metyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(5-amino-2,4-diflob enzyl)-6'-flo-4'-oxo0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin}-1-carboxamit;

6'-ﬂ0-N—((5-metyl-2-(triﬂometyl)furan—3 -yl)metyl)-4'-oxo0-3',4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
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6'-flo-N-(4-flo-3-(prop-2-yn- 1-ylcarbamoyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diﬂ0-N-(3-(hydroxymetyl)benzyl)-4'-0X0-3',4'—dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N—(3-(1H-imidazol-Z-yl)benzyl)—6’—ﬂ0—4'-oxo-3',4'-dihydro-I'H—spiro [piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6',8’-diﬂ0-N-(4-ﬂo—3-(hydroxymetyl)benzyl)-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-(xyclopropansulfonamido)-4—ﬂobenzyl)-6'-ﬂo-4'-oxo-3',4'-dihydro-I'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-((3-metyl-1 2.4-oxadiazol-5-yl)metyl)-4'-oxo0-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
N—((6-amin0pyridin-3-yl)metyl)-6'-ﬂo—4’—oxo—3',4'-dihydro-1'H-spiro[piperidin—4,2'—
quinolin]-1-carboxamit;

N-(2-amino-4-flobenzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;
6'-ﬂo-N-(oxazo]-4-ylmetyl)-4'-oxo-3',4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxypropan-2-yl)benzyl)-1'-metyl-4'-ox0-3 ' 4'-dihydro-1H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1 -carboxamido)metyl)phenyl)amino)-2,2-dimetylpropanoic;

N-(benzolc][1 ,2,5]oxadiazol-4—ylmetyl)—6'-ﬂ0-4'-ox0-3',4'—dihydro- 1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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N-(3-carbamoyl-4-ﬂobenzyl)-6'-ﬂo-8'-metyl-4'-oxo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(propylcarbamoyl)benzyl)-4'-0X0-3’,4’-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-(1H-1,2,4-triazol-1-yl)benzyl)-6', 8'-diflo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-((1-metyl- 1H-pyrazol-4-yl)mety1)-4'—0xo-3',4’-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(((2-hydroxyetyl)amino)metyl)benzyl)-4'-0xo-3 ' 4'-dihydro-1'H-
spiro[ piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(sulfamoylmetyl)benzyl)-4'-oxo-3 ' 4-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-0x0-3",4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin|-1 -carboxamido)metyl)phenyl)amino)propanoic;

(R)-N-(3-(1 -amino-2,2,2-trifloetyl)-4-flobenzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-(diflometoxy)benzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(R)—6'-110—N—(4-ﬂobenzyl)-4'-hydroxy- 1'-metyl-3',4'"-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

(9)-6'-flo-N-(4-flobenzyl)-4'-hydroxy-1'-metyl-3 ' 4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(R)-6'—ﬂo-N-(4--ﬂobenzyl)-4’—hydroxy—3‘,4'—dihyd1'o- 1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

(S)-6'"-flo-N-(4-flobenzyl)-4'-hydroxy-3 ' 4'-dihydro-1'T-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

(R)—6’-ﬂo-N—(4-ﬂo-}hydroxybenzyl)-4'-hydr0xy—3 ' 4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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(S)-6'-ﬂo—N-(4-ﬂo-2-hydroxybenzyl)-4'-hydroxy—3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1 -éarboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-hydroxy- 1'-metyl-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;

N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)—6'—ﬂ0-4'—hydroxy- 1'-metyl-3',4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
N-(3-carbamoyl-4-flobenzy1)-6', 8'-diflo-4'-hydroxy-3',4'-dihydro-1'"H-spiro [piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-4-flobenzyl)-6'-flo-4'-hydroxy-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-hydroxy-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-4'-hydroxy-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3 -(Z-amino-z-oxoetyl)-4—ﬂ0benzyl)—6'-ﬂo-4‘-hydroxy- 1'-metyl-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((3 -hydroxyxyclobutyl)carbamoyl)benzyl)—4’-hydroxy—3 ', 4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-4'-hydroxy-1 '-metyl-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 —(melylsulfonamido)benzyl)-4'-hydroxy-3',4'—dihy dro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -((2-hydroxyetyl)amino)benzyl)-4'-hydroxy- 1'-metyl-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-metoxyetyl) amino)benzyl)-4'-hydroxy-1'-metyl-3',4'-dihydro-1 'H-
spiro[pipgridin-4,2'—quinolin] -1-carboxamit;

N-(3-((R)-1 -amino-2,2,2-trifloetyl)-4-flobenzyl)-6'-flo-4'-hydroxy- 1'-metyl-3",4"-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
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6'-ﬂo-N-(4—ﬂo-2-met0xybenzyl)-4'-hydroxy-3',4'-dihydr0— 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(R)-6'-flo-4'-hydroxy-N-((2-metylfuran-3 -yDmetyl)-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

(R)-N-(4-amino-3-flob enzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit; va

(S)-N-(4-amino-3 _flobenzyl)-6'-flo-4'-hydroxy-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

hoac mudi dugc dung ctia ching.

22. Hop chét theo diém 2, trong d6 hop chét nay dugc chon tur:
6'-flo-N-(4-flo-2-metoxybenzyl)-1'-metyl-4'-0xo-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-1 "-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro|piperidin-4,2'-quinolin]-1 -carboxamit;

4-((6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro|[piperidin-4,2'-quinolin]-1-
carboxamido)metyl)phenyl dihydro phosphat;

N-(2,4-diflobenzyl)-6'-{lo- 1'-metyl-4'-ox0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-etyl-6'-flo-N-(4-flobenzyl)-4'-0x0-3 ' 4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flo-3-metoxybenzyl)-1'-metyl-4'-0xo0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)-1'-metyl-4'-0xo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit; |

N-(3-carbamoyl-4-flobenzyl)-6', 8'-diflo-4'-0x0-3',4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-ﬂo—N-((él-ﬂophenyl)metyl-d2)—4‘—0x0-3',4’-dihydro- 1'H-spiro[piperidin-4,2'-

quinolin]-1-carboxamit;
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N-(3-carbamoyl-4-flobenzyl)-1 '"_etyl-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flobenzyl)- 1'-(2-metoxyetyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(oxazol-5-yl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2,4-diflobenzyl)-6'-flo-4'-0xo0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[ piperidin-4,2'-quinolin]-1 -carboxamit;
N—(2,4-diﬂo—5-((2—hydroxyety1)amino)bcnzyl)- 1'-etyl-6'-flo-4'-ox0-3",4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flobenzyl)-1'-(2-hydroxyetyl)-4'-oxo-3",4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-metoxyetyl)amino)benzyl)-1 '-metyl-4'-0x0-3",4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6'-flo-N-(4-flo-3-((2-metoxyetyl)amino)benzyl)-1 '-metyl-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((1 -metyletyl)sulfonamido)benzyl)-4'-0xo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(3-carbamoyl—4-ﬂobenzy1)-6'-ﬂo-4'-0x0-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

1'-ctyl-6'-flo-N-(4-flo-3 -((2—hydroxyetyl)amino)benzyl)-4'-oxo-3',4'-dihydro— 1'H-
spiro[piperidin-4,2'-quinolin] -1-carboxamit;
N-(3-amino-2,4-diflobenzyl)-1'-etyl-6'-flo-4'-0x0-3 ', 4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-4-flobenzyl)-6'-flo-1 "metyl-4'-0x0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-

quinolin]-1-carboxamit;
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2-((2-flo-5-((6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamido)inetyl)phenyl)amino)etyl dihydro phosphat;

N-(3-amino-4-flobenzyl)-1 '_etyl-6'"-flo-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-sulfamoylbenzyl)-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(((1,4-dioxan-2-yl)metyl) amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;

6'-flo-N-(4-1lo-3 —((4-(hydroxymetyl)benzyl)carbamoyl)benzyl)-4’-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-benzyl-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-(3-(oxazol-5-yl)benzyl)-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxyetyl)amino)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-hydroxybenzyl)-4'-oxo-3',4"-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flobenzyl)-4'-ox0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoyl-4-flobenzyl)-6'-flo-1 '-metyl-4'-ox0-3"4'-dihydro-1'H-spiro[ piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-amino-2,4-diflobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-((2,2-dimetyl-3-(4-metylpiperazin-1-yl)-3 -oxopropyl)amino)-4-flobenzyl)-6'-flo-
1'-metyl-4'-ox0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(S)-N-(3-((2,3 -dihydroxypropyl)amino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-oxo0-3",4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
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6'-flo-N-(4-flo-3 -((2—hydr0xyetyl)carbamoyl)benzyl)-4'-oxo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carb oxamit;
N—(4-amin0-2,5—diﬂobenzyl)-6'-ﬂo-4’—oxo—3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(5-amino-2,4-diflobenzyl)-1 "_etyl-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'—ﬂo—N-(4-ﬂo-2-(2_,2,2-triﬂoetoxy)benzyl)—4'—oxo-3',4‘-dihydro— 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(2-(ctylamino)-4-flobenzyl)-6'-flo-1 '-metyl-4'-ox0-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-qﬁinolin]- 1-carboxamit;

N-(benzo[d][1 ,3]dioxol-4-ylmety1)-6',8'—diﬂo-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(4-hydroxybenzyl)-4'-oxo-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

N-(4-amino-3-1l obenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit ;I

N—(4-amino-2,3-diﬂobenzyl)-6'—ﬂ0-4'—oxo-3',4’-dihydro¥ 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-metoxyetyl)carbamoyl)benzyl)-1 '“metyl-4'-ox0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-lo-3 -((3—hydroxyxyclobutyl)carbamoyl)benzyl)-4'-oxo—3”,4"-dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

metyl 2-flo-5-((6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-1-
carboxamido)metYl)benzoat; |
N-(3-(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo- 1'-metyl-4'-0x0-3',4'-dihydro-1'H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3 —(metylcarbamoyl)benzyl)—4’-0xo-3',4'-dihydro— 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(4-amino-3,5 -diflobenzyl)-6'-flo-4'-0x0-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-(triflometyl)benzyl)-4'-oxo0-3' 4'-dihydro-1"H-spiro[ piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2-clo-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

N-(3-carbamoylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-{10-N-(4-flo-3-(2-hydroxyetoxy)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(2,4-diflo-5 -(Z-hydroxyetoxy)benzyl)—6'—ﬂ0-4'-oxo—3',4’—dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(3-amino-4-flobenzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-4'-0x0-N-(3-sulfamoylbenzyl)-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-1 "_etyl-6'-flo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-1'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(2.4-diflo-5 -((2-hydroxyetyl)amino)benzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -((2-hydroxyetyl)amino)benzyl)-4'—oxo-3',4'—dihydro- 1'H-
spiro[piperidin-4,2'-quinolin]-1 -carboxamit;

N-(3 -carbamoyl—4-ﬂo-2-mety1benzy1)—6'-ﬂo-4'-oxo-3',4'—dihydro- 1'H-spiro[piperidin-

4,2'-quinolin]-1 -carboxamit;

260



48952 261/270

N-(4-amino-2,6-diflobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3 -((2—(dimetylamino)etyl)carbamoyl)-4-ﬂobenzyl)-6'-ﬂo-4'-oxo-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-((2-hydroxyetyl)carbamoyl)benzyl)-1 '-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6'-flo-N-(4-flo-3-(hydroxymetyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-amino-2,4-diﬂobenzy1)—6’-ﬂo-4'-0xo-3',4’-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit:

(E)-1'-(but-2-en- 1-y1)-6'-flo-N-(4-flobenzyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-2-((2-hydroxyetyl)amino)benzyl)-1 '-metyl-4'-ox0-3",4'-dihydro-1'H-
spiro| piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-amino-3-clobenzyl)-6'-flo-4'-ox0-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinclin]-1-carboxamit;

6'-flo-N-(4-flo-3-((2-hydroxypropyl)carbamoyl)benzyl)-1 "“metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-aminobenzyl)-6'-flo-4'-0x0-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-quinolin]-1-
carboxamit;

6'-flo-N-(4-flo-3-((2-(2-oxopyrolidin-1-yl)etyl)amino)benzyl)-1 '-metyl-4'-0x0-3",4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(2,4-diflo-3-((2-hydroxyetyl)amino)benzyl)-6'-flo-1 '“metyl-4'-0x0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
6'-flo-N-(4-flo-3-(1-hydroxyetyl)benzyl)-1'-metyl-4'-0xo0-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

(R)-6'-flo-N-(4-flo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1 '-metyl-4'-oxo0-3",4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
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N-(3-amino-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3 -((2—hydroxy-2-metylpropyl)carbamoyl)benzyl)- 1'-metyl-4'-ox0-3",4'-
dihydro-1'"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
N-(4-amino-2-flobenzyl)-6'-flo-4'-0x0-3' A'-dihydro-1'H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3 —((2—metoxyety1)amino)benzyl)-4'—oxo—3',4'-dihydro- 1'H-
spiro[piperidin-4,2'-quinolin}-1 -carboxamit;

N-(3 -((2—xyclopropy1-2-oxoetyl)carbamoyl)-4—ﬂobenzyl)-6'-ﬂo-4’-oxo-3',4'—dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -((2,2,2-trifloetyl)carbamoyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(3-metoxyazetidin-1 -yl)benzyl)-4'-ox0-3',4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;

N-(3 -(2-amino-2-oxoetyl)-4-flobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-
4.2'-quinolin]-1-carboxamit;

N-(4-amino-2-(triflometyl)benzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(oxetan-3 -ylcarbamoyl)benzyl)-4'-oxo-3',4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(4-(diflometoxy)-3-flobenzyl)-6',8'-diflo-4'-0x0-3 ' 4-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3 -carbamoyl-2,4-diflobenzyl)-6'-flo-4'-ox0-3",4"-dihydro-1 T-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-2-clobenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-3-(triflometyl)benzyl)-6'-flo-4'-0xo0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-

quinolin]-1 -carboxamit;
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N-(3-((2,2-dimetyl-3-morpholino-3 -oxopropyl)amino)-4-flobenzyl)-6'-flo-1'-metyl-4'-
0x0-3",4"-dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1 -carboxamit;
6'-flo-N-(4-flo-2-metoxybenzyl)-4'-oxo-3',4'-dihydro-1 'H-spiro|piperidin-4,2'-
quinolin]-1-carboxamit;

N-(4-amino-2-metylbenzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

(S)-6'-flo-N-(4-1lo-3 -((2-hydroxypropyl)carbamoyl)benzyl)-1 '-metyl-4'-0x0-3',4'-
dihydro-1'H-spiro[piperidin-4,2'-quinolin]- 1-carboxamit;
N-(4-amino-3-metylbenzyl)-6'-flo-4'-oxo0-3",4"-dihydro-1'H-s piro[piperidin-4,2'-
quinolin]— 1-carboxamit;

6'-f10-N-(4-flo-3-(((2-metyloxazol-5 -yl)metyl)carbamoyl)benzyl)-4'-oxo-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
(E)-6'-flo-N-(4-flo-3-((4-hydroxybut-2-en-1 -yl)carbamoyl)benzyl)-4'-ox0-3",4'-
dihydro-1"H-spiro[piperidin-4,2'-quinolin]-1-carboxamit;
N-(5-amino-2,4-diflobenzyl)-6'-flo-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3-(prop-2-yn-1-ylcarbamoyl)benzyl)-4'-ox0-3 ', 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;
6',8'-diflo-N-(3-(hydroxymetyl)benzyl)-4'-oxo-3",4'-dihydro-1 'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-(3-(1H-imidazol-2-yl)benzyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(metylsulfonamido)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro|[piperidin-
4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(4-flo-3 -(hydroxymetyl)benzyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-(3-(xyclopropansulfonamido)-4-flobenzyl)-6'-flo-4'-0x0-3 ", 4'-dihydro-1"H-

spiro[piperidin-4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(4-flo-3-(1 -hydroxyetyl)benzyl)-4'-oxo-3',4'"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N—(2-amino-4—ﬂobenzyl)-6'—ﬂo—4'-ox0-3',4’-dihydro- 1'H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

6'-flo-N-(4-flo-3-(2-hydroxypropan-2-yl)benzyl)-1 '-metyl-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

axit 3-((2-flo-5-((6'-flo-1'-metyl-4'-ox0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamido)metyl)phenyl) amino)-2,2-dimetylpropanoic;

N-(3 -carbamoyl-4-flobenzyl)-6'-flo-8'-metyl-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(propylcarbamoyl)benzyl)—4'-0X0—3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-(3-(1H-1,2,4-triazol-1-yl)benzyl)-6', 8'-diflo-4'-ox0-3',4'-dihydro-1"H-
spiro|piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-(4-flo-3 -(((2-hydroxyetyl)amino)metyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-

spiro[ piperidin-4,2'-quinolin]-1-carboxamit;
6'-flo-N-(4-flo-3-(sulfamoylmetyl)benzyl)-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

R)-N-(3-(1-amino-2,2,2-trifloetyl)-4-flobenzyl)-6'-flo- 1'-metyl-4'-ox0-3',4'-dihydro-
1'H-spiro[piperidin-4,2'-quinolin]-1-carboxamit; va
N-(4-(diflometoxy)benzyl)-6',8'-diflo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

hoac mudi duoc dung ctia ching.

23. Hop chét theo diém 5, trong d6 hop chét nay dugc chon tu:
6'-flo-N-((5-metylfuran-2-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-1'-metyl-N-((5-metylfuran-2-yl)metyl)-4'-0xo-3 ' 4'-dihydro-1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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6',8'-diflo-N-((2-metylfuran-3-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((5-clofuran-2-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((2,4-dimetylfuran-3 -yD)metyl)-6'-flo-4'-0x0-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

N-((1H-pyrazol-4-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro| piperidin-4,2'-
quinolin]-1-carboxamit;

N-((4-carbamoylfuran-2-yl)metyl)-6', 8'-diflo-4'-0x0-3",4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6',8'-diflo-N-(furan-3-ylmetyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-((1H-pyrazol-3-yl)metyl)-6'-flo-4'-ox0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1 -carboxamit;

6'-flo-N-((2-metylfuran-3-yl)metyl)-4'-oxo-3',4"-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6',8'-diflo-N-((3 -hydroxypyridin-2-yl)metyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
N-((6-(dimctylamino)pyridin-Z—yl)metyl)-6',8'-diﬂo-4'-oxo-3 ' 4'-dihydro-1'H-

spiro| piperidin-4,2'-quinolin]-1-carboxamit; |
6'-flo-N-((5-metyl-1H-pyrazol-3-yl)metyl)-4'-0xo0-3 ' 4-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-((4-clo-1-metyl-1H-pyrazol-5 -yl)metyl)-6'-flo-4'-0x0-3',4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin|-1-carboxamit;

6'-flo-4'-0x0-N-((2-(triflometyl)furan-3 -yD)metyl)-3',4'-dihydro-1'H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

N-((3-ctyl-5 —metylisoxazol-4-y1)mcty1)-6'-ﬂo—4'—oxo-3’,4'-dihydr0— 1'H-spiro[piperidin-

4,2'-quinolin]-1-carboxamit;
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6'-flo-N-(isoxazol-4-ylmetyl)-4'-0x0-3',4'-dihydro-1 "H-spiro[piperidin-4,2'-quinolin]-
1-carboxamit;

N-((2,5-dimetylfuran-3-yl)metyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6',8'-diflo-N-((2-metoxypyridin-4-yl)metyl)-4'-ox0-3 ' 4'-dihydro-1"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;

6'-flo-N-(isoxazol-3-ylmetyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[ piperidin-4,2'-quinolin]-
1-carboxamit;

N-((1H-indol-6-yl)metyl)-6'-flo-4'-oxo0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'.8'-diflo-N-((5-metylthiophen-2-yl)metyl)-4'-0x0-3 ' 4'-dihydro-1'"H-spiro[piperidin-
4,2'-quinolin]-1-carboxamit;
6'-flo-N-(isoxazol-5-ylmetyl)-4'-oxo-3',4'-dihydro-1'"H-spiro [piperidin-4,2'-quinolin]-
1-carboxamit;

6',8'-diflo-N-((6-flopyridin-3-yl)metyl)-4'-oxo-3',4'-dihydro- 1'H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-((5-metyl-2-(triflometyl)furan-3-yl)metyl)-4'-oxo-3 ' 4'-dihydro-1"H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit;

6'-flo-N-((3-metyl-1,2,4-oxadiazol-3 -yl)metyl)-4'-oxo-3',4'-dihydro-1"H-

spiro [pipefidin—4,2'-quinolin]- 1-carboxamit;
N-((6-aminopyridin-3-yl)metyl)-6'-flo-4'-0x0-3",4'-dihydro-1 "H-spiro[piperidin-4,2'-
quinolin]-1-carboxamit;

6'-flo-N-(oxazol-4-ylmetyl)-4'-oxo0-3',4'-dihydro-1"H-spiro [piperidin-4,2'-quinolin]-1-
carboxamit;

N-(benzo[c][1,2,5]oxadiazol-4-ylmetyl)-6'-flo-4'-0x0-3 ' 4'-dihydro-1'H-
spiro[piperidin-4,2'-quinolin]-1-carboxamit; va

6'-lo-N-((1-metyl- 1H-pyrazol-4-yl)metyl)-4'-oxo-3',4'-dihydro-1 "H-spiro[piperidin-
4,2’-quinblin]f 1-carboxamit;

hodc muoi dugc dung cua ching.
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24. Dugc phdm bao gbém hop chit theo diém bét ky trong sé cac diém tir 1 dén 23, va

m6t hodc nhiéu chat mang duoc dung.

25. Dugc phdm két hgp bao gbm hop chét theo didm bét k¥ trong sb cac diém tir 1 dén

23, hodc mudi dugc dung cua ching, va mot ho#c nhiéu tic nhén tri liéu.
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HINH 1: Déng hoc clia sw chuyén ddi clia Hop chét 40 thanh Hop chat 152
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HINH 2: Higu qua in vivo phu thudc liéu luong ctia Hop chét 40 & méanh ghép khac loai ung thu
phéi nguoi biéu hién AKR1C3 cao NCI-H1844
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HINH 3: Hiéu qua in vivo phu thudc liéu lveng cla Hop chét 40 & cac manh ghép khac loai
ung th phdi ngudi bi dot bién KEAP1 va biéu hién AKR1C3 vira phai NCI-H1944 va NCI-
H460
Higu qud & HI9%44 Higu qui & H460
(KEAPL™, AKRICS cao) (KEAPL™", AKRICS vita phi)
1500
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