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Linh vuce ky thuat dwoc dé cap

Sang ché dé cap dén hop chét hitu co hitu dung dé diéu tri hodc phong nglra &
dong vat co vu, va cu thé 1a dé cap dén chat tc ché monoaxylglyxerol lipaza (MAGL)
dé didu tri hodc phong ngira bénh viém thin kinh, bénh thoai héa than kinh, ching dau,
bénh ung thu, r6i loan tim than, bénh da xo cing, bénh Alzheimer, bénh Parkinson,
bénh x0 climg teo co mdt bén, chin thuong so nao, nhiém doc than kinh, dot qui, dong

kinh, chirng lo au, dau ntra dau va/hoic bénh trAm cam & dong vat co vu.
Tinh trang ky thuit cia sang ché

Endocannabinoit (EC) 1a lipit truyén tin hiéu, n6 thuc hién céc tdc dong sinh hoc
biing céch tuong tac véi thy thé cannabinoit (CBR), CB1 va CB2. Chiing diéu bién nhiéu
qua trinh sinh ly bao gdm qua trinh gdy viém than kinh, qua trinh thoai hoa than kinh va
tai tao mo6 (lannotti, F.A., et al., Progress in lipid research 2016, 62, 107-28.). Trong
ndo, endocannabinoit chinh, 2-arachidonoylglyxerol (2-AG), duoc tao ra boi men
diaxyglyxerol lipaza (DAGL) va dugc thily phén béi men monoaxylglyxerol lipaza,
MAGL. MAGL thity phan 85% 2-AG; 15% con lai dugc thiy phan boi ABHDG6 va
ABDH]12 (Nomura, D.K., et al., Science 2011, 334, 809.). MAGL duoc biéu hién & toan
bd nfo va & hiu hét cac té bao ndo, bao gdm té bao than kinh, té bao hinh sao, t& bao
than kinh dém it gai va té bao thin kinh dém nho (Chanda, P.K., et al., Molecular
pharmacology 2010, 78, 996; Viader, A., et al., Cell reports 2015, 12, 798.). Qua trinh
thity phan 2-AG dén dén hinh thanh axit arachidonic (AA), tién chat ciia prostaglandin
(PG) va leukotrien (LT). Su chuyén héa oxy hoa AA duoc ting 1én & cidc mo bi viem.
Hai con dudng enzym chinh cta qué trinh oxy hoa axit arachidonic lién quan dén qua
trinh viém, xyclo-oxygenaza tao ra PG va 5-lipoxyaza tao ra LT. Trong s& c4c san pham
xyclooxyaza khac nhau dugc tao thanh trong qud trinh viém, PGE2 la san pham quan
trong nhét. Céc san phém nay duoc phat hién tai cac vi tri viém, vi du trong dich ndo
tuy cua bénh nhin méc i loan thoai hoa than kinh va duge cho 1a gop phan vao dap
{mg viém va sy tién trién bénh. Chuot thiéu MAGL (Mgll-/-) thé hién hoat tinh 2-AG
hydrolaza giam dot ngdt va ham lugng 2-AG tang cao trong hé than kinh trong khi cac
loai liptit trung tinh va phospho chira pharachidonoyl bao g6m anandamit (AEA), cling
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nhu axit béo tu do khac, khong bi thay dbi. Nguogc lai, ham lugng cia AA va
prostaglandin ¢6 ngudn gdc tir AA va eicosanoit khac, bao gbm prostaglandin E2
(PGE2), D2 (PGD2), F2 (PGF2), va thromboxan B2 (TXB2), bi giam nhidu. Enzym
phospholipaza A (PLA;) dugc coi la ngudn AA chinh, tuy nhién chudt thiéu hut cPLA,
¢6 ham lugng AA khong thay d6i trong ndo ctia ching, didu nay cung c¢d cho vai tro

quan trong cia MAGL trong ndo dé tao ra AA va diéu hoa qué trinh viém néo.

Viém than kinh 1 sy thay dbi bénh ly thong thudng ddc trung cho cac bénh &
ndo, bao g6m, nhung khong bi gidi han ¢, bénh thodi hoa than kinh (vi du bénh da xo
cing, bénh Alzheimer, bénh Parkinson, bénh xo clig teo co mot bén, chén thuong so
ndo, nhiém doc than kinh, dot qui, dong kinh va r6i loan tam than nhu chimg lo 4u va
dau ntra dau). Trong ndo, viéc tao ra eicosanoit va prostaglandin kiém soat qué trinh
viém thin kinh. Chét tién viém lipopolysaccarit (LPS) 1am ting manh theo thoi gian clia
eicosanoit trong ndo, loai nay giam 10 rét & chudt Mgll-/—. Viéc diéu tri bang LPS ciing
dAn dén lam tang nhiéu xytokin tién viém bao gdm interleukin-1-a (IL-1-a), IL-1b, IL-

6, va yéu tb hoat tir khdi u-a (TNF-a) ma dugc ngin chan ¢ chudt Mgll—/—.

Viém than kinh duge dic trung béi sy hoat héa té bao mién dich bam sinh ctia hé
than kinh trung wong, té bao than kinh dém nhoé va té bao hinh sao. D3 ghi nhan réng,
cac thudc khang viém c6 thé ngan chin sy hoat héa cla té& bao than kinh dém va su tién
trién bénh bao gdbm bénh Alzheimer va bénh da xo cting & cac md hinh tién 14m sang
(Lleo A., Cell Mol Life Sci. 2007, 64, 1403.). Piéu quan trong 13, sy pha hiy vé mit di
truyén va/hodc dugc Iy cua hoat tinh MAGL ciing phong bé su hoat hoa giy ra bsi LPS
ctia t& bao than kinh dém nhé & ndo (Nomura, D.K., et al., Science 2011, 334, 809.).

Ngoai ra, su phé huy vé mit di truyén va/hodc dugc Ly ctia hoat tinh MAGL duge
ching minh 1a c6 tac dung bao vé & mot s6 mé hinh dong vt bi thodi hoa than kinh bao
gém, nhung khong gi6i han &, bénh Alzheimer, bénh Parkinson va bénh da xo cing. Vi
du, chit e ché MAGL khong thé dao nguoc da dugc st dung rong rdi & md hinh tién
1dm sing mic bénh viém thin kinh va bénh thodi hoa than kinh (Long, J.Z., et al., Nature
chemical biology 2009, 5, 37.). Viéc tiém chét Gc ché nay theo duong toan than md
phoéng lai kiéu hinh chuot Mgll-/- & ndo, bao gbm sy ting ham lugng 2-AG, giam ham
luong AA va tao ra eicosanoit lién quan, cling nhu ngan chin su tao ra xytokin va su

hoat hoa ciia té bao than kinh dém nhé sau khi mac bénh viém than kinh do LPS
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(Nomura, D.K., ef al., Science 2011, 334, 809.), tat ca khang dinh ring, MAGL la dich

¢6 thé dimg thude.

Tiép theo su phé huy vé mit di truyén va/hodc dugc ly cia hoat tinh MAGL, ham
lugng ndi sinh cua chit nén tu nhién MAGL trong nfo, 2-AG, duoc ting 1én. 2-AG duoc
ghi nhan 1a thé hién tac dung c6 loi dbi voi ching dau, vi du, tac dung chong cam thu
dau & chuot (Ignatowska-Jankowska B. et al., J. Pharmacol. Exp. Ther. 2015, 353,424.)
va dbi véi céc rdi loan tam than, nhu bénh trAm cam & md hinh bi cing théng man tinh

(Zhong P. et al., Neuropsychopharmacology 2014, 39, 1763.).

Ngoai ra, té bao thin kinh dém it gai (OL), t& bao myelin héa ctia h¢ than kinh
trung wong, va tidn chét ciia chung (OPC) biéu hién thy thé cannabinoit 2 (CB2) trén
mang cita ching. 2-AG 1a phéi tir ndi sinh ciia thu thé CB1 va CB2. Pa ghi nhn rang,
ca cannabinoit va su @c ché duge 1y cia MAGL déu lam giam dd nhay ctia OL va OPC
d6i voi cac chan thuong kich thich gdy déc va do d6 c6 thé c6 tinh bao vé than kinh
(Bernal-Chico, A., et al., Glia 2015, 63, 163.). Ngoai ra, su uc ché vé mit duogc 1y cta
MAGL lam ting sb lugng ctia OL myelin hoa trong ndo ctia chudt, cho thiy rang su e
ché MAGL c6 thé thic dy sy biét hoa ciia OPC trong OL myelin héa in vivo (Alpar,
A., et al., Nature communications 2014, 5, 4421.). Su uc ché MAGL ciing duoc ching
minh 1 thiic ddy qua trinh t4i myelin hoa va khoi phuc chirc néng & mAu chudt méic bénh

da xo cimg tién trién (Feliu A. et al., Journal of Neuroscience 2017, 37 (35), 8385.).

Cudi cling, trong nhitng ndm gin day, su chuyén héa duge cho 1a dong vai tro rat
quan trong trong nghién ciru vé bénh ung thu, dic biét la chuyén hoa lipit. Cac nha
nghién cltu tin rang, viéc tong hop axit béo méi dong vai trd quan trong trong su phat
trién khéi u. Nhiéu nghién ctru ching minh rang, endocannabinoit ¢6 hoat tinh chéng su
tao thanh khéi u, bao gém tac dung chéng tang sinh, gay chét té bao theo chuong trinh
va chéng di cin. MAGL dong vai tro 12 enzym phén huy quan trong trong ca chuyén
hoéa lipit va hé endocannabinoit, ngoai dong vai tro 1a mot phén cua tin hi€u biéu hién
gen, gop phan vao céc khia canh khac nhau ctia sy hinh thanh khéi u (Qin, H., et al.,
Cell Biochem. Biophys. 2014, 70, 33; Nomura DK et al., Cell 2009, 140(1), 49-61;
Nomura DK et al., Chem. Biol. 2011, 18(7), 846-856).

K&t lun, viéc ngan chin hoat dong va/hodc su hoat hoa cia MAGL 12 chién luge

trj liu m&i diy htra hen dé didu tri va ngan ngira bénh viém than kinh, bénh thoai héa
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than kinh, chimg dau, bénh ung thu va rdi loan tAm than. Ngoai ra, viéc ngan chén hoat
dong va/hodic su hoat héa ctia MAGL 1a chién lugc tri liéu méi déng hira hen dé dem lai
su bao vé than kinh va tai tao myelin. Theo d6, c6 nhu cAu 16n vé y hoc chua dugce dap
ting ddi vé6i chit trc ché MAGL.

Ban chit ky thuit ciia sang ché

Theo khia canh tht nhét, sang ché dé xuét hop chét c6 cong thie (1)
/\ )OJ\ H
N o
@L—X B NN f
R4><><R3 qo r
R’ @

trong d6 A, B, L, X, R, R%, R® va R* 1a nhu dugc md ta trong ban mo ta nay.

Theo mot khia canh, sang ché dé xuit quy trinh san xudt hop chit uré c6 cong

thire (I) dwoc md ta trong ban md ta nay, va mudi duge dung cia no, bao gdm cac budc:

(a) cho amin thir nhit c6 cong thic 1, trong d6 R! va R* nhu duge mo ta trong

ban mo ta nay, tt hon trong d6 R! va R* 1a hydro,

H
N O
HN :/[
R2 1
phén tng v6i amin thtt hai ¢6 cong thic 2, trong do A, B, L, X, R3 va R* nhu

dugc mo ta trong ban mo ta nay

vOi su ¢O mat cia bazo va chét tao uré, dé tao ra hop chét c6 cong thirc (1) néu
trén; va tuy y

(b) chuyén dang hop chét c6 cong thirc (I) néu trén thanh mubi duoc dung cla
no.

Theo khia canh khéc, sang ché d& xudt hop chat c6 cong thire (I) nhu duge mo ta
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trong ban mo ta nay, khi dugc san xuét theo quy trinh dugc md ta trong ban mo t& nay.

Theo khia canh khéc, sang ché dé xudt hop chit c6 cong thire (I) nhu duge mé ta

trong ban mo ta nay, dé su dung lam hoat chét tri liéu.

Theo khia canh khéc, sang ché dé xut dugc phim chira hop chét c6 cong thire

(I) nhu dugc md ta trong bdn mo ta nay va chit mang tro vé mit tri lidu.

Theo khia canh khéc, sang ché dé xuit hop chét c6 cong thire (I) nhu duge md ta
trong ban md ta nay hodc dugc phdm dugce mo ta trong ban mo ta nay dé st dung trong

phuong phap tc ché monoaxylglyxerol lipaza & dong vat c6 v.

Theo khia canh khéc, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mod ta
trong ban mo ta nay hodc dugce pham dugc md ta trong ban md ta nay dé st dung trong
didu tri hodc phong ngira bénh viém than kinh, bénh thodi héa than kinh, chung dau,

bénh ung thu va/hodc roi loan tdm than & dong vét c6 va.

Theo khia canh khéc, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mod ta
trong ban mo ta nay hodc dugc phidm duge mo ta trong ban mo ta nay, dé st dung trong
diéu tri hodc phong ngtra bénh da xo cung, bénh Alzheimer, bénh Parkinson, bénh xo
cing teo co mot bén, chén thuong so ndo, nhiém ddc than kinh, dot qui, dong kinh,
chirng lo au, dau ntra dau, bénh trAm cam, bénh ung thu biéu mo té bao gan, ung thu dai
trang, ung thu budng trimg, ching dau thin kinh, bénh than kinh do liéu phap hoa tri,
chung dau cép tinh, chting dau man tinh va/hodc chung co cing lién quan dén ching

dau & dong vat c6 vu.
M0 ta chi tiét sang ché
Dinh nghia

Céc déu hiéu, sb nguyén, dédc diém, hop chit, géc hoa hoc hodc cac nhom dugc
mo ta cung v6i khia canh, phuong an hodc vi du cu thé ctia sang ché phai dugc hiéu 1a
c6 thé 4p dung cho bét ky khia canh, phuong an hodc vi du nao khac dugc mo ta trong
ban mo ta nay, trir khi khong phu hop. TAt ca cac dau hiéu dugc boc 10 trong ban mo ta
nay (bao gém cac yéu cu bao hd, ban tom tat va hinh v& kém theo), va/hoic tAt ca cac
bude cua bt ky phuong phap hodc quy trinh nao duge boc 19, co thé duoc két hop trong
bét ky su két hop ndo, ngoai trr sy két hop trong do6 it nhat mot s& dau hidu nhu vay

va/hodc cac bude loai trir 1an nhau. Sang ché khong bi giéi han & céac chi tiét ctia phuong
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4n bét ky duge mo ta & trén. Sdng ché mé rong dén bat ky chi tiét méi nao, hodc bat ky
su két hop méi ndo, ctia cac dau hidu dugce boc 19 trong ban md ta nay (bao gdm ca yéu
cAu bao ho, ban tom tat va hinh v& kém theo), hoidc bt ky chi tiét méi nio, hodc bat ky
su két hop méi nao ctia céc bude cla bét ky phuong phap hodc quy trinh nao dugc boc

16 nhu vay.

Thuét ngit “alkyl” ding dé chi nhém hydrocacbon no mach thing hodc mach
nhanh, héa tri mot hodc nhiéu hoa tri, vi du, hoa tri mot ho#c hoa tri hai, c6 tir 1 dén 6
nguyén tir cacbon (“C;-Cg-alkyl™), vi du, ¢6 1, 2, 3, 4, 5, hodc 6 nguyén tir cacbon. Theo
mot sb phuong an, nhom alkyl chtra tir 1 dén 3 nguyén t& cacbon, vi du, 1, 2 hodc 3
nguyén ti cacbon. Mot s6 vi du khong gi6i han vé alkyl bao gdm metyl, etyl, propyl, 2-
propyl (isopropyl), n-butyl, iso-butyl, sec-butyl, tert-butyl, va 2,2-dimetylpropyl. Vi du

dugce wu tién dac biét nhung khong gidi han vé alkyl 1a metyl.

Thué‘; ngtt “alkoxy” dung dé chi nhom alkyl, nhu dugc xac dinh & trén, gin véi
gbc phan tir me thong qua nguyén tfr oxy. Tru khi’duqc chi rd theo cach khéc, nhém
alkoxy chura tir 1 dén 6 nguyén t&r cacbon (“C1-Cg-alkoxy™). Theo mot s6 phuong an
dwoc wu tién, nhom alkoxy chta tir 1 &én 4 nguyén tir cacbon. Theo cac phuong 4n khéc
nita, nhom alkoxy chira tir 1 dén 3 nguyén tir cacbon. Mot s6 vi du khong gigi han vé
nhom alkoxy bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy va

tert-butoxy. Vi du dugc uvu tién dic biét nhung khong gidi han vé alkoxy 1a metoxy.

Thuat ngit “halogen” hodc “halo” dung dé chi flo (F), clo (Cl), brom (Br), hodc
iodo (I). Tét hon 13, thuat ngit “halogen” hodc “halo” dung dé chi flo (F), clo (Cl) hodc
brom (Br). Vi du dugc vu tién dac biét nhung khong giéi han vé “halogen” hodc “halo”

1a flo (F) va clo (CI).

Thuét ngit “vong spiro hai vong” dung dé chi thuc thé hoa hoc gdm c¢6 hai gdc
heteroxyclyl hodc hai gbc xycloalkyl nhu duge xac dinh trong ban md ta nay, hodc aé
chi su két hop ctia mot gbe heteroxyclyl va mot gbc xycloalkyl, c6 chung mot nguyén
tr vong, tirc 13, hai vong dugc ndi thong qua mot nguyén ti vong chung. Mot s6 vi dﬁ
dugc wu tién nhung khong giéi han vé vong spiro hai vong bao gbm 2-
azaspiro[3.3]heptan,  2,6-diazaspiro[3.3]heptan,  2,7-diazaspiro[3.5]nonan,  7-
azaspiro[3.5]nonan, 1-oxa-8-azaspiro[4.5]decan, 2,7-diazaspiro[4.4]nonan va 2,7-

diazaspiro[3.4]octan.
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Thuét nglt “heteroxyclyl” dung dé chi hé vong no hoic khong no mot phan mot
vong ¢6 3 dén 14 nguyén tit vong, t6t hon tir 3 dén 10 nguyén ti vong, t6t hon nita tir 3
dén 8 nguyén tir vong, trong do6 1, 2, hodc 3 trong s6 cac nguyén tir vong nay la nguyén
tir khac loai dugce chon tir N, O va S, cac nguyén tir vong con lai la cacbon. T4t hon 14,
1 dén 2 trong s6 cac nghuyén tir vong ndy dugc chon tir N va O, nguyén tir vong con lai
1a cacbon. Mdt sd vi du khong gi6i han vé& nhom heteroxyclyl bao gdm azetidin-3-yl,
azetidin-2-yl, oxetan-3-yl, oxetan-2-yl, 2-oxopyrolidin-1-yl, 2-oxopyrolidin-3-yl, 5-
oxopyrolidin-2-yl, 5-oxopyrolidin-3-yl, 2-oxo-1-piperidyl, 2-oxo-3-piperidyl, 2-oxo0-4-
piperidyl, 6-oxo-2-piperidyl, 6-oxo-3-piperidyl, 1-piperidinyl, 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl, morpholino, morpholin-2-yl, morpholin-3-yl, pyrolidin-1-yl,
pyrolidin-2-yl, va pyrolidin-3-yl.

Thuat ngit “xycloalkyl” nhu dugc sir dung trong badn mo ta nay dang dé chi nhém
hydrocacbon mot vong no hodc khong no mdt phan c6 tir 3 dén 10 nguyén ti cacbon
vong (“Cs.io-cycloalkyl”). Theo mot sd phuong 4n uu tién, nhom xycloalkyl 1a nhom
hydrocacbon mdt vong no cé tir 3 dén 8 nguyén tir cacbon vong. Tét hon 13, nhém
xycloalkyl 12 nhom hydrocacbon mot vong no co tu 3 dén 6 nguyén tir cacbon vong, vi
du, ¢6 3, 4, 5 hodc 6 nguyén t cacbon. Mot sé vi du khong gi6i han vé xycloalkyl bao
gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl. Vi du dugc uu
tién dic biét nhung khong giéi han vé xycloalkyl 1a xyclopropyl.

Thuéat ngtt "aryl" dung dé chi hé vong cacbon vong mot vong, hai vong hogc ba
vong ¢6 tdng cong tir 6 dén 14 canh vong (“Ce-14-aryl”), t5t hon tir 6 dén 12 canh vong,
va tdt hon nira tir 6 dén 10 canh vong, va trong do it nhat mot vong trong hé vong 1a

vong thom. Vi du dugc vu tién dac biét nhung khong gidi han vé aryl 1a phenyl.

Thuét nglt "heteroaryl" dung dé chi hé vong mot hoéa tri hodc nhiéu hoéa tri, mot
vong hodc hai vong, t6t hon 12 hé vong hai vong c6 tong cong tir 5 dén 14 canh vong,
t5t hon tir 5 dén 12 canh vong, va tbt hon nita tir 5 dén 10 canh vong, trohg d6 it nhét
mdt vong trong hé vong 1a vong thom, va it nhat mot vong trong h¢ vong chira mot hoac
nhiéu nguyén ti khac loai. Tét hon 13, “heteroaryl” ding dé chi heteroaryl c6 tr 5 dén
10 canh bao gém 1, 2, 3 hodc 4 nguyén tir khac loai dugc chon doc lap tr O, S va N. Tét
nhét 14, “heteroaryl” ding dé chi heteroaryl c6 tir 5 dén 10 canh bao gdm tir 1 dén 2

nguyén t khac loai dugc chon doc lap tir O va N. Mot sb vi du khong gi6i han vé
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heteroaryl bao gdm 2-pyridyl, 3-pyridyl, 4-pyridyl, indol-1-yl, 1H-indol-2-yl, 1H-indol-
3-yl, 1H-indol-4-yl, 1H-indol-5-yl, 1H-indol-6-yl, 1H-indol-7-yl, 1,2-benzoxazol-3-yl,
1,2-benzoxazol-4-yl, 1,2-benzoxazol-5-yl, 1,2-benzoxazol-6-yl, 1,2-benzoxazol-7-yl,
1H-indazol-3-yl, 1H-indazol-4-yl, 1H-indazol-5-yl, 1H-indazol-6-yl, 1H-indazol-7-yl,
pyrazol-1-yl, 1H-pyrazol-3-yl, 1H-pyrazol-4-yl, 1H-pyrazol-5-yl, imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-yl, 1H-imidazol-5-yl, oxazol-2-yl, oxazol-4-yl va oxazol-
5-yl. Vi du dugc uu tién déc biét nhung khong gidi han v& heteroaryl 14 indolyl, cu thé
la 1H-indol-3-yl.

Thuat ngir “hydroxy” dung dé chi nhom —OH.

Thuat ngit “xyano” dung dé chi nhém —CN (nitril).

~

Thuat ngit “cacbonyl” ding dé chi nhém C(O).

Thuét ngit “oxo0” dung dé chi nguyén tir oxy lién két v6i phan tir gbc thong qua
lién két kép (=0).

Thuat ngit “alkoxycacbonyl” dung dé chi nhom —C(0)-O-alkyl (tuc 13, alkyl
este). Vi du dugc wu tién ddc biét nhung khong gidi han vé alkoxycacbonyl 1a tert-

butoxycacbonyl. |

Thuét ngit “aryloxycacbonyl” dung dé chi nhoém —C(0)-O-aryl (tuc 13, aryl este).
Vi du duogc uwu tién diac biét nhung khoéng giéi han vé alkoxycacbonyl 1a

phenoxycacbonyl.

Thuét ngit “heteroaryloxycacbonyl” dung dé chi nhom —C(0)-O-heteroaryl (tic
13, heteroaryl este). Vi du dugc vu tién ddc biét nhung khong gi6i han vé alkoxycacbonyl

la pyridyloxycacbonyl.

Thuat ngitt “haloalkyl” dung dé chi nhém alkyl, trong do it nhét mot nguyén ti
hydro cua nhém alkyl dugc thay thé bsi nguyén tir halogen, t6t hon 1a flo. Tét hon 14,
“haloalkyl” dung dé& chi nhém alkyl trong d6 1, 2 hodc 3 nguyén tit hydro cta nhém
alkyl duoc thay thé boi nguyén ti halogen, tét nhét 1a flo. Vi du dwgc wu tién ddc biét
nhung khong gi6i han vé haloalkyl 14 triflometyl (CF3).

Thuét ngtt “haloalkoxy” dung dé chi nhom alkoxy, trong do it nhét mdt nguyén
tir hydro ctia nhém alkoxy duoc thay thé boi nguyén tir halogen, t6t hon 1 flo. TSt hon
1a, “haloalkoxy” dung dé chi nhom alkoxy trong d6 1, 2 hodc 3 nguyén tir hydro cta

8
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nhom alkoxy dugc thay thé boi nguyén tit halogen, t6t nhét 1a flo. Vi du dugc wu tién

dic biét nhung khong gidi han vé haloalkoxy 12 triflometoxy (—OCF3).

Thuat ng@t “mubi dugc dung" ding dé chi mudi van giit lai duoc hiéu qua va dic
tinh sinh hoc cua cac bazo tu do hodc axit tu do, ma khong c6 hiéu qua hodc déac tinh
sinh hoc khéng mong mudn khic. Cac mubi duoc tao ra véi axit vo co nhu axit
clohydric, axit hydrobromic, axit sulfuric, axit nitric, axit phosphoric va cac axit twong
tu, cu thé 1a axit clohydric, va axit hitu co nhu axit axetic, axit propionic, axit glycolic,
axit pyruvic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit fumaric, axit
tartaric, axit xitric, axit benzoic, axit xinamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit p-toluensulfonic, axit salixylic, N-axetylxystein va cac axit tuong tu.
Ngoai ra, cac mubi nay co thé duge didu ché bﬁng cach bd sung bazo vo co hodc bazo
hitu co vao axit tu do. Cac mudi ¢6 ngudn gbe tir bazo vo co bao gdm, nhung khong
gidi han 6, mudi natri, kali, liti, amoni, canxi, magie va cac mubi tuong tu. Cac mudi co
ngudn gdc tir bazo hitu co bao gdm, nhung khong giéi han & mudi ctia amin bac mot,
bac hai va bac ba, amin duogc thé bao gém amin duoc thé ton tai trong tw nhién, amin
vong va gbc trao d6i ion kiém, nhu gdc isopropylamin, trimetylamin, dietylamin,
trietylamin, tripropylamin, etanolamin, lysin, arginin, N-etylpiperidin, piperidin,
polyimin va céac gbc tuong tur. Mudi duge dung cu thé ciia hop chét c¢6 cong thie (I) 1a

muoi hydroclorua.

Thuét ngit “nhém bao v&” (PG) dé chi nhém phong bé chon loc vi tri phan Gng
trong hop chét da chire sao cho phan tng héa hoc ¢6 thé dugc thuc hién mot cach chon
loc & vi tri phan g khong duogc bao vé khac theo nghia thong thuong lién quan dén no
trong héa hoc tdng hop. Nhom béo vé ¢6 thé duge loai bo 6 thoi diém thich hop. Nhom
bao vé vi du 12 nhém bao vé& amino, nhom béo vé cacboxy hodc nhém bao v¢ hydroxy.
Nhom bao vé cu thé 1a tert-butoxycacbonyl (Boc), benzyloxycacbonyl (Cbz),
florenylmetoxycacbonyl (Fmoc) va benzyl (Bn). Nhom bao v€ cu thé khac 1a tert-
butoxycacbonyl (Boc) va florenylmetoxycacbonyl (Fmoc). Nhom bao v€ cu thé hon 1a
tert-butoxycacbonyl (Boc). Nhém bao vé vi du va tmg dung cua cac nhom nay trong
tdng hop hitu co duge md ta trong, vi du, “Protective Groupss in Organic Chemistry”

béi T. W. Greene va P. G. M. Wutts, 5th Ed., 2014, John Wiley & Sons, N.Y.

Thuét ngit “chit tao uré” ding dé chi hop chat hoa hoc ¢6 thé chuyén amin thir
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nhét thanh loai ma sé& phan tmg v6i amin tht hai, nho d6 tao thanh din xuét uré. Vi du
khong gi6i han vé chét tao uré bao gdm bis(triclometyl) cacbonat, phosgen, triclometyl
cloformat, (4-nitrophenyl)cacbonat va 1,1’-cacbonyldiimidazol. Chét tao uré dugc md
ta trong G. Sartori et al., Green Chemistry 2000, 2, 140 dugc két hop vao ban mo ta nay

bang céach vién dan.

Hop chét c¢6 cong thie (1) ¢6 thé chira mot s6 tam bat d6i ximg va c6 thé c6 mat
& dang ddng phan ddi anh tinh khiét vé mit quang hoc, hdn hgp cta ddng phan ddi anh
nhu, vi du, raxemat, déng phéan khong débi quang tinh khiét vé mat quang hoc, hdn hop
ctia ddng phan khong d6i quang, raxemat ddng phan khong d6i quang hodc hdn hop cua
raxemat dong phan khong ddi quang. Theo mdt phuong 4n duoc vu tién, hop chét c6
cong thire (I) theo sang ché 1a ddng phan ddi anh cis cia cong thirc (Ia) hogc (Ib), twong

ung, nhu duge mo ta trong tai liéu nay.

Theo quy udce Cahn-Ingold-Prelog, nguyén tir cacbon bét dbi xtmg c6 thé ¢o cau
hinh "R" hodc "S".

Tir viét tit “MAGL” dung dé chi enzym monoaxylglyxerol lipaza. Cac thuat ngit
“MAGL” va “monoaxylglyxerol lipaza” dugc st dung thay thé cho nhau trong ban mo
ta nay.

Thuat ngt “diéu tri” nhu duge st dung trong ban md ta nay bao gbém: (1) ngin
chén trang thai, 161 loan hodc tinh trang (vi du, lam dung, lam giam hodc tri hodn sy phat
trién cta bénh, hodc tai phat bénh trong truong hop diéu tri duy tri, cta it nhat mot triéu
chimg 1am sang hodc can 1dm sang ctia n6); va/hodc (2) giam bét tinh trang (tc la, gay
ra su thodi lui cda trang thai, r6i loan hodc tinh trang hodc it nhat mot trong sb triéu
chirng 1am sang hodc cén 1am sang cta no). Loi ich dbi v6i bénh nhéan dugc didu tri co
¥ nghia théng ké hodc it nht c6 thé nhan thdy dugc dbi v6i bénh nhan hodc béc si. Tuy
nhién, nén hiéu réng, khi thube duge ding cho bénh nhan dé diéu tri bénh, hidu qua co
thé khong phai lic nao cling 1a diéu trj higu qua.

Thuét ngit “phong ngira” nhu dugc st dung trong ban md ta nay bao gbdm: ngan
chan hodc tri hoan su xuét hién céc triéu chimg 1am sang cta trang thai, r6i loan, hodc
tinh trang phéat trién & dong vat c6 vl va dic biét 12 con nguoi ma cé thé bi anh hudng
hodc dan dén trang thai, r6i loan hoic tinh trang bénh Iy chua trai qua hodc thé hién cac
triéu chtng 1am sang hodc triéu ching cén 1am sang ctla trang thai, rdi loan hodc tinh

10
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trang.

Thuat ngfr “viém than kinh” nhu duge st dung trong ban mo ta nay dung dé chi
viém cép tinh hozc man tinh mo than kinh, day 1a thanh phan mo chinh cta hai phan cia
hé thin kinh; ndo bd va cot sdng thudc hé than kinh trung wong (CNS), va day than kinh
ngoai bién phan nhanh thudc hé than kinh ngoai bién (PNS). Bénh viém than kinh man
tinh lién quan dén bénh thoai hoa than kinh nhu bénh Alzheimer, bénh Parkinson va
bénh da xo cting. Bénh viém than kinh cip tinh thudng xdy ra ngay lap tic sau chén

thwong d6i v6i hé than kinh trung wong, vi du, do chan thuong so ndo (TBI).

Thuat ng@t “chan thuong so ndo” (“traumatic brain injury - TBI”, con dugc biét
dén 1a “chén thuong trong s0”), lién quan dén tdn thuong ndo do luc co hoc bén ngoai

tac dong, nhu tdng tdc hodc giam téc nhanh, va cham, séng xung kich, hodc trung dan.

Thuét ngtt “bénh thoai hoa thin kinh” ding dé chi bénh lién quan dén sy mat dan
cu tric hodc chtc ning clia t& bao than kinh, bao gdm ca su chét ctia t bao than kinh.
Vi du v& bénh thodi hoa thdn kinh bao gdm, nhung khong gi6i han ¢, bénh da xo clng,

bénh Alzheimer, bénh Parkinson va bénh xo cting teo co mot bén.

Thuat ngit “r6i loan tAm than” (con dugc goi 1a bénh tam than hoc rdi loan tAm
than) lién quan dén cac kidu hanh vi hodc tam than c6 thé gay ra dau dén hodc kha nang
hoat dong kém trong cudc séng. Cac dau hiéu nay c6 thé dai dang, tai phat va thuyén
giam hodc x4y ra mot lan duy nhét. Vi du vé rdi loan tim than bao gébm, nhung khong

giéi han &, chimg lo du va bénh tram cam.

Thuét ngir “chung dau” dung dé chi trai nghiém cam gidc va cam giac khé chiu
lién quan dén tén thuong mo thyce té hoc tiém 4n. Vi du vé chimg dau bao gbm, nhung
khong gi6i han &, chimg dau do cam thy dau, ching dau man tinh (bao gdm chimg dau
tw phét), chimg dau thin kinh bao gdm bénh than kinh do li¢u phap hoa tri, ching dau
ao va dau do tam ly. Vi dLi cu thé vé ching dau la chung dau thén kinh, do ton thuong
hodc bénh anh huéng dén phan bét ky ciia h¢ thn kinh dugc bao gdm trong cam gidc
clia co thé (ttrc 13, hé cam gic co thé). Theo mdt phuong an, “ching dau” 1a chimg dau
than kinh do bi cét‘cut hodc m& ngﬁc. Theo mdt phuong an, “ching dau” 1a bénh than

kinh do liéu phéap hoa tri.

Thuét ngit “nhidm doc than kinh” dung dé chi sy nhidm doc & hé than kinh. N6

11
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x4y ra khi phoi nhiém véi chét ddc ty nhién hodc nhan tao (chit doc than kinh) 1am thay
d8i hoat dong binh thudng cta hé than kinh theo cach gay tén thuong dén mé than kinh.
Vi du vé nhidm doc than kinh bao gdm, nhung khong gidi han ¢, nhiém doc than kinh
do phoi nhiém vé&i chat duge str dung trong hoa tri lidu, xa tri, 1iéu phap thube, lam dung
thudc, va cdy ghép co quan, cling nhu phoi nhiém v6i kim loai ning, mot s6 loai thuc
pham va phu gia thuc pham, dung mdi cong nghiép va/hodc dung moi lam sach, m§

pham va mot s6 chat xuat hién trong tu nhién.

Thuét ngit “bénh ung thu” dung dé chi bénh dugc dic trung boi sy ¢6 mit cua
ung thu hodc khdi u do sy ting truéng bét thuong mét kiém sodt ctia té bao (t& bao nhu
vay goi 1 “té bao ung thu”). Nhu dugc st dung trong ban m6 ta nay, thuat ngtt ung thu
r3 rang bao gdm, nhung khong gi6i han ¢, ung thu biéu md té bao gan, ung thu dai trang

va ung thu budng trimeg.

Thuét ngtt “ddng vat c6 v’ nhu dugc st dung trong ban md ta nay bao gdm
nguoi va ddng vat khong phai con nguodi va bao gdm nhung khong gidi han & ngudi,
linh trudng khoéng phai ngudi, chd, meo, loai gam nham, bo, ngua, va lgn. Theo phuong

4n duoc uu tién cu thé, thuat ngit “dong vat c6 vi” dung dé chi nguoi.
Hop chit clia sdng ché
Theo khia canh tht nhét, sang ché dé xuit hop chét c6 cong thire (I)

0]

H
@»L—Q/U\N Nfo
r* ><)<R3 @EO R
R’ @

hoac mudi dugc dung cda no, trong do:

(i) Xla C-R3;

I la lien két cong hoa tri, —(CHz)u-N(Cie-alkyl)-, —(CH2)-NH-,
~N(C1-6-alkyl)-(CHa2)p—, —NH-(CH2)p—, <(CH2)n-O—, ~O-(CHz)p—, —SO2-N(Ci-6-alkyl)—,
~S0,-NH-, -N(Ci¢-alkyl)-SO2—, -NH-SO,—, cacbonyl, —(CHz)n, —CHR®-,
—CF2-(CHp)u—, —(CH2),-CF2—, «(CH2)a-S—, —S-(CHz)p—, —SO2—, —C(O)-NH-, —C(0)-
N(C1-¢-alkyl)—, -NH-C(O)— hodc —N(Ci-6-alkyl)-C(O)—; va

A la:

12
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(i) Ce.a-aryl duge thé bang R7, R® va R’; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'%, R va R'?; hodc

(i) X 1a N

L 14 lién két cong hoa tri, ~(CHa)u—, ~CHR®~, —SO»—, cacbonyl, -N(Ci-alkyl)-
(CHy)y—, —NH-(CHz)p—, —O-(CHz)p—, —CF2-CHy—, —N(Ci6-alkyl)-SO>—, -NH-SO»-,
_NH-C(O)- hotic -N(C1.¢-alkyl)-C(O)—; va

A la

(i) Cs.ua-aryl dugc thé bang R7, R® va R’; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R, R!! va R'?; hogc

(ifi) X 14 N;

L 1a C1.¢-alkoxycacbonyl, Cs-14-aryloxycacbonyl hodc heteroaryloxycacbonyl c6
tir 5 dén 14 canh; va

A khong c6 mat;

B 1a vong spiro hai vong;

RL R2 R3, R* va R® doc 14p 1a hydro, halogen, hydroxy, Ci-s-alkyl hodc halo-
Cis-alkyl,;

R 14 Cs.14-aryl hodic heteroaryl c6 tir 5 dén 14 canh;

mdi R7, RS, R%, R!°, R!! va R!2 & mdi lan xuét hién doc 1ap 1a hydro, hydroxy,
Ci¢-alkyl, halo-Cie-alkyl, halogen, Ci.s-alkoxy, halo-Ci¢-alkoxy, SFs, Ci6-

RC‘I

RCZ

c3
alkylsulfonyl, xyano hodc nhém ;

C laheteroaryl cotu 5 dén 14 canh, heteroxyclyl c6 tir 3 dén 14 canh hoac Cs-10-
xycloalkyl;

mdi R€!, R va R doc 14p 1a hydro, Ci.s-alkyl, halo-Ci--alkyl, oxo, halogen,
hydroxy, Ci-s-alkoxy hodc halo-Ci.¢-alkoxy;

mdi 14n xuét hién cua n doc 1ap 12 0, 1, 2 hodc 3;

13
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mdi 14n xuét hién cia p ddclaplal, 2 hodc 3; va
q 1a0,1 hodc 2.

Theo mot khia phuwong an, séng ché d& xuit hop chét c6 cong thire (I) hodc mudi

dugce dung cta no, trong do:

() X1aC-R%;
L 1a —(CH)xN(Cig-alkyl}-, —(CH2}-NH-,  —N(Cig-alkyD)-(CHz)p—,
NH-(CHa)p—, —(CH2)a-O—, -O-(CHz)y~, —SO2-N(Ci¢-alky)—, ~ —SO2»-NH-,

“N(Ci-alkyl)-SOr—, ~NH-SO»—, cacbonyl, —(CHz)s, —~CHR’-, —CF-(CHa)u-,
—(CH2)p-CFr—, —(CHy)a-S—, —S-(CH)p—, —SO02—, —~C(0)-NH-~, ~C(0)-N(C1.s-alkyl)-,
_NH-C(0)- hodic ~N(C1.6-alkyl)-C(O)—; va

A la:

(i) Cs.uu-aryl duge thé bang R7, R® va R’; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'%, RM va R'2; hogc

(i) X 12 N;

L 1a «(CHa), —CHRS-, —SO»—, cacbonyl, ~N(Ci-6-alkyl)-(CH2)p—, —NH-

(CHa)p—, —O~(CHa)p—, —CF-CHy—, -N(Ci-s-alkyl)-SO2—, ~-NH-SO;—, -NH-C(O)- hodc
_N(C1.6-alkyl)-C(O)—; va

A la

(i) Ces-aryl duoc thé bang R7, R® va R’; hoic

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'°, R!! va R'?; hodc

(iii) X 1a N;

L la Cy¢-alkoxycacbonyl, Cs.14-aryloxycacbonyl hodc heteroaryloxycacbonyl ¢6
tir 5 dén 14 canh; va

A khong c6 mdt;

B 1a vong spiro hai vong;

R! 1a hydro hodc Cie-alkyl;

R? 14 hydro hodc Cre-alkyl;

14
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R3 1a hydro, Ci-6-alkyl, halo-Ci-alkyl, halogen hodc hydroxy;
R* 14 hydro, Ci-6-alkyl, halo-Ci-alkyl, halogen hodc hydroxy;
RS 14 hydro, Ci.6-alkyl, halo-Ci-alkyl, halogen hodc hydroxy:
RS 14 Cg.i4-aryl hogc heteroaryl ¢6 tir 5 dén 14 canh;

mdi R7, R®, R%, R1%, R!! va R!2 & mdi 1an xuét hién doc 1ap 1a hydro, Cre-alkyl,

halo-C1.6-alkyl, halogen, Ci.s-alkoxy, halo-Cis-alkoxy, SFs, SOCHs, xyano, nhom

13 R 17
R 13 R
15 R
14 R ) R4 ) Oy-_; 5 ) DI_%
, nhém , nhém hodc nhém ;

R 1a hydro, Ci--alkyl, halo-Ci.¢-alkyl, halogen, hydroxy hodac Ci-¢-alkoxy; va
R'* 12 hydro, C1--alkyl, halo-C1.s-alkyl, halogen, hydroxy, Ci6-alkoxy; hodc

R!3 va R, ciing v6i nguyén tir cacbon ma chung gan vao, tao ra vong co tir 4 dén

6 canh chita 0, 1 hodc 2 nguyén tir khéac loai dugc chon tur oxy va NR'3;
RY 14 hydro, Ci-alkyl hodc halo-Ci-¢-alkyl; |
R!6 13 hydro, Ci-alkyl, halo-Ci-¢-alkyl, hydroxy hodc xyano;
R!7 1a hydro, hydroxy, xyano, halo-C1¢-alkyl hodc Ci.¢-alkyl;
R!8 13 hydro hodc Ci¢-alkyl;
mdi 1in xuét hién ctia n doc 1ap 1a 0, 1, 2 hodc 3;
mdi 1an xuét hién cta p ddc 1ap 1a 1, 2 hodc 3; va
qla 0, 1 hodc 2.

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thire (I) nhu dwge mo ta

trong ban mo ta nay, hodc mudi duoc dung cua né, trong d6 R' 13 hydro.

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mo ta

trong ban mo ta nay, hodc mudi duge dung ctia nd, trong do6 R? 14 hydro.

Theo mét phuong an, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mo ta

trong ban mo ta ndy, hodc mudi duge dung clia nd, trong do R! va R? déu la flo.

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thire (I) nhu duge md ta

15
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trong ban md ta nay, hodc mudi dugc dung cia né, trong d6 R* 1a hydro.

Theo mdt phuong an, sang ché dé xuit hop chét c6 cong thue (1) nhu duge mo ta

trong ban mo ta ndy, hodc mudi duoc dung ciia no, trong do R* 1a hydro.

Theo mdt phuong 4n, sang ché dé xuit hop chét c6 cong thire (I) nhu duge md ta

trong ban mo ta nay, hodc mudi duge dung ciia nd, trong d6 R* va R* déu 1a flo.

Theo mot phuong an, sang ché d& xuét hop chét c6 cong thie (I) nhu duge mo ta
trong ban md ta nay, hoic mubi duge dung ciia nd, trong dé R!, R2, R? va R* déu 1a

hydro.

Theo mdt phuong &n, sang ché dé xuét hop chét c6 cong thirc (I) nhu duge md ta
trong ban md ta nay, hoac mudi duge dung clia no, trong d6 R’ 14 hydro hoac halo-Ci.¢-

alkyl.

Theo mot phuong an, sang ché dé xuat hop chét c6 cong thire (1) nhu duge mo ta

trong ban mo ta nay, hodc mudi dugc dung cia né, trong d6 R’ 13 hydro.

Theo mot phuong éan, Sérig ché d& xuét hop chét cé‘cén'g thirc (I) nhu duoc mo ta

trong ban mo ta nay, hodc mudi duge dung ciia nd, trong d6 R® 1a Ce.14-alkyl.

Theo mdt phuong an, sang ché dé xuat hop chét ¢6 cong thirc (I) nhu duge mo ta
trong ban mo ta nay, hodc mudi duge dung ciia né, trong d6 R7 1a hydro, hydroxy, Ci-¢-
alkyl, halo-Ci.¢-alkyl, halogen, Ci.¢-alkoxy, halo-Ci¢-alkoxy, SFs hodc nhdém

RC1

RCZ

RC3
; trong dé

C laheteroaryl co tur 5 dén 14 canh hoic heteroxyclyl co tir 3 dén 14 canh;

R€!' 14 Ci6-alkyl, halo- Ci-alkyl hodc oxo; va

R va RS déu la hydro.

Theo mét phuong an uu tién, sang ché d& xuét hop chit c6 cong thire (I) nhu
dugc mo ta trong ban mo ta nay, hodc mudi duge dung ctia nd, trong do R’ 1a hydro,
C1.s-alkyl, halo-Ci.¢-alkyl, halogen, C1s-alkoxy, halo-Ci.¢-alkoxy hodc SFs.

Theo mdt phwong an duge uu tién cu thé, sang ché dé xuét hop chét c6 cong thirc
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(I) nhu dugc mo ta trong ban mo ta nay, hodc mudi duoc dung cla no, trong d6 R7 1a
hydro, flo, clo, CF3, metyl, metoxy, triflometoxy hodc SFs.

Theo mot phuong &n, sang ché d& xuét hop chét c6 cong thire (1) nhu duoc mo ta
trong ban md ta nay, hodc mubi duoc dung ctia né, trong do6 R’ 1a hydro, C1.6-alkyl, halo-
Ci¢-alkyl, halogen, Ci.6-alkoxy hodc halo-Ci-¢-alkoxy.

Theo mot phuong 4n wu tién, sang ché d& xuét hop chit c6 cong thire (I) nhu
duoc mo ta trong ban mo ta nay, hodc mudi dugc dung cia nd, trong d6 R” 1a hydro, flo,
clo, CF3, metyl, metoxy hogc triflometoxy.

Theo mot phuong an, sang ché d& xuét hop chét c6 cong thire (I) nhu duge md ta
trong ban md ta nay, hodc mudi duge dung cta no, trong d6 R® 1a hydro, Ci.¢-alkoxy,
halo-Ci.¢-alkyl hodc halogen.

Theo mot phuong 4n uu ti€n, sang ché d& xuét hop chét c¢6 cong thire (I) nhu
dugc md ta trong ban mo ta nay, hodc mudi dugc dung cia no, trong do R? 1a hydro,
halo-Ci-6-alkyl hodc halogen.

Theo mdt phuong éan dugc uu tién cu thé, sang ché dé xuét hop chét ¢6 cong thirc
(I) nhu dugc md ta trong ban mo ta nay, hodc mudi duoc dung ctia nd, trong d6 R® 1a
hydro, CF3, clo hodc flo.

Theo mot phuong an, sang ché dé xuét hop chét c6 cong thire (I) nhu duge md ta
trong ban mo ta nay, hodc mubi duoc dung ciia no, trong do R’ 1a hydro.

Theo mot phuong 4n, sang ché dé xuét hop chét ¢ cong thitc (I) nhu dugc mo ta
trong ban mo ta nay, hodc mudi duge dung ctia nd, trong do:

R’ 1a hydro, Cis-alkyl, halo-Cis-alkyl, halogen, Ci.s-alkoxy hoac halo-Ci.6-
alkoxy;

R® 1a hydro, halo-C1.6-alkyl hodc halogen; va

R’ 1a hydro.

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cdng thirc (I) nhu dugc md ta
trong ban md ta nay, hodc mudi duoc dung cta no, trong do R [a halogen hodc halo-
Cie-alkyl.

Theo mot phuong 4n wu tién, sang ché dé xuét hop chét c6 cong thirc (I) nhu
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dwoc md ta trong ban mo ta nay, hoic mubi duge dung ctia nd, trong d6 R'? 1a halo-Ci.-

alkyl.

Theo mot phurong an dugc uu tién cu thé, sang ché dé xuét hop chét c6 cong thiic
(I) nhu dugc md ta trong ban mo ta nay, hodc mubi duge dung cia né, trong d6 R 1a

CFs.

Theo mdt phuong an, sang ché d& xuét hop chét c6 cong thie (I) nhu duge mo ta
trong ban md ta nay, hogc mudi duge dung ctia nd, trong d6 R'" 1a hydro hodc halo-Ci.-

alkyl.

Theo mot phuong an uu tién, sang ché d& xult hop chit c6 cong thire (I) nhu
duge mo ta trong ban md ta ndy, hoic mudi duoc dung cla no, trong d6 R' 1a hydro

hodc CFs.

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thirc (I) nhu duge mo ta

trong ban mo ta nay, hodc mudi duge dung cta nd, trong d6 R* 1a hydro.

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thirc (I) nhw duge mo ta

trong ban mo ta nay, hodc mubi duoc dung ctia nd, trong do:
R10 12 halo-C-6-alkyl,
R 12 hydro hodc halo-C1.6-alkyl; va
R12 14 hydro.

Theo mdt phuong an uu tién, sang ché dé& xut hop chét c6 cong thie (I) nhu
dugc mo ta trong ban mo ta nay, hodc mudi duoc dung cta no, trong d6 A 1a phenyl

hodc pyridyl.

Theo mdt phuong &n, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mo ta

trong ban mé ta nay, hoéc mudi duge dung cta nd, trong do:

X la Q—RS;

[ 1alién két cong hoa tri, ~(CH2)a-N(C1-6-alkyl)—, —<(CH2)a-NH—, ~(CH2)s-O—,
—~OCH;—, -CHa—, —SO2—, —SO2-N(C1.¢-alkyl)— hodc —SO2-NH—;

n la0hodcl;va

R’ nhu dugc xac dinh trong ban md ta nay.
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Theo phuong én uu tién, sang ché d& xult hop chat c6 cong thire (I) nhu duge md

ta trong ban mo ta nay, hoac mubi duge dung cia no, trong do:

X 1a C-R

L 1alién két cong hoa tri, -CH20-, —O—, ~OCHa—, —CHz— hodc —SO2-N(Ci1-¢-
alkyl)—; va

R® nhu duge x4c dinh trong ban md ta nay.

Theo phuong an dugc vu tién cu thé, sang ché dé xuét hop chit c6 cong thire (I)

nhu dugc mé ta trong ban md ta nay, hodc mudi duge dung cia no, trong do:
X 1laC-R3%

L 1a lien két cong hoa tri, -CH,0—, -O—, -OCHy—, —CHz~ hodc —SO»-
N(metyl)—; va

R> nhu duoc x4c dinh trong ban mo ta nay.

Theo mot phuong an, sang ché dé xuét hop chét c6 cong thire (1) nhu duge mo ta

trong ban mo ta nay, hodc mudi dugce dung ctia no, trong do:
X 1aC-R%;

I la —~CHy-N(Ci--alkyl)—, ~CH2-NH—, ~(CH2)n-O—, —O-CHz—, —=SO2-N(Ci-¢-
alkyl)— hodac —SO2-NH—;

n 1a0hoac1;va
R’ nhu dugc x4c dinh trong ban mo ta nay.

Theo mot phuong an, sang ché dé xuét hop chét c6 cong thire (I) nhu duge mo ta

trong ban md ta nay, hodc mudi dugce dung cta nd, trong do:
X 1laC-R3%

L la —~CHy-N(Cis-alkyl)—, -CH2-NH-, —~(CH2)n-O—, —O-CHo—, —SO2-N(Ci.¢-
alkyl)— hodc —SO2-NH—;

n 1la0hodc1;va
R’ 1a hydro.

Theo phuong 4n vu tién, sang ché dé xut hop chat c6 cong thire (I) nhu dugc md
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ta trong ban mo ta nay, hodc mubi duge dung ctia no, trong do:
X 1aC-R>
L 13 —(CH)n-O—, ~O-CHz— hodc —SO2-N(Ci-6-alkyD)—;
n laOhodcl;va
R’ 1a hydro.

Theo phuong an dugc uu tién cu thé, sang ché @& xuét hop chét c6 cong thie (1)

nhu dugc md ta trong ban mo ta nay, hoac mudi dugc dung cia no, trong do:
X 1aC-R3;
L 1a —«(CH2)a-O—, —O-CHz— hodc —SO2-N(metyl)—;
n laOhodcl;va
R’ 1a hydro.

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thue (1) nhu duge mo ta

trong ban mo ta nay, hodc mudi duge dung ciia né, trong do:
X 1aN;
I 1alién két cong hoa tri, -CHy—, ~CHR®- hodc —SO,—; va
R® nhu duge x4c dinh trong ban mo ta nay.

Theo phuong an wu tién, sang ché dé xuit hop chét c6 cong thirc (I) nhu dugec mod

ta trong ban mo ta nay, hodc mudi duge dung ctia né, trong do:
X laN;va
L 1a —CHz— hodc —SOr—.

Theo mot phuong an, sang ché d@é xuét hop chét c6 cong thire (I) nhu duge md ta

trong ban mo ta nay, hodc mudi duge dung ctia né, trong do::
X 1aN;
L 1a—(CHaz)n—, -CHRS- hoac —SO>—; va
n lal;va

R® nhu duoc xac dinh trong ban mo ta nay.
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Theo mot phuong 4n, sang ché d& xuét hop chét c6 cong thic (T) nhu dugc md ta

trong ban mo ta nay, hodc mudi dugce dung cua no, trong do:
X 1aN;
L 1a—(CH)p—, ~CHR®- hodc —SO>—; va
n lal;va
R® 1a Ce.14-aryl.

Theo phuong én uu ti€n, sang ché dé xudt hop chat c6 cong thire (I) nhu duge md

~ ta trong ban md t& nay, hodc mubi dugc dung cua nd, trong do:
X 1aN;

L 1a —(CH)s— hodac —SOr—; va

n lal.

Theo mot phucmg an, sang ché dé xuét hop chét c6 cong thire (T) nhu duoc mo ta

trong ban mo ta nay, hodc mudi duoc dung ctia no, trong d6 B 1a vong spiro hai vong ¢o

cong thtre (1I):

3 *
Y—-N—

1 I

7\/LY4

L.,’{X\YZ
an
trong do:

X nhu duoc xac dinh trong ban mo ta nay;

mdi Y1, Y2, Y3 va Y* doc lap 12 ~(CH2)m—, ~(CH2)mO—, “O(CH2)m—, ~(CH2)mNH-
hodc -NH(CH2)m—;

moi lan xuat hién ctia m doc lap la 1, 2 hodc 3;

dudng luon séng chi ra di€m gén két clia vong spiro hai vong B v6i L trong cong

thue (I); va

ky hiéu hoa thi chi ra diém gan két ctia vong spiro hai vong B voi phan con lai

cta cong thuc (I).

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thire (I) nhu duge md ta
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trong ban md ta ndy, hodc mudi dugce dung cua no, trong d6 B 1a vong spiro hai vong ¢0

cbng thuc (1I):

e
/YWLY4
T
ay
trong do:
X nhu dugc x4c dinh trong ban md ta nay;
Y! 1a «(CH2)m— hoic <(CH2)mO—, trong d6 m 1a 1 hodc 2;
Y? 1a —-CH>— hoac —CH20—;
mdi Y? va Y* doc 14p 12 ~(CHa)m—, trong d6 m 1a 1 hodc 2;

dudng luon soéng chi ra diém gan két ctia vong spiro hai vong B voi L trong cong

thae (I); va

ky hiéu hoa thi chi ra diém gin két clia vong spiro hai vong B véi phan con lai

cua cong thuc ().

Theo mot phuong an uu tién, sang ché dé xuét hop chét c6 cong thire (I) nhu
duoc mo ta trong ban mo ta nay, hodc mubi dugce dung ciia nd, trong d6 B 1a vong spiro

hai vong cé cong thire (1I):

D

trong do:

X nhu dugc xac dinh trong ban md ta nay;

Y'! 1a-CHy—;

Y? 1a —CHy— hodc —CH2O—;

mdi Y3 va Y* doc 1ap 14 <(CHo)m—, trong d6 m 1a 1 hodc 2;

duong lugn séng chi ra diém gin két ctia vong spiro hai vong B v6i L trong cong
thuce (I); va
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ky hiéu hoa thi chi ra di€ém gan két cia vong spiro hai vong B voi phan con lai

cta cong thuc (I).

Theo mot phuong én uu tién khac, sang ché d& xuét hop chit c6 cong thic (I)
nhu duwgc md ta trong ban mo ta nay, hodc mudi duge dung ctia no, trong d6 B 1a vong

spiro hai vong dugc chon tir nhém gom:

. HN . (0] . HN . .

NH
- o
L N
;va H

(i) duong lugn song chi ra diém gén két ctia vong spiro hai vong B v6i L trong

trong do:

cong thuc (I); va
ky hiéu hoa thi chi ra diém gin két ctia vong spiro hai vong B véi phan con lai

cua cong thic (I); hodc

(i1) duong luon song chira diém gin két ctia vong spiro hai vong B véi phan con
fai ctia cong thic (I); va

ky hiéu hoa thi chi ra diém gén két ctia vong spiro hai vong B véi L trong cong
thire ().

Theo mot phwong an dugce uu tién cu thé, sang ché dé xuét hop chét c6 cong thire
(I) nhu duge md ta trong ban mod td nay, hodc mudi duoc dung cia no, trong d6 B 1a

vong spiro hai vong dugc chon tir nhém gém:

* . * /* . *
N
" s ¥
ke "

*

N~

; trong do
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dudng luon séng chi ra diém gin két cuia vong spiro hai vong B véi L trong cong

thue (I); va

ky hiéu hoa thi chi ra diém gdn két cia vong spiro hai vong B véi phan con lai

cua cong thuce (I).

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thie (I) nhu duge md ta

trong ban md ta nay, hodc mudi duge dung ciia no, trong do:
1 X la C-R3;

L 1a lién két cong hoéa tri, ~CHy-N(Cis-alkyl)—, ~CH-NH-, ~O—, ~CH,0-,
_OCHs—, ~CHs—, =8O, ~S0»-N(C1.¢-alkyl)— hodic —SO»-NH-; va

A la:

(i) Ce-14-aryl dugc thé bang R7, R® va R’; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'%, R va R'?; hodc
(i) X 1aN;

I lalién két cong hoéa tri, -CHr—, ~CHR®— hodc —SO»—; va

A 14 Ce.4-aryl duoc thé bang R7, R® va R; hodc

(i) X 1a N;

L 14 Ci-6-alkoxycacbonyl; va

A khong c6 mit;

B 14 vong spiro hai vong c6 cong thirc (II):

D)

trong do:

Y! 1a «(CH2)m— hodc -(CH2)mO—, trong d6 m 1a 1 hodc 2;
Y2 13 —CHs— hoic ~CH,O—;

mdi Y? va Y* doc lap 1a —(CH2)m—, trong d6 m 1 1 hodc 2;
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dudng lugn séng chi ra diem gan két ciia vong spiro hai vong B voi L trong cong

thire (I); va

ky hiéu hoa thi chi ra diém gan két ctia vong spiro hai vong B vGi phan con lai

cua cong thuc (I);
mdi RY, R%, R, R*, R’ va R 1a hydro;
R’ 1a hydro hodc Ci¢-alkyl;
RS 1a Ce.14-aryl;
R7 1a hydro, hydroxy, Cis-alkyl, halo-Ci.¢-alkyl, halogen, Ci-s-alkoxy hodc

RC1

RCZ

c3
halo-Ci-¢-alkoxy, SFs hodc nhom R ;

R?® 1a hydro, Ci.6-alkoxy, halo-Ci.¢-alkyl hodc halogen;

R ia‘l halogen .hoeflc halo-C1-¢-alkyl;

R 1a hydro hozc halo-Ci.¢-alkyl;

RC! 14 Ci¢-alkyl, halo- Ci¢-alkyl hodc oxo;

R va R déu 1a hydro; va

C la heteroaryl co tir 5 dén 14 canh hoic heteroxyclyl c6 tir 3 dén 14 canh.

Theo phuong én vu tién, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mod

ta trong ban mo ta nay, hodc mubi duoc dung ciia no, trong do:
(i) X 1aC-R%
L 1a-CH,0—, —~OCHy—, —O—, —CH,— hodc —SO2-N(Ci--alkyl)—; va
A la: |
(i) Ceas-aryl dugc thé bang R7, R® va R?; hodc
(i) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'?, R" va R'*; hodc
()X 1aN;
L 1a —CHy—hoac —SOy—; va
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A 13 Ceis-aryl duoc thé bang R7, R® va R’; hoic

B 14 vong spiro hai vong c6 cdng thire (II):

1 YN
Y Y
/ Y
T
D)
trong do:
Y! 1a-CHo—;

Y? 1a —CHa— hodc —CH20—;
mdi Y3 va Y* doc 1ap 14 «(CHz)m—, trong d6 m la 1 hodc 2;

dudng lugn séng chi ra diém gén két clia vong spiro hai vong B v6i L trong cong

thire (I); va

ky hiéu hoa thi chi ra diém gén két cta vong spiro hai vong B véi phan con lai

cua cong thuc (I);

mdi RL, R, R3, R, R, R?, va R'? 1a hydro;

R7 1a hydro, Ci-alkyl, halo-Ci¢-alkyl, halogen, Ci-s-alkoxy, halo-Ci.¢-alkoxy
hodc SFs;

R? 14 hydro, halo-Ci.¢-alkyl hodc halogen;
R19 13 halo-Ci-¢-alkyl; va
R!! 14 hydro hodc halo-Cis-alkyl.

Theo phuong an dugc vu tién cy thé, sang ché dé xuét hop chét c6 cong thirc (1)

nhu dugc md ta trong ban mo ta nay, hodc mudi dugce dung cta nd, trong do:
(i) X 1a C-R3;
L 13 -CH,0O—, ~OCH,—, —O—, -CH>— hodc —SO»-N(metyl)—; va
A la:
(i) phenyl dugc thé bang R7, R® va R?; hoac

(ii) pyridyl dugc thé bang R'%, R va R'*; hodc
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(i) X 1A N;
L 1a—CHy—hoac —SOy—; va
A 1a phenyl dugc thé béng'R7, R® va R’; hoidc

B 1a vong spiro hai vong dugc chon tir nhom gdm:

* * /.):
X X

%{ ; ° va ‘H{ trong do

b
duong lwon séng chi ra diém gan két ctia vong spiro hai vong B v6i L trong cong

thae (I); va

ky hiéu hoa thi chi ra diém gan két clia vong spiro hai vong B véi phan con lai

cta cdng thuc (I);
mdi R1, R%, R3, R4, R’ R?, va R"? 1a hydro;
R’ 1a hydro, flo, clo, CF3, metyl, metoxy, triflometoxy hoac SFs;
R® 1a hydro, CF3, clo hodc flo;
R19 13 CF3; va
R! 13 hydro hodc CFs.

Theo mot phuong an, sang ché dé xuét hop chét ¢6 cong thirc (I) nhu duge mo ta

trong ban md ta nay, hodc mudi duge dung ciia nd, trong do:

(i) X1aC-R3%;

I 1a —-CHy-N(C1-6-alkyl)—, —CH2-NH—, —(CH2)x-O—, —0-CHz—, —SO2-N(Ci-6-
alkyl)— hodc —SO2-NH—; va

A la:

(i) Cs.1s-aryl duge thé bang R7, R® va R?; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'°, R!! va R'?; hodc
(i) X 1aN;

L 1a—CHy—, -CHR®- hodc —SO,—; va
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A 13 Ce.ie-aryl duoc thé bang R7, R® va R%; hodc
(i) X 1a N;

L 1a Ci¢-alkoxycacbonyl; va

A khong c6 mat;

B 1a vong spiro hai vong cé cong thire (II):

ay

trong do:

Y! 1a <(CH2)m— hotic «(CH2)mO—, trong d6 m 1a 1 hodc 2;
Y? la —CH,— hodc —CH20—;

mdi Y3 va Y* doc 1ap 12 ~(CHa)m—, trong d6 m 1a 1 hogc 2;

dudng lugn séng chi ra diém gén két ctia vong spiro hai vong B v6i L trong cong

thie (I); va

ky hiéu hoa thi chi ra diém gan két ciia vong spiro hai vong B vGi phan con lai

cua cong thie (I);
mdi R1, R%, R3, R, R%, R® va R'? 1a hydro;
R® la Cg.1s-aryl;

R’ 1a hydro, Cie-alkyl, halo-Cis-alkyl, halogen, Ci.s-alkoxy hodc halo-Ci.6-
alkoxy;

R? 14 hydro, halo-C1.¢-alkyl hodc halogen;
R 13 halo-Ci¢-alkyl;

R 14 hydro ho#c halo-Ci6-alkyl; va

n 1la0hoacl.

Theo phuong an vu tién, sang ché dé xuit hop chét c6 cong thire (I) nhu duge md

ta trong ban md ta nay, hodc mudi duge dung cua no, trong do:
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(i) X1aC-R5;

L 13 <(CHa)s-O—, —O-CHa— hodc —SO2-N(Ci¢-alkyl)— va

A la:

(i) Cs.is-aryl duge thé bang R7, R® va R%; hogc

(ii) heteroaryl c6 tir 5 dén 14 canh duge thé bing R', R' va R"; hogc
(i) X 1aN;

I 13 -CHy-hodc —SOx—; va

A 1a Cg.i4-aryl duoc thé bang R7, R® va R’; hodc

B 14 vong spiro hai vong c6 cdng thirc (II):

1 YS‘N/*
Y~y
L
D)
trong do:
Y! 1a-CHax—;

Y? 13 —CH,— hodc ~CH20—;
mdi Y3 va Y* doc 1ap 12 ~(CHa)m—, trong d6 m 1a 1 hodc 2;

dudng luon soéng chi ra diem gin két cua vong spiro hai vong B v6i L trong cong

thtre (I); va

ky hiéu hoa thi chi ra diém gan ket clia vong spiro hai vong B véi phan con lai

cua cong thac (I);

mdi R1, R2, R3, R%, R5, R, va R'? 1a hydro;

R’ 1a hydro, Cis-alkyl, halo-Ci¢-alkyl, halogen, Ci.s-alkoxy hodc halo-Ci-
alkoxy;

R® 1a hydro, halo-C1.6-alkyl hodc halogen;

R 13 halo-C1-¢-alkyl;

R!! 1a hydro hodc halo-Ci.¢-alkyl; va
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n 1a 0 hodc 1.

Theo phuong an dugc uu tién cu thé, sang ché dé xuét hop chét ¢6 cong thirc (I)

nhu duge mo ta trong ban mo ta nay, hoac mubi duge dung cia no, trong do:
(i) X1aC-R%;
L 1a —(CH2)a-O—, —O-CH>— hodc —vSOz—N(metyl)—; va
A la i
(i) phenyl duoc thé bang R7, R® va R’; hodc
(ii) pyridyl dugc thé bang R1°, R!! va R'; hodc
(i) X 1aN;
L. 1a—CHy—hodc —SO>—; va
A 1a phenyl dugc thé bang R7, R® va R%; hodc

B 14 vong spiro hai vong dugc chon tir nhom gbm:

* * /*
v " g@
s,{X X/

° va L&{ trong do

3
dudng luon song chi ra diém gan két ctia vong spiro hai vong B v6i L trong cOng

thire (I); va

ky hiéu hoa thi chi ra diém gan két ctia vong spiro hai vong B v&i phan con lai

cua cong thuce (I);
mdi R, R2, R3, R%, R%, R?, va R"? 1a hydro;
R7 14 hydro, flo, clo, CF3, metyl, metoxy hodc triflometoxy;
R® 1a hydro, CF3, clo hodc flo;
R 1a CF3;
R! 13 hydro hodc CF3; va
n 1a 0 hoac 1.

Theo mét phuong an, sang ché dé xuit hop chét c6 cong thire (I) nhu duge mo ta
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trong ban mo ta nay, hoac mudi duoc dung cia nd, trong d6 hop chét c6 cong thirc (1)

nay dugc chon tir nhém gom:

(4aR, 8aS)-6-(6-(2-clo-4-(triflometoxy)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[3 .5|nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(2-flo-4-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonylhexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-metoxy-5-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-flo-4-(triflometoxy)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3 -b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-clo-4-ﬂ0phen0xy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on; |

(4aR, 8aS)-6-(6-(4-(triﬂometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;

(4aR, 8aS)-6-(6-(4-clo-2-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-0n;

(4aR,8a8)-6-(6-(2,4-Diflophenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonylhexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8a8S)-6-(6-(3-flo-5-(triflometyl)phenoxy)-2-azaspiro[ 3 3]heptan-2-
cacbonyl)hexahydro -2H-pyrido[4,3-b][1, 4]oxazm—3(4H) -on;

(4aR,8aS)-6-(6-(2-flo-4- (trlﬂometyl)benzyl) -2,6-diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;

(4aR,8aS)-6-(6-(2-clo-4-flobenzyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[3.5 |nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on; '
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(4aR,8aS)-6-(6-((2-clo-4-flophenyl)sulfonyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(7-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[4 4]nonan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3 3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[ 3.4] octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
rac-(4aR,8aS)-N-((R)-8-(3 —voxooctahydro-2H-pyrido[4,3 -b][1,4]oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
rac-(4aR,8aS)-N-((S)-8-(3-oxooctahydro-2H-pyrido[4,3-b][1,4] oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
rac-(4aR,8aS)-6-(2-benzhydryl-2,6-diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
rac-(4aR,8aS)-6-(4-((4-flophenyl)sulfonyl)-1-oxa-4,9-diazaspiro[ 5.5 Jundecan-
9-cacbonyl)hexahydro-2H-pyrido[4,3-b][1 4Joxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4,5 “bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((5,6-Bis(triﬂometyl)pyridin-2-yl)oxy)-2—azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; |
2-clo-4-flo-N-metyl-N-((R)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-oxa-8-azaspiro[4.5] decan-3-yl)benzensulfonamit;
(4aR,8aS)-6-(6-((5-(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4-metyl-3-(triflometyl)benzyl)oxy)-2-azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-((2-clo-4-flophenyl)sulfonyl)-2,7-diazaspiro[3.5nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][1 ,4]oxazin-6-cacbonyl)-
1-oxa-8-azaspiro[4.5]decan-3-yl)-4-(triflometyl)benzensulfonamit;

N-metyl-N-((R)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3 -b][1,4]oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensul fonamit;

2-clo-4-flo-N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4] oxazin-
6-cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;

N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6-cacbonyl)-
1-oxa-8-azaspiro[4.5]decan-3-yl)-3 -(triflometyl)benzensulfonamit;

(4aR,8a8)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)-1-oxa- R-azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)-1 -6xa-8 -azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)amino)-1-oxa- 8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-ZH-pyrido[4,'3 -b] [1,4]oxazin-3(4H)-on; |

(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)amino)-1 -oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on; |

(4aR, SaS)-6-(2-((4-(triﬂometyl)phenyl)sulfonyl)—2,7-diazaspiro[3 .5]nonan-7-
cacbonylhexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

rac-(4aR, 8aS)-6-(3-((2-clo-4-flobenzyl)amino)-1-oxa-8-azaspiro[4.5 ]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on; ‘ \ |

(4aR,8aS)-6-(2-(phenylsulfonyl)-2,7-diazaspiro[3.5 Jnonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b] [ 1,4]oxazin-3(4H)-on;

rac-tert-butyl 6-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4] oxazin-6-
cacbonyl)-2,6-diazaspiro[3.4]octan-2-cacboxylat;

(4aR,8aS)-6-(6-(4-(1-metyl- 1H-pyrazol-5-yl)phenyl)-2-azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; '
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(4aR,8aS)-6-(6-(2-flo-6-hydroxybenzyl)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-hydroxybenzyl)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(4-(2-oxopyrolidin-1-yl)phenyl)-2,6-diazaspiro[3 4octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-ﬂ0-6-me‘goxybenzyl)—2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(4-(pentaflo-16-sulfaneyl)phenyl)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)benzyl)-2-azaspiro| 3. 3]heptan-2-
cacbonyl)hexahydro-ZH-pyrido[4,3-b][1,4]0xazin—3(4H)-on; |

(4aR,8aS)-6-(6-(2,4-diflobenzyl)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-metoxy-4-(triflometyl)benzyl)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-((2-clo-4-flophenoxy)metyl)-2-azaspiro|3. 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;

(4aR,8aS)-6-(6-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)-6—(triﬂometyl)—2-
azaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3 -b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)phenyl)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(4-(2-(triflometyl)pyrolidin-1 -yl)phenyl)-2-azaspiro[3.3 |heptan-
2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(2-clo-4-flobenzyl)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(2-flo-6-(triflometyl)benzyl)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(6-(4-(triflometyl)phenyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(3-(triflometyl)phenyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(4-(triflometyl)phenyl)-2,6-diazaspiro[3.4] octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(3-(triflometyl)phenyl)-2,6-diazaspiro[3 Aloctan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(2-(4-isopropoxyphenyl)-2,6-diazaspiro[3.4] octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(4-isopropoxyphenyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(4-metoxy-3-metylphenyl)-2,6-diazaspiro[3.4] octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(4-clo-3-(triﬂomety])phenyl)—2,6-diazaspiro[3 4loctan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; |

(4aR,8aS)-6-(2-(2-flopyridin-4-yl)-2,6-diazaspiro[3 4]octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2,5 -bis(triflometyl)phenyl)-2,6-diazaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-((4-flo-2-(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3 -b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-((2-clo-4-flophenyl)sulfonyl)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4] oxazin-3(4H)-on; o

(4aR,8aS)-6-(6-((3-clo-4-(triﬂometyl)phenyl)sulfonyl)-Z,6—
diazaspir0[3 3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;

(4aR,8aS)-6-(6-((2,4-bis(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1 ,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(6-(2,6-diflobenzyl)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; va

(4aR,8aS)-6-(6-(2-metoxybenzyl)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on.

Theo mot phuong 4n uu ti€n, sang ché @& xuit hop chét c6 cong thirc (I) nhu
dugc mo ta trong ban md ta nay, hodc mudi dugc dung cta no, trong d6 hop chat c6

cong thire (I) nay duge chon tir nhém gbm:

(4aR, 8aS)-6-(6-(2-616—4-(triﬂometoxy)phenoxy)-Z-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[3.5 |nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4AaR,8aS)-6‘-(6-(2-ﬂ0-4-(triﬂometyl)phenoxy)-2-azaspir0[3 .3]héptaﬂ¥2'— |
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-metoxy-5 -(triﬂometyl)phenoxy)-2-ézaspiro[3 .3]heptan-2-
cacbo'riyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6—(6-(2-ﬂo—4-(triﬂometoxy)phénoxy)-2—azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3 Qb] [1 ,4] oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(2-clo-4-flophenoxy)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(4-(triflometyl)phenoxy)- 2-azasp1ro[3 3]heptan-2-
cacbonyl)hexahydro -2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6- (6 (4-clo-2-(triflometyl)phenoxy)-2-azaspiro[3.3 ]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;

(4aR,8aS)-6-(6-(2,4-Diflophenoxy)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-3(4H)-on; |

(4aR,8aS)-6-(6-((4, 5-bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3.3 ]heptan-2-
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cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(4-(pentaflo-16-sulfaneyl)phenyl)-2-azaspiro[3.3 [heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)benzyl)-2-azaspiro[ 3.3 ]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2,4-diflobenzyl)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-metoxy-4-(triflometyl)benzyl)-2-azaspiro[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; va
(4aR,8aS)—6—(6-((2-010—4-ﬂophenoxy)metyl)—2—azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3 -b][1,4]oxazin-3(4H)-on.
Theo mdt phuong 4n, sang ché d& xuét hop chét c6 cong thire (I) nhu duge mo ta
trong ban mo ta nay, hoac mudi duoc dung cta né, trong d6 hop chét ¢6 cong thic (T)
nay dugc chon tir nhém gbm:
(4aR, 8aS)-6—(6-(2—clo-4-(triﬂometoxy)phenoxy)’-Z-azéspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[3.5nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(42aR,8a8)-6-(6-(2-flo-4-(triflometyl)phenoxy)-2-azaspiro[3.3 ]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-metoxy-5-(triflometyl)phenoxy)-2-azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-4-(triflometoxy)phenoxy)-2-azaspiro[3 .3].heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR.8aS)-6-(6-(2-clo-4-flophenoxy)-2-azaspiro[3.3heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(4-(triflometyl)phenoxy)-2-azaspiro[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(6-(4-clo-2-(triflometyl)phenoxy)-2-azaspiro[ 3.3 ]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2,4-Diflophenoxy)-2-azaspiro|[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(3-flo-5-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2—
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-clo-4-flobenzyl)-2,6-diazaspiro| 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[3.5 Jnonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-clo-4-flophenyl)sulfonyl)-2,6-diazaspiro[3.3 [heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(7-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[4.4 nonan-2-
cacbonyl)heXahydro-2H-pyrido [4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4] oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[ 3 4]octan-6-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
rac-(4aR,8aS)-N-((R)-8-(3-oxooctahydro-2H-pyrido[4,3-b][1.4] oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
rac-(4aR,8aS)-N-((S)-8-(3-oxooctahydro-2H-pyrido[4,3-b][ 1,4] oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
rac-(4aR,8aS)-6-(2-benzhydryl-2,6-diazaspiro[3.4]octan-6-
cacbonyll)‘he}‘(ahydr0-2H-pyrido [4,3-b][1.4] oxazin-3 (4H)-on;

rac-(4aR,8aS)-6-(4-((4-flophenyl)sulfonyl)-1-oxa-4,9-diazaspiro[5.5 Jundecan-
9-cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(6-((4,5 -Bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((5 ,6-Bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
2-clo-4-flo-N-metyl-N-((R)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3 -yl)benzensulfonamit;
(4aR,8a8S)-6-(6-((5-(triflometyl)pyridin-2-yl)oxy)-2-azaspiro|3 3]heptan-2-
Cacbonyl)hexahydro—ZH-pyrido[4,3 -b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4-metyl-3 -(triflometyl)benzyl)oxy)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR, 8aS)-6-(2-((2-clo-4-flophenyl)sulfonyl)-2,7-diazaspiro[3 .5]nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
(4aR, 8aS)-6-(6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
N-((S)-8-((4aR,8a8)-3-oxooctahydro-2H-pyrido[4,3-b][ 1.4] oxazin-6-cacbonyl)-
1-oxa-8-azaspiro[4.5]decan-3-yl)-4-(triflometyl)b enzensulfonamit;
N-metyl-N-((R)-8-((4aR,8aS)-3 -oxooctahydro-2H-pyrido[4,3-b][1,4]oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3 -yl)benzensulfonamit;
2-clo-4-flo-N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4.3 -b][1,4]oxazin-
6-cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3 -yl)benzensulfonamit;
N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido [4,3-b][1,4]oxazin-6-cacbonyl)-
1-oxa-8-azaspiro[4.5]decan-3-yl)-3 ~(triflometyl)benzensulfonamit;
(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)-1-oxa- 8-azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on; ’
(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)-1 -oxa-8-azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(3-((2-clo-4-flobenzyl)amino)-1 -oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(3-((2-010-4-ﬂbbenzyl)amino)- 1-oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-((4-(triﬂometyl)phenyl)sulfonyl)-2,7-diazaspiro[3 .S]nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

rac-(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)amino)-1 -oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)-6-(2-(phenylsulfonyl)-2,7-diazaspiro[3.5 |nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; va

rac-tert-Butyl 6-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][1.4]oxazin-6-
cacbonyl)-2,6-diazaspiro[3.4]octan-2-cacboxylat.

Theo mdt phuong an wu tién, sang ché d& xuét hop chit c6 cong thire (I) nhu
duoc mo ta trong ban mo ta nay, hodc mudi duoc dung ctia no, trong d6 hop chét c6

cong thire (I) nay duge chon tir nhém gbm:

(4aR,8aS)—6-(6—(2-clo-4—(triﬂometoxy)phenoxy)—2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8aS)—64(2-(2-ﬂo-4-(triﬂometyl)phenoxy)-7 -azaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-flo-4-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-metoxy-5-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR, SaS)-6—(6-(2-ﬂo-4-(triﬂometoxy)phenoky)—Z-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4] oxazin-3(4H)-on;

(4aR,8aS)-6-(6-(2-clo-4-flophenoxy)-2-azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; |

(4aR,8aS)-6-(6-(4-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;

(4aR,8a8)-6-(6-(4-clo-2-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-
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cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3 (4H)-on;

(4aR,8aS)-6-(6-(2,4-Diflophenoxy)-2-azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1 ,/4loxazin-3(4H)-on;

(4aR, 8aS)-6-(6-(2-ﬂo-4-(triﬂometyl)benzyl)-Z,6-diazaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on; va

(4aR,8aS)‘-6-(6—((4, 5-Bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3 .3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on.

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thire (I) nhu duge md ta
trong ban md ta nay, hodc mudi duoc dung cia nd, trong d6 hop chét ¢6 cong thirc (1)
nay khong phai la (4aR,8aS)-6-(6-(2-ﬂo-6—metoxybenzy1)-2-azaspiro[3.3]heptan—2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)—on.

Theo phuong an cu thé, sang ché dé xuat mudi du’(.)"c dung ctia hop chét theo cong
thie (I) nhu dugc md ta trong ban mo ta nay, dac biét 1a mudi hydroclorua. Theo phuong
an wu tién khéc, sang ché @& xuét hop chit theo cong thirc (I) nhu duge mo ta trong ban
mo ta nay.

Theo mdt s phuong én, hop chét c6 cong thirc (I) dugc danh du ddng vi bdi co
mdt hodc nhidu nguyén ti trong d6 dugc thay thé bang nguyén t& 6 khdi lugng nguyén
r hodic sé khéi khéc. Hop chét dugc danh déu ddng vi (tire 1, duge danh dau phong xa)
c6 cong thie (I) dugc coi nhu nam trong pham vi clia sang ché. Vi du v& dong vi c6 thé
dugc kép hop véi hop chét c6 cong thic (1) bao gbm dong Vi‘ cua hydro, cacbon, nito,
oxy, phospho, luu huynh, flo, clo, va i6t, nhu, nhung khong bi gisi han ¢, ?H, °H, ''C,
13C, 14C, BN, BN, 150, 170, 180, 3P, *?P, 35g, 18R 36C1, 1231, va 1251, tuong tng. Mot 5
hop chét dugc danh ddu dong vi c6 cong thire (I), vi dy, hop chét két hop ddong vi phong
xa, hitu dung trong nghién ctru phan b6 thudc va/hoic md nén. Pong vi phong xa triti,
tire 12 3H, va cacbon-14, tuc 13, 1*C, ddc biét hitu dung cho myc dich nay khi xem xét
dén viec d& két hop va d& phat hién. Vi du, hop chat c6 cong thirc (I) c6 thé dugc lam
gidu v6i 1, 2, 5, 10, 25, 50, 75, 90, 95, hodc 99 phan tram cla ddng vi nhat dinh.

Viéc thé béng céc chét déng vi nang nhu doteri, tirc 1a ’H, ¢6 thé c6 dugc mot sb
loi thé trong diéu tri XuAt phat tir do 4n dinh chuyén héa cao hon, vi du, tang thoi gian

bén hity in vivo hodc gidm yéu cau ve licu lugng.
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Viée thé bang ddng vi phat positron, nhu 11C, '*F, %0 va PN, c6 thé dugc su
dung trong nghién ctru chup cit 16p phat xa positron (Positron Emission Topography -
PET) dé kidm tra su chiém chd cua thy thé co chét. Hop chét duoc danh dau déng Vi ¢co
cong thire (I) ndi chung c6 thé duge diéu ché bang cac ky thudt thong thuong da biét ddi
v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat hodc bing quy trinh tuong tu
v6i quy trinh dugc mo ta trong phén vi du dugc trinh bay dudi day st dung chéit phan
ung dugc danh d4u ddng vi thich hop thay cho chét phan tng khong duoc danh dau

duoc dung trudce do.
Quy trinh san Xuét

Viéc didu ché hop chét c6 cong thire (I) theo sang ché c6 thé duoc thuc hién theo
con dudng tong hop lién tuc hodc quy tu. Quy trinh tong hop theo sang ché duogc thé
hién trong céac so dé chung sau. Cac k¥ ndng cin thiét dé thuc hién phan Gmg va tinh ché
san pham thu duge da dugc biét dén doi véi ngudi c6 hiéu biét trung binh trong linh vuc
k¥ thuét. th’)m thé va chi s6 duoc str dung trong phan md ta sau ddy cua quy trinh cO'y

nghia nhat dinh trong ban md ta nay, trlr khi dugc chi ra la khac.

Néu mot trong sb cac nguyén lidu khoi dAu, hop chit trung gian hodc hop chét c6
cong thae (I) chira mot hodc nhiéu nhom chitc ma cac nhém nay khong 6n dinh hodc
phan Gng dudi diéu kién phan ng ctia mt hodc nhiéu budc phan tng, nhém bao vé
thich hop (nhu duge md ta trong, vi du, “Protective Groups in Organic Chemistry” béi
T. W. Greene va P. G. M. Wutts, 5th Ed., 2014, John Wiley & Sons, N.Y.) ¢6 thé duoc
dua vao trude bude quan trong ap dung phuong phap da biét rong rii trong linh vuc k§
thuat. Cac nhom bao vé nay cd thé dugc loai bd & giai doan sau cﬁa‘qué trinh tong hop

st dung phuong phép tiéu chuin dugc mo ta trong tai liéu.

Néu nguyén liéu khoi dAu hodc hop chét trung gian chira tim 1ap thé, hop chat co
cong thire (I) co thé thu dugc dudi dang hdn hop cia ddng phan khong d6i quang hodc
déng phan déi anh, c6 thé dugc phan tach bing phuong phép da biét trong linh vyre k§
thuét, vi du, HPLC khong d6i xtng, SFC khong d6i xting hozc két tinh khong ddi ximeg.
Hop chét raxemic c¢6 thé dugc phan tach thanh, vi dy, cac phan tuong phén thong qua
mudi dong phan khong dbi quang bang cach két tinh v6i axit tinh khiét v& mat quang
hoc hodc bing cach tach cac phan tuong phan bang phuong phap sdc ky cu thé st dung

chét hap thu khong d6i xtmg hodc dung moi rira giai khong dbi xang. Tuong tu, c6 thé
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tach nguyén liéu khoi dAu va hop chit trung gian chira cac tAm lap thé dé tao ra nguyén
liu khoi ddu va hop chét trung gian dugc lam giau theo kidu khong ddi quang/ d6i anh.
St dung ddng phan khong ddi quang/dé)ng phan ddi anh dugc lam gidu nguyén ligu khoi
dAu va hop chét trung gian trong viéc téng hop hop chét c6 cong thire (I) s€ thuong dan
dén ddng phan khong a6i quang/déng phan d6i anh twong ﬁ’ng duogc lam giau hop chat

c6 cong thire (I).

Nguoi co hiéu biét trung binh trong linh vuc ky thudt s& biét duoc rang, trong
viéc tong hop hop chét c6 cong thic (I) - trong chimg muc khong mong mubn - ‘fchié_n
lugc nhom bao vé truc giao” s& duge ap dung, cho phép phan cat mot sd nhom bao vé
mdi nhom tai mdi thoi diém ma khong anh huéng dén nhom bao vé khac trong phan ti.
Nguyén ly bao vé tryc giao da duoc biét dén trong linh vuc k¥ thuat va cling da duoc
md ta trong tai liéu (vi du Barany va R. B. Merrifield, J. Am. Chem. Soc. 1977, 99, 7363;
H. Waldmann et al., Angew. Chem. Int. Ed. Engl. 1996, 35,2056).

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuét s€ biét duogc réng, trinh tu
phén Gng co6 thé dugc thay ddi phu thudc vao kha ning phan tmg va ban chét ctia hop

chét trung gian.

Chi tiét hon, hop chét c6 cong thie (I) c6 thé duoc tao ra biang cac phuong phap
dugc néu dudi day, bang cac phuong phap dugc néu trong phan vi du hodc cac phuong
phap tuong tu. Cac diéu kién phan ung thich hop d6i v6i timg budc phan ung la da biét
d6i voi ngub‘i ¢6 hiéu biét trung binh trong linh vyuc k¥ thuat. Ngoéi ra, d6i v6i cac diéu
kién phan tng duge md ta trong tai liu dung cho cac phan (mg dugc mo ta, vi du xem
trong:‘ Comprehensive Organic Transformations: A Guide to F unctional Group
Preparations, 2nd Edition, Richard C. Larock. John Wiley & Sons, New York, ‘NY.
1999). ba phét hién réng, cac phan tmg duoc thuc hién thuan 1¢i v4i su ¢6 mat hodc
vang mit dung moi. Khong c6 gi6i han cu thé nao vé ban chit ciia dung moi duge dung,
véi didu kién ring, n6 khong c6 tac dung bét loi dén phan tmg hodc chét phan tmg lién
quan, va dung moi nay co thé hoa tan chat phan tmg, it nhét & mc d6 nao do. Cac phan
ung duge mo ta cd thé duoc thuc hién trong mot khoang nhiét do rong, va nhiét do phan
ung chinh xac khong quan trong d6i v6i sang ché. Cac phan (mg duoc md ta dugc thyc
hién thich hop & khoang nhiét do tir khoang -78 °C dén nhiét do hdi lwu. Thoi gian can
phan @ng co6 thé thay déi nhidu, phu thude vao nhidu yéu tb, ddc biét 1a nhiét do phan
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ung va ban chét cua chit phan tng. Tuy nhién, thoi gian tir 0,5 gio dén vai ngay sé du
dé tao ra hop chét trung gian va hop chit dugc mo ta. Trinh tu phan tng khong bi gidi
han ¢ trinh tu dugc thé hién trong so dd, tuy nhién, phu thudc vao nguyén liéu khéi dau
va kha ning phan Umg tuong tng cua ching, trinh ty céc bude phan tng co thé dugc

thay doi tu do.

Néu nguyén lidu khéi dAu hodc hop chét trung gian khong dugce ban trén tri
truong hodc viée tdng hop ching khong duge mo ta trong tai liéu, thi chung ¢6 thé dugc
didu ché tliong tu v4i cac quy trinh dang co dbi v6i chét trong tu gin giéng hodc duge

néu trong phan thuc nghiém.
Cac chit viét tit dudi ddy duoc st dung trong ban md ta nay:

AcOH = axit axetic, ACN = axetonitril , Bn = benzyl, Boc = tert-
butyloxycacbonyl, CAS RN = mi dang ky tom tt hoa hoc, Cbz = benzyloxycacbonyl,
Cs2CO;3=xesi cacbonat, CO = cacbon monoxit, CuCl = ddng(I) clorua, CuCN = ddng(D)
xyanua, Cul = ddng(I) iodua, DAST = (dietylamino)luu huynh triflorua, DBU = 1.8-
diazabixyclo[5,4,0]undec-7-en, DCM = diclometan, DEAD = dietyl azodicacboxylat,
DIAD = diisopropyl azodicacboxylat, DMAP = 4-dimetylaminopyridin, DME =
dimetoxyetan, DMEDA = N,N’-dimetyletylendiamin, DMF = N,N-dimetylformamit,
DIPEA = N,N-diisopropyletylamin, dppf = 1,1 bis(diphenyl phosphino)feroxen,
EDC.HCI = N-(3-dimetylaminopropylj—N’-etylcarbodiimit hydroclorua, EI = va cham
dién tr, ESI = ion hoa tia dién, EtOAc = etyl axetat, EtOH = etanol, h = gio, FA = axit
formic, H20 = nudce, HySO4 = axit sulfuric, HATU = 1-[bis(dimetylamino)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridinium-3-oxit hexaflophosphat, HBTU = O-benzotriazol-
N.N,N’,N’-tetrametyl-uronium-hexaflo-phosphat, HCl = hydro clorua, HOBt = 1-
hydroxy-1H-benzotriazol; HPLC = sic ky léng hiéu nang cao, iPrMgCl =
isopropylmagie clorua, I = i6t, [PA = 2-propanol, ISP = phun ion dwong (ché d06), ISN
= phun ion am (ché d6), K,CO;3 = kali cacbonat, KHCO; = kali bicacbonat, KI = kali
iodua, KOH = kali hydroxit, K3PO4 = kali phosphat tribasic, LiAlHs hodc LAH = lithi
nh6ém hydrua, LIHMDS = lithi bis(trimetylsilyl)amit, LiOH = lithi hydroxit, MgSO4 =
magie sulfat, min = phut, mL = mililit, MPLC = sdc ky 1ong ap sudt trung binh, MS =
phd khdi, MTBE =Metyl tert-butyl ete, nBuLi = n-butyllithi, NaBH;CN = natri
xyanobohydrua, NaH = natri hydrua, NaHCO3 = natri hydro cacbonat, NaNO, = natri
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nitrit, NaBH(OAc); = natri triaxetoxybohydrua, NaOH = natri hydroxit, Na;COs = natri
cacbonat, Na;SO4 = natri sulfat, Na»S>0; = natri thiosulfat, NBS = N-bromosuxinimit,
nBuli = n—butyliithi, NEt; = trietylamin (TEA), NH4Cl = amoni clorua, NMP = N-
metyl-2-pyrolidon, OAc = Axetoxy, T3P = propylphosphonic anhydrit, PE = ete dau mo,
PG = nhém bao vé, Pd-C = paladi trén cacbon hoat tinh, PACla(dppf)-CH2Cl> = phue
1,1'-bis(diphenylphosphino)feroxen-paladi(Il)diclorua  diclometan, Pdx(dba); =
tris(dibenzylidenaxeton)dipaladi(0), Pd(OAc), = paladi(Il) axetat, Pd(OH), = paladi
hydroxit, Pd(PPhs)s = tetrakis(triphenylphosphin)paladi(0), PTSA = axit p-
toluensulfonic, R = nhom bat ky, RT = nhiét d¢ trong phong, SFC = sdc ky long siéu téi
han, S-PHOS = 2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl, TBAI = tetra butyl
amoni i0t, TEA = trietylamin, TFA = axit trifloaxetic, THF = tetrahydrofuran, TMEDA
= N,N,N',N'-tetrametyletylendiamin, ZnCl, = k&m clorua, Hal = halogen.

Hop chét c6 cong thie I trong d6 A, L, X, R}, R?, R3 va R* nhu dugc md ta trong
ban md ta nay co thé duge tong hgp theo quy trinh twong tuy nhu céc quy trinh trong tai

liéu chuyén nganh va/hodc nhu dugc mod ta & vi du trong so dd la.

e

RE

H /_\ /\ 1% H
Uoc a N O
T - O = (D= 0Cx
1 i
O 34 M w; 1
" % & O R
» e R R R R

1 2 I

Soddla

Do d6, 4a,5,6,7,8,8a-hexahydro-4H-pyrido[4,3-b][ 1,4]oxazin-3-on 1 dugc phan
Gmg v6i hop chét trung gian 2 vé&i su 6 mat chét tao uré nhu bis(triclometyl) cacbonat
s dung bazo va dung mdi thich hgp, vi du nhu natri bicacbonat trong DCM, dé tao ra
hop chét cé cong thic I (bude a). Chét tao uré khac bao gdm nhung khdng gi¢i han &
phosgen, triclometyl cloroformat, (4-nitrophenyl)cacbonat, 1,1’-cacbonyldiimidazol
hodc 1,1'-cacbonyl-di-(1,2,4-triazol). Cac phan Umg thudc loai nay va viéc st dung céc
chét phan g dugc md ta nhidu trong tai lidu (vi du G. Sartori et al., Green Chemistry
2000, 2, 140). Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt s& biét duoc rang,
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th( tw bd sung chit phan tGng c6 thé quan trong v6i loai phan tng nay do kha nang phan
ang va dé 6n dinh ctia cacbamoyl clorua duge tao thanh trung gian, cling nhu dé tranh

tao thanh san pham phy uré d6i ximg khoéng mong muon.

Hop chét c6 cong thie (I) trong d6 R, R2, R3v2R* nhu duge x4c dinh trong ban
md ta nay va trong d6 R7 1a Cl hodc Br, ¢6 thé duoc cai bién thém theo quy trinh chung

duoc néu trong so b 1b.

. o) 0

R H R H

\(/D«L\-»QJ/U\N"\YNYO \@&wm)\q/\/w ©
UL — o LKL
R7R H/\O R 7R Yo R

3

R g

I i
R?=Cl,Br R'= alkyl, heteroxyclyl,
 xycloalkyl, heteroaryl

So dd 1b

Viéc xir ly hop chéit c6 cong thic I, chira bromo- hc;ac cloarylv lam gbc A trolng
didu kién dién hinh ctia phan &ng‘Suzuki—Miyaura; phan g Buchwald—Har'tWig,’hoac
cic phan Gng lién két chéo hitu co - kim loai C-C hoge C-N khac da biét trong linh virc
dan dén hop chét duoc thé c6 cong thirc I trong d6 brom da dugc thay thé bang gbc
alkyl, heteroxyclyl, xycloalkyl hodc heteroaryl. Quy trinh nay dién hinh doi hoi dbi tac
phan Gmg thich hgp nhu axit boronic, kali trifloborat, pinacol boronat, amin hodc hop
chét hitu co - k&m, chat xtc tac thich hop, vi du tetrakis(triphenylphosphin)paladi (0),
PACI2(DPPF)-CH2CI12, Pd2(dba)3 + Xantphos, cataCXium A Pd G2, RuPhos Pd G2,
bazo hitu co hodc vo co nhu natri cacbonat, TEA, TMEDA ho#c xesi cacbonat trong hé¢
dung mdi nhu dioxan / nuéc, DMF hodc toluen / nude. Phan Gng dién hinh duoc thuc

hién ¢ nhiét dd cao nam trong khoang tir 100 dén 120°C trong mdi trudng tro (argon).

Hop chat trung gian 1 ¢6 thé dugc tong hop nhu dugc minh hoa, vi du trong so

dd 2 va/hodc tuong tu nhu phuong phap duge mo ta trong tai liéu chuyén nganh.
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So dd 2

Do d6, din xuét 3-aminopiperidin-4-ol 3 trong d6 “PG” biéu thi nhém bao vé
thich hop nhu nhém bao vé Cbz hodc Boc, va R2 nhu duoc xéac dinh trong ban mo ta
nay co thé dugc axyl hoa, vi du bang axyl clorua 4 trong d6 R! nhu duge xdc dinh trong
ban md ta nay va “LG” bidu thi nhom roi chuyén thich hop (vi du, Cl hodc Br), sir dung
bazo thich hop nhu natri hogc kali cacbonat, natri hydroxit hogc natri axetat trong dung
mdi thich hgp nhu THF, nudc, axeton hodc hdn hop cia ching, dé tao ra hop chét trung
gian 5 (budc a). Hop chét trung gian 4 ¢6 ban trén thi truong hodc c6 thé dugc diéu ché
theo phuong phéap da biét trong tai liu chuyén nganh ¢ dang triét quang (R! = H) dbi
xtng (R! khong phai H) hogc dang tinh khiét v& mat dong phan dbi anh (R' khong phai
la H).

* Hop chét trung gian 5 ¢6 thé duoc dong vong thanh hgp chét trung gian 6 st dung
phuong phép da biét trong linh vurc k§ thuat, vi du bang cach xit Iy hop chét trung gian
5 bang natri hydrua trong THF hoac kali tert-butoxit trong IPA va nuée (bude b). Cac
phéan g thudc loai nay duoc mo ta trong tai lidu (vi du Z. Rafinski et al., J. Org. Chem.

2015, 80, 7468; S. Dugar et al., Synthesis 2015, 47(5), 712; W02005/066187).

Viéc loai bo nhém bao vé & hop chét trung gian 6, 4p dung phuong phap da biét
trong linh vuc (vi du, nhém Boc str dung TFA trong DCM ¢ nhiét do nam trong khoang
tr 0°C dén nhiét do trong phong, nhom Cbz st dung hydro v6i sy ¢6 mét chét xtc tac
thich hop nhu Pd hodc Pd(OH); trén than trong dung moi thich hop nhu MeOH, EtOH,
EtOAc hodc hdn hop cta ching va nhu duge md ta trong, vi du “Protective Groups in
Organic Chemistry” bdi T.W. Greene va P.G.M. Wuts, 4th Ed., 2006, Wiley N.Y.), tao
ra hop chit trung gian 1 (budc c).
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Hop chit trung gian 1 ¢6 thé thu dugc dudi dang hon hop cla chét ddng phan
khong ddi quang va chét ddng phan ddi anh twong tng, hodc ¢ dang chét dong phan lap
thé riéng biét tuy thudc vao viéc li€u hon hop triét quang hodc dang tinh khiét vé mat
ddéng phan d61 anh cia cac din xuét cis- hodc trans-3-aminopiperidin-4-ol 3 va clorua
axit 4 (khi R! khong phai 1a H) dugc dung trong quy trinh tong hop ching. Trong trudng
hop su triét quang hoa xuét hién & tAm 1ap thé mang R! trong qua trinh chuyén dbi tir 3
thanh 5 (bu6c a) va/hodc tir 5 thanh 6 (budc b), chit ddng phan khong doi quang thu
duoc c6 thé dugc tach bing phuong phép sic ky (vi du HPLC, HPLC khong doi xang)
hodc phuong phap khac da biét trong linh vuc. Hop chét trung gian 3 ¢6 ban trén thi
trudong va qud trinh tbng hop ching cling dugc mé ta trong tai liéu (vi du
WO02005/066187; WO2011/0059118; WO2016/185279). Hop chét trung gian cdu hinh
cis tinh khiét v& mit quang hoc 1B va 1C ¢6 thé thu duoc, vi du theo so do 3 bang qué
trinh tdch khong db6i xung rac-(4aR,8aS)-4a,5,6,7,8,8a-hexahydro-4H-pyrido[4,3-
b][1,4]oxazin-3-on (1A) c6 ban trén thi truong (tuy y ¢ dang mudi, vi du nhu mudi
hydroclorua) st dung phuwong phap da biét trong linh vue, vi dy, bang cach két tinh mudi
ddng phan khong dbi quang hodc bang phuong phap sic ky khong dbi xting (budc a).

H H

HH HH
H N/\E/N:/[o budc a HN : NIO H N/\l/N:/[o
U] — - |
\ﬂ\o R’ ™o R kf/f\o R
2 H 2 H o H
R R R
(cis-rac)-1A iB : 1C
So d6 3

Theo mdt sd phuong an, hop chét trung gian 2 13 hop chét trung gian thudc loai
A. Hop chét trung gian thudc loai A trong d6 A, B, R3 va R* nhu dugc md ta trong ban
mé t4 nay va RS 1 hydro, Ci.s-alkyl hodc halo-Cie-alkyl, c6 thé duge diéu ché bing
phuong phép da dugc biét rd boi nguoi co hiéu biét trung binh trong linh vuc va nhu

duoc minh hoa bang quy trinh tobng hop chung dugc néu trong so do 4.
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R§ budc RS /’\
\ = budcb
HO- B NPG —* PG —_— .‘QM}WH
4% 2
R R R

A

[ budc a

10

PG = nhom bio vé
1.G = nhom rdi chuyd én

So do 4

Hop chat vong spiro 7 trong d6 PG biéu thi nhém bao vé thich hgp nhu nhém
bao vé Boc, Cbz hoic Bn (c6 ban trén thi truong hodc duge didu ché nhu dugc md ta
trong tai liéu chuyén nganh, vi du trong Eur. J. Org. Chem. 2017, 36, 5316; Topics in
Het. Chem. 2014, 35, 189; World Journal of Pharmacy and Pharmaceutical Sciences
2014, 3(12), 536; Chem. Rev. 2014, 114(16), 8257-8322) ¢6 thé dugc cho tién hanh phan
rng Mitsunobu véi dan xuét rugu 8 stir dung phosphin thich hop nhu triphenylphosphin
va dialkyl azodicacboxylat nhw DEAD hodc DIAD trong dung moi thich hgp nhu THF
dé tao ra hop chét trung gian 9 (budc a). Phan tmg Mitsunobu thudc loai d6 dugc mo ta
rong rai trong tai liéu chuyén nganh (vi dy, Org. Chem. Front. 2015, 2, 739; Chem. Rev.
2009, 109 (6), 2551).

Viéc loai bé nhom bao vé ra khoi hop chét trung gian 9, 4p dung phuong phap da
biét trong linh vuc, vi dy, nhom Boc st dung TFA trong DCM hodc 4M HCI trong
dioxan & nhiét d6 nam trong khoang tir 0°C dén nhiét do trong phong, nhém Bn hodc
Cbz str dung hydrogen véi sy c6 mat chét xuc tac thich hop nhu Pd hodc Pd(OH), trén
than trong dung mdi thich hgp nhu MeOH, EtOH, EtOAc hodc hdn hop ctia chung va
nhu duoc md ta, vi du trong “Protective Groups in Organic Chemistry” by T.W. Greene
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va P.G.M. Wuts, 4th Ed., 2006, Wiley N.Y.), tao ra hop chét trung gian A (bude b).

" Hop chat trung gian 9 theo cach khéc c6 thé duoc diéu ché bang cach alkyl hoa
hop chét 8 bing dan xut vong spiro 10 (c6 ban trén thi truong hode dugc diéu ché bang
phuong phap da biét trong linh vuc) trong d6 LG biéu thi nhém roi chuyén thich hop
nhu clo, brom, i6t, OSOzalkyl (vi dyu, mesylat (metansulfonat), 0OSOxfloalkyl (vi du,
triflat (triflometansulfonat) hodc OSOzaryyl (vi du, tosylat (p-toluensulfonat) st dung
bazo thich hop va dung méi thich hop (vi du, natri hydrua trong DMF) & nhiét d6 nam

trong khoang tr 0°C dén nhiét do soi cua dung moi (budc c).

Theo mét s phwong an, hop chét trung gian 2 1a hgp chét trung gian loai B. Hop
chét trung gian loai B trong d6 A, B, R va R* nhu duge md ta trong ban mo ta nay co
thé duoe didu ché bing phuong phép da dugc biét 1o boi ngudi ¢6 hidu biét trung binh
trong linh vuc va nhu duge minh hoa bang quy trinh tbng hop chung dugc néu trong so

dd 5.

oy

12
’ r\’j/-\ bu‘?c . //'\ bude b /\
QJ—PG —_— N B NPG —* . WH
r* r® RMQ’ R R2
11 13
B
LG
PG = phémbdo vé¢ .
LG = nhém rdi chuyén budc ¢
15
14

Sodd s

Hop chit thudc loai 11 ¢6 ban trén thi truong hodc dugc didu ché bang phuong
phép da biét trong linh vuc va trong d6 PG biéu thi nhom bao vé thich hop, vi du nhu
nhém bao vé Boc, Cbz hodc Bn, ¢c6 thé duoc cho tién hanh phéan trng amin hoéa khtr v6i
aldehyt thudc loai 12 sir dung chét khir va dung mdi thich hgp nhu NaBH3CN trong
MeOH, AcOH hoac hén hop ctia chiing, hoac NaBH(OAc)s trong DCE, DCM hoac THF

dé tao ra hop chit trung gian 13 (budc a).
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Viéc loai bo nhom béo vé ra khoi hop chéit trung gian 13, 4p dung phuong phap
© da biét trong linh vuc va vi du, dugc mo ta trong so dd 4, budc b, tao ra hop chét trung.

gian B (bude b).

Hop chét trung gian 13 theo cch khac c6 thé duoc diéu ché bang cach alkyl hoa
hop chét 11 bang hop chét 15 (c6 ban trén thi trudong hodc dugce didu ché bang phuong
phép da biét trong linh vuc) trong d6 LG 1a nhom roi chuyén thich hgp nhu clo, brom,
iot, 0SOqalkyl (tic 1a metansulfonat), OSOxfloalkyl (tic la triflometansulfonat) hodc
0OSO»aryl (tirc 14 p-toluensulfonat st dung bazo thich hop trong dung mdi thich hop (tuc
1a NEt; hodc DIPEA trong ACN) & nhiét do nim trong khoang tir 0°C dén nhigt do soi
ctia dung mdi (bude ¢). Phan ung thudc loai do da biét trong linh vuc va dugc md ta

rOng rii trong tai liéu chuyén nganh (tirc la ARKIVOC 2005 (vi) 287-292).

Theo mot s6 phuong 4n, hop chét trung gian 2 1a hop chét trung gian thudc loai
C, D hodc E. Hop chét trung gian thudc loai C, D hodc E trong d6 A, B, R3 va R* nhu
duoc md ta trong ban md ta nay, c6 thé duge didu ché bing phuong phap da duoc biét
15 bdi ngudi ¢6 hiéu biét trung binh trong linh vuc va nhur dugce minh hoa bang quy trinh
tdng hop chung duge néu trong so do 6.

H
I
budca < /\ btzox b
e w-PG N B NH
4 3

R R
0
Vo 17 c
A 87
\
cl
18 G o o, 0
N N 4
/-\ budc ¢ S/: /\ budc d S: /,\\
HN B NPG m A w-pe —_— A N B NH
Rbu/Rs ' RV R R’
19 D

9

9 ¥

‘ { S i
e @O)L N/B\ oc LIS @o/\mw

PG = nhdm bio v
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So do 6

Hop chét thudc loai 11 ¢6 bén trén thi truong hodc duge didu ché bang phuong
phap da biét trong linh vuc va trong d6 PG biéu thi nhoém bao vé thich hop, vi du nhu
nhom bao vé Boc, Cbz hodc Bn, co thé duoc axyl hoa béng axit cacboxylic 16 dé tao ra
hop chét trung gian 17 (buéc a). Céc phéan tng ghép amit thudc loai nay dugc mo ta
rong rai trong tai liéu chuyén nganh va co thé duoc hoan thanh bang céach st dung chét
phéan tmg lién hgp nhu CDL DCC, HATU, HBTU, HOBT, TBTU, T3P hodc chat phan
ung Mukaiyama (t&é 12 Angew. Chem., Int. Ed. Engl. 1979, 18, 707) trong dung mdi
thich hop nhu DMF, DMA, DCM hoéc dibxan, tuy y vGi sy ¢6 mat bazo, vi du, NEts,
DIPEA (bazo Huenig) hodc DMAP.

Theo cach khac, axit cacboxylic 16 ¢o thé dugc chuyén ddi thanh clorua axit cua
ching bang cich xt Iy bing, vi du, thionyl clorua hodc oxalyl clorua, nguyén chét hoic
tiy y trong dung moi nhu DCM. Phan Ung cua clorua axit voi hop chét trung gian 11
trong dung mdi thich hop nhu'b DCM hoac DMF ‘Vé. bazo, vi du, NEt3, bazo Huenig;
pyridin, DMAP hodc lithi bis(trimetylsilyl)amit ¢ nhiét d6 ndm trong khoang tir 0°C dén
nhiét do hdi luu ciia dung moi hodc hén hop dung mdi, tao ra hop chét trung gian 17

(budc a).

Viéc loai bé nhom bao vé ra khoi hop chét trung gian 17, 4p dung phuong phap
da biét trong linh vuc va vi du, dugc md ta trong 4, budce b, tao ra hop chét trung gian C

(bude b).

Hop chit thudc loai 11 ¢6 thé dugc sulphonyl héa, vi du bang cach xit ly bing
sulfonyl clorua 18 (c6 ban trén thi trudng hodc dugce didu ché bang phwong phap da biét
trong linh vic hodc duge mo ta trong tai liéu chuyén nganh) st dung bazo va dung moi

thich hop nhu NEt3 hodc pyridin trong DCM @& tao ra hop chét trung gian 19 (budc c).

Viéc loai bé nhom bao vé ra khéi hop chét trung gian 19, 4p dung phuong phap
da biét trong linh vuc va vi du, dugc mo ta trong so dd 4, bude b, tao ra hop chét trung

gian D (budc d).

Hop chét thudc loai 11 ¢6 thé duoc chuyén ddi thanh cacbamat twong (g 20 vi

du trude tién bang cach cho 11 phan tng véi chét phan tng hoat hoa va cacbonyl hoa
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nhu bis(triclometyl) cacbonat st dung bazo va dung mdi thich hop, vi du nhu natri
bicacbonat trong DCM, tiép theo bing phan tng cla cacbamoylclorua vira dugc tao ra
v6i rugu thude loai 8 véi su ¢6 mit bazo thich hop nhu pyridin hode NEt3, ty ¥ O nhiét
do cao (budc e). Chét phan tng kich hoat khic bao gdm nhung khong gi¢i han &
phosgen, - triclometyl  cloroformat, (4-nitrophenyl)cacbonat ~ hodc 1,1°-
cacbonyldiimidazol. Qu4 trinh tbng hop cacbamat 1a da biét trong linh vuc va dugc mod

ta rong rdi trong tai liéu chuyén nganh (vi du, J. Med. Chem. 2015, 58(7), 2895).

Viéc loai bé nhom bao vé ra khoi hop chét trung gian 20, 4p dung phuong phap
da biét trong linh vuc va vi dy, duge mo ta trong so dd 4, bude b, tao ra hop chét trung

gian E (budc 1).

Theo mot s phwong 4n, hop chét trung gian 2 1a hop chét trung gian thudc loai
F, G, vaH. Hop chét trung gian thudc loai F, G, va H trong d6 A, B, R3 va R* nhu duogc
md ta trong ban md ta nay va R’ 1a hydro; Ci¢-alkyl, halo-C1.6-alkyl, c6 thé duogc didu
ché bang phwong phap da biét trong linh vue va nhu dugc minh hoa bang quy trinh tong

hop chung dugc néu trong so do6 7.

5
R
\
HN N-PG
R{z R3 PG = tthém bdo v

LG = nhém réi chuyén

m
bude ¢ bm&
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So dd 7

Hop chét trung gian 21, ¢ ban trén thi truong hodc duge didu ché bang phuong
phép néu trong tai liéu chuyén nganh, co6 thé duoc chuyén ddi thanh hop chét trung gian
22 vi du bang phan Gmg amin hoa khir str dung aldehyt 12 va ap dung diéu kién dugc

mo ta trong so dd 35, budc a (budc a).

Viéc loai boé nhom bao vé ra khéi hop chét trung gian 22, 4p dung phwong phap
da biét trong linh vuc va vi du, dugc md ta trong so dd 4, bube b, tao ra hop chét trung

gian F (budc b).

Hop chét trung gian 21 ¢6 thé dugc phan ing voi axit cacboxylic 16 st dung, vi
du diéu kién duoc md ta trong so dd 6, budc a, dé tao ra hop chét trung gian 23 (budc

c).

Viéc loai bé nhom bao vé ra khoi hop chét trung gian 23, 4p dung phwong phap
da biét trong linh vyuc va vi du, dugc md ta trong so dd 4, bude b, tao ra hop chét trung

gian G (budc d).

Hop chét trung gian 21 ¢6 thé duoc sulphonyl héa, vi du bang cach xu Iy bing
sulfonyl clorua 18 (c6 ban trén thi truong hodc duoc diéu ché bang phuong phap da biét
trong linh vuc hogc dwge md ta trong tai liéu chuyén nganh) st dung, vi du diéu kién

phan img dugc mo ta trong so dd 6, bude ¢, dé tao ra hop chét trung gian 24 (budc e).

Viéc loai bdé nhom bao vé ra khoi hop chét trung gian 24, ap dung phuong phap
da biét trong linh vuc va vi du, dugc md ta trong so dd 4, budce b, tao ra hop chét trung

gian H (budce f).

Theo mét sb phuong an, hop chét trung gian 2 1a hop chét trung gian thudc loai
J, K, vaL.Hop chét trung gian thudc loai J, K, va L trong dé6 A, B, R® va R* nhu dugc
md ta trong ban mo ta nay, R’ 1a hydro, Ci-6-alkyl hodc halo-C1.¢-alkyl, va R!® 13 hydro
hodc Ci.s-alkyl co thé duoc didu ché bang phuong phap da biét trong linh vuc va nhu

duoc minh hoa bang quy trinh tdng hop chung dugc néu trong so s 8.
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So db 8

Hop chit trung gian 22 ¢6 thé duoc chuyén dbi thanh hop chét trung gian 27, vi
du bang phan tng amin hoa khir st dung aldehyt 26 va ap dung diéu kién dugc mo ta

trong so dd 5, budc a (bude a).

Theo cach khac, hop chét trung gian 22 ¢6 thé duoc alkyl héa bing hop chét 25
thudc loai R*LG trong d6 LG la nhom roi chuyén thich hgp nhu clo, brom, i6t,
metansulfonat, triflometansulfonat hodc p-toluensulfonat st dung’,v vi du diéu kién dugc

mo ta trong so dd 4, buéce ¢, dé tao ra hop chét trung gian 27 (budc a).

Viéc loai bo nhom bao v¢ ra khoi hop chét trung gian 27, ap dung phuong phap
d3 biét trong linh vuc va vi du, dugc mo ta trong so dd 4, bude b, tao ra hop chét trung

gian J (budc b).

Hop chét trung gian 22 c6 thé dugc alkyl hoa bang hop chét 25 thudc loai R’LG
trong d6 LG 12 nhom roi chuyén thich hop nhu clo, ‘brom, i6t, metansulfonat,
triflometansulfonat hodc p-toluensulfonat st dung, vi du diéu kién duoc mo ta trong so
dd 4, budce ¢, dé tao ra hop chét trung gian 28 (budc c).
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Viéc loai bé nhom bao vé ra khoi hop chét trung gian 28, 4p dung phuong phap
da biét trong Iinh vuc va vi du, dugc md ta trong so dd 4, bude b, tao ra hop chét trung

gian K (budc d).

Hop chét trung gian 24 c6 thé dugc alkyl hoa biang hop chat 25 thudc loai R*LG
trong d6 LG 1a nhom roi chuyén thich hop nhu clo, brom, idt, metansulfonat,
triflometansulfonat hodc p-toluensulfonat st dung, vi du diéu kién dugc md ta trong so

dd 4, budc ¢, dé tao ra hop chét trung gian 29 (budc e).

Viéc loai bé nhom bao vé ra khéi hop chét trung gian 29, ap dung phuong phap
da biét trong linh vuc va vi du, dugc md ta trong so dd 4, budce b, tao ra hop chét trung

gian L (buéc d).

Theo mdt sd phuong 4an, hop chét trung gian 2 13 hop chét trung gian thudc loai
M. Hop chat trung g1an thudc loai M trong do A, B,R3va R4 nhu duoc mo ta trong ban
md ta ndy va R’ 1a hydro; Cis-alkyl hodc halo-Ci.¢-alkyl co the duoc didu ché bang
phuong phép da biét trong linh vuc va nhu dugc minh hoa bing quy trinh tong hop

chungs dugc néu trong so d6 9.

15
budea

] :

RS
\/\ @ \ R\ bucxch ”‘\
”OW'PG 0o—C B NPG

3

R R R& . RB R R
K|
7 M
| 30 30
L buge ¢ buée d
|
i o
! 5
i R PG = nhém bdo ¥¢
| b‘?P’C ¢ o LG /{;\N-PG 1.G =nhdm rdi chuyén
RYTR
15 30

So dd 9

Hop chit vong spiro 7 trong d6 PG 1a nhém bao vé thich hop c6 thé dugc alkyl
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héa bang hop chit 15 trong d6 LG 1a nhom roi chuyén thich hgp nhu clo, brom, i6t,
metansulfonat, triflometansulfonat hodc p-toluensulfonat (dugc didu ché bang phuong
phap néu trong tai liéu chuyén nganh, vi du tir hop chét 30) st dung, vi du diéu kién

dugce md ta trong so dd 4, budc c, d8 tao ra hop chét trung gian 31 (budc a).

Viéc loai bo nhém bao vé ra khdi hop chét trung gian 31, 4p dung phuong phap
da biét trong linh vuc va vi dy, dugc md ta trong so dd 4, buéc b, tao ra hop chét trung

gian M (budce b).

Theo cach khac, hop chét trung gian 31 ¢6 thé duoc didu ché tir hop chit trung
gian 7 va hop chét 30 thong qua phan tmg Mitsunobu, vi du 4p dung diéu kién dugc md

ta trong so do 4, budc a (budce c).

Ngoai ra, hgp chét trung gian 31 c6 thé ciing dugc diéu ché bang cach alkyl hoa
hop chit 7 béng hop chét 10 va vi du, str dung diéu kién dugc mo ta trong so dd 4, buéde

¢ (budc d).

Hop chét trung gian 10 t6i n6 ¢6 thé duoc tong hop tir hop chét 7 chuyén do6i
nhom chirc hydroxy thanh nhém roi chuyén thich hop nhu alkyl halogenua (tirc 1a brom
thong qua viéc str dung PBrs3, clo thong qua viéc st dung SOCl) hogc alkyl- hodc aryl-
sulfonat nhu metansulfonat(str dung mesyl clorua) hodc p-toluensulfonat (st dung tosyl
clorua). Phan tmg thudc loai d6 dugc md ta rong rai trong tai li¢u chuyén nganh va da

duoc biét rd trong linh vuc.

Theo mdt sé phuong 4n, hop chét trung gian 2 1a hop chét trung gian thudc loai
N. Hop chat trung gian thudc loai N trong d6 A, B, R?, R* va R® nhu duge md ta trong
ban mo ta ndy, c6 thé duoc diéu ché bang phuong phap da biét 1 trong linh vuc va nhu

duge minh hoa bing quy trinh tbng hop chung dugc néu trong so dd 10.
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bude ¢
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@O H @‘ﬂLG
8 33

So dd 10

Hop chét thuoc loai 32, c6 ban trén thi truong hodc dugce didu ché bang phuong
phép da biét trong linh vuc, c6 thé dugc cho tién hanh phan ang Mitsunobu véi hop chét
8, vi du ap dung diéu kién dugc mo ta trong so dd 4, budc a, dé tao ra hop chét trung

gian 34 (budc a).

Viéc loai bd nhom bao vé ra khoi hop chét trung gian 34, &p dung phuong phap
da biét trong linh vuc va vi dy, dugc md ta trong so dd 4, bube b, tao ra hop chét trung

gian N (budce b).

Theo cach khac, hop chét trung gian 34 ¢6 thé duoc diéu ché bang cach alkyl hoa
hop chét 32 bing hop chét 33 trong d6 LG 1a nhom rdi chuyén thich hop 4p dung didu

kién dugc néu, vi du trong s¢ do 4, budc ¢ (budc ).

Hop chét trung gian N theo cach khéc c6 thé duoc didu ché nhu duge minh hoa
bang quy trinh tdng hop chung duge néu trong so a6 11. |
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Sodd 11

Hop chit 8 c6 thé duoc cho tién hanh phan tng Mitsunobu véi hop chét 32 st
dung diéu kién dugc mo ta trong so dd 4, bude a, dé tao ra hop chét trung gian 34 (budc
a).

Viéc loai b6 nhom bao vé ra khoi hop chét trung gian 34, 4p dung phuong phap
da biét trong linh vyc va vi du, dugc mo ta trong so d64, budce b, tao ra hop chét trung

gian N (budc b).

Theo cach khéc, hop chit 8 c6 thé duoc alkyl héa bang hop chét 35 trong d6 LG
biéu thi nhém roi chuyén thich hop nhu clo, brom, i6t, metansulfonat,
triflometansulfonat ho#c p-toluensulfonat, vi du st dung diéu kién dugc md ta trong so

dd 4, bude ¢, dé tao ra hop chét trung gian 34 (budc c).

Theo mét s phwong an, hop chét trung gian 21a hop chét trung gian cua loai P.
Hop chét trung gian ciia loai P trong d6 A, B, R? va R* nhu dugc mo ta trong ban mo ta
nay va RS 1a hydro, Ci.s-alkyl hogc halo-Ci.e-alkyl, c6 thé dwoc diéu ché bang phuong
phép da dugc biét 13 boi ngudi ¢6 hiéu biét trung binh trong linh vyc va nhu duge minh

hoa bing quy trinh tdng hop chung duge néu trong so a6 12.
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So dd 12

Hop chit vong spiro 38 trong d6 PG biéu thi thom bao vé thich hop nhu nhém
bao vé Boc, Cbz hodc Bn (c6 ban trén thi truong hodc dugc diéu ché nhu duoc mo ta
trong tai liéu chuyén nganh, vi dy, trong Eur. J. Org. Chem. 2017, 36, 5316; Topics in
Het. Chem. 2014, 35, 189; World Journal of Pharmacy and Pharmaceutical Sciences
2014, 3(12), 536; Chem. Rev. 2014, 114(16), 8257-8322) ¢ thé duoc didu ché bang
cach alkyl hoa thiol 37 bing dan xuét vong spiro 36 (c6 ban trén thi truong hodc dugce
didu ché bing phuong phap da biét trong linh vuc) trong d6 LG biéu thi nhom roi chuyén
thich hop nhu clo, brom, i6t, 0SOzalkyl (tirc 1a mesylat (metansulfonat), OSO.floalkyl
(tire 1a triflat (triflometansulfonat) hodc OSOsaryl (tic la tosylat (p-toluensulfonat) st
dung bazo thich hop va dung mdi thich hop (tirc 1a K2COs trong DMF) ¢ nhiét do nam

trong khoang tir 0°C dén nhiét do sdi cua dung méi (budc a).

Hop chét trung gian 38 ¢6 thé dugc oxy héa thanh hop chét trung gian 39, sur
dung chét phan ng oxy hoéa thich hop, nhe mCPBA, trong dung mdi thich hop (tic la
trong DCM) ¢ nhiét do nam trong khoang tir 0°C dén nhiét do soi cla dung moi (bude
b).

Viéc loai bé nhém bao vé ra khdi hop chét trung gian 39, 4p dung phuong phap
da biét trong linh vuc, vi dy, nhém Boc sir dung TFA trong DCM hoac 4M HCI trong
dioxan & nhiét d6 nam trong khoang tir 0°C dén nhiét do trong phong, nhém Bn hodc
Cbz stt dung hydrogen voi sy ¢O mat chét xuc tac thich hop nhu Pd hodc Pd(OH), trén
than trong dung mdi thich hop nhuy MeOH, EtOH, EtOAc hodc hén hop ctia ching va

nhu duge mé ta, vi du trong “Protective Groups in Organic Chemistry” by T.W. Greene

60



47375  6U161

va P.G.M. Wuts, 4th Ed., 2006, Wiley N.Y.), tao ra hop chét trung gian P (budc c).

Theo mét s6 phwong 4n, hop chét trung gian 2 1a hop chét trung gian thudc loai
Q. Hop chét trung gian thudc loai Q trong d6 A, B, R? va R* nhu dugc md ta trong ban
m6 ta nay va R’ 1a hydro, Ci.s-alkyl hogc halo-Cie-alkyl, c6 thé dugc diéu ché bang
phuong phéap da dugc biét rd bdi nguoi co hiéu biét trung binh trong linh vuc va nhu

duoc minh hoa bang quy trinh tong hop chung duge néu trong so o6 13.

5
R \ budc a bude b
Br-C, B N PG * w PG —™ %EJN -H
4 3

R
40 42 Q

PG = nhom bio v

So do 13

Theo cach khéc, hop chét 40, duoc chirc ning hoa béng bromua, c6 thé duge cho
ién hanh ghép két hop chéo 4i dién tir voi aryl- hodic heteroarylbromua 41 du6i sy chiéu
xa bing dén anh 4ng xanh 420 nm st dung chit quang xuc tac thich hop nhu
[Ir{dF(CF3)ppy}2(dtbpy)]PFs ([4,4"-bis(1,1-dimetyletyl)-2,2"-bipyridin-
N1,N1']bis[3,5-diflo-2- [5-(triflometyl)-2-pyridinyl-N]phenyl-C]Iridium(III)
hexaflophosphat), chét xuc tac niken nhu NiCl, glyme (diclo(dimetoxyétan)niken), 4.,4'-
di-tert-butyl-2,2"-dipyridyl va tris(trimetylsilyl)silan, v6i su c6 mat bazo thich hop nhu
natri cacbonat khan trong dung méi nhu DME. Phéan Gng thudc loai nay dugc mo ta

trong tai liéu chuyén nganh, vi du, J. Am. Chem. Soc. 2016, 138, 8084. (budc a).

Viéc loai bd nhom bao vé ra khdi hop chét trung gian 42 ap dung phuong phap
da duoc biét rd trong linh vuc va nhu duge md ta, vi du trong so dd 12, budc c, tao ra
hop chét trung gian Q (budce b).

Theo mot s6 phuong 4n, hop chét trung gian 2 13 hgp chét trung gian thudc loai

R va S. Hop chét trung gian thudc loai R va S trong d6 A, B, R? va R* nhu duge mo ta
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trong ban md ta nay va R’ 1a hydro, c6 thé duoc diéu ché bang phuong phéap da duge
biét rd boi ngudi ¢6 hidu biét trung binh trong linh vuc va nhu dugc minh hoa bang quy

trinh tdng hop chung dugc néu trong so a6 14.

R R R R R R
43 45

PG = nhom hdo vé bude &

néu K7, R*hode K= OMe

!

/@ hoje P -0
\ S
O~

44a 44b

So db 14

Xeton 43, ¢6 ban trén thi truong hodc dugc didu ché bang cic phuong phap da
biét trong linh vuc ndy, vi du nhu phan tng Wittig v6i alkyliden triphenylphosphoran
thudc loai 44a trong dung mdi thich hgp, nhu la, vi du THF, Metyl-THF hodac DMSO
dé tao ra h(}p chét trung gian 45 (budc a). Phosphoran 44a ¢6 thé dugc tao thanh bang
cach xur ly céc mudi phosphoni twong (mg v6i bazo thich hop nhu BuLi, NaH hoac
KOtBu trong dung mdi thich hgp nhu THF, dioxan hodc Metyl-THF va c6 thé dugc
phén 14p hodc st dung tai chd. Cac mudi phosphoni 14n luot c6 san tir alkylhalogenua
dugc thé aryl/heteroaryl/di vong (vi halogenua la Cl, Br va i6t) va triphenylphosphin
trong dung mdi thich hgp nhu toluen. Vigc gia nhiét co thé duoc 4p dung dé ting the
phan tng hodc thuc dAy phan tmg hoan thanh (vi du, H. J. Cristau, F. Plénat in PATAI'S
Chemistry of Functional Groups, Editor(s): Frank R. Hartley, 07th August 2006, Series
Editor(s): Prof. Saul Patai).

Theo cach khéc, hop chat trung gian 45 ¢6 thé thu dugc st dung phéan tng Horner-
Wadsworth-Emmons (HWE) st dung xeton 43 va phosphonat 44b, trong d6 R? 1a alkyl,
vi du metyl hoic etyl. Phosphonat 44b duoc kim loai hoa a tai chd str dung bazo va dung
moi thich hop nhu NaH, nBuLi hodac KOtBu trong THF (budc a). Cac photphonat 44b
dugc didu ché dé dang bang cach st dung, vi du nhu phan tng Arbuzov bang cach alkyl
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héa halogenua aryl/heteroaryl/di vong (v6i halogenua la Cl, Br va i6t) voi trialkyl

phosphit ¢ ban trén thi truong (vi dy, Chem. Rev. 1984, 84, 577).

Phan ng olenfin héa cua tAt ca céc loai déu dugc mo ta chung trong tai liéu (vi
du Current Org. Chem. 2015, 19(9), page 744; Chem. Rev. 1989, 89(4), 863; Org. React.
1977, 25, 73; Liebigs Ann./Recueil 1997, 1283; Acc. Chem. Res. 1983, 16, 411).

Kht lién két doi trong hop chét trung gian 45 bang céch st dung, vi du hydro v&i
su ¢6 mit ctia chit xuc tac thich hop nhu paladi trén than trong dung mdi thich hop hodc

hén hop dung mdi nhu EtOAc, MeOH hodc AcOH tao ra cac hop chét 46 (budc b).

Viéc loai bd nhom bao vé ra khoi hop chét trung gian 45 4p dung phuong phéap
d4 biét trong linh vuc (vi dy, nhém Boc sir dung TFA trong DCM hodc 4M HCI trong
dioxan & nhiét d6 nim trong khoéng tir 0°C dén nhiét do trong phong, nhom Cbz st
dung hydro véi sy c6 mat chét xuc tac thich hop nhu Pd hodc Pd(OH), trén than trong
dung mdi thich hop nhu MeOH, EtOH, EtOAc hoic hdn hop cta chiung va nhu dugc
md ta trong, vi du “Protective Groups in Organic Chemistry" boi T.W. Greene va P.G.M.

Wats, 4th Ed., 2006,-Wiley N.Y.), tao ra hop chét trung gian R (budc ¢).

Néu metoxy & trong s6 cac phan tir thé cia A (R, R? hogc R?), phan tng khir
metyl hoa dan dén hop chét trung gian dugc thé hydroxy S. Qu4 trinh nay doi hoi chét
phan tng nhu BBr3 trong dung mdi thich hgp nhu DCM, & nhiét dd ndm trong khoang
tir 0°C dén nhiét do s6i ciia dung moi. Nhom bao vé Boc ciing s& duge tach trong diéu

kién phan tmg, truc tiép din dén hop chit trung gian S (budc d).

Theo mot s phuong an, hop chét trung gian 2 13 hop chét trung gian thudc loai
T. Hop chét trung gian thudc loai T trong d6 A, B, R? va R* nhu duge mo ta trong ban
mo ta nay va X la nito, ¢ thé dugc diéu ché bang phuong phap da duoc biét r5 boi
nguoi co hiéu biét trung binh trong linh vuc va nhu dugc minh hoa bang quy trinh tong

hop chung duoc néu trong so d6 15.
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So do 15

Viéc st ly amin 47 bang bromo-aryl hodc bromo-heteroaryl 41 trong didu kién
dién hinh cua phan tng Buchwald-Hartwig, hodc céc phan ing két hop chéo hitu co -
kim loai C-N khac da biét trong linh vuc, din dén hop chét trung gian 48. Phan ting nay
dién hinh doi hoéi hé xuc tac thich hop, vi dy, PdCL(DPPF)-CH2Cl, Pda(dba)s +
Xantphos, cataCXium A Pd G2, RuPhos Pd G2, bazo hitu co hodc v6 co nhu xesi
cacbonat hodc natri tert-butoxit trong dung moi nhu dioxan hoic toluen. Phan ting dién
hinh dugc thuc hién & nhiét do cao nam trong' khoang tir 70 dén 120°C trong moi trudong

tro (budc a).

Viéc loai bd nhém bao vé ra khéi hop chét trung gian 48 ap dung phuong phéap
da duoc biét ro trong linh vyc va nhu duoc md ta, vi du trong so dd 12, bude c, tao ra

hop chét trung gian T (budce b).

Theo mot khia canh, sang ché dé xuat quy trinh san xuat hop chat uré c6 cong

thire (I) duge mo ta trong ban mo ta nay, va mudi dugc dung cua nd, bao gobm cac budc:

(c) cho amin thw nhét c6 cong thirc 1, trong d6 R' va R? nhu dugc md

ta trong ban md ta nay, tot hon trong d6 R' va R? 1 hydro,

H
N. _O
"I T
0" >R
R2 1

phan Gng v6i amin thi hai c6 cong thie 2, trong d6 A, B, L, X, R3va
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R* nhu duge mo ta trong ban mo ta nay

o¥o!

R R’

voi su ¢6 mit ciia bazo va chat tao uré, dé tao ra hop chat ¢6 cong thurce

(I) néu trén; va tuy y

(d) chuyén dang hop chit c6 cong thie (I) néu trén thanh muéi dugc

dung cua no.

Theo mot phuong an, sang ché @& xuét quy trinh, trong d6 bazo nay la natri

bicacbonat.

Theo mét phuong an, sang ché dé xuét quy trinh, trong d6 chét tao uré nay dugc
chon tir bis(triclometyl) cacbonat, phosgen, triclometyl cloformat, (4-
nitrophenyl)cacbonat va 1,1’-cacbonyldiimidazol, t6t hon 1a trong d6 chét tao uré nay

1a bis(triclometyl) cacbonat.

Theo mdt khia canh, sang ché dé xuét hop chit c6 cong thire (I) nhu duge md ta
trong ban mo ta nay, khi dugc san xuét theo quy trinh bét ky trong s6 cac quy trinh dugc
mo ta trong ban mo ta nay.

Hoat tinh e ché MAGL

Hop chét theo sang ché 1a chét tc ché MAGL. Do d6, theo mot khia canh, sang
ché dé xuét viée st dung hop chét c6 cong thirc (I) nhu duoc md ta trong ban mo ta nay
dé ttc ché MAGL & dong vat ¢ vu.

Theo khfa canh khéc, sang ché d& xuit hop chét c6 cong thie (I) nhu duge mo ta

trong ban mo ta nay dé st dung trong phuong phép trc ché MAGL & dong vat c6 vu.

Theo khia canh khéc, sang ché‘dé xuit viéc sir dung hop chét c6 cong thice (I)
nhu duge mo ta trong ban mo ta nay trong bao ché thudc dé tc ché MAGL & dong vat
cO V.

Theo khia canh khéc, sang ché dé xuét phwong phap ac ché MAGL & dong vat
¢6 vi, phuong phép nay bao gbm viéc cho dong vat c6 va ding mot lwgng hitu hi€u cia
hop chét c6 cong thire (I) nhu dugc md ta trong ban mo ta nay.
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Hop chit duoc xac dinh dic tinh ddi voi hoat tinh e ché MAGL bé'mg cach xac
dinh hoat tinh enzym ctia MAGL bang cach thity phan sau d6 4-nitrophenylaxetat thu
dugc 4-nitrophenol, ma hép thu & 405-412 nm (G.G. Muccioli, G. Labar, D.M. Lambert,
Chem. Bio. Chem. 2008, 9, 2704-2710). Thu nghiém nay sau day duoc goi tat 1a “thu
nghiém 4-NPA”. '

The thtr nghiém 4-NPA duoc thuc hién trong dia thir nghiém 384 giéng (mau den
v6i ddy trong, bé mit khong lién két duge xit 1y, Corning Ref. 3655) & tdng thé tich 1a
40 pL. Thyc hién pha lodng hop chét trong 100% DMSO (VWR Chemicals 23500.297)
trong dia polypropylen trong céc budc pha loang 3 lin dé tao ra khoang nong do cubi
cung trong thu nghiém tir 25 uM dén 1,7 nM. 1 pL dung dich pha loang hop chét (100%
DMSO) duge bd sung vao 19 uL MAGL (kiéu hoang da tai td hop) trong dung dich
dém thtt nghiém (50 mM TRIS (GIBCO, 15567-027), 1 mM EDTA (Fluka, 03690-
100ml)). Lic dia trong 1 phit & téc d6 2000 vong/phut (Variomag Teleshake) roi sau do
1 trong 15 phit & nhiét do trong phong. P& bit diu phan tng, 20 pL '4—nitrophenlyaxetat
(Sigma N-8130) trong dung dich dém tht nghiém véi 6% FEtOH dugc bd sung. Nong do
cubi cting trong thir nghiém 1a 1 nM MAGL va 300 uM 4-nitrophenylaxetat. Sau khi lic
(1 phut, 200‘0 vong/phut) va u 5 phut ¢ nhiét do trong phong, su hép thu & 405 nm dugce
do cho 1an tht nhit (Molecular Devices, SpectraMax Paradigm). Sau do thuc hién do
14n thir hai sau khi 0 trong 80 phut & nhiét d¢ trong phong. T hai 14n do nay, tinh toan

duoc dudng déc bing cach 1y 1an do thi nhét trir di 1an do thi hai.

Negoai ra, hop chat dugc xac dinh ddc tinh d6i voi hoat tinh tre ché MAGL bang
cach x4c dinh hoat tinh enzym bang cach cho thiy phan chit nén tu nhién 2-
arachidonoylglyxerol thu dugc axit arachidonic, ma c6 thé thuc hién do khéi'phé sau

d6. Thtr nghiém nay sau day duoc goi tat 1a “thtr nghiém 2-AG”.

Thtr nghiém 2-AG duoc thué hién trong dia thfr nghiém 384 giéng (PP, Greiner
Cat# 784201) & téng thé tich 14 20 uL. Thuc hién pha loding hop chit trong 100% DMSO
(VWR Chemicals 23500.297) trong dia polypropylen tro'ng éalc budc pha loang 3 lan dé
tao ra khoang néng do cudi cing trong th nghiém tir 12,5 uM dén 0,8 pM. 0,25 uL dung
dich pha loang hop chét (100% DMSO) dugc b sung vao 9 pL. MAGL trong dung dich
dém thtr nghiém (50 mM TRIS (GIBCO, 15567-027), 1 mM EDTA (Fluka, 03690-
100ml), 0,01% (thé tich/thé tich) Tween. Sau khi ldc, 0 dia trong 15 phit & nhiét do
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trong phong. D& bit dau phan tng, 10 pL 2-arachidonoylglyxerol trong dung dich dém

thir nghiém duogc bd sung. Nong do cubi cung trong thir nghiém 1a 50 pM MAGL va 8

uM 2-arachidonoylglyerol. Sau khi 14c va u 30 phut & nhiét do trong phong, dap t4t phan

mg bing cach bd sung 40pL axetonitril chira 4uM axit d8-arachidonic. Luong axit

arachidonic dugc truy vét bang hé SPE truc tuyén (Agilent Rapidfire) duge ghép cap
v&i may phd ké ba tir cuc (Agilent 6460). Hop C18 SPE (G9205A) dugce st dung trong

xit Iy 1ong axetonitril/nuée. May do khdi phé duge van hanh & ché do tia dién am sau

chuyén khdi 303,1 > 259,1 dbi v6i axit arachidonic va 311,1 - 267,0 dbi v6i axit d8-

arachidonic. Hoat tinh cta hop chat duoc tinh toan dua trén ty 1€ cuong do [axit

arachidonic / axit d8-arachidonic].

Bang 1

Vidu

Tén

Cau truc

ICso MAGL
[nM]

(4aR,8aS)-6-(6-(2-clo-4-
flophenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

CLo U

4,54

(4aR,8aS)-6-(6-(4-
(triflometyl)phenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o]

ey caces

5,012

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)phenoxy)-2-
azaspiro[3.3Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

Sed=aoes

2,31
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(4aR,8aS)-6-(6-(2-flo-4-
(triflometoxy)phenoxy)-2-
azaspiro[ 3.3 ]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3 -b][1,4]oxazin-
3(4H)-on

8 e @A 00

3,0[a]

(4aR,8aS)-6-(6-(2-clo-4-
(triflometoxy)phenoxy)-2-
azaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,6["‘]

(4aR,8aS)-6-(6-(2-metoxy-
5-(triflometyl)phenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

2,81

(4aR,8aS)-6-(6-(4-clo-2-
(triflometyl)phenoxy)-2-
azaspiro[3.3Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

8,5

(4aR,8aS)-6-(6-(2,4-
Diflophenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

10,718l
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(4aR,8aS)-6-(6-(3-flo-5-
(triflometyl)phenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

RS WS
X@/DQ 98

12,51

10

(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)phenoxy)-7-
azaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

gsd:cace

0,81

11

(4aR,8aS)-6-(6-(2-clo-4-
flobenzyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

\CK/NDC/ ngj/

19,81

12

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)benzyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

asd--noss

15,71

13

(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)benzyl)-2,7-
diazaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

aed:easey

76,41
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14

(4aR,8aS)-6-(7-(2-flo-4-
(triflometyl)benzyl)-2,7-
diazaspiro[4.4]nonan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3§b] [1,4]oxazin-
3(4H)-on

gedecases

2682l

15

(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)benzyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

2032l

16

(4aR,8aS)-6-(6-((2-clo-4-
flophenyl)sulfonyl)-2,6-
diazaspiro[3.3heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

228/l

17

(4aR,8aS)-6-(6-((2-flo-4-
(triflometyl)phenyl)sulfony
1)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

768l2

18

rac-(4aR,8aS)-N-((R)-8-(3-
oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-
6-cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit

3162
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19

rac-(4aR,8aS)-N-((S)-8-(3-
oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-
6-cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit

821l

20

rac-(4aR,8aS)-6-(2-
benzhydryl-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

26891P]

21

rac-(4aR,8aS)-6-(4-((4-
flophenyl)sulfonyl)-1-oxa-
4,9-
diazaspiro[5.5]undecan-9-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

836!

Hop
chét
trung

gian 1

rac-tert-Butyl 6-
((4aR,8aS)-3-
oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-
6-cacbonyl)-2,6-
diazaspiro[3.4]octan-2-

cacboxylat

5390

22

(4aR,8aS)-6-(6-((4,5-
Bis(triflometyl)pyridin-2-
yDoxy)-2-
azaspiro[3.3|heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-

\

/

Bét dbi ximg

CfN\/O

3,80

71



47375

72/161

3(4H)-on

23

(4aR,8aS)-6-(6-((5,6-
Bis(triflometyl)pyridin-2-
yl)oxy)-2-

azaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ddi ximg

4,801

24

2-clo-4-flo-N-metyl-N-
((R)-8-((4aR,8aS)-3-
oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-6-
cacbonyl)-1 -6xa—8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit -

o]

—y
0 Ml I
) N

bilt ddi xtimg

H
LN

Lo

20,91l

25

(4aR,8aS)-6-(6-((5-
(triflometyl)pyridin-2-

“yl)oxy)-2-

azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bat ddi xing

28,90l

26

(4aR,8aS)-6-(6-((4-metyl-
3-(triflometyl)benzyl)oxy)-
2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

31,0l

27

(4aR,8aS)-6-(2-((2-clo-4-
flophenyl)sulfonyl)-2,7-

diazaspiro[3.5]nonan-7-

33,10
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cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

(4aR,8aS)-6-(6-((2-flo-4-

(triflometyl)benzyl)oxy)-2- o

- azaspiro[3.3]heptan-2- )é/\o ) 36,41
cacbonyl)hexahydro-2H- - |

pyrido[4,3-b][1,4]oxazin-

3(4H)-on

N-((S)-8-((4aR,8aS)-3-
oxooctahydro-2H-

pyrido[4,3-b][1,4]oxazin- BT
. o /H,....CO[\)N Nv\\:o:/r

bit ddi ximg

29 6-cacbonyl)-1-oxa-8- o 47,518l
azaspiro[4.5]decan-3-yl)-4- Fﬁp
(triflometyl)benzensulfona
mit
N-metyl-N-((R)-8- NiNA;‘:é":ﬁ:g
((4aR,8aS)-3- o (3 J
oxooctahydro-2H- CJ/ °

30 pyrido[4,3-b][1,4]oxazin- 49,312l
6-cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-
yl)benzensulfonamit
2-clo-4-flo-N-((S)-8- g e
((4aR,8aS)-3- N saeel
oxooctahydro-2H- F,)';‘/‘ L

31 pyrido[4,3-b][1,4]oxazin- 51,30

6-cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit
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32

N-((S)-8-((4aR,8aS)-3-
oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-
6-cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-yl)-3-
(triflometyl)benzensulfona

m_it o

bit déi ximg

.//\N’j\ N /j/N (o]
Rl \K‘\/ l\ i\‘OJ
=&

{

x

123,60

33

(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)(metyl)amino)-1-
oxa-8-azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

129,312l

34

(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)(metyl)amino)-1-
oxa-8-azaspiro[4.5]decan-
8-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-

| 3(410)-on

132,612

35

(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

182,11

36

(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

biit d8i ximg

3 H
N/LL\N/‘\§ N\fo
cl AN 0 H
==

279,31l
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37

(4aR,8aS)-6-(2-((4-
(triflometyl)phenyl)sulfony
1)-2,7-
diazaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit déi xing

389,10

38

rac-(4aR,8aS)-6-(3-((2-clo-
4-flobenzyl)amino)-1-oxa-
8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

415,60

39

(4aR,8aS)-6-(2-
(phenylsulfonyl)-2,7-
diazaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido{4,3-b][1,4]oxazin-
3(4H)-on

598,6!°!

40

(4aR,8aS)-6-[2-(2,4-
Diflophenoxy)-7-
azaspiro[3.5]nonan-7-
cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-

b][1,4]oxazin-3-on

11,31

41

(4aS,8aR)-6-(6-(2-clo-4-
flophenoxy)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ddi ximg

7w
Fo RS e N/J\N‘ NTO
Lj [7 "o
Z o W

466,011
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42

(4aR,8aS)-6-[2-(2-clo-4-
flo-phenoxy)-7-
azaspiro[3.5]nonan-7-
cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-
b][1,4]oxazin-3-on

bit d6i ximg

2,11l

43

(4aR,8aS)-6-[6-[[2-1lo-4-
(triflometyl)phenoxy]metyl
]-2-azaspiro[3.3]heptan-2-
cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-
b][1,4]oxazin-3-on

1,0

44

(4aR,8aS)-6-(6-((2-flo-4-
(triflometyl)benzyl)oxy)-6-
(triflometyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

185,3

45

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)phenyl)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

37,0

46

(4aR,8aS)-6-(6-(4-
(pentaflo-16-
sulfaneyl)phenyl)-2-
azaspiro[ 3.3 heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

14,5
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47

(4aR,8aS)-6-(6-(4-(2-
(triflometyl)pyrolidin-1-
yl)phenyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

39,8

48

(4aR,8aS)-6-(6-(4-(1-
metyl-1H-pyrazol-5-
yl)phenyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit adi xime

2229

49

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)benzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,03

50

(4aR,8aS)-6-(6-(2-clo-4-
flobenzyl)-2-

azaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bilt ddi xémg

0,04

51

(4aR,8aS)-6-(6-(2,4-
diflobenzyl)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,17
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52

(4aR,8aS)-6-(6-(2-metoxy-
4-(triflometyl)benzyl)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,03

53

(4aR,8aS)-6-(6-(2-flo-6-
(triflometyl)benzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,05

54

(4aR,8aS)-6-(6-((2-clo-4-
flophenoxy)metyl)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ddi ximg
o

U\N/ -‘\Iji/N\wﬁo

~N"

! ﬁjo \/L/: ~—~ k,/:‘\oj
P

1,46

55

(4aR,82S)-6-(6-(4-
(triflometyl)phenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

1038

56

(4aR,8aS)-6-(6-(3-
(triflometyl)phenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit i xtmg

iaee

361
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(4aR,8aS)-6-(2-(4- 175
(triflometyl)phenyl)-2,6- ot
~ . A ~En o

57 diazaspiro[3.4]octan-6- L !:](\ N T_\,%:Oj/
cacbonyl)hexahydro-2H- P A
pyrido[4,3-b][1,4]oxazin- v
3(4H)-on
(4aR,8aS)-6-(2-(3- 70,7
(triflometyl)phenyl)-2,6- 4 \HN\:

- diazaspiro[3.4]octan-6- [{/\\TNZ H\O,J
cacbonyl)hexahydro-2H- =
pyrido[4,3-b][1,4]oxazin- | 7
3(4H)-on
(4aR,8aS)-6-(2-(4- 297
isopropoxyphenyl)-2,6- T

59 diazaspiro[3.4]octan-6- . j@/ﬁw{i:}ﬂ
cacbonyl)hexahydro-2H- AN §
pyrido[4,3-b][1,4]oxazin-
3(4H)-on
(4aR,8aS)-6-(6-(4- 1587
isopropoxyphenyl)-2,6- it

- diazaspiro[3.3]heptan-2- . -F‘“)kltj‘:fo
cacbonyl)hexahydro-2H- 5 /@ H
pyrido[4,3-b][1,4]oxazin- °
3(4H)-on
(4aR,8aS)-6-(2-(4-(2- 2296
oxopyrolidin-1-yl)phenyl)- , i

: : g o

o 2,6-diazaspiro[3.4]octan-6- o !%(N’fj: q:oj”

cacbonyl)hexahydro-2H- }j s

pyrido[4,3-b][1,4]oxazin-
3(4H)-on

79
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62

(4aR,8aS)-6-(2-(4-metoxy-
3-metylphenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

58,8

63

(4aR,8aS)-6-(2-(4-clo-3-
(triflometyl)phenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

15,9

64

(4aR,8aS)-6-(2-(2-
flopyridin-4-yl)-2,6-
diazaspiro[3 4loctan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

4968

65

(4aR,8aS)-6-(6-(2,5-
bis(triflometyl)phenyl)-
2,6-diazaspiro[3.3heptan-
2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

1100

66

(4aR,8aS)-6-(6-((4-flo-2-
(triflometyl)phenyl)sulfony
1)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit dbi ximg
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194,9
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67

(4aR,8aS)-6-(6-((2-clo-4-
flophenyl)sulfonyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ddi ximg

67,1

68

(4aR,8aS)-6-(6-((3-clo-4-
(triflometyl)phenyl)sulfony
1)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on |

357,1

69

| diazaspiro[3.3]heptan-2-

(4aR,8aS)-6-(6-((2,4-
bis(triflometyl)phenyl)sulf |
onyl)-2,6-

cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ddi xtng
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F F

213,9

70

(4aR,8aS)-6-(6-(2,6-
diflobenzyl)-2-
azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,1

71

(4aR,8aS)-6-(6-(2-flo-6-
metoxybenzyl)-2-
azaspiro[3.3Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0,1
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(4aR,8aS)-6-(6-(2- 0.2
metoxybenzyl)-2- o bidbising

.t
azaspiro[3.3]heptan-2- ﬁf—'?J \N[ \[N\ _0

72 Za \/'H o
' cacbonyl)hexahydro-2H- (,\\ #J
pyrido[4,3-b][1,4]oxazin-

3(4H)-on
(4aR,8aS)-6-(6-(2-flo-6- 0,1

" bit adi ximg

hydroxybenzyl)-2- j: o
= N__O
iro[3.3]heptan-2- TV
- azaspiro[3.3]heptan F (;\ﬁ(o:r
cacbonyl)hexahydro-2H-
OH
pyrido[4,3-b][1,4]oxazin-

3(4H)-on
(4aR 8aS)-6-(6-(2-

hydroxybenzyl)-2- , i
HH
azaspiro[3.3 Jheptan-2- N A0
7 piroL3-3Jhep CI Jos
cacbonyl)hexahydro-2H- H
pyrido[4,3-b][1,4]oxazin- OH
3(4H)-on

[a]: dwoc xdc dinh trong thir nghiém 2-AG; [b]: duoc xdc dinh trong thir nghiém 4-
NPA; n/a: khong xdc c'z'_z'ﬁh.

Theo mdt khia canh, sang ché d& xuét hop chét c6 cong thire (I) va mudi duge
dung hoic este cia chiing nhu duge md ta trong ban mo td nay, trong d6 hop chét ¢6
cong thire (I) nay va mubi duge dung hoic este cia chung c6 gia tri ICso trong tre ché
MAGL thip hon 25 pM, tdt hon thép hon 10 uM, tét hon nita thap hon 5 pM nhu duge
xac dinh trong thit nghiém MAGL duoc boc 1 trong ban md ta nay.

Theo mot phuong an, hop chét ¢6 cong thirc (1) va mubi duge dung hoic este cuia
chiing nhu duge mo ta trong ban md ta nay cé gia tri ICso (e ché MAGL) nam trong
khoang tir 0,000001 uM dén 25 pM, hop chét cu thé c6 gid tri ICso nam trong khoang
tir 0,000005 uM dén 10 uM, hop chét cu thé hon nita ¢6 gié tri ICso ndm trong khoang
tr 0,00005 uM dén s uM, nhu dugce xé4c dinh trong thir nghiém MAGL duge mo ta trong

ban mo ta nay.
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Theo mot phuong 4n, sang ché d& xuit hop chét c6 cong thire (I) va mubi duge
dung hoic este cia chung nhu dugc mo ta trong ban mo ta nay, trong d6 hop chét nay
c6 cdng thue (1) va mudi duge dung hodc este ctia ching ¢6 gia tri [Cso d6i véi MAGL
thap hon 25 uM, t&t hon 1a thdp hon 10 pM, t5t hon nira 1a thdp hon 5 uM nhu dugc xac

dinh trong thir nghiém bao gdm cac budc:

a) chuan bi dung dich cua hop chét cong thic (1), hodc mudi duge dung hodc

este cia chung, trong DMSO;

b) chuan bi dung dich caia MAGL (kiéu da1 tai to hgp) trong dém thir nghlem
(50 mM tris(hydroxymetyl)aminometan; 1 mM axit etylendiamintetraaxetic);

¢) bdsung 1 uL dung dich hop chét tir budc a) vao 19 pulL dung dich MAGL tur
budc b);

"d) lic hdn hgp trong 1 phat & 2000 vong/phut;
e) u trongb 15 phit ¢ nhiét do trong phong;

f) bd sung 20 uL dung dich cta 4-nitrophenlyaxetat trong dém thtr nghiém
(50 mM tris(hydroxymetyl)aminometan; 1 mM axit etylendiamintetraaxetic, 6%
EtOH);

g) l&c hdn hop trong 1 phit & 2000 vong/phit;

h) 1 trong 5 phut & nhiét do trong phong;

i) xac dinh dd hép thu ciia hdn hop & 405 nm lan thir nhat;
j) 1 thém 80 phut ¢ nhiét d6 trong phong;

k) xac dinh do hap thu cia hdn hop & 405 nm lan th hai;

1) trir d6 hip thu do duoc trong i) cho do hép thu do dugc trong k) va tinh toan
duong ddc cua do hép thu;

trong do:

i) ndng dd cta hop chét c6 cong thic (1), hodc mudi dugc dung hoic este ciia
chﬁﬁg trong thtr nghiém sau budc f) nam trong khoang tir 25 pM dén 1,7 nM;

ii) ndng do cia MAGL trong tht nghiém sau bude f) 1a 1 nM;

iii) ndng do ctia 4-nitrophenylaxetat trong thir nghiém sau budc f) 1a 300 uM; va
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iv) céc bude tir a) dén 1) duoc 13p lai it nhit 3 1an, m&i 1an v6i ndng do khac nhau

ctia hop chét c6 cong thire (1), hodc mudi duoc dung hodc este cua chung.
St dung hop chét theo sang ché

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thue (I) nhu duge mo ta

trong ban mo ta nay dé str dung 1am hoat chét tri liéu.

Theo khia canh khéc, sang ché dé xuét s dung hop chét c6 cong thire (I) nhu
dugc mo ta trong ban mo ta nay dé diéu tri hoic phong ngtra bénh viém than kinh, bénh
thoai héa than kinh, chimg dau, bénh ung thu va/hogc rbi loan tim than & dong vat co
V.

Theo mot phuong 4n, sang ché d& xuit sir dung hop chét ¢6 cong thire (I) nhu
dugc mo ta trong ban mo ta nay dé diéu tri hodc phong nglra bénh viém than kinh va/hogc

bénh thoai hoa than kinh & dong vat c6 vi.

Theo mot phuong an, sang ché d& xuét st dung hop chét c6 cong thirc (I) nhu
duroc mé t trong ban mo ta nay dé didu trj hogc phong ngira bénh thodi hoa than kinh 6
dong vat co vu. |

Theo mot phuong an, sang ché @& xuét sir dung hop chét ¢6 cong thuc (I) nhu
dugc mo ta trong ban md ta nay dé diéu tri hodc phong ngira bénh ung thu ¢ dong vat
co vi.

Theo mdt khia canh, sang ché dé xuét str dung hop chét c6 cong thire (T) nhu duge
mo ta trong ban mo ta nay dé diu tri hodc phong ngira bénh da xo climg, bénh Alzheimer,
bénh Parkinson, bénh xo cung teo co mot bén, chin thuong so ndo, nhidm doc than kinh,
dot qui, dong kinh, chung lo au, dau nira d4u, bénh trAm cam, bénh ung thu biéu mo té
bao gan, ung thu dai trang, ung thu budng trimg, chimg dau thin kinh, bénh than kinh
do liéu phéap hoa tri, ching dau cAp tinh, ching dau mén tinh va/hodc ching co climg

lién quan dén chimg dau & dong vat c6 vu.

Theo phuong an uu tién, sang ché d& xuét str dung hop chét c6 cong thire (I) nhu
dugc mo ta trong ban mod ta nay dé didu tri hoic phong ngira bénh da xo cimg, bénh
Alzheimer va/hodc bénh Parkinson & dong vat co vu.

Theo phuong an dugc uvu tién cu thé, sang ché d& xuét st dung hop chét co cong

thte (I) nhu duge md ta trong ban md ta nay dé diéu tri hodc phong ngira bénh da xo
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cing ¢ dong vat co vu.

Theo mot khia canh, sang ché dé xuit hop chét c6 cong thirc (I) nhu duoc mo ta
trong ban mo ta nay dé st dung trong diéu tri hodc phong nglra bénh viém than kinh,
Bénh tho4i hoa than kinh, ching dau, bénh ung thu va/hodc rbi loan tAm than & dong vat
co vu. |

Theo mot phuong an, sang ché dé xuét hop chét c6 cong thirc (I) nhu duge mo ta
trong ban mo ta nay dé st dung tr.ong diéu tri hoic phong ngira bénh viém than kinh

va/hoic bénh thodi hoa thin kinh & dong vat c6 vi.

Theo mot phuong an, sang ché dé xuit hop chét c6 cong thite (I) nhu duge md ta
trong ban mo ta nay dé str dung trong diéu tri hodc phong nglra bénh ung thu & dong vat
co VUL

Theo mot phuong 4n, sang ché @ xuét hop chét c6 cong thire (I) nhw duge md ta
trong ban mo ta nay dé str dung trong diéu tri hodc phong ngira bénh thoai hoa than kinh
& dong vat co vu.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thire (I) nhu duge mo ta
trong ban mo ta nay dé st dung trong didu tri hodc phong ngira bénh da xo cing, bénh
Alzheimer, bénh Parkinson, bénh xo cimg teo co mét bén, ch_én thuong so néo, nhiém
doc than kinh, dot qui, dong kinh, chiing lo &u, dau ntra dau, bénh trim cam, bénh ung
thur bidu mo té bao gan, ung thu dai trang, ung thu budng trimg, ching dau than kinh,
bénh than kinh do liéu phap hoa tri, chimg dau cép tinh, chirng dau méan tinh va/hoéc

chimg co ctmg lién quan dén chimg dau ¢ dong vat 6 vi.

Theo phuong 4n uvu ti€n, sang ché @& xuét hop chat c6 cong thie (I) nhu duge mod
ta trong ban mo ta nay @& st dung trong diéu tri hodc phong ngira bénh da xo cing, bénh
Alzheimer va/hodc bénh Parkinson & dong vat c6 vi.

Theo phuong an dugc uu tién cu thé, sang ché @& xuht hop chét c6 cong thire (I)
nhu dugce mo ta trong ban mo ta nay dé str dung trong diéu tri hodc phong ngtra bénh da
X0 cling ¢ dong vét co Vi,

Theo mot khia canh, sang ché dé xut st dung hop chét c6 cong thire (I) nhu duge
mo ta trong ban mod ta nay @2 didu ché dugc phim dé diéu tri hoic phong ngira bénh
viém than kinh, bénh thoai hoa than kinh, chiing dau, bénh ung thu va/hogc r6i loan tim
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than & dong vat c6 vi.

Theo mdt phuong an, sang ché dé xuét st dung hop chit ¢6 cong thire (I) nhu
dugce mo ta trong ban mo ta nay dé diéu ché dugc pham dé diéu tri hodc phong nglra

bénh viém than kinh va/hozc bénh thoai hoa than kinh & dong vét c6 V.

Theo mot phuong an, sang ché dé xuét str dung hop chit c6 cong thire (I) nhu
dugc mo ta trong ban mo ta nay dé diéu ché dugc pham dé diéu tri hodc phong nglra

bénh thoai hoa than kinh & dong vat c6 V.

Theo mot phuong an, sang ché d& xuit str dung hop chét c6 cong thire (I) nhu
duge md ta trong ban mo ta nay dé diéu ché dugc pham dé diéu tri hodc phong nglra

bénh ung thu & dong vat c6 vu.

Theo khia canh khéc, sang ché dé xuét sir dung hop chit c6 cong thite (I) nhu
duge mo ta trong ban mo ta nay dé didu ché dugc phdm dé diéu tri hoic phong nglra
bénh da xo-cing, bénh Alzheimer, bénh Parkinson, bénh xo clig teo co mot bén, chan
thuong so ndo, nhiém doc than kinh, dot qui, dong kinh, chimg lo au, dau nira dau, bénh
trdm cam, bénh ung thu biéu mo té bao gan, ung thu dai trang, ung thu budng trimg,
chang dau than kinh, bénh than kinh do liéu phap hoa tri, chiing dau cép tinh, chiing dau

man tinh va/hodc ching co ctimg lién quan dén chimg dau & dong vt c6 vu.

Theo phuong an uu ti€n, sang ché d& xuét stir dung hop chét c6 cong thire (I) nhu
dugc md ta trong ban mo ta nay dé didu ché dugc pham dé diéu tri hodc phong ngira

bénh da xo cting, bénh Alzheimer va/hodc bénh Parkinson ¢ dong vat c6 vu.

Theo phuong an duoc vu tién cu thé, sang ché d& xudt st dung hop chit c6 cong
thre (I) nhu dugc md ta trong bé}n mo ta nay @ didu ché dugc pham dé diéu tri hodc
phong ngfré bénh da xo cing & dong vat co vu. |

Theo mot khia canh, sang ché dé xuét phuong phap diéu tri hodc phong nglra
bénh viém thin kinh, bénh thoai hoa than kinh, chimg dau, bénh ung thu va/hodc rdi
loan tdm than & dong vat c6 vi, phwong phip nay bao gbm budc cho dong vat c6 via
dung lugng c6 hiéu qua ctua hop chét ¢6 cong thirc (I) nhu duge mo ta trong ban mo ta
nay.

Theo mot phuong 4n, sang ché @& xuit phuong phap diéu tri hodc phong ngira
bénh viém than kinh va/hosic bénh thoai héa than kinh & dong vat c6 vii, phuong phap
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nay bao gdom budce cho dong vat c6 va dung lugng c6 hiéu qua cta hgp chat c6 cong

thire (I) nhu duge md ta trong ban mo ta nay.

Theo mdt phuong an, sang ché dé xuat phuong phap didu tri hodc phong nglra
bénh thoai hoa than kinh & dong vat c6 vi, phuong phap nay bao gdm budc cho dong
vat ¢6 va dung lugng c6 hi¢u qua ctia hop chét c¢6 cong thie (I) nhu duge md ta trong
ban mo ta nay.

Theo mot khia canh, sang ché d& xuét phuong phap diéﬁ tri hodc phong ngua
bénh da xo cting, bénh Alzheimer, bénh Parkinson, bénh xdcﬁng teo co mot bén, chin
thuong so ndo, nhiém doc than kinh, dot qui, dong kinh, ching lo du, dau nira d4u, bénh
trAm cam va/hodc chimg & dong vat c6 vi, phuong phap nay bao gdm bude cho dong
vat co vi dung luong c6 hiéu qua cua hop chét ¢6 cong thirc (I) nhu duoc md ta trong
ban mo ta nay.

Theo phuong 4n vu ti€n, sang ché d& xut phuong phap diéu tri hodc phong ngira
bénh da xo cting, bénh Alzheimer va/hodc bénh Parkinson ¢ ddng vat c6 vu, phuong
phép nay bao gdm budc cho dong vét c6 vi dung lugng ¢ hiéu qua cua hgp chét c6

cdng thire (I) nhu duge md ta trong ban mo ta nay.

Theo phuong an dugc uvu tién cu thé, sang ché dé xuét phurong phap diéu tri hodc
phong nglra bénh da xo cing & dong vat co vi, phuong phép nay bao gdm budc cho
d6ng vat c6 vi dung lugng c6 hiéu qua cia hop chét,co’ cong thie (I) nhu duge moé ta

trong ban mo ta nay.
Duoc phim va cach ding

Theo mot khia canh, sang ché dé xuét dugc pham chira hop chét c6 cong thire (1)

nhu dugc mo ta trong ban md ta nay va chat mang tro vé mit tri li¢u.

Hop chét c6 cong thire (1) va mudi duge dung va este cla ching co thé duoc str
dung lam thube (vi du & dang duge pham). Dugc pham c6 thé dugc dung bén trong, nhu
theo dudng miéng (vi du & dang vién nén, vién nén dugc pht, vién bao dudng, vién nang
gelatin cung va mém, dung dich, nhii twong hodc huyén phu), duong mii (vi du ¢ dang
phun qua miii) hodc duong hau mon (vi du 6 dang thudc dan). Tuy nhién, viéc dung co6
thé cling c6 thé diing ngoai dudng rudt, nhu tiém trong co hodc tiém trong tinh mach (vi

du & dang dung dich tiém).
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Hop chét ¢6 cong thirc (1) va mudi dugc dung va este clia ching ¢ thé duoc xir
ly véi ta duge vo co va hitu co tro vé mit duge hoc dé san xuét vién nén, vién nén duogc
phu, vién bao duong va vién nang gelatin ctng. Lactoza, tinh bot ngd hozc dan Xuét clia
ching, bot tan, axit stearic hodc mudi ctia n6 v.v. co thé duoc st dung, vi dy, 1am ta

dugc nhu vay cho vién nén, vién bao duong va vién nang gelatin cing.

T4 dugc thich hop cho vién nang gelatin mém 14, vi du, dAu thuc vat, sép ong,

chét béo, chat nén ban ran va polyol long, v.v..

T4 dugc thich hop dé san xuat dung dich va sird 13, vi dy, nuéce, polyol, saccaroza,

duong tro, glucoza, v.v..

T4 duoc thich hop cho dung dich tiém 14, vi du, nude, ruou, polyol, glyxerol, dau

thuc vat, v.v..

T4 dugc thich hgp cho thudc dan 13; vi du, dAu tu nhién hoic dau cung, sap ong,

chét béo, polyol ban ran hoic 16ng, v.v..

Ngoai ra, dugc phém 6 thé chtra chét bao quan, chét hoa tan, chit nén tang do
nhdt, chét 6n dinh, chét 1am udét, chit nhii hoa, chét tao ngot, chét tao mau, chét tao
huong vi, mubi dé thay dbi ap sudt tham théu, chét délh, chét che gidu hoic chét chdng

oxy héa. Chung c6 thé con chira cdc chat ¢6 gia tri vé mat tri li€u khéc.

Lidu lugng c6 thé thay doi trong gidi han pham vi rong va duong nhién, s& phu
hop véi yeu cAu riéng biét trong mdi trudmg hop cu thé. N6i chung, trong trudng hop
dung theo duong ubng, liéu hang ngay thich hop nam trong khoéang tir 0,1 mg dén 20
mg trén kg trong luong co thé, t6t hon tir khoang 0,5 mg dén 4 mg trén kg trong luong
co thé (vi du khoang 300 mg mdi ngudi), tdt hon dugc chia thanh tir 1 dén 3 liéu riéng
biét, cac lidu nay co thé bao gém, vi du, cac lugng nhu nhau. Tuy nhién, nén hiéu r%mg,
gi6i han trén dugce dua ra trong ban mo ta nay co thé duogc vuot qua khi ¢6 chi dinh 15

rang.
Vi du thuc hién séng ché

Sang ché s& dugc hiéu day dd hon bang cach tham chiéu dén cac vi du sau day.
Tuy nhién, cac diém yéu cau bao ho khong nén duoc hiéu 1a d€ giéi han pham vi clua
cac vi du.

Trong trudng hop céc vi du diéu ché thu dugc dudi dang hon hop cua cac dong
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phan déi anh, cac ddng phan ddi anh tinh khiét c6 thé dugc phén tach bang cac phuong
phap duge mo ta trong ban mo ta nay hodc bang cic phuong phap da biét bai ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat, nhu vi du, sic ky khong d6i xtng (vi du,
SFC khong ddi xting) hodc két tinh.

Tét ca cac vi du phan tng va hop chét trung gian dugc didu che trong moi truong

agon trir khi dugce quy dinh theo cach khac.
Phuong phéap Al
Vidu 4

(4aR,SaS)-6-(6-(2-ﬂ0-4-(triﬂometoxy)phenoxy)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on

0
| T ~EH o
F O F N N 3
TO0 - LS
F e
0 F
Dung dich ctia BB9 (143,7 mg, 284 pmol) trong ACN (1,42 mL) duge bd sung
DIPEA (110 mg, 149 pl, 851 pumol) va 4-nitrophenyl (4aR,8aS)-3-oxohexahydro-2H-
pyrido[4,3-b][1,4]oxazin-6(5H)-cacboxylat (91,1 mg, 284 pmol, BB2a). Binh phan uing
duge khudy & nhiét do 80°C trong 4 gio. Nguyén liéu tho duge tinh ché bang phuong
phép HPLC pha dao dé tao ra hop chit néu & tiéu dé (66,8 mg, 134 pmol, 47,3%) ¢ dang
chét rin mau tréng. MS (ESI): m/z = 474,3 [M+H]".
Phuong phap A2
Vidul

(4aR,8aS)-6-(6-(2-clo-4-flophenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on

0
M ER
= N_ _O
OO T
\C[ /DC/ ivo
0 H
Dung dich cua 6-(2-clo-4-flophenoxy)-2-azaspiro[3.3]heptan trifloaxetat (1026
mg, 2,31 mmol, BB6) trong ACN (11,5 mL) dugc bd sung DIPEA (895 mg, 1,21 mL,
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6,92 mmol) va 4-nitrophenyl (4aR,8aS)-3-oxohexahydro-2H-pyrido[4,3-b][1,4]oxazin-
6(5H)-cacboxylat (816 mg, 2,54 mmol, Bb2a). Binh phan ung dugc khudy & nhiét do
80°C trong 2,5 git. Dung dich dugc cho bay hoi. Phan con lai duge hoa tan trong dung
dich nudc NaHCOs bdo hoa (30 mL) va EtOAc (30 mL) va cac 16p dugc tach riéng. Lop
hitu co duge rira mot 14n bang dung dich nude NaHCO;3 bao hoa (30 mL). Cac 16p nude
két hop dugc chiét mot 1an bang EtOAc (100 mL). Céc 16p hitu co duge rira mot lan
bang dung dich nu¢ec NaHCO; bdo hoa (100 mL) va nude mubi, 1am kho trén MgSOs,
loc, xr Iy bang silicagel va cho bay hoi. Hop chét duoc tinh ché bang phuong phap sdc
ky silicagel trén cot 40 g st dung hé MPLC pha loéng v6i gradien theo ty 1€ n-heptan :
EtOAC/EtOH 3/1 (70: 30 dén 0: 100) va dugc cho bay hoi dé tao ra hop chét néu & tidu
dé 12 bot mau tréng (841,2 mg, 1,94 mmol, 84,3%). MS (ESI): m/z = 424,4 [M-+H]".

Phuong phép A3
Vidu 18

rac-(4aR,8aS)-N-((R)-8-(3-oxooctahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6-

cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit

0] H H
/U\ : N__O
N N Y
O ,
™o
H .
HN\
S=0

7

0]

Huyén phu lam lanh bang nuédc da cta bis(triclometyl) cacbonat (45,3 mg, 153
pmoi) va NaHCOs (73,3 mg, 873 umol) trong DCM (1 mL) dugc b6 sung (R)-N-(1-
oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit 2,2,2-trifloaxetat (89,6 mg, 218 umol,
duge didu ché nhu duoc md ta trong tai liu US20170029390) theo mot phan va hon
hop dugc khudy & nhiét d§ trong phong qua dém. Hon hop duge lam lanh trong chau
nwéc d4  va  rac-(4aR,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on
dihydroclorua (50 mg, 218 umol, BB1) va DIPEA (113 mg, 152 pL, 873 umol) dugce
bd sung vao do. Huyén phu duoc khudy & nhiét d trong phong trong 4 gio. Hon hop

phan tng dugc rét vao nude va DCM va céc 16p dugce tach riéng. Lép nude dugce chiét
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hai 1in bing DCM. Céc 16p hitu co dugc 1am kho trén MgSOs, dugc loc, xir Iy bing
silicagel va dugc lam bay hoi. San pham dugc tinh ché trén HPLC diéu ché (Gemini NX
cot) st dung gradien theo ty 18 ACN : nude (chira 0,1% axit formic) (20 : 80 dén 98:2)
dé tao ra hop chit mong mudn 1a gdm khong mau (0,025 g; 23,9%). MS (ESI): m/z =
479,2 [M+H]".
Phuong phép A4
Vi du 22

Binh thét ¢6 ddy tron dugce 1am kho bing quat gi6 néng dudi HV, dufoc lam day
trd lai b%ng khi argon va dugc nap bang bis(triclometyl) cacbonat (39,9 mg, 134 pmol)
va natri bicacbonat (64,5 mg, 768 pmol). DCM (2 mL) duoc bd sung dé tao ra huyén
phu. (4aR,8aS)-hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on (30 meg, 192 pmol)
duoc bd sung vao huyén phi & nhiét do 0°C. Hon hop dugc khudy & nhiét o 0°C trong
5 phat va & nhiét do trong phong trong 20 gio. BB22 (84,6 mg, 192 umol) va DIPEA
(99,3 mg, 134 pL, 768 pmol) dugc bd sung. Huyén phi mau tring nhat tao ra dugc
khudy o nhiét do trong phong trong 1 gio. Hon hop phan tng dwoc rot vao trong 5 mL
H,0 va chiét bang DCM (2 x 10 mL). Céc 16p hitu co dugce két hop, duge rira bang nudc
mudi, duoc 1am kho trén Na,SO4 va dugc cd dic trong chan khdng. Nguyén liéu tho
dugc tinh ché bing phuong phap séc ky nhanh (silica gel, 10 g, 0% dén 10% MeOH
trong DCM). Céc phﬁn duoc két hop va dugc cho bay hoi dé tao ra san phém la bot mau
tréng, 69 mg, hiéu suat 70%.
Phuong phap A5
Tach khong dbi xing cac chét ddng phén lap thé bang cot NR

Hai chit ddng phan lap thé cua rac-(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)(metyl)amino)-1-oxa-8-azaspiro[4.5]decan- 8-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on (c4c vi du 33 va.34) duoc tach bang phwong phap
HPLC didu ché khong dbi xtng (cot Reprosil Chiral NR) sir dung hén hop déng dong
ctia EtOH (chtra 0,05% NIH4OAc) : n-heptan (40 : 60). Héa hoc 1ap thé tuyét d6i ciia cac
chét dong phan khong duge xac dinh.
Phuong phap A6
Téch khéng d6i xtmg céc chit dong phan lap thé bang cot OD
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Hai chit ddng phan 1ap thé ciia rac-(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)amino)-
1-oxa-8—azaspir0[4.5]decan-8-cacbony1)hexahydro-2H-pyrido[4,3-b][1,4]oxazin—
3(4H)-on (Example 38) duoc téch bing phuong phap HPLC diéu ché khong dbi xtng
(cot OD khong dbi ximg Reprosil) sit dung hdn hop dang d(‘)hg ctia EtOH (chtra 0,05%
NH4Och : n-heptan (40 : 60). H(’)é hoc 1ap thé tuyéf db6i cla cac chét ddng phan khong
dugc xac dinh.

Phuong phap A7

HPLC diéu ché: Cot Gemini NX, 12 nm, 5 pm, 100 x 30 mm, thoi gian chay la
15 phut, gradien 25-45-60-100% ACN trong nudc + 0,1% HCOOH

Phuong phap A8

HPLC didu ché: Cot YMC-Triart C18, 12 nm, 5 pm, 100 x 30 mm, thoi gian chay
11 phut, gradient 30-50-60-100% ACN trong nudce + 0,1% HCOOH

Phuong phap A9

| HPLC didu ché: Cot Gemini NX, 12 nm, 5 pm, 100 x 30 mm, gradient ACN
trong nude + 0,1% TEA

Phuong phap A10

HPLC diéu ché: Cot YMC-Triart C18, 12 nm, 5 pm, 100 x 30 mm, thoi gian chay
11 phut, gradient 20-40-60-100% ACN trong nudc + 0,1% TEA

Phuong phap All

HPLC didu ché: Cot YMC-Triart C18, 12 nm, 5 pm, 100 x 30 mm, thoi gian chay
11 pht, gradient 15-35-50-100% ACN trong nudc + 0,1% HCOOH

Cac vi du sau dugc diéu ché tir cdc khoi cau tric va phuong phap tuong ing nhu

dugc néu trong bang 2.

Béang 2
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O o LS

] ] (Céc) khoi xay Phuong
Vi du |Tén hé thong/cong thirc clu tric MS, m/z
dung _ phéap
(4aR,8aS)-6-(6-(4-
(triflometyl)phenoxy)-2-
azaspiro[3.3]heptan-2-
P P BB2a
cacbonyl)hexahydro-2H- 440,3
’ ido[4,3-b][1,4] i v [M+H]" Al
r1ao|4,3- ,4|oxazin- +
Y BB6
3(4H)-on
ST aces
(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)phenoxy)-2-
azaspiro[3.3|heptan-2-
pirol P BB2a '
cacbonyl)hexahydro-2H- 4584
. ido[4,3-b][1,4] i v [M+H]" Az
rido|4,3- ,4|oxazin- +
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3(4H)-on
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(4aR,8aS)-6-(6-(2-clo-4-
(triflometoxy)phenoxy)-2-
azaspiro[ 3.3 Jheptan-2-
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5 ido[4,3-b][1,4]oxazi 3 904 Al
rido[4,3-b][1,4]oxazin- va
b [M+H]"
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(4aR,8aS)-6-(6-(2-metoxy-5-
(triflometyl)phenoxy)-2-
|azaspiro[ 3.3 heptan-2-

cacbonyl)hexahydro-2H- BB‘2a 470’3
pyrido[4,3-b][1,4]oxazin- va neEp |
3(4H)-on BBI0
g oy
(4aR,8aS)-6-(6-(4-clo-2-
(triflometyl)phenoxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H- | BB2a

ido[4,3-b][1,4]oxazi : S Al
yrido[4,3-b][1,4]oxazin- va
P . [M+H]*
3(4H)-on BBI11
cl % QC/NJOJ\’\C?[ETO
(4aR,8aS)-6-(6-(2,4-
Diflophenoxy)-2-
azaspiro[3.3]heptan-2-

BB2

cacbonyl)hexahydro-2H- : 408,3

: : va Al
pyrido[4,3-b][1,4]oxazin- [M+H]*

BB12
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(4aR,8aS)-6-(6-(3-flo-5-
(triflometyl)phenoxy)-2-
azaspiro[3.3Jheptan-2-

cacbonyl)hexahydro-2H- BB2a 458.4
9 |pyrido[4,3-b][1,4]oxazin- va IV Al
3(4H)-on BBI3
BN :aves
(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)phenoxy)-7-
azaspiro[3.5]nonan-7- Al
cacbonyl)hexahydro-2H- BB2a 486.,4 |Gia nhiét
10 | pyrido[4,3-b][1 4]oxazin- v V] | trong 14
3(4H);on BBLY gio
EJ\@F /DQNJOLNC?[HTO
:
(4aR,8aS)-6-(6-(2-clo-4-
flobenzyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H- BB2a 4233
1 pyrido[4,3-b][1,4]oxazin- va [M+H]* Al
BB15

3(4H)-on

Tl U
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12

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)benzyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

or O

BB2a
va

BB16

457,3
[M+H]"

Al

13

(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)benzyl)-2,7-
diazaspiro[3.5]nonan-7-

cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4Joxazin
3(4H)-on

aed:epeel

BB2a
va

BB17

4854
[M+H]" |

Al

14

(4aR,8aS)-6-(7-(2-flo-4-
(triflometyl)benzyl)-2,7-
diazaspiro[4.4]nonan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

“eloattly

BB2a
va

BB18

4854
[M+H]*

Al
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(4aR,8aS)-6-(2-(2-flo-4-
(triflometyl)benzyl)-2,6-
diazaspiro[3.4]octan-6-

cacbonyl)hexahydro-2H-

BB2a
15 [pyrido[4,3-b][1,4]oxazin- w LA L
] [M+H]"
3(4H)-on —_— I
C@@*@Eﬁf"
(4aR,8aS)-6-(6-((2-clo-4-
flophenyl)sulfonyl)-2,6-
diazaspiro[3.3heptan-2-
cacbonyl)hexahydro-2H- BB2a 4733
16 rido[4,3-b][ 1,4]oxazin- va ’ Al
pyrido[4,3-b][1.4] IV
3(4H)-on BB20
DQJL@T
(4aR,8aS)-6-(6-((2-flo-4-
(triflometyl)phenyl)sulfonyl)-
2,6-diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H- BB2a
17 pyrido[4,3-b][1,4]oxazin- va 507.3 Al
M+H]*
3(4H)-on BB21 [ ]

S,
N\
o
F
F
F

F
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rac-(4aR,8aS)-N-((S)-8-(3-
oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-

BBI1
va
(S)-N-(1-oxa-8-
azaspiro[4.5]dec

oe“%k“f
shiiho

oxa-8-azaspiro[4.5]decan-3- an-3-
2
9 y1)benzensulfonamit yl)benzensulfona| 479,2 A3
o mit 2,2,2- [M+H]"
. N N@ T trifloaxetat (di€u
. i ché nhu duge mo
@T}/S:O ta trong tai liéu
° US20170029390
)
BB1
va
rac-(4aR,8aS)-6-(2-benzhydryl-

( -6 e 2-benzhydryl-
2,6-diazaspiro[3.4]octan-6- 6
cacbonyl)hexahydro-2H- _ .,

diazaspiro[3.4]oc
pyrido[4,3-b][1,4]oxazin-
tan (CAS RN 461,3
20 3(4H)-on , A3
1250443-61-8) | [M+H]"
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rac-(4aR,8aS)-6-(4-((4-
flophenyl)sulfonyl)-1-oxa-4,9-
diazaspiro[5.5]undecan-9-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-

BBI
va
4-((4-
flophenyl)sulfon
yl)-1-oxa-4,9-

diazaspiro[5.5]un

SR SO
O)\NQ@ I\E:H[OT

(CAS RN
885270-84-8)

3(4H)-on decan 2,2,2- 497,2
21 . A3
J\ o trifloaxetat (diéu | [M+H]"
op h[I f ché nhu dugc mo
ENG]
[N A ta trong tai liu
|
0% cong bd don yéu
© cau cép patent
F My s6
20170029390)
rac-tert-Butyl ~ 6-((4aR,8aS)-3-
oxooctahydro-2H-pyrido[4,3- BBI
Hop  |pl[L4]oxazin-6-cacbonyl)-2.6- va
ch4t |diazaspiro[3.4]octan-2- tert-Butyl 2,6- 3952
boxvl diazaspiro[3.4]oc A3
trung cacboxylat [M+H]*
tan-2-cacboxylat
gian 1
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23

(4aR,8aS)-6-(6-((5,6-
Bis(triflometyl)pyridin-2-
yl)oxy)-2-azaspiro[3.3 Jheptan-
2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit déi ximg

o]
H
F : N
F\F N/LLN N
FF .
/=N o0
H

/
F \/. o’

BBlava BB23

509,16
[M+H]"

Ad
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2-clo-4-flo-N-metyl-N-((R)-8-
((4aR,8aS)-3-oxooctahydro-2H-
pyrido[4,3-b][1,4]oxazin-6-
cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit

bit déi ximg

BBlavaBB24

545,2
[M+H]"

A4

25

(4aR,8aS)-6-(6-((5-
(triflometyl)pyridin-2-yl)oxy)-
2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét déi xtm;

o

M B

N7 ONTTNYT N
F/F ~N /[:I'] @o)
F/L{ P ;

BBlavaBB25

441,18
[M+H]

A4
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26

(4aR,8aS)-6-(6-((4-metyl-3-
(triflometyl)benzyl)oxy)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit a6,

o LT

i Xim)|

BB1la va BB26

468,20
[M+H]

A4

27

(4aR,8aS)-6-(2-((2-clo-4-
flophenyl)sulfonyl)-2,7-
diazaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

BBlavaBB27

501,1
[M+H]

A4

28

(4aR,8aS)-6-(6-((2-flo-4-
(triflometyl)benzyl)oxy)-2-
azaspiro[3.3Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bt ddi xim)

T
ye

F
F.'

BBlava BB28

472,2
[M+H]
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29

N-((S)-8-((4aR,82S)-3-
oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-
oxa-8-azaspiro[4.5]decan-3-yl)-
4-(triflometyl)benzensulfonamit

bit dbi ximg
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e
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BBla va BB29
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[M+H]"

A4

30

N-metyl-N-((R)-8-((4aR,8aS)-
3-oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-
oxa-8-azaspiro[4.5]decan-3-
yl)benzensulfonamit

bt dbi xtmg
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BBlavaBB30

493,2
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| pyrido[4,3-b][1,4]oxazin-6-

2-clo-4-flo-N-((S)-8-
((4aR,8aS)-3-oxooctahydro-2H-

cacbonyl)-1-oxa-8-
azaspiro[4.5]decan-3-

yl)benzensulfonamit
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N-((S)-8-((4aR,8aS)-3-
oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-
oxa-8-azaspiro[4.5]decan-3-yl)-
5473
132 3-(triflometyl)benzensulfonamit| BBla va BB32 Ad
o [M+H]*
i :atdmxu
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F O\\S /R‘Ccp Kjlioj/
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(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)(metyl)amino)-1-oxa-
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cacbonyl)hexahydro-2H- do
pyrido[4,3-b][1,4]oxazin- HPLC
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(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)(metyl)amino)-1-oxa-
8-azaspiro[4.5]decan-8- A4, sau
cacbonyl)hexahydro-2H- dé
pyrido[4,3-b][1,4]oxazin- HPLC
34 [PéH)-on BBla va BB33 493,22 kh@,ng
(Epime B) [M+H]" | doi
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(4aR,8aS)-6-(3-((2-clo-4-
flobenzyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8- Ad, sau
cacbonyl)hexahydro-2H- do
pyrido[4,3-b][1,4]oxazin- HPLC
' 481,2 khong
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(4aR,8aS)-6-(2-
(phenylsulfonyl)-2,7-
diazaspiro[3.5]nonan-7-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
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(4aR,8aS)-6-[2-(2,4-
diflophenoxy)-7-
azaspiro[3.5]nonan-7-
cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-

b][1,4]oxazin-3-on

bit dbi ximg
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BBlava BB37

4363
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(4aS,8aR)-6-(6-(2-clo-4-
flophenoxy)-2-
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(4aR,8aS)-6-[2-(2-clo-4-1lo-
phenoxy)-7-azaspiro[3.5]nonan-
7-cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-

|b][1,4]oxazin-3-on

bét dbi ximg

BBla va BB38

452,8
[M+H]"

Ad

43

(4aR,8aS)-6-[6-[[2-flo-4-
(triflometyl)phenoxy|metyl]-2-
azaspiro[3.3]heptan-2-
cacbonyl]-4,4a,5,7,8,8a-
hexahydropyrido[4,3-

b][1,4]oxazin-3-on

bt ddi ximg

oy
P
F
F
;

BBla va BB39

472,19
[M+H]*

A4

44

(4aR,8aS)-6-(6-((2-flo-4-
(triflometyl)benzyl)oxy)-6-
(triflometyl)-2-

azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit d6i ximg

Q H
PR
Se e
N\ Ee]
N H
AN o]
F FOFTF

BB1lava BB40

540,17
[M+H]*

A3
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45

(4aR,8aS)-6-(6-(2-flo-4-
(triflometyl)phenyl)-2-
azaspiro[3.3]heptan-2- .
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit dbi xtmg

Bbla va BB41

442,17
[M+H]

Ad+ A7

46

(4aR,8aS)-6-(6-(4-(pentaflo-16-
sulfaneyl)phenyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit ¢6i xtmg

O
M B
N N/ z Wé
o7
— H

BBlava CAS
2059985-86-1

482,15
[M+H]"

A3+ A8
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49

(4aR,8aS)-6-(6-(2-1lo-4-
(triflometyl)benzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét ddi xtmg

BBlavaBB42

456,19
[M+H]*

A4

50

(4aR,8aS)-6-(6-(2-clo-4-
flobenzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét ddi ximg

(0]
H
LY
| Cl

BB1la va BB43

422,16
[M+H]

A4

51

(4aR,8aS)-6-(6-(2,4-
diflobenzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét dbi xum

Nj\N/\? NF
o B
E

BBla va BB44

406,19
[M+HT*

A4
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52

(4aR,8aS)-6-(6-(2-metoxy-4-
(triflometyl)benzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét dbi xing

(e}
J I
y )ju LY
N0

BBlava BB45

468,21
[M+H]"

A4

53

(4aR,8aS)-6-(6-(2-flo-6-
(triflometyl)benzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0o bét dbi ximg
H
7\': L\/ ™0
H

F

BBla va BB46

456,19
[M+H]*

A4

54

(4aR,8aS)-6-(6-((2-clo-4-
flophenoxy)metyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét dbi xtmg

J
cl . N” N § j

BBlava BB47

4382
[M-+H]*

A4+ A9
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(4aR,8aS)-6-(6-(4-
(triflometyl)phenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét déi ximg

o

I 8

H

BBlava
CAS 1609024-
22-7

425,1
[M+H]*

A4+
A10

56

(4aR,8aS)-6-(6-(3-
(triflometyl)phenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4}oxazin-
3(4H)-on

bét di xim

n
-

BBla + BB48

425,1
[M+H]*

A4+ A8
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57

|cacbonyl)hexahydro-2H-

(4aR,8aS)-6-(2-(4-
(triflometyl)phenyl)-2,6-

diazaspiro[3.4]octan-6-

pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o bét dbi xtn
J A~
LY
2N i
ol
—
E-
F

BBla+
CAS 1785600-
00-1

4393
[M-+H]*

A4+ A9

58

(4aR,8aS)-6-(2-(3-
(triflometyl)phenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

ETJ
F T e

bAt dbi ximg

0
JL I
LY
o)
N H

BBla+
CAS 1782337-
64-7

4393
[M+H]

A4+ A9
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59

(4aR,8aS)-6-(2-(4-
isopropoxyphenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét di xin

BBla +

CAS 1785235~

75-7

429,3
[M+H]

A4+
All

60

(4aR,8aS)-6-(6-(4-
isopropoxyphenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

: bht dbi ximg

P
UD o
N A

9l
)\o/ 4

BB2a + BB49

4153
[M+H]*

Al +
A10

61

(4aR,8aS)-6-(2-(4-(2-
oxopyrolidin- 1 -yl)pheﬁyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o e
oy

BB2a + BB50

4543

[M+H]"

Al + A7
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62

(4aR,8aS)-6-(2-(4-metoxy-3-
metylphenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bt déi xir]

(0]
H
ochy
NF Fle]
9 "

~0

BB2a + BB51

4153
[M+H]

Al +
A10

63

(4aR,8aS)-6-(2-(4-clo-3-
(triflometyl)phenyl)-2,6-
diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bt d6i xir

Lo
) A S

S

|

Cl

' BB2a + BB52

473,2
[M+H]

Al + A7
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64

(4aR,8aS)-6-(2-(2-flopyridin-4-
yl)-2,6-diazaspiro[3.4]octan-6-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bit déi ximg

Py

Tm

BB2a+ BBS53

390,2
[M+H]*

Al +
A10

65

(4aR,8aS)-6-(6-(2,5-
bis(triflometyl)phenyl)-2,6-
diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o bét dbi xting
| H
: N
: v

BB2a + BB54

4933
[M+H]*

Al +
Al0
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66

(4aR,8aS)-6-(6-((4-1lo-2-
(triflometyl)phenyl)sulfonyl)-
2,6-diazaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o bt d6i ximg
H
”)L“‘C[NT
Q /N/jC/ Ealele
T H
‘ o
0 2 d
F

F

BB2a + BB55

507.2
[M+H]*

Al+ A9

67

(4aR,8aS)-6-(6-((2-clo-4-
flophenyl)sulfonyl)-2-
azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

° bt di xtm
T LY

A <0

S
= 3

BB2a + BB56

472,1
[M+H]*

Al + A9

68

(4aR,8aS)-6-(6-((3-clo-4-
(triflometyl)phenyl)sulfonyl)-
2,6-diazaspiro[3.3 ]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on |

bit dbi ximg

e}
J
LT
o\\/N/:7C/ EYe)
H
e}

S
N\

BB2a + BB57

523,2
[M+H]

Al +A7
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69

(4aR,8aS)-6-(6-((2,4-
bis(triflometyl)phenyl)sulfonyl)
-2,6-diazaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

o  bAtdbdixim
H

\N/U\N/’\,j N A
f~pd f \J
O\\ /N\/ L\/ e xil

BB2a + BB58

5572
[M+H]

Al + A7

70

(4aR,8aS)-6-(6-(2,6-
diflobenzyl)-2-
azaspiro[3 .3]héptan-2-
cacbonyl)hexahydro-ZH}-‘
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bt dbi ximg

T
Raest

H

BBla+ BB59

406,19
[M+H]

A4
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71

(4aR,8aS)-6-(6-(2-flo-6-
metoxybenzyl)-2-
azaspiro[3.3Jheptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bét déi xim

QO
H
LY
- J:P 0
e ;
O

BBla+ BB60

418,21
[M+H]*

A4

72

(4aR,8aS)-6-(6-(2-
metoxybenzyl)-2-
azaspiro[3.3|heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

0 bt dbi xtimg
J I

BBla+ BB61

400,2
[M+H]*

A4
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73

(4aR,8aS)-6-(6-(2-flo-6-
hydroxybenzyl)-2-
azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bht dbi xim

Gl

OH

BBla + BB62

404,19
[M+H]"

A4

74

(4aR,8aS)-6-(6-(2-
hydroxybenzyl)-2-
azaspiro[3.3 ]heptan-2-
cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-
3(4H)-on

bt déi xim

B
g

BBla + BB63

386,20
[M+H]*

A4

Vi duy 47

ke

119

(4aR,8aS)-6-(6-(4-(2-(triflometyl)pyrolidin-1-yl)phenyl)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on

A
S
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Huyén phu cla (4aR,8aS)-6-(6-(4-bromophenyl)-2-azaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4 ]oxazin-3(4H)-on (0,050 g, 115 pmol) va 2-
(triflometyl)pyrolidin (16 mg, 115 pmol) trong tert-Butanol (1 ml) trong moi trudng
argon dugc bd sung XPhos (4,94 mg, 10,4 pmol, duong lugng: 0,09), Pd2(dba)3 -
CHCl; (3,57 mg, 3,45 umol) va xesi cacbonat (150 mg, 460 pmol) va hdn hop duoc gia
nhiét trong 10 vi séng téi 100°C trong 30 phat. Hon hop duge loc, dich loc duge cho bay
hoi. San phdm dugc tinh ché bang phuong phap HPLC didu ché (Gemini NX, 12 nm, 5
pum, 100 x 30 mm, gradient bang axetonitril / nuge + 0,1% TEA) tao ra san phdm mong

muén 1a 2,1mg diu mau vang. MS (ESI): m/z = 493,4 [M+H]".

Budc a) 6-(4-bromophenyl)-2-azaspiro[3.3 |heptan trifloaxetat thu dugc theo cach tuong
tu nhuw BB41 tir tert-butyl 6-bromo-2-azaspiro|3. 3Theptan-2-cacboxylat (1 duong luong)
va 1,4-dibromobenzen (2 duong luong). MS (ESI): m/z = 298,1 [M- 56 HJ".

Buéce b) (4aR,8aS)-6-(6-(4-bromophenyl)-2- azasp1ro[3 3]heptan -2-
cacbonyl)hexahydro -2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on dugc tong hop tuong tu
nhu phwong phap chung A4 tir 6-(4-bromophenyl)-2-azaspiro[3 3]heptan trifloaxetat va
BB1a, dugc tinh ché bang phuong phép sic ky nhanh (silica gel, 0% dén 10% MeOH
trong DCM). MS (ESID): m/z = 434,2 [M+H]".

Vidu 48

(4aR, 8aS)-6-(6-(4-(1-metyl-1H-pyrazol-5-yl)phenyl)-2-azaspiro[3 3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on
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bat d61 xirng

(4aR,8aS)-6-(6-(4-bromophenyl)-2-azaspiro[3 .3]heptan-2-cacb‘onyl)he'xahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on (0,050 g, 115 pmol), axit (1-metyl-1H-pyrazol-
5-yl)boronic (14,5 mg, 115 upmol), kali cacbonat (79,5 mg, 576 ~pumol) va
tetrakis(triphenylphosphin)paladi(0) (6,65 mg, 5,76 pmol) dugc hoa tan trong THEF (1,5
ml) / nude (0,150 ml) trong moi tru’Emg argon, va dugc khudy 'c"r'nhiét d6 80°C trong 2
ngay. Hon hop phan tmg dugc rét vao trong 10 mL H20 va chiét bang EtOAc (2 x 20
mL). Céc 16p hiru co duge két hop, duge rira bing nude mudi, duge lam kho trén NaxSO4
va duoc ¢b dic trong chan khong. Nguyén li¢u thd dugce tinh ché bang phuong phap
HPLC didu ché (YMC-Triart C18, 12 nm, 5 pm, 100 x 30 mm, thoi gian chay 15 phut,
gradien 15-35-50-100 ACN trong nuéc + 0,1% HCOOH). San pham thu dugc 1a bot
dong khd mau tring (15,6 mg, 31%). MS (ESI): m/z = 436,4 [M+H]".

Tbng hop khéi xay dung

BBla & BB1b |
(+)-(4aR,8aS)-4a,5,6,7,8,8a-hexahydro-4H-pyrido[4,3-b][ 1 ;4]oxazin—3-0n (BB1a)
va

(é)-(4aS, 8aR)-4a,5,6,7,8,8a-hexahydro-4H-pyrido[4,3-b][ 1,4]oxazin-3-on (BB 1b)

Chét ddng phan déi anh cua . rac-(4aR,8aS)-hexahydro-2H-pyrido[4,3-
b][1,4]oxazin-3(4H)-on dihydroclorua (BB1, 500 mg, 2,18 mmol, ChemBridge
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Corporation) dugc tach bang phuong phap HPLC khong d6i xtng didu ché (cot Reprosil
Chiral NR) st dung hdn hop déng dong cta EtOH (chtra 0,05% NH4OAc): n-heptan
(30: 70).

Déng phéan dbi anh roa gidi thu nhét: (+)-cis-4a,5,6,7,8,8a-Hexahydro-4H-
pyrido[4,3-b][1,4]oxazin-3-on (BB1a). Chét rén mau vang (0,150 g; 44,0%). MS (ESI):
m/z = 157,1 [M+H]".

Dong phan d8i anh rtra giadi tht hai: (-)-cis-4a,5,6,7,8,8a-Hexahydro-4H-
pyrido[4,3-b][1,4]oxazin-3-on. (BB 1b). Chat rin mau vang (0,152 g; 44,6%). MS (ESI):
m/z = 157,1 [M+H]". : C

BB2a va BB2b

(+)-4-Nitrophenyl  (4aR,8aS)-3-oxohexahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6(5H)-
cacboxylat (BB2a) '

va

(-)-4-Nitrophenyl (4aS,8aR)-3-oxohexahydro-2H-pyrido[4,3-b][1,4]oxazin-6(SH)-
cacboxylat (BB2b) A

B sung vao huyén phi cua rac-(4aR,8aS)-hexahydro-2H-pyrido[4,3-
b][1,4]oxazin-3(4H)-on; mudi dihydroclorua (4,5 g, 19,6 mmol, BB1) trong DCM khd
(125 mL) & 0 °C DIPEA (6,35 g, 8,58 mL, 49,1 mmol) tiép theo bing 4-nitrophenyl
cacbonocloridat (4,35 g, 21,6 mmol). Khuéy hdn hop phan tng & 0°C trong 10 phut va
& nhiét do trong phong trong 2 gid. Phan ung thd duoc pha loang véi DCM va duoc
chuyén vao phéu tach dé chiét véi dung dich NaCOs chita nude bao hoa. Thu thép pha
hitu co va chiét lai pha chtta nu6e véi DCM. Céc pha hitu co két hop duge 1am kho trén
Na»SO;4 va dugc 1am bay hoi dén trang théi kho dé tao ra 6,62 g san pham raxemic thd
(BB2) ¢ dang chit rin mau vang. Nguyén liéu thd dugc cho phan tich SFC khong dbi
xtng truc tiép dé tao ra ddng phan ddi anh BB2b (2,72 g, ddng phan dbi anh rira giai
tht hai) & dang chit rin mau vang va ddng phan dbi anh BB2a (3,25 g, dong phan doi
anh rira giai tht nhét) & dang chét rin mau be nhat nhung bi nhiém BB2b. Thyc hi¢n
thém phén tach khong dbi xtimg SFC dé tao ra 2,71 g BB2a. MS (ESI): m/z = 322,2
[M+H]' cho ¢ hai ddng phan ddi anh.

BB3
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(2R,4aR,8aS)-2-metyl-4a,5,6,7,8,8a-hexahydro—4H—pyrido[4,3-b][1,4]oxazin-3-on

B sung Pd-C (227 mg, 213 pumol) vao dung dich cua 6-benzyl-2-metyl-5,6,7,8-
tetrahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on (chit dong phan A, 1,10 g, 4,26
mmol) trong EtOAc (16 mL) va MeOH (16 mL) trong agon va huyén phu duge khuéy
trong moi tru’émg hydro (binh cau) tai 4p suét 1 bar trong 24 gio. Huyén phu duoc khudy
trén thiét bi vi loc thity tinh va rita béng 20 mL EtOAc trong khi tro. Phan loc duoc lam
bay hoi dé tao ra BB4 1a chét réin khong mau (715 mg). MS (ESD): m/z = 17'0,8 [M+H]".
Luu y: Chi duy nhat chit dong phan d6i anh don duoc tao théhh trong qua trinh khi.
Chu hinh twong ddi dugce khing dinh bang NMR proton.

Budc a) 2-metyl-4H-pyrido[4,3-b][1,4]oxazin-3-on

Dung dich ctia 3-aminopyridin-4-ol (2,5 g, 22,7 mmol) trong DMF (100 mL)
duge bd sung 2-clopropanoyl clorua (3,03 g, 2,31 mL, 23,8 mmol) va hon hgp dugc
khudy & nhiét do trong phong trong 30 phat. Sau khi bd sung KgCOg (7,84 g, 56,8 mmol),
huyén phii duge gia nhiét dén 100°C (bé ddu) trong 20 gio. DMF duge loai bo trong
chan khong, sau d6 100 mL EtOAc dugc bé sung vao va duoc khuéy & nhiét do trdng
phong trong 10 phat, va hdn hop duge ruaa bing 50 mL H,0, dugc chiét 3 1an béﬁg
EtOAc. Cac pha hitu co dugce két hgp, Jam kho bang MgSO4 va dugc c¢d dac trong chin
khong dé taora 3,72 g 2-mety1-4H-pyrido[4,3—b][1,4]oxazin—3-on ma nd duoc st dung
trong budc tiép theo khong can tinh ché thém. | |
Buéc b) 6-Benzyl-2-metyl-3-0x0-3,4-dihydro-2H-pyrido [4,3-b][1,4]oxazin-6-ium
bromua

Huyén phu cua 2-met_y1-2H-pyrido[4,3—b][1,4]oxazin—3(4H)-on (3.72 g, 22,7
mmol) trong DCM (32mL) va MeOH (8 mL) dugc xur ly béng‘(brommetyl)benze_n (4,65
g, 3,23 mL, 27,2 mmol) va h6n hop dugc khuéy & nhiét do trong phong trong 60 gi0.
Huyén Vphl‘l.du’qc tao thanh, dugc Jam lanh xubng 0°C, 20 mL n-hexan duoc bd sung vao
va sau do chét két taa duoc loc. Phén con lai duogc ria béng 15 mL DCM/n-hexan lanh
dé tao ra hop chét G dang chét rin mau tring nhat (5,2 g). MS‘ (ESI): m/z =255 [M+H]".
Bugc c¢) (rac)-6-Benzyl-2-metyl-5,6,7,8-tetrahydro-2H-pyrido[4,3 -b][1,4]oxazin-
3(4H)-on

B4 sung NaBH; (763 mg, 20,2 mmol) (tda nhiét, 22°C dén 30°C, huyén phu mau
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vang) theo tung phan vio huyén phu cta 6-benzyl-2-metyl-3-oxo-3,4-dihydro-2H-
pyrido[4,3-b][1,4]oxazin-6-ium bromua (5,2 g, 15,5 mmol) trong EtOH (38 mL). Sau
khi phan tng tda nhiét giam dén, hdn hop duoc khudy & nhiét d trong phong trong 3
gid, sau d6 & nhiét 49 60°C trong 1 gio va & nhiét do 22°C trong 1 giv. Hn h()‘p phan
g duoc 1am bay hoi, dugc phén chia thanh H>O va EtOAc va céc 16p duqc‘ tach riéng.
Lép nuée duoc chiét mot 1in bing EtOAc. Céc 16p hitu co duge rira hai lin bing H>O,
‘la‘lm kho trén MgSOs, dugce loc, xt 1y béng silicagel VE‘lv duoc lam bay hoi. Hop chat duoc
tinh ché bing phuong phéap sic ky silicagel trén cot 120 g st dung h¢ MPLC rta giai
v6i gradien theo ty 1€ n-heptan: EtOAc (tir 50 dén 100 trong 30 phut) & tao ra hop chét
& dang ‘chét rdn mau vang nhat (2,48 g), chét rin nay co thé duoc st dung trong buéde

tiép theo khong can tinh ché thém.
Buéc d) 6-Benzyl-2-metyl-5,6,7,8-tetrahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on

Céc chit ddng phan dbi anh duoc tach bing phuong phap HPLC diéu ché khong
déi xtng (cot Chiralcel OD) st dung hdn hop dang dong ctia EtOH (chua 0,05%
NH4OAc) : n-heptan (10 : 90). Lam bay hoi cac phén dé tao ra hop chit mong mudn &
dang chat rdn mau vang nhat (Ddng phan A 1,17 g, Dong phan B 1,10 g).

BB4
rac-(4aS,8aS)-Hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on

| rac-Benzyl (4aS,8aS)-3-oxohexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6(5H)-
cacboxylat (125 mg,v431 umol) d\ic_yc hoa tan trong MeOH (5 mL). Dung dich phan tng
dugc khir khi trong chén khong va nap day lai bang agon. Pd-C (20 mg, 188 pmol) duoc
bd sung trong mdi truong agon. Lam bay hoi agon khoi hdn hop phan tng va nap day
lai bang hydro. Hon hgp phén tng dugc khudy & nhiét d trong phong trong 15 gid trong
moi trudng hydro. Hon hgp phan tmg duoc loc qua nit loc va dugc ¢ trong chan khong
dé tao ra san phidm mong mudn 13 chét rin khong mau (62 mg, 92,2%). MS (ESI): m /z
= 157,098 [M+H]".

Buéc a) rac-Benzyl (35,4S)-3-(2-cloaxetamido)-4-hydroxypiperidin- 1-cacboxylat

B6 sung vao huyén phu dugc khudy cta rac-benzyl (3S,4S)-3-amino-4-
hydroxypiperidin-1-cacboxylat (317 mg, 1,27 mmol, dugc tong hop theo patent US
2011/59118 A1) va natri axetat (208 mg, 2,53 mmol, CAS RN 127-09-3) trong hdn hop
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ctia axeton (4 mL)/H,0 (0,5 mL) nh¢ giot dung dich cua cloaxetyl clorua (150 mg, 107
ul, 1,33 mmol, CAS RN 79-04-9) trong axcton (3 mL) trong khoang tir 0 dén 5°C. Sau
khi bd sung hdn hop phén Gng duoc khudy & nhiét do trong phong trong 1 gi¢ va sau dé
duoc 1am bay hoi dén trang théi kho tao ra gom mau vang. Tinh ché san pham tho bang
sic ky gel silic oxit dé tao ra san phdm mong mubn & dang chét ran mau vang (385 mg,

93%). MS (ESI): m /z = 325,2 [M-H]-.

Buéc b) Benzyl rac-(4aS,8aS)-3-oxohexahydro-2H-pyrido[4,3-b][l,4]oxazin—6(5H)-

cacboxylat

Dung dich dugc khudy cta rac-benzyl (3 S,4S)-3-(2-cloaxetamido)-4-
hydroxypiperidin-1-cacboxylat (385 mg, 1,18 mmol) trong THF kho (4 mL) dugc b
sung NaH (67,9 mg, 1,7 mmol) ¢ nhiét d6 0°C. Hon hop duoc cho phép dat t6i nhiét do
trong phong va sau d6 dugc khudy trong thoi gian 90 phut trong moi truong argon. H2O
(5 mL) dugc bd sung va tiép tuc khudy trong 10 phit ¢ nhiét do trong. phong. Loai b6
THF trong chan khong khoi hdn hop phan tng. Phén can con lai duge xt ly bing DCM
va pha hitu co dugc rira béng H,O va nudc mudi, duge 1am kho trén NaSOs, duge loc
va sau d6 dugc cd dac trong chan khong. Phan con lai duge tinh ché bang phuong phap
sic ky nhanh (cct)t pha dao 12 g, gradien 0-100% ACN trong H2O (chira 0,1% FA) aé
tao ra san pham mong muén & dang chat rén khong mau (133 mg, 38,9%). MS (ESI): m

/z=291,3 [M+H]".
BB5
6-(2-clo-4-flophenoxy)-2-azaspiro{3.3 ]heptan; muéi trifloaxetat

Dung dich cua tert-butyl 6-(2-clo-4-flophenoxy)-2-azaspiro| 3.3 |heptan-2-
cacboxylat (1,5065 g, 4,41 mmol) trong DCM (22 mL) dugc bd sung TFA (4,02 g, 2,72
mL, 35,3 mmol) va phan tng dugc khudy & nhiét do trong phong trong thoi gian 3,5
gid. Hon hop phan tmg duoc co dé tao ra hop chéit néu & tiéu dé & dang dau mau vang
(2,015 g, 4,42 mmol, 100%), hop chat nay dugc sir dung trong bude tiép theo khong can
tinh ché thém. MS (ESI): m/z = 242,2 [M+H]".

Budc a) tert-Butyl 6-(2-clo-4-ﬂ0phen0xy)-2-azaspiro[3.3]heptan—2-cacboxylat
o Dung diéh ctia 2-clo-4-flophenol (756 mg, 562 pL, 5,16 mmol, CAS RN 1996-

41-4), tert-butyl 6-hydroxy-2-azaspiro[3.3]heptan-2-cacboxylat (1000 mg, 4,69 mmol,
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CAS RN 1147557-97-8) va triphenylphosphin (1,48 g, 5,63 mmol, CAS RN 603-35-0)
trong THF (23,4 mL) duoc bd sung timg giot DIAD (1,14 g, 1,09 mL, 5,63 mmol, CAS
RN 2446-83-5) & nhiét dd 0°C va phan Umg dugc khudy & nhiét d trong phong trong
18 gid. Triphenylphosphin (738 mg, 2,81 mmol), sau do la DIAD (569 mg, 547 pL, 2,81
mmol) duogc Bé sung vao d6 va phan ung dugc khudy & nhiét do trong phong trong 6
gid. Hon hop phén tmg duge rét vao dung dich nudce NaHCO3 bdo hoa (50 mL) va
EtOAc (30 mL) duoc bd sung vao d6. Cac pha dugc tach riéng va pha nude duge chiét
bang FtOAc. Céc 16p hitu co két hop duge rira bang nude mudi, 1am kho trén natri sulfat,
loc va cd dé tao ra dau mau da cam. San phém thoé dugc cb dinh trén Isolute va duge
tinh ché bang phuong phap sdc ky cot (40 gr, 0 dén 30 % EtOAc trong heptan) dé tao ra
hop chit néu & tidu dé & dang cht ran mau vang (1,51 g, 4,19 mmol, 89,3%). MS (ESI):
m/z =286,2 [M-56+H]".

Théo cach tuong tu nhu BB5 va BBS budc a), cac hop chét trung gi’aﬁ BB6 dén

BB13 trong bang sau dugc didu ché tir phenol c6 ban trén thi truong.

S6 thte , \ MS, m/z
wBB | Tén hé thong Nguyén liéu khoi dau
Mubi 6-(4-(triflometyl) | 4-(triflometyl)phenol 402-45-9) | 258,2
BB6 phenoxy)-2-azaspiro[3.3] , : [M+H]*
heptan; trifloaxetat
6-(2-Flo-4-(triflometyl) 2-Flo-4-(triflometyl)phenol 276,2
i phenoxy)-2- B (CAS: 77227-78-2) [M+H]"
azaspiro[3.3Jheptan; muoi
trifloaxetat ‘
6-(2-flo-4- 2-Flo-4-(triflometoxy)phenol 2922
—_— (triflometoxy)phenoxy)-2- , (CAS: 77227-78-2) [M+H]*
azaspiro[3.3heptan; muoi
trifloaxetat
6-(2-clo-4- 2-Clo-4-(triflometoxy)phenol 308,2
BBY | (wiflometoxy)phenoxy)-2- | (CAS: 70783-75-4) | T
azaspiro[3.3]heptan; mubi
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trifloaxetat

6-(2-metoxy-5- 2-Metoxy-5-(triflometyl)phenol | 288,2
BBI0 (triflometyl)phenoxy)-2- , (CAS: 349-67-7) [M+H]*

azaspiro[3.3]heptan; muoi

trifloaxetat

6-(4-Clo-2- 4-Clo-2-(triflometyl)phenol 2922
BRI (triflometyl)phenoxy)-2- (CAS: 53903-51-8) [M%—H]+

azaspiro[3.3]heptan; muoi

trifloaxetat ;

6-(2,4-Diflophenoxy)-2- 2,4-Diflophenol (CAS: 367-27- | 226,2
BB12 | azaspiro[3.3]heptan;  mubi | 1) [M-+H]

trifloaxetat

6-(3-Flo-5- 3-Flo-5-(triflometyl) phenol | 276,2
SB13 (triflometyl)phenoxy)-2- ’ (CAS: 172333-87-8) [M+H]"

azaspiro[3.3Jheptan; muoi

trifloaxetat
BB14

2-(2-Flo-4-(triflometyl)phenoxy)-7-azaspiro[3.5 Jnonan; mudi trifloaxetat

Dung dich cta tert-butyl 2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[3.5 Jnonan-

7-cacboxylat (21,3 mg, 52,8 pmol) trong DCM (520 uL) dugc bd sung axit trifloaxetic

(48,2 mg, 32,5 ul, 422 umol) va phan trng dugc khudy & nhiét d6 trong phong trong 19

gid. Hon hop phan tmg duoc cd dé tao ra hop chat néu ¢ tiu dé ¢ dang chat ran mau

tring nhat (23,2 mg, 52,8 pmol, 100%), hop chét nay duge str dung trong budc tiép theo
khong cdn tinh ché thém. MS (ESI): m/z = 304,2 [M+H]".

Budc a) tert-Butyl 2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[ 3.5 Jnonan-7-cacboxylat

Dung dich cua 2-flo-4-(triflometyl)phenol (41 mg, 28,7 pL, 228 pmol, CAS RN

77227-78-2), tert-butyl 2-hydroxy-7-azaspiro[3.5]nonan-7-cacboxylat (50 mg, 207
pmol, CAS RN 240401-28-9) va triphenylphosphin (59,8 mg, 228 umol, CAS RN 603-
35-0) trong THF (1,04 mL) duoc bd sung timg giot DIAD (46,1 mg, 44,3 pL, 228 umol,
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CAS RN 2446-83-5) va phan tng dugc khudy & nhiét do trong phong trong thoi gian 23
gid. Hon hop phan tng dugc lam ding bing cach b sung dung dich nude NaHCOs bao
hoa. Cac pha dugc tach riéng va pha nudc duge chiét bang EtOAc. Cac 16p hitu co két
hop dugc 1am kho trén natri sulfat, dugc loc va ¢o dé tao ra dau khong mau. San phém
tho duoc cb dinh trén Isolute va dugc tinh ché bang phuong phap sdc ky cot (12 gr, 0
dén 30% EtOAc trong n-heptan) dé tao ra hop chit néu & tidu d& & dang dau khong mau
(21,3 mg, 50,2 pmol, 24,2%). MS (ESI): m/z = 348,2 [M-56+H]".

BB15
2-(2-clo-4-flobenzyl)-2,6-diazaspiro[3.3 Jheptan; mudi trifloaxetat

Dung dich cua tert-butyl 6-(2-clo-4-flobenzyl)-2,6-diazaspiro[3.3]heptan-2-
cacboxylat (65,5 mg, 192 pmol) trong DCM (961 uL) dugc bd sung TFA (175 mg, 118
ul, 1,54 mmol) va phan ing dugc khudy & nhiét do trong phong trong thoi gian 7 gio.
Hon hop phan tng duge ¢d dé tao ra hop chit néu & ticu dé & dang diu mau vang ma né
duoc két tinh khi dé yén (116,8 mg, 191 pmol, 99,4%), hop chét nay dugc st dung trong
buéc tiép theo khong cin tinh ché thém. MS (ESI): m/z = 241,1 [M+H]".

Budc a) tert-Butyl 6-(2-clo-4-flobenzyl)-2,6-diazaspiro[3.3]heptan-2-cacboxylat

Huyén pht ctia tert-butyl 2,6-diazaspifo[3 3]heptan-2-cacboxylat hemioxalat (50
mg, 204 pmol, CAS RN 1041026-71-4) va 2-clo-4-flobenzaldehyt (32,4 mg, 204 pmol,
CAS RN 84194-36-5) trong DCE (1,02 mL) dugc bd sung natri triaxetoxybohydrua
(64,9 mg, 306 umol, CAS RN 56553-60-7), va hén hop duge khudy & nhiét do trong
phong trong 2,5 gio. Dung dich duoc pha loang bang EtOAc. Céc 16p hiru co két hop
duogc rira bang dung dich nuéc NaHCO3 bﬁb hoa. Cac pha dugc tach riéng va 16p nude
duogc chiét béng EtOAc, rira béng nuée mudi, duoc loc qua MgSOs va dugce cho bay hoi
tdi trang théivkhé d8 tao ra hop chét néu & tiéu dé & dang dau mau vang nhat (65,5_ mg,
84,7%), htyp chét nay dugc st dung trong bude tiép theo khong cin tinh éhé thém. MS
(ESD): m/z = 341,1 [M+H]". | o

BB16
2-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[ 3.3 ]heptan; mudi trifloaxetat

Dung dich cua tert-butyl 6-(2-flo-4-(triflometyl)benzyl)-2,6-
diazaspiro[3.3]heptan-2-cacboxylat (71,0 mg, 190 pmol) trong DCM (948 pL) dugc bd
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sung axit trifloaxetic (173 mg, 117 pL, 1,52 mmol) va phén tng dugc khuéy O nhiét do
trong phong trong 17 gid. Hon hop phéan tng duge cd dé tao ra hop chét néu & tiéu dé ¢
dang diu mau vang (119,5 mg, 188 pmol, 99%) hop chit nay duoc st dung khéng can
tinh ché thém trong budc tiép theo. MS (ESI): m/z = 275,2 [M+H]".

Buéc a) tert-Butyl 2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[3.5nonan-7-

cacboxylat

Huyén pht ctia tert-butyl 2,6-diazaspiro[3.3]heptan-2-cacboxylat hemioxalat (50
mg, 204 umol, CAS RN 1041026-71-4) va 2-flo-4-(triflometyl)benzaldehyt (39.2 mg,
27,8 uL, 204 umol, CAS RN 89763-93-9) trong DCE (1,0 mL) dugc bd sung natri
triaxetoxybohydrua (64,9 mg, 306 pmol, CAS RN 56553-60-7), va hdn hop dugc khudy
& nhiét do trong phong trong thoi gian 19 gio. Dung dich dugc pha loang bing FtOAc
va rira bang dung dich nuéc NaHCO; bdo hoa. Cac pha dugc tach riéng va 16p nude
duoc chiét bang EtOAc. Cac 16p hitu co két hop dugc rira bémg nude mudi, duge loc
qua MgSO4 va cho bay hoi t6i trang thai kho. Phan con lai duoc ¢ dinh trén Isolute va
duoc tinh ché bing phuong phép sic ky cot (4 gr, 0 dén 40% theo ty 1¢ 3:1 cia
EtOAc/EtOH trong n-heptan) dé tao ra hop chét néu & tiéu dé ¢ dang dau mau vang nhat
(71,0 mg, 180 pmol, 88,2%). MS (ESI): m/z = 375,3 [M+H]".

BB17
27(2-ﬂ0-4-(triﬂometyl)benzyl)-2,7-diazaspiro[3 .5|nonan

Dung dich cua tert-butyl 2-(2-flo-4-(triflometyl)benzyl)-2,7-
diazaspiro[3.5]nonan-7-cacboxylat (79 mg, 196 pumol) trong DCM (982 ul) duge bd
sung axit trifloaxetic (179 mg, 121 pL, 1,57 mmol) va phan Gng dugc khudy ¢ nhiét do
trong phong trong 7 gio. Hon hop phéan tng dugce ¢o va phan con lai thu duge duge hoa
tan trong EtOAc, rira bang dung dich nudc NaHCO3 bdo hoa va pha nude duge chiét
nguoc bang EtOAc ba l4n. Cac 16p hitu co két hop duoc rira bang nudc mudi, 1lam kho
trén natri sulfat va dugc co dé tao ra hop chét néu & tiéu d& & dang dau mau vang (57,3
mg, 91,7%) hop chit nay duoc st dung trong budc tiép theo khong can tinh ché thém.
MS (ESI): m/z = 303,3 [M+H]".

Budc a) tert-Butyl  2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[3.5]nonan-7-

cacboxylat
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Huyén phi cia tert-butyl 2,7-diazaspiro[3.5]nonan-7-cacboxylat (50 mg, 221
umol, CAS RN 896464-16-7) va 2-flo-4-(triflometyl)benzaldehyt (42,4 mg, 30,1 pL,
221 pmol, CAS RN 89763-93-9) trong DCE (1,1 mL) dugc bd sung natri
triaxetoxybohydrua (70,2 mg, 331 umol, CAS RN 56553-60-7), va hdn hop duoc khudy
& nhiét do trong phong trong 4 gio. Dung dich dugc pha loéng bang EtOAc va rira béng
dung dich nude NaHCOs bao hoa. Céc pha duogc tich riéng va 16p nuée duge chiét bang
EtOAc. Céac 16p hitu co két hop duoc rira bang nudc mudi, duoc loc qua MgSO4 va dugc
cho bay hoi t6i trang thai kho d8 tao ra hop chét néu & tiéu dé & dang dau mau tring nhat
(79,0 mg, 80%), hop chét nay duoc st dung khong cin tinh ché thém trong budc tiép
theo. MS (ESI): m/z = 403,4 [M+H]".

BB18§
2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[4.4|nonan

- Dung dich cua tert-butyl 7-(2-flo-4-(triflometyl)benzyl)-2,7-
diazaspiro[4.4]nonan-2-cacboxylat (123 mg, 275 pmol) trong DCM (1,38 mL) dugc bd
sung axit trifloaxetic (251 mg, 170 pL, 2,2 mmol) va phan tng dugc khuéy & nhiét do
trong phong trong 7 gio. Hon hop phan tng dugc cd va phan con lai thu duge duge hoa
tan trong EtOAc, rira bang dung dich nu¢c NaHCOs bdo hoa va pha nude dugce chiét
nguoc bang EtOAc ba 1an. Céc 16p hitu co két hop duge ria bang nudc mudi, lam khd
trén natri sulfat va dugc ¢b dé tao ra hop chét néu & tiéu dé & dang dau mau vang (107,7
mg, 99,7%) hop chét nay dugc sir dung trong budc tiép theo khong can tinh ché thém.
MS (ESI): m/z = 303,3 [M+H]".

Buéc a) tert-Butyl 7-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[4.4 |nonan-2-

cacboxylat

Huyén phti ctia tert-butyl tert-butyl 2,7-diazaspiro[4.4]nonan-2-cacboxylat (83,1
mg, 367 ufnol,‘ CAS RN 236406-49-8) va 2-flo-4-(triflometyl)benzaldehyt (70,5 mg,
0,05 mL, 367 umol, CAS RN 89763-93-9) trong DCE (1,1 mL) dugc bd sung natri
triaxetoxybohydrua (117 mg, 550 pmol, CAS RN 56553-60-7), va hdn hop duge khudy
& nhiét do trong phong trong thoi gian 1 gio. Dung dich duoc pha loang bang EtOAc va
rira bang dung dich nuge NaHCOs3 bao hoa. Cac pha dugc téch riéng va 16p nudc dugc
chiét bang EtOAc. Céc 16p hitu co két hop duge rira bang nuéc mudi, dugc loc qua
MgSOs va cho bay hoi téi trang thai kho d2 tao ra hop chit néu & tidu dé & dang dau
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mau vang nhat (123,0 mg, 75%), hop chét nay duoc st dung trong budc tiép theo khong
can tinh ché thém. MS (ESI): m/z = 403,4 [M+H]".

BB19
2-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[3.4]octan

Dung dich cua tert-butyl 2-(2-flo-4-(triflometyl)benzyl)-2,6-
diazaspiro[3.4]octan-6-cacboxylat (147,6 mg, 361 umol) trong DCM (1,8 mL) duoc bd
sung axit trifloaxetic (329 mg, 223 pL, 2,89 mmol) va phan tng dugc khudy & nhiét do
trong phong trong 7 gio. Hon hop phan g dugc ¢ va phan con lai thu duge dugce hoa
tan trong EtOAc, rira bang dung dich nuéc NaHCOs bdo hoa va pha nude duge chiét
nguoc bing EWtOAc ba lan. Céc 16p hitu co két hop duoc rira bang nude mudi, lam
khé trén natri sulfat va duge cd dé tao ra hop chét néu & tiéu dé ¢ dang dau mau vang
(84,7 mg, 77,3%), hop chét nay duge st dung khong cin tinh ché thém trong budc tiép
theo. MS (ESI): m/z = 289,2 [M+H]".

Buéc a) tert-Butyl  2-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[3 4]octan-6-

cacboxylat

Huyén phul ctia tert-butyl 2,6-diazaspiro[3. 4]octan-6-cacboxylat (85,6 mg, 403
umol, CAS RN 885270-86-0) va 2-flo-4- (trlﬂometyl)benzaldehyt (77,5 mg, 55 pL, 403
umol, CAS RN 89763-93-9) trong DCE (2,0 mL) dugc bd sung natri
triaxetoxybohydrua (128 mg, 605 umol, CAS RN 565 53-60—7), va hQn hop dugc khudy
& nhiét do trong phong trong thoi gian 1 giér. Dung dich dugc pha loang bang EtOAc Vvé
rira bang dung dich nu¢c NaHCO; bdo hoa. Cac pha duorc tach riéng va 16p nude duoc
chiét bang EtOAc. Cac 16p hitu co két hop dugc rira bang nudce mudi, duoc loc qua
MgSO4 va dugc cho bay hoi to1 trang tha1 kho de tao ra hop chat néu ¢ tiéu dé ¢ dang
dau mau vang nhat (147,6 mg, 361 pmol, h1¢u ouat 89,5%), hQ‘p chat nay dugc st dung
trong budc tiép theo khong can tinh ché thém. MS (ESI): m/z = 389,3 [M+H]".

BB20
2-((2-clo-4-flophenyl)sulfonyl)-2,6-diazaspiro[ 3.3 |heptan; mubi trifloaxetat

Dung dich cla tert-butyl 6-((2-clo-4-flophenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacboxylat (54,7 mg, 140 pmol) trong DCM (700 pL) duge bd
sung axit trifloaxetic (128 mg, 86,3 ulL, 1,12 mmol) va phan tng dugc khudy ¢ nhiét do
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trong phong trong 22 gid. Hon hop phéan ung dugc co d8 tao ra hop chit néu & ticu dé ¢
dang diu mau tring nhat (75,7 mg, 140 pmol, 100%), hop chéit nay duoc st dung khong
cAn tinh ché thém trong bude tiép theo. MS (ESI): m/z = 291,2 [M+H]".

Buéc a) tert-Butyl 6-((2-clo-4-flophenyl)sulfonyl)-2,6-diazaspiro[3.3 Jheptan-2-

cacboxylat

Huyén phu ctia tert-butyl 2,6-diazaspiro[3.3 |heptan-2-cacboxylat hemioxalat (50
mg, 204 pmol, CAS RN 885270-86-0) dugc bd sung TEA (31 mg, 43 pL, 306 pmol),
tiép theo 1a 2-clo-4-flobenzensulfonyl clorua (58,5 mg; 37 uL, 255 pmol, CAS RN
85958-57-2) va dung dich trong mau thu dugc dugc khudy & nhiét do trong phong trong
thoi gian 17,5 gio. Hon hop phan Gng dugc pha lodng bang DCM va dugce lam ding
bang nuée. Céc pha duge tach riéng va pha nude duge chiét bang DCM. Céc 16p hitu
co két hop duge rira bang nudc mudi, 1am khé trén natri sulfat, dugc loc va cd d‘é tao ra
hgp chit néu & tiéu d& & dang chét rén mau tring (54,7 mg, 65,1%), hop chét nay dugc
st dung trong bude tiép theo khong can tinh ché thém. MS (ESI): m/z = 335,1 [M+H]".

BB21
2-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3heptan; mudi trifloaxetat

Dung dich cua tert-butyl 6-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacboxylat (67,6 mg, 159 pmol) trong DCM (796 pL) dugc bd
sung TFA (145 mg, 98,2 puL, 1,27 mmol) va phan tng duoc khudy & nhiét do trong
phong trong thoi gian 20 gio. Hon hop phan Gng duoc co dé tao ra hop chét néu o tidu
dé & dang dau mau vang (90 mg, 99,3%), hop chit dugc st dung trong bude tiép theo
khong can tinh ché thém. MS (ESI): m/z = 325,2 [M+H]".

Budc a) tert-Butyl 6-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3]heptan-
2-cacboxylat

Huyén phu clia teft—butyl 2,6-diazaspiro[3.3]heptan-2-cacboxylat hemioxalat (50
mg, 204 pmol, CAS RN 885270-86-0) trong DCM duoc bd sung TEA (31 mg, 42,7 L,
306 pumol), tiép theo 1a 2-flo-4-(triflometyl)benzensulfonyl clorua (59 mg, 225 umol,
CAS 1177009-38-9) va dung dich trong mau thu dugc duoc khudy & nhiét do trong
phong trong thoi gian 18 gio. Hon hop phan tng dugc pha lodng bang DCM va dugc

lam dimg bang nuée. Cc pha dugc tach riéng va pha nuéce dugc chiét bang DCM. Céc
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16p hitu co két hop dugc rira béng nude mudi, [am kho trén natri sulfat, duge loc va cd
dé tao ra hop chit néu & tiéu dé & dang chét rin mau trang (67,6 mg, 74,1%), hop chét
nay dugc su dung trong budc tiép theo khong cAn tinh ché thém. MS (ESI): m/z = 369,2
[M+H]".

BB22
6-[[4,5-bis(triflometyl)-2-pyridyl]oxy]-2-azaspiro[ 3.3 |heptan; mudi trifloaxetat

Dung dich cia tert-butyl  6-((4,5-bis(triflometyl)pyridin-2-yl)oxy)-2-
azaspiro[3.3]heptan-2-cacboxylat (0,334 g, 783 pmol) trong CHxCl> (5 mL) duge bd
sung TFA (893 mg, 604 ul, 7,83 mmol). Hon hop phan tmg thu dugc duge khudy &
nhiét do trong phong trong 1 gid. Hon hop phan tng duoc cb trong moi trudng chén
khong cao dé tao ra 366 mg san pham mong mudn & dang diu mau vang nhat. MS (ESI):

m/z = 327,2 [M+H]".

Budc a) tert-Butyl 6-((4,5-bis(triﬂometyl)pyridin-2-yl)oxy)—Z—aZaspiro[3.3]heptan-2-

cacboxylat

Dung dich ctia tert-butyl 6-hydroxy-2-azaspiro[3.3]heptan-2-cacboxylat (0,2 g,
938 umol) trong THF kho (3 mLmL) dugc bd sung dung dich kali tert-butoxit 1M trong
THF (985 pl, 985 pumol) va hdn hgp phéan tng mau duc duge khudy & nhiét do trong
phong trong thoi gian 15 pht, tiép theo bang céach b sung 2-clo-4,5-
bis(triﬂometyl)pyridin (234 mg, 938 pmol). Sau do, hdn hop phan tmg dugc khudy &
nhiét dé trong phong trong thoi gian 19 gid. Phan tng tho duoc pha lodng bang EtOAc
va chiét bing nudc, pha hitu co dugc thu gom va pha nuée dugc chiét nguoc bang
EtOAc. Céc pha hitu co két hop duoc 1am kho trén natri sulfat \}é dugc 1am bay hoi dén
trang thai kho. Nguyén liéu tho dugc tinh ché bang phuwong phap sdc ky nhanh (silica
gel, 20 g, 0% dén 100% EtOAc trong heptan). San pham mong muén thu duoc & dang
chét rén mau trdng, 334 mg. MS (ESI): m/z=371.2 [M - 56 + H]" |

BB23
6-[[5,6-bis(triflometyl)-2-pyridyl]oxy]-2-azaspiro[ 3.3 Jheptan; mudi trifloaxetat

Dung dich cua tert-butyl  6-((5,6-bis(triflometyl)pyridin-2-yl)oxy)-2-
azaspiro[3.3]heptan-2-cacboxylat (0,376 g, 882 pmol) trong CH2Clz (5 mL) duogc b
sung TFA (1,01 g, 679 pl, 8,82 mmol) . Hon hop phan tng thu dugc duge khudy & nhiét
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do trong phong trong thoi gian 1 gio. Hon hop phan tng dugc ¢d trong mdi trudong chan
khong cao dé tao ra 398 mg san phdm mong mudn & dang didu mau vang nhat. MS (ESI):

m/z =327,2 [M+H]".

Bugc a) tert-Butyl 6-((5,6-bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3.3]heptan-2-

cacboxylat

Dung dich cta tert-butyl 6-hydroxy-2-azaspiro[3.3Jheptan-2-cacboxylat (0,2 g,
938 umol) trong THF khé (3 mL) dugc bd sung dung dich kali tert-butoxit 1M trong
THF (985 ul, 985 pmol) va hdn hop phan tmg mau duc dwoc khudy & nhiét do trong
phong trong thoi gian 15 phut, tiép theo biang cach bd surig 6-clo-2,3-
bis(triflometyl)pyridin (234 mg, 938 umol). Sau do, hdn hop phéan tmg duge khudy &
nhiét do trong phong trong thoi gian 19 gid. Phan tng thd duoc pha loang bing EtOAc
va chiét bing nudc, pha hitu co duge thu gom va pha nuée duge chiét ngugc béng
EtOAc. Chc pha hitu co két hop dugc lam kho trér‘lv natri sulfat va dugc lam bay hoi dén
trang thai kho. Nguyén li¢u thd dugc tinh ché bang phuong phap sdc ky nhanh (silica
gel, 20 g, 0% dén 100% EtOAc trong heptan). San phim mong mudn thu duoc & dang
chét rén mau tring, 376 mg. MS (ESI): m/z =371,2 [M-56+H]".

BB24

Mudi 2-clo-4-flo-N-metyl-N-[(3R)-1-oxa-8-azaspiro[4.5]decan-3-yl]benzensulfonamit

hydroclorua

Trong mot 6ng thé  tich 10mL, tert-butyl (R)-3-((2-clo-4-flo-N-
metylphenyl)sulfonamido)-1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (87 mg, = 188
umol) dugc hoa tan trong DCM (3,61 mL) va HCI trong dietylete 2M (752 pL, 1,5
mmol) dugc bd sung. Phan Gng duoc khudy & nhiét d6 trong phong trong thoi gian 6
gid. Dung méi dugc loai bo trong chan khong, san pham duoc st dung trong bude tiép

theo khong can tinh ché. MS (ESI): m/z = 363,1 [M+H]".

Budce a) tert-Butyl (R)-3-((2-clo-4-flophenyl)sulfonamido)-1-oxa-8-

azaspiro[4.5]decan-8-cacboxylat

Trong mot dng thé tich 20mL dugc lam sach bang argon, tert-butyl (R)-3-amino-
1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (80 mg, 312 pmol) dugc hoa tan trong DCM
(2,67 mL). TEA (69,5 mg, 687 pumol) va 2-clo-4-flobenzensulfonyl clorua (75,1 mg,
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328 pmol) duogc bd sung, va hon hop phan ang dugc khudy trong 2 gid & nhiét do trong
phong. Hdn hgp phéan ung dugc chiét bang DCM / nuéc, lam khod bang Na;SOq, dung
moi dugc loai bo trong chan khong, va phan con lai duge tinh ché bang phuong phap
HPLC didu ché (cot Gemini NX, ACN / nu6c +0,1% TEA gradien). San pham thu dugc
& dang chat rén mau tréng (83 mg). MS (ESI): m/z = 448,9 [M-H].

Budc b) tert-Butyl (R)-3-((2-clo-4-flo-N-metylphenyl)sulfonamido)-1-oxa-8-

azaspiro[4.5]decan-8-cacboxylat

Dung dich cua tert-butyl (R)-3-((2-clo-4-flophenyl)sulfonamido)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat (110 mg, 245 pmol) trong DMF (2 mL) ¢ nhiét do 0°C
duge bd sung NaH trong dau khoang 60% (14,7 mg, 368 pumol.). Hon hop phan tng
dugc khudy o nhiét do trong phong trong thoi gian 30 phut, iodometan (104 mg, 46 uL,

735 pmol) dugce bd sung vao do, va tiép tuc khudy trong 1 gio.

Dung dich nu6c amoni clorua bao hoa dugc bd sung, va 16p nude duge chiét ba
14n bing EtOAc. C4c 16p hiru co két hop dugc 1am kho trén magie sulfat, loc va c6 trong
chan khong dé tao ra san pham thd, san pham nay dugc tinh ché bang phuong phap
HPLC diéu ché (cot Gemini NX, ACN / nuéc + 0,1% HCOOH gradien). 87 mg san
pham thu dugc & dang chit rin mau trdng. MS (ESI): m/z = 407,2 [M-56+H]".

BB25
6-[[5-(triflometyl)-2-pyridyl]oxy]-2-azaspiro[3.3 heptan; mudi trifloaxetat

tert-butyl 6-((5-(triﬂometyl)pyridin-2-y1)oxy)—2-azaspiro [3.3]heptan-2-
cacboxylat (0,314 g, 876 umol) duoc hoa tan trong CHaCl (3mL) va TFA (799 mg, 540
ul, 7,01 mmol) dugc bd sung. Hon hop phan tmg dugc khudy & nhiét do trong phong
trong 2 gid. Dung mdi dugc loai bo trong chan khong, san pham dugc st dung trong
budc tiép theo khong can tinh ché. MS (ESI): m/z = 259,2 [M+H]".
Buéc a) tert-Butyl 6-((5-(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[3.3]heptan-2-
cacboxylat |

Dung dich cua tert-butyl 6-hydroxy-2-azaspiro[3.3]heptan-2-cacboxylat (0,200
g, 938 umol) trong THF kho (3 mL) duoc bd sung dung dich kali tert-butoxit 1M trong
THF (985 ul, 985 pmol) va hdn hop phéan tng mau duc dugc khudy & nhiét d6 trong
phong trong thoi gian 15 phat, tiép theo bang cach bd sung 2-bromo-5-
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(triflometyl)pyridin (212 mg, 938 pmol). Sau do, hdn hop phan tng duge khudy & nhiét
d6 trong phong trong thoi gian 19 gid. Phan ung thd dugc pha loang bang EtOAc va
chiét bang nudc, pha hitu co duge thu gom va pha nuée duge chiét nguoc bing EtOAc.
Céc pha hitu co két hop dugc lam kho trén natri sulfat va dugc lam bay hot dén trang
thai kho. Tinh ché: Nguyén lidu thd dugc tinh ché bing phuong phép séc ky nhanh (silica
gel, 20 g, 0% dén 100% EtOAc trong heptan). San phém thu duoc & dang chit rin mau
vang nhat (314 mg). MS (ESI): m/z = 303,2 [M-56+H]".

BB26
6-[[4-metyl-3-(triflometyl)phenyl]metoxy]-2-azaspiro[3.3]heptan

tert-Butyl 6-((4-metyl-3-(triflometyl)benzyl)oxy)-2-azaspiro[3.3 |heptan-2-
cacboxylat (170mg, 441 pmol) dugc hoa tan trong DCM (2 mL) va TFA (302 mg, 204
ul, 2,65 mmol) duoc bd sung. Hon hop phan tng duge khudy & nhiét do trong phong
trong & gio. Dung moi dugc loai bo trong chan khong, san phdm dugc st dung trong

bude tiép theo khong can tinh ché. MS (ESI): m/z = 286,3 [M+H]".

Budc a) tert-Butyl 6-((4-metyl-3-(triflometyl)benzyl)oxy)-2-azaspiro[ 3.3 |heptan-2-

cacboxylat

Trong mot éng thé tich 20 ml trong mdi trudng argon, tert-butyl 6-hydroxy-2-
azaspiro[3.3]heptan-2-cacboxylat (142 mg, 664 pmol) duoc hoa tan trong DMF (2,5
mL) va dugc lam lanh xubng 2-4°C. NaH (31,9 mg, 797 umol) dugc bd sung vao d6 va
h(x)nr hop dugc khudy trong 20 phuat. Chau lam lanh dugc loai bo va 4-(bromometyl)-1-
metyl-Z—(triﬂometyl)benzen (168mg, 664 pmol) dugc b sung vao do, sau do6 dugc
khudy & nhiét do 22°C tfong 3 gi0. 3 mL dung dioh NH4Cl .b?lo.h(")a du’cyc bb sung, chiét
bing nudc/EtOAc/NaCl bao h(‘)a, lam kho trén MgSOas. Dung mdi dugc loai bo va san
phim tho dugc tinh ché bing phuong phap sie ky nhanh (20g silic oxit véi
heptan/EtOAc 0 dén 40% tfong 30 Vphﬁt tai budce song UV 265 nm). MS (ESI): m/z -
330,2 [M-56+H]".

BB27
2-((2-clo-4-flophenyl)sulfonyl)-2,7-diazaspiro[3.5|nonan hydroclorua

~ Trong mot dng thé tich 10 mL, tert-butyl 2-((2-clo-4-flophenyl)sulfonyl)-2,7-
diazaspiro[3.5]nonan-7-cacboxylat (140 mg, 334 pmol) dugc hoa tan trong DCM (4
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mL) va HCI trong dietylete 2M (1 mL, 2 mmol) dugc bd sung. Phan {mg dugc khudy &
nhiét do trong phong trong thoi gian 6 gid. Dung moi dugc loai bd trong chan khong,
san phdm duoc st dung trong budc tiép theo khong can tinh ché. MS (ESI): m/z=319,1
[M+H]". |

Buéc a) tert-Butyl 2-((2-clo-4-flophenyl)sulfonyl)-2,7-diazaspiro[3.5]nonan-7-

cacboxylat

Trong mot éng 20 mL dugc lam sach bang argon, tert-butyl 2.7-
diazaspiro[3.5]nonan-7-cacboxylat (80 mg, 353 pmol) dugc hoa tan trong DCM (3,3
mL). TEA (78,7 mg, 108 pL, 778 umol) va 2-clo-4-flobenzensulfonyl clorua (89,1 mg,
389 umol) duoc bd sung, hdn hop dugc khudy trong 2 gid & nhiét do trong phong. Phan
ung duoc chiét b.%mg DCM / nuéce, phan doan hitu co duge két hop va lam khd trén
NaS04, dung mdi duge loai bo trong chdn khong, phan con lai duge tinh ché _béng
phuong phép HPLC diéu ché (YMC-Triart C18, 12 nm, 5 pm, 100 x 30 mm, 9 phut,
gradien ACN / nu6ct0,1% TEA). San phim thu‘ dudc 1a Bot mau tréng. MS (ESI): m/z
—~363,1 [M-56+H]".

BB28
6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[ 3.3 Jheptan 2,2,2-trifloaxetat

tert-Butyl 6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[ 3.3 |heptan-2-
cacboxylat (235mg, 604 pmol) duge hoa tan trong DCM (3 mL) va TFA (344 mg, 232
ul, 3,02 mmol) dugc bd sung. Hon hgp phéan tmg duoc khudy & nhiét do trong phong
trong thoi gian 8 gio va duge cd trong chan khong (dugce tao hdn hop ddng s6i véi toluol,

EE+Hep). St dung truc tiép trong budc tiép theo. MS (ESI): m/z =290,2 [M+H]".

Buéc a)  tert-Butyl 6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[3.3 Jheptan-2-

cacboxylat

Dung dich lam lanh bing nuéc d4 chtra tert-butyl 6-hydroxy-2-
azaspiro[3.3]heptan-2-cacboxylat (250mg, 1,17 mmol) trong DMF (3 mL) dugc b sung
NaH 60% trong ddu khoang (51,6 mg, 1,29 mmol) theo cac phén va hon hop duge khudy
& nhiét do trong chiu da trong thoi gian 5 phut, tiép theo bang céch khudy & nhiét do
trong phong trong thoi gian 40 phut. Dung dich ctia 2-flo-4-(triflometyl)benzyl
metansulfonat (383 mg, 1,41 mmol) dugc hoa tan trong DMF (1 mL) va dugc bd sung
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tirng giot vao hdn hop & nhiét do trong phc‘)n.g. Viéc khuéy huyén phu dic dugc tiép tuc
& nhiét do trong phong trong thoi gian 16 gio. Hon hop phan tng dugc rét vao dung
dich nudc NH4Cl bio hoa (10 mL) va EtOAc (20 mL) va céc 16p dugce tach riéng. Chiét
16p chtra nude mot 1an véi EtOAc (50 mL). Céc 16p hitu co dugc rira hai lan bang nudc,
1am kho trén MgSO4, loc, xir Iy bang silicagel va cho bay hoi. Tinh ché hop chét bing
sic ky gel silic oxit trén cdt 20 g st dung hé MPLC rtra gidi voi gradien cta n-heptan:
EtOAc (100: 0 dén 50: 40) dé tao ra hop chit mong mubn & dang chét rin mau vang
nhat (235 mg). MS (ESI): m/z =334,2 [M-56+H]".
BB29
(R)-N-(1-oxa-8-azaspiro[4.5]decan-3 -yl)-4-(triflometyl)benzensulfonamit hydroclorua

Trong  mot bng thé tich 10 mL, tert-butyl  (R)-3-((4-
(triflometyl)phenyl)sulfonamido)- 1-oxa-8-azaspiro[4.5]decan- 8-cacboxylat (63mg,
136 pmol) dugc hoa tan trong DCM (1 mL) va HCl trong dietylete 2M (678 uL, 1,36
mmol) duoc bd sung. Phan ung dugc khudy & nhiét do trong phong trong thoi gian 4
gio. Dung mdi dugc loai bo trong chan khong, san pham dugc st dung trong budc tjép_
theo khong can tinh ché. MS (ESI): m/z = 365,1 [M+H]".
Budc a) tert-Butyl (R)-3-((4-(triflometyl)phenyl)sulfonamido)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat

Trong mét bng thé tich 20 mL duoc 1am sach bang argon, tert-butyl (R)-3-amino-
1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (60 mg, 234 pmol) dugc hoa tan trong DCM
(2 mL). TEA (52,1 mg, 515 pmol) va 4-(triflometyl)benzensulfonyl clorua (68,7 mg,
281 pmol) duoc bd sung, hdn hop dugce khuéy trong 2 gid ¢ nhiét do trong phong. Phan
ung dugce chiét béng DCM / nuéGe, phan doan hitu co duoc két hop va lam khé trén
NaxSO4, dung mdi duge loai bo trong chan khong, phan con lai duge tinh ché bang
phuong phap HPLC didu ché (Gemini NX, 12 nm, 5 pm, 100 x 30 mm, gradien ACN/
nuéet0,1% TEA). San pham thu dugc ¢ dang chit rén mau tring (63 mg). MS (ESI):
m/z = 463,3 [M-H]-. |
BB30
(R)-N-metyl-N-(1-oxa-8-azaspiro[4.5]decan-3 -yl)benzensulfonamit hydroclorua

Trong mdt dng thé tich 10 mL, tert-butyl (R)-3-(N-metylphenylsulfonamido)-1-
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oxa-8-azaspiro[4.5]decan-8-cacboxylat (96mg, 234 pmol) dugc hoa tan trong DCM (1
mL) va HCI trong dietylete 2M (1,75 mL, 3,51 mmol) dugc bd sung. Phan g dugc
khudy & nhiét do trong phong trong thoi gian 4 gid. Dung mdi dugc loai bd trong chan
khong, san pham dugc st dung trong bude tiép theo khong cAn tinh ché. MS (ESI): m/z
=311,2 [M+H]".

Budéc a) tert-Butyl (R)-3-(phenylsulfonamido)-1-oxa-8-azaspiro[4.5]decane-8-

cacboxylat

Trong mdt 6ng thé tich 20 mL duoc lam sach bang argon, tert-butyl (R)-3-amino-
1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (60 mg, 234 umol) dugc hoa tan trong DCM
(2 mL). TEA (52,1 mg, 515 pmol) va benzensulfonyl clorua (49,6 mg, 281 pmol) dugc
bd sung, hon hop duge khudy trong 2 gid' & nhiét do trong phong. Phan ing dugc chiét
bang DCM / nuéc, phan doan hitu co dugce két hop va lam kho trén NazSOs, dung mdi
duogc loai bo trong chén khong, phan con lai‘dlroc tinh ché bang phuong phap HPLC
diéu ché (Gemlm NX 12 nm, 5 pm, 100 x 30 mm, gradien ACN / nu6ct+0,1% TEA).
San pham thu duge & dang chét rdn mau tring (63 mg). MS (ESI) m/z=395,3 [M-HJ".

Budc b) tert-Butyl (R)-3-(N—metylphenylsulfonamldo)-1-oxa-8-azasp1ro[4.5]decan 8-

cacboxylat

Dung dich cua tert-butyl (R)-3-(phenylsulfonamido)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat (110 mg, 277 pmol) trong DMF (1,2 mL) & nhiét do
0°C duoc bd sung NaH trong dau khoang 60% (16,6 mg, 416 umol), hdn hop phan ing
duoc khudy & nhiét d trong phong trong 30 phut, iodometan (118 mg, 52 uL, 832 pmol)
dugc bd sung vao do, va tiép tué khudy trong 1 gio. Dung dich nuéc NH4Cl béo hoa
dugc bd sung, va 16p nude duge chiét ba 1an bang EtOAc. Céc 16p hitu co két hop duoc
lam kho trén magie sulfat, loc va cd trong chan khong dé tao ra san pham tho, san pham
ndy dugc tinh ché bang phuong phap HPLC didu ché. (Gemini NX, 12 nm, 5 pm, 100
x 30 mm, gradien ACN / nu6c+0,1% TEA). San pham thu dugc & dang dau khéng mau
(96 mg). MS (ESI): m/z = 355,1 [M-56+H]".

BB31
(R)-2-clo-4-flo-N-(1-oxa-8-azaspiro[4.5 ]decan-3-yl)benzensulfonamit hydroclorua

Trong mot éng thé tich 10 mL, tert-butyl (R)-3-((2-clo-4-
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ﬂophenyl)sulfonamido)-1—oxa-8-azaspiro[4.5]decan-8-cacboxylat (64mg, 143 upmol)
duoc hoa tan trong DCM (2 mL) va HCl trong dietyl ete 2M (1070 pL, 2, 14 mmol) dugc
bd sung. Phan tmg dugc khudy & nhiét d6 trong phong trong 6 gid. Dung méi dugc loai
bo trong chan khong, san phim dugc st dung trong bude tiép theo khong can tinh ché.

MS (ESI): m/z = 349,1 [M+H]".

Budc a) tert-butyl (R)-3-((2-010-4-ﬂophenyl)sulfonamido)-1-oxa-S-azaspiro[4.S]decan—
8-cacboxylat
Qua trinh tong hgp duge md ta trong BB24.
BB32
(R)-N-(1-oxa-8-azaspiro[4.5]decan-3-yl)-3 ~(triflometyl)benzensulfonamit hydroclorua

Puoc téng hop nhu duge mo ta trong BB29, khai dau tur tert-butyl (R)-3-amino-
1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (60  mg, 234 umol), va  3-
(triflometyl)benzensulfonyl clorua (68,7 mg, 281 pmol). 53 mg san pham thu duoc &
dang dau mau vang nhat. MS (ESI): m/z = 365,1 [M+H]".
BB33
N-(2-clo-4-flobenzyl)-N-metyl-1-oxa-8-azaspiro[4.5]decan-3-amine trifloaxetat

Dung dich cla tert-butyl 3-((2-clo-4-flobenzyl)(metyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat (0,107 g, 259 pmol) trong DCM (2 mL) dugc bd sung
axit trifloaxetic (236 mg, 160 pL, 2,07 mmol) va phan Gmg duoc khudy & nhiét do trong
phong trong thoi gian 19 gio. Hon hop phan ng dugc co dé tao ra hop chit néu & ticu
dé & dang ddu mau vang nhat (111 mg), hop chit nay duoc st dung trong budc tiép theo
khong can tinh ché thém. MS (ESI): m/z =313,2 [M+H]".
Buéc a) tert-Butyl 3-((2-clo-4-flobenzyl)amino)-1-oxa-8-azaspiro[4.5]decan-8-
cacboxylat ' '

Dung dich cua tert-butyl 3-amino-1-oxa-8-azaspiro[4.5]decan-8-cacboxylat (0,5
g, 1,95 mmol) va 2-clo-4-flobenzaldehyt (309 mg, 1,95 mmol) trong MeOH (12 mL)
dugc bd sung natri xyanobohydrua (613 mg, 9,75 mmol). Hon hop phéan tmg dugc khuéy
& nhiét d6 trong phong trong thoi gian 2 gid dé xr 1y, hdn hop phan Gmg duoc rét vao
NaHCOs bio hoa va chiét bing EtOAc. Céc 16p hitu co duge két hop, duge ria bang
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nude mudi, duge lam khd trén NaySO4 va duge cd dac trong chan khong. Nguyén liéu
thé duoc tinh ché bing phuong phap séc ky nhanh (silicagel, 20 g, 0% dén 100% EtOAc
trong heptan) dé thu dugc 231 mg san phdm & dang dau khong mau. MS (ESI): m/z =
399,2 [M+H]". '

Budce b) tert-Butyl 3-((2-clo-4-flobenzyl)(metyl)amino)-1-oxa-8-azaspiro[4.5]decan-8-

cacboxylat

Dung dich cla tert-butyl 3-((2-clo-4-flobenzyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat (0,100 g, 251 pmol) trong DMF (1,5 mL) & nhiét do
0°C dugc bd sung NaH 60% trong dau khoang (15 mg, 376 pmol). Hon hop phan tng
duoc khudy & nhiét do trong phong trong thoi gian 30 phut, va sau do iodometan (107
mg, 47 pl, 752 pmol) dugc bd sung, va tiép tuc khudy trong 1 gio. Dung dich nudc
amoni clorua bdo hoa duge bd sung, va 16p nude duoce chiét ba lan bing EtOAc. Céc
lc’yp. hitu co két hop duge lam kho trén magie sulfat, loc va cd trong chan khong dé tao
ra san phdm mong mudn o dang dau mau vang (104 mg), san pham nay dugc st dung

truc tiép trong bude tiép theo. MS (ESI): m/z = 413,4 [M+H]".
BB34
N-(2-clo-4-flobenzyl)-1-oxa-8-azaspiro[4.5]decan-3-amin trifloaxetat

Dung dich cla tert-butyl 3-((2-clo-4-flobenzyl)amino)-1-oxa-8-
azaspiro[4.5]decan-8-cacboxylat (0,088 g, 221 umol) trong DCM (1 mL) dugce bd sung
axit trifloaxetic (201 mg, 136 pL, 1,76 mmol) va phan tng dugc khudy & nhiét do trong
phong trong thoi gian 2 gio. Hdn hop phan ting dugc co dé tao ra hop chat néu & tiéu e
& dang dau khong mau (91 mg), dau nay duoc st dung trong budc tiép theo khong can
tinh ché thém.

Buéc a) tert-Butyl 3-((2-clo-4-flobenzyl)amino)-1-oxa-8-azaspiro[4.5]decan-8-
cacboxylat

tert-Butyl 3-((2-clo-4-flobenzyl)amino)-1-oxa-8-azaspiro[4.5]decan-8-
cacboxylat dugce tdng hop nhu duge md ta trong BB33.

BB35

2-((4-(Triflometyl)phenyl)sulfonyl)-2,7-diazaspiro[ 3.5 Jnonan hydroclorua
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Trong mot dng thé tich 10mL, tert-butyl 2-((4-(triflometyl)phenyl)sulfonyl)-2,7-
diazaspiro[3.5]nonan-7-cacboxylat (124mg, 285 pmol) dugc hoa tan trong DCM (4 mL)
va HCI trong dietylete 2M (856 ul, 1,71 mmol) duoc bd sung. Phan tmg dugc khudy &
nhiét do trong phong trong thoi gian 3 gid. Dung mdi dugc loai bo trong chan khong,
san pham thu dugc & dang chét rdn mau tring (105 mg) va dugc st dung trong budc tiép

theo khong cin tinh ché. MS (ESI): m/z = 335 1 [M+H]+

Budc a) tert- Butyl 2-((4- (tr1ﬂometyl)pheny1)sulfonyl) -2,7- d1azasp1ro[3 S]nonan -7-

cacboxylat

Trong mdt dng thé tich 20 mL dugc lam sach bang argon, tert-butyl 2,7-
diazaspiro[3.5]nonan-7-cacboxylat (80 mg, 353 pmol, duong lugng: 1) dugc hoa tan
trong DCM (3,3 mL). TEA (78,7 mg, 108 puL, 778 pmol) va 4-
(triflometyl)benzensulfonyl clorua (95,1 mg, 389 pmol) dugc bd sung, hdn hop dugc
khudy troné 2 gidr & nhiét d6 trong phong. Phan img duoc chiét bang DCM / nuéc, phan
doan hitu co dugc két hop va lam kho trén Na,SO4, dung moi dugc loai bo trong chan
khong, phan con lai duoc tinh ché bang phuong phap HPLC diéu ché (YMC-Triart C18,
12 nm, 5 um, 100 x 30 mm, 9 phut, gradien ACN / nu6c+0,1% TEA). San phém thu
duoc 1a bot mau trang. MS (ESI): m/z=379,1 [M-56+H]".

BB36
2-(phenylsulfonyl)-2,7-diazaspiro[3.5]nonan hydroclorua

BB36 thu dugc tir tert-butyl 2,7-diazaspiro[3.5]nonan-7-cacboxylat (80 mg, 353
umol) va benzensulfonyl clorua (74,9 mg, 424 pmol), nhu dugc md ta d6i v6i BB35.
MS (ESI): m/z =267,2 [M+H]".

BB37
2-(2,4-Diflophenoxy)-7-azaspiro[3.5]nonan trifloaxetat

Dung dich cua tert-butyl 2-(2,4-diflophenoxy)-7-azaspiro[3.5]nonan-7-
cacboxylat (510 mg, 1,44 mmol) trong DCM (3 mL) dugc bd sung axit trifloaxetic (823
mg, 556 ‘pL, 7,22 mmol) va phan g duoc khudy & nhiét do trong phong trong thoi giah
3 gi. Hon hop phan tng dugc cd dé tao ra hop chit néu & tidu d& & dang chét ran mau
tring (510 mg), hop chit nay duoc st dung trong bude tiép theo khong can tinh ché
thém. MS (ESI): m/z = 254,2 [M+H]"
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Budc a) tert-Butyl 2-(2,4-diflophenoxy)-7-azaspiro[ 3.5 |nonan-7-cacboxylat

Trong mdt binh sulphonat hoa bbn cb thé tich 25 mL trong mdi trudng argon,
tert-butyl 2-hydroxy-7-azaspiro[3.5]nonan-7-cacboxylat (401 mg, 1,66 mmol, CAS RN
240401-28-9) duoc hoa tan trong THF (6 mL), 2,4-diflophenol (216 mg, 159 uL, 1,66
mmol) va triphenylphosphin (479 mg, 1,83 mmol) dugc bd sung. Dung dich trong mau
dugc khudy & nhiét do trong phong trong thoi gian 5, sau d6 duge lam lanh xubng 0-
2°C va DEAD (318 mg, 289 pL, 1,83 mmol) dugc bd sung tir tir trong 10 phut vao do,
tiép tuc khuéy trohg 1 gid & nhiét do 2-4°C, sau d6 chau lam lanh dugc loai b6 va hén
hop duoc khudy qua dém & nhiét do trong ph(‘)ng. 20 mL dietylete duoc bd sung, hdn
hop dugc rira béng nuée, IM NaOH va nudce mudi. Lép hitu co duge lam kho trén
Na;SO;4 va duge ¢o trong chan khong. Nguyén lig¢u thd duge tinh ché bang phuwong phép
sic ky nhanh (silicagel, 50 g, 0% dén 40% EtOAc trong heptan) dé thu duge 511 mg
san phdm & dang diu khong mau. MS (ESI): m/z =298,3 [M-56+H]".

BB38
2-(2-clo-4-flophenoxy)-7-azaspiro[3.5|nonan trifloaxetat

BB38 thu dugc tir tert-butyl 2-hydroxy-7-azaspiro[3.5]nonan-7-cacboxylat (412
mg, 1,71 mmol) va 2-clo-4-flophenol (250 mg, 1,71 mmol), nhu dugc mo ta doi véi
BB37. MS (ESI): m/z = 270,2 [M+H]".

BB39
6-[[2-flo-4-(triflometyl)phenoxy]metyl]-2-azaspiro[ 3.3 Jheptan triflo axetat

BB39 thu dugc theo cach twong tw nhu BB37 tir tert-butyl 6-[[2-ﬂo-4-
(trlﬂometyl)phenoxy]metyl] -2-azaspiro[3.3]heptan-2-cacboxylat va dugc su dung trong
bude tiép theo khong can tinh ché thém. MS (ESI): m/z = 290,2 [M-FH]+
Buéc a) tert-Butyl 6-[[2-flo-4-(triflometyl)phenoxy|metyl]-2-azaspiro[ 3.3 |heptan-2-
cacboxylat Hop chét thu duoc theo cach twong tw nhu vi du 37, budc a, tir tert-butyl 6-
(hydroxymetyl)-2-azaspiro[3.3]heptan-2-cacboxylat (CAS RN 1363381-93-4) va 2-flo-
4-(triflometyl)phenol (CAS RN 77227-78-2). Sau khi chiét, nguyén liéu dugc st dung
trong budc tiép theo khong can tinh ché thém. MS (ESI): m/z = 334,1 [M-56-H]".

BB40
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6-((2-flo-4-(triflometyl)benzyl)oxy)-6-(triflometyl)-2-azaspiro[3.3 Jheptan trifloaxetat

BB40 thu dugc theo cach tuwong tu nhu BB25 tr tert-butyl 6-hydroxy-6-
(triflometyl)-2-azaspiro[3.3]heptan-2-cacboxylat  (CAS 1251923-04-2) va 1-
(bromometyl)-2-flo-4-(triflometyl)benzen. MS (ESI): m/z = 358,1 [M-56-H]".

BB41
6-(2-flo-4-(triflometyl)phenyl)-2-azaspiro[3.3 heptan trifloaxetat

Dung dich cua tert-butyl 6-(2-ﬂo-4-(triﬂomety1)phenyl)—2-azaspiro[3.3]hept'an-
2-cacboxylat (0,151 g, 420 pmol) trong DCM (4 ml) duoc bd sung TFA (240 mg, 162
ul, 2,1 mmol). Hon hop phén tmg thu duoc dugce khudy & nhiét do trong phong trong
thoi gian 1 gid va sau d6 dugc co trong chan khong (duoc tao hdn hop ddng sbi véi
toluen) tao ra 143 mg dau khong mau, duge st dung trong budc tiép theo khong can tinh

ché thém. MS (ESI): m/z = 260,2 [M+H]".
Budc a) tert-butyl 6-(2-flo-4-(triflometyl)phenyl)-2-azaspiro[ 3.3 |heptan-2-cacboxylat

Lo thd tich 20 mL c6 bd tri thanh khudy dugc bd sung chit quang xtc tac
(Ir[dF(CF3)ppy2(dtbpy))PFs (6,09 mg, 543  pmol), 1-bromo-2-flo-4-
(triflometyl)benzen (198 mg, 137 pul, 815 pmol), tert-butyl 6-bromo-2-
azaspiro[3.3]heptan-2-cacboxylat (0,150 g, 543 pmol), tris(trimetylsilyl)silan (135 mg,
168 pl, 543 umol) va natri cacbonat khan (115 mg, 1,09 mmol). Lo dugc gén kin va dé
& trong m()‘i truong argon trudge khi DME (3 ml) duoc bd Sung. Mot 10 riéng biét duoc
bd sung phirc hop niken(Il) clorua etylen glycol dimetyl ete (1,19 mg, 5,43 pmol) va
4 4'-di-tert-butyl-2,2'-bipyridin (1,46 mg, 5,43 pmol). Lo tidn chét xtc tac dugc gin kin,
lam sach bang argon, sau d6 dugc bd sung DME (2 ml). Lo tidn chét xuc tac duge nghién
siéu am trong 5 phut, sau d6, 1 mL (0,5 mol% chét xuc tac, 0,005 duong luong) duge
phun vao trong binh phan Gng. Dung dich dugc khir khi bang cach phun vao bang khi
argon. Phan rng dugc khudy va dugc chiéu xa bang dén 420 nm trong 5 gid. Phan tng
dugc lam dirng bang cach tiép xuc v6i khong khi va duge c6 trong chan khong. Nguyén
lidu tho duge tinh ché bing phuong phap sic ky nhanh (silicagel, 50 g, 0% dén 20%
EtOAc trong heptan), tao ra 151 mg (hiéu sudt 77%, khong tinh khiét dua vaio NMR)
chét 1ong khong mau, chéit 16ng nay duoc st dung trong budc tiép theo. MS (ESI): m/z
=304,2 [M-56-H]".
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BB42
6-(2-flo-4-(triflometyl)benzyl)-2-azaspiro[3.3]heptan trifloaxetat

Dung dich cuta tert-butyl 6-(2-flo-4-(triflometyl)benzyl)-2-azaspiro[3.3 Jheptan-
2-cacboxylat (0,102 g, 273 umol) trong DCM (3 ml) dugc b6 sung TFA (156 mg, 105
‘ul, 1,37 mmol). Hon hop phéan tmg thu dugc duge khudy ¢ nhiét d6 trong phong trong
thoi gian 2 gio va sau d6 duoc cd trong chan khong (duoc tao hdn hop ddng soi véi
toluen) tao ra 108 mg dau khong mau, duge sit dung trong budc tiép theo khong can tinh

ché théem. MS (ESI): m/z = 274,2 [M+H]".
Bude a) (2-flo-4-(triflometyl)benzyl)triphenylphosphoni bromua

Trong mdi trudng argon, triphenylphosphin (1,02 g, 3,89 mmol) dugc hoa tan trong
axetonitril (10 ml) va 1-(bromometyl)-2-flo-4-(triflometyl)benzen (1 g, 3,89 mmol)
duoc bd sung. Hon hop dugce khudy & nhiét do 80°C trong 3 gio. Huyén phu dugc cho
Jam lanh xudng nhiét do trong phong. H6n hop dugc bd sung 100 mL. MTBE va duoc
khudy & nhiét do trong phong trong thoi gian 30 phit. _Chét rin duoc loc va rira bang
MTBE. Chét rin duoc lam kho trong HV, san phém duoc st_dung truc tiép trong budc
{iép theo. Chét réin mau tréng, 2,02 g (98%). MS (ESD): m/z = 4392 [M+H]"

Budc b) tert-butyl 6-(2-flo-4-(triflometyl)benzyliden)-2-azaspiro[3.3 heptan-2-

cacboxylat

Trong moi trudng argon & nhiét do -78°C, (2-flo-4-
(triflometyl)benzyl)triphenylphosphoni bromua (0,5 g, 963 umol) dugc hoa tan trong
THF khé (5 ml) va LIHMDS (1,93 ml, 1,93 mmol) dugc bé sung. Hon hop phén tng
dugc khudy -78°C trong 2 gid. Sau d6 6 nhi¢t d trong phong, tert-butjl 6-0x0-2-
azaspiro[3.3]heptan-2-cacboxylat (407 mg, 1,93 mmol) duqc bd sung va hon hop du:lqc
khudy & nhiét do 85°C qua dém. MTBE duge bd sung va chit két tia duge loc ra
(triphenylphoshinoxit). Dich loc dugc ¢ va dugce tinh ché truc tiép. Nguyén liéu thd
dugc tinh ché bang phuong 'phép sdc ky nhanh (silicagel, 20 g, 0% dén 80% EtOAc
trong heptan) tao ra san pham & dang chit rin mau vang (119 mg, 33%). MS (ESD: m/z
=316,2 [M-56+H]".

Budc ¢) tert-butyl 6-(2—ﬂo-4-(triﬂometyl)benzyl)-2-azaspir0[3.3]heptan—2-cacboxy1at
tert-butyl 6-(2-flo-4-(triflometyl)benzyliden)-2-azaspiro[ 3.3 Jheptan-2-cacboxylat
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(0,119 g, 320 pmol) dugc hoa tan trong etyl axetat (2,5 ml). Binh duoc lam sach va duoc
nap lai bang khi argon (3x). Pd-C (34,1 mg, 32 pmol) dugc bd sung va phéan tng dugc
khudy trong mai truong Ha (khi cau) trong 2 gid. Hon hop phan tmg duoc loc qua dém
xelit, rira bang EtOAc va 1am kho trong chan khong, tao ra san pham & dang dau khong

mau (108 mg, 90%). MS (ESI): m/z=318,2 [M-56+H]".
BB43
6-(2-clo-4-flobenzyl)-2-azaspiro[3.3]heptan trifloaxetat

BB43 thu dugc theo cach twong ty nhu BB42 khéi dau tr tert-butyl 6-ox0-2-
azaspiro[3.3]heptan-2-cacboxylat va 1-(bromometyl)-2-clo-4-flobenzen. MS (EST): m/z
=240,1 [M+H]".

BB44
6- (2 4- dlﬂobenzyl) -2-azaspiro[3.3 Jheptan trlﬂoaxetat

- BB44 thu dugc theo cach tuong tu nhu’ BB42 khéi dau tir tert- butyl 6-ox0-2-
azaspiro[3.3]heptan-2-cacboxylat va 1-(brom0metyl)-2,4 diflobenzen. MS (ESD: m/z =
224,1 [M+H]".

BB45
6-(2—m_etoxy-4-(triﬂometyl)benzyl)-2-azaspiro[3 .3]heptan trifloaxetat

BB45 thu duge theo cach tuong tu nhu BB42 khoi dau tir tert-butyl 6-ox0-2-
azaspiro[3.3]heptan-2-cacboxylat va 1-(bromometyl)-2-metoxy-4-(triflometyl)benzen.
MS (ESI): m/z =286,2 [M+H]".

BB46
6-(2-ﬂ0—6-(triﬂometyl)benzyl)-2-azaspiro[3 .3]heptan trifloaxetat

BB46 thu duoc theo cach twong ty nhu BB42 khéi dau tir tert-butyl 6-0x0-2-
azaspiro[3.3]heptan-2-cacboxylat va 1-(bromometyl)-2-flo-6-(triflometyl)benzen. MS
(ESI): m/z = 274,2 [M+H]".

BB47
6-((2-clo-4-flophenoxy)metyl)-2-azaspiro[3 .3]heptan trifloaxetat
BB47 thu dugc tur tert-butyl 6-(hydroxymetyl)-2-azaspiro[3.3Jheptan-2-
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cacboxylat (300 mg, 1,32 mmol) va 2-clo-4-flophenol (193 mg, 1,32 mmol), nhu dugce
mo ta ddi véi BB37. MS (ESI): m/z = 256,1 [M+H]".

BB48
2-(3-(triflometyl)phenyl)-2,6-diazaspiro[3.3]heptan trifloaxetat

Dung dich cua tert-butyl 6-(3-(triflometyl)phenyl)-2,6-diazaspiro[3.3]heptan-2-
cacboxylat (230 mg, 672 pmol) trong DCM (2 ml) dugc bd sung TFA (306 mg, 207 ul,
2,69 mmol). Hén hop phéan Gng thu dugc duoc khudy & nhiét d6 trong phong qua dém
va sau d6 dugc ¢ trong chan khong (dugce tao hdn hop ddng s6i v6i toluen) tao ra 245
mg dau khdng mau, dugce st dung trong budce tiép theo khong can tinh ché thém. MS
(ESI): m/z = 2432 [M+H]".

Budc a) tert-butyl 6-(3-(triflometyl)phenyl)-2,6-diazaspiro[ 3.3 |heptan-2-cacboxylat
Binh thét cb dugc bd sung: 1-bromo-3-(triflometyl)benzen (170 mg, 104 pl, 756 umol),
tert-butyl 2,6-diazaspiro[3.3]heptan—2-cabboxylat (165 mg, 831 umol), Cs2COs3 (492
mg, 1,51 mmol) va 1,4-dioxan (4 ml), huyén phi duge thdi vao bing khi N> trong 5 phut
va  clo(2-dicyclohexylphosphino-2',6'-diisopropoxy-1,1'-biphenyl)[2-(2'-amino-1,1"-
biphenyl)]paladi(Il) (RuPhos Pd G2, 29,3 mg, 37,8 pmol) dugc bd sung. Hon hop duge
gia nhiét t6i 100°C trong 2 gio. Hon hop dugce pha lodng beblng 10 mL EA va duogc loc
qua xelit, dich loc duogc cd dé tao ra ddu mau vang. Sau do, dau nay duogc tinh ché trén
20g silic oxit v6i heptan / EA 0 - 40%, cac phan san pham duoc cd dé tao ra san pham
mong muén & dang chét rin mau vang (233 mg, 90%). MS (ESI): m/z = 343,2 [M+H]".
BB49

2-(4-isopropoxyphenyl)-2,6-diazaspiro[3.3]heptan 2,2,2-trifloaxetat

BB49 thu duoc theo céch twong tw nhu BB48 khoi dau tir tert-butyl 2,6-
diazaspiro[3.3]heptan-2-cacboxylat va 1-bromo-4-isopropoxybenzen. Phan tng duoc

gia nhiét t6i 120°C trong 4 gio. MS (ESI): m/z = 233,2 [M+H]".
BB50
1-(4-(2,6-diazaspiro[3.4]octan-2-yl)phenyl)pyrolidin-2-on 2,2,2-trifloaxetat
BB50 thu dwoc theo céch tuwong tw nhu BB48 khoi dau tur tert-butyl 2,6-

diazaspiro[3 4]octan-6-cacboxylat va 1-(4-bromophenyl)pyrolidin-2-on. Phén tmg dugc
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gia nhiét t6i 125°C trong 18 gio. MS (ESI): m/z = 272,3 [M+H]".
BB51
2-(4-metoxy-3-metylphenyl)-2,6-diazaspiro[3.4]octan trifloaxetat

BB51 thu dugc theo cich twong tw nhu BB48 khai dau tir tert-butyl 2,6-
diazaspiro[3.4]octan-6-cacboxylat va 4-bromo-1-metoxy-2-metylbenzen. Phan tng

dugc gia nhiét t6i 125°C trong 18 gio. MS (ESI): m/z = 233,2 [M+H]".
BB52
2-(4-clo-3-(triflometyl)phenyl)-2,6-diazaspiro[ 3.4 ]octan trifloaxetat
BB52 thu dugc theo cach twong ty nhu BB48 khoi dau tur tert-butyl 2,6-
diazaspiro[3.4]octan-6-cacboxylat va 4-bromo-1-clo-2-(triflometyl)benzen. Phan ng
duogc gia nhiét téi 125°C trong 18 gio. MS (ESI): m/z =291,1 [M+H]".
BB53
2-(2-flopyridin-4-y1)-2,6-diazaspiro[3.4]octan dihydroclorua

BB53 thu dugc theo cich twong tw nhu BB48 khoi dau ti tert-butyl 2,6-
diazaspiro[3.4]octan-6-cacboxylat va 4-bromo-2-flopyridin. Phan ing dugc gia nh1et té1
125°C trong 18 gid. Phan ting loai bao vé dat dugc sir dung 2M HCl trong dietyl ete (16
gid, nhiét d trong phong). MS (ESI): m/z =208,2 [M+H]".

BB54
2-(2,5 bls(trlﬂometyl)phenyl) -2,6-diazaspiro[3.3]heptan trifloaxetat

- BB54 thu dugc theo cach tuong tu nhu BB48 khoi dau tir tert-butyl 2,6-
diazaspiro[3.4]octan-6-cacboxylat va 4-bromo-2-flopyridin. Phan img du’qc gia nhiét té1
120°C trong 4 gid. MS (ESI): m/z =311,4 [M+H]".

BBS55
2-((4-flo-2-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3 3]heptan 2,2,2-trifloaxetat

Dung dich cua tert-butyl 6-((4-flo-2-(triflometyl)phenyl)sulfonyl)-2,6-
diazaspiro[3.3]heptan-2-cacboxylat (269mg, 634 pmol) trong DCM (2 ml) dugc bd
sung TFA (434 mg, 293 pl, 3,8 mmol). Hon hop phan Gng thu duge dugc khudy & nhiét

do trong phong trong thoi gian 4 gio va sau d6 duge cb trong chén khong (duoc tao hon
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hop dong sbi vé6i toluen) tao ra 264 mg chit rén mau tring, duoc sit dung trong budc

tiép theo khong can tinh ché thém. MS (ESI): m/z = 325,1 [M+H]".

Budc a) tert-butyl 6-((4-flo-2-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3Jheptan-

2-cacboxylat

Trong mot 6ng thiy tinh thé tich 20 ml trong mdi trudng argon, tert-butyl 2,6-
diazaspiro[3.3]heptan-2-cacboxylat (190mg, 958 pmol) trong DCM (3 ml) va TEA (145
mg, 200 pl, 1,44 mmol) dugc khudy trong 5 phit & nhiét d¢ trong phong, sau d6 4-flo-
2-(triﬂ‘ometyl)benzensulfonyl clorua (315 mg, 1,2 mmol) dugc bd sung (tdéa nhiét nhe)
va dugc khudy qua dém & nhiét do trong phong. 10 ml DCM dugc bd sung va silicagel,
dung moi dugce loai bo trong diéu kién chan khong va phuong phap sac ky trén 20g silic
oxit v&i heptan / EA (0 dén 50% trong 35 pht) tao ra san phim mong mudn & dang chét

rin mau tréng (269 mg, 66%). MS (ESI): m/z = 369,1 [M-56+H]".
BB56
6-((2-clo-4-flophenyl)sulfonyl)-2-azaspiro[3.3 heptan trifloaxetat

Dung dich cia tert-butyl 6-((2-clo-4-flophenyl)sulfonyl)-2-azaspiro[3.3 Jheptan-
2-cacboxylat (209mg, 536 pmol) trong DCM (2 ml) dugc bd sung TFA (306 mg, 207
ul, 2,68 mmol). Hon hop phan tng thu dugc dugc khudy ¢ nhiét do trong phong trong
thoi gian 16 gio va sau d6 dugc cd trong chan khong (dugc tao hdn hop ddng soi véi
toluen), 5ml dietyl ete dugc bd sung va huyén phu dugce dua vao trong bé sidu am, loc
dé tao ra san pham mong mudn & dang chét rdn mau trang (195 mg, 100%), dugc st

dung trong buéc tiép theo khong can tinh ché thém. MS (ESI): m/z = 290,1 [M+H]".
Budc a) tert-butyl 6-((2-010—4-ﬂophenyl)sulfonyl)—2-azaspiro[3.3]heptan-2-cacboxylat

Trong mdt Ong thliy tinh thé tich 20ml, tert-butyl 6-((metylsulfonyl)oxy)-2-
azaspiro[3.3]heptan-2-cacboxylat (538 mg, 1,84 mmol), 2-clo-4-flobenzenthiol
(250mg, 1,54 mmol) va KoCOs (425 mg, 3,07 mmol) duoc hoa tan trong DMF (7 ml)
trong moi trudng argon. Huyén phu dugc gia nhiét ¢ nhiét do 80°C trong 4 gio. Hén
hop phan Uing dudc pha loang bang etyl axetat (20 mi), dugc rira hai 1an 'bellng nude (40
ml), sau d6 bang nudc mubi (40 ml). Lép hitu co duge 1am kho trén MgSOs, loc va dung
mdi duoc loai bo trong diéu kién ap suit giam. San pham thd dugc tinh ché trén 50g

silic oxit v6i heptan / EA 0 dén 40% trong 40 pht, sau khi loai bé dung mdi trong chén
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khong, san phim thu dugc & dang dau nhét khong mau (218 mg, 38%). MS (ESI): m/z
=302,1 [M-56+H]".

Bu:oc b) tert-butyl 6-((2-clo-4-flophenyl)sulfonyl)-2-azaspiro|[3.3heptan-2- cacboxylat

Trong mot dng thiy tinh thé tich 25 ml trong moi trudng argon, tert-butyl 6-((2-
clo-4-flophenyl)thio)-2-azaspiro[3.3Jheptan-2-cacboxylat (218mg, 609 umol) dugce hoa
tan trong DCM (8 ml), mCPBA (315 mg, 1,28 mmol) dugc bd sung theo cac phan &
nhiét do 10-12°C, va duoc khudy & nhiét do trong phong trong thoi gian 3 gio. 10ml
DCM dugc bd sung, pha hitu co dugc rira bang 5% NaHCO3, nude va nudce mubi, 1am
kho bang MgS04 va dung moi dugc loai bo trong chan khong. Séc ky trén 20g silic oxit
véi heptan / EA (0 dén 50%) tao ra sén pham 12 209 mg (88%) chét rin mau tring. MS
(ESI): m/z = 334,1 [M-56+H]".

BB57
2-((3-clo-4-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3 ]heptan trifloaxetat

BB57 thu duoc theo cach twong tw nhu BBS55 khéi dau tir tert-butyl 2,6-
diazaspiro[3.3]heptan-2-cacboxylat va 3-clo-4-(triflometyl)benzensulfonyl clorua. MS
(ESD): m/z = 341,0 [M+H]".

BB58
2-((2,4-bis(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3]heptan trifloaxetat

BB58 thu duge theo cach twong tu nhu BBS55 khoi dau tir tert-butyl 2,6-
diazaspiro[3.3]heptan-2-cacboxylat va 2.4-bis(triflometyl)benzensulfonyl clorua. MS
(ESI): m/z = 419,1 [M+H]".

BB59
6-(2,6-diflobenzyl)-2-azaspiro[3.3]heptan trifloaxetat

BB59 thu duge theo céch twong tu nhu BB42 khoi déu tir tert-butyl 6-oxo0-2-
azaspiro[3.3Jheptan-2-cacboxylat va 1-(bromometyl)-2,6-diflo-benzen. MS (ESD): m/z
=224,1 [M+H]".

BB60

6-(2-flo-6-metoxybenzyl)-2-azaspiro[3.3]heptan trifloaxetat
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BB60 thu duoc theo cach twong tw nhu BB42 khéi dau tir tert-butyl 6-oxo-2-
azaspiro[3.3]heptan-2-cacboxylat  va 1-(bromometyl)-2-flo-6-metoxybenzen. MS

(ESI): m/z = 236,2 [M+H]".
BB61
6-(2-metoxybenzyl)-2-azaspiro[3.3]heptan trifloaxetat

BB61 thu dugc theo cach tuwong tw nhu BB42 khéi dau tir tert-butyl 6-oxo-2-
azaspiro[3.3]heptan-2-cacboxylat va 1-(bromometyl)-2-metoxybenzen. MS (ESI): m/z
=218,2 [M+H]".

BB62
2-((2-azaspiro[3.3]heptan-6-yl)metyl)-3-flophenol

Trong mot binh day tron thé tich 10 mL, tert-butyl 6-(2-flo-6-metoxybenzyl)-2-
azaspiro[3.3]heptan-2-cacboxylat (0,050 g, 149 umol) duge két hop véi DCM (1 ml) aé
tao ra dung dich khong mau. BBr; (37,3 mg, 14,1 pl, 149 pmol) duoc bd sung & nhiét
d6 0°C. Phan tmg duoc khudy & nhiét do trong phong trong 3 gio. BBr3 (37,3 mg, 14,1
ul, 149 pmol) lai dugc bd sung va phan tng dugc khudy ¢ nhiét o trong phong qua
dém. Hon hop phan tng duge lam dung bang cach bd sung dung dich NaHCO; bao hoa
va chiét bang EtOAc / THF. Céc 16p hitu co dugc két hop, rira bang nudc mudi, 1am kho
trén NaxSOq4 va ¢ trong chin khong. MS (ESI): m/z = 222,2 [M+H]".

BB63
2-((2-azaspiro[3.3]heptan-6-yl)metyl)phenol

BB61 thu duoc theo cich twong ty nhw BB62 khéi dau tir tert-butyl 6-(2-
metoxybenzyl)-2-azaspiro[3.3]heptan-2-cacboxylat. MS (ESI): m/z = 204,2 [M+H]".
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YEU CAUBAC HOQ
1. Hop chit c6 cong thic (1)
m )OJ\ ’
N_ _O
@»L—X B N7 >N f
X qo R
R’ @

hodc mudi duge dung clia no, trong do:

(i) XlaC-R>

L 1a lién két cong hoa tri, —(CH2)n-N(Cis-alkyl)—, (CHz)n-NH—, —N(Ci1-6-
alkyl)-(CHz)y—, —~NH-(CHa)p—, «(CH2)s-O—, —O-(CHa2)p—, —SO2-N(Ci.¢-alkyl)—, —SO»-
NH-, —N(C1-¢-alkyl)-SOs—, —-NH-SO2—, cacbonyl, (CH2)x—, —CHR®—, —~CF2-(CH2)y—,
—(CH2)p-CF2—, ~(CH2)n-S—, —S-(CHa)p—, —SO2—, —C(0)-NH-, ~C(O)-N(Ci--alkyl)—,
—NH-C(O)- hodc —N(Ci-6-alkyl)-C(O)— va .

A la:

Q) Cs-14-aryl duoc thé bang R7, R® va R%; hodc

(ii) heteroaryl c6 tir 5 dén 14 canh dugc thé bang R'%, R va R'%; hodc
(i) X 1aN;

I lalién két cong hoa tri, (CHz)n—, -CHR®—, —SO2—, cacbonyl, -N(C1-¢-alkyl)-
(CHa)p—, —NH-(CH2)p—, —O-(CHa)p—, —CF2-CHo—, —-N(Ci-alkyl)-SO2—, -NH-SO>—,
—NH-C(O)-hodc —N(C1.6-alkyl)-C(O)—; va

A la
(1) Cs-14-aryl duogc thé bang R7, R® va R%; hodc
(ii) heteroaryl ¢6 tir 5 dén 14 canh dugc thé bang R, R va R hodc

(iii) X 1a N;

L 1a Ci¢-alkoxycacbonyl, Ce.14-aryloxycacbonyl hodc heteroaryloxycacbonyl co
tir 5 dén 14 canh; va

A khong c6 mit;

B la vong spiro hai vong;

R!, R2 R3, R* va R® ddc 14p 1a hydro, halogen, hydroxy, Ci¢-alkyl hodc halo-
Ci-6-alkyl;

R 13 Cs.14-aryl hodc heteroaryl ¢6 tir 5 dén 14 canh;

mdi R7, R8, R?, R1°, R!! va R!? & mdi lan xuat hién doc 18p 1a hydro, hydroxy,
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Ci¢-alkyl, halo-Ci¢-alkyl, halogen, Cis-alkoxy, halo-Ci.e-alkoxy, SFs, Ci6-

RC1

alkylsulfonyl, xyano hodc nhom R ;

C 1a heteroaryl c6 tir 5 dén 14 canh, heteroxyclyl ¢6 tir 3 dén 14 canh hoic Cs.1o-
xycloalkyl;

mdi R€!, R va R doc 1ap 1a hydro, Ci¢-alkyl, halo-Ci¢-alkyl, oxo, halogen,
hydroxy, Ci.s-alkoxy hodc halo-Ci-¢-alkoxy;

mdi 1an xuat hién ctia n doc 1ap 14 0, 1, 2 hodc 3; va

modi 1an xuét hién cia p doc 1ap 1a 1, 2 hodc 3.

2. Hop chét c6 cong thire (1) theo diém 1, hodc mudi duge dung ciia nd, trong d6 R, R?,

R3, vaR* déu la hydro.

3. Hop chét c6 cong thirc (I) theo diém 1 hodc 2, hoic mudi duoc dung ciia n6, trong d6
R7 14 hydro, hydroxy, Ci-s-alkyl, halo-C1.6-alkyl, halogen, Ci.6-alkoxy, halo-Ci.¢-alkoxy,

RC1

RC2

c3
SFs hoac nhom R ; trong do

C 1a heteroaryl ¢6 tir 5 dén 14 canh hodc heteroxyclyl ¢6 tir 3 dén 14 canh;
RC!'1a Ci¢-alkyl, halo- Ci¢-alkyl hodc oxo; va
R€? va R déu 1a hydro;
R® 1a hydro, Ci-s-alkoxy, halo-Ci.¢-alkyl hodc halogen;
- R® va R déu 1a hydtro;
R!0 ]a halogen hodc halo-Ci¢-alkyl; va
R! [a hydro ho#c halo-C.s-alkyl.

4. Hop chat c6 cong thirc (I) theo diém 3, hoac mudi duoc dung ciia né, trong dé:
R’ 1a hydro, Cis-alkyl, halo-Ci.s-alkyl, halogen, Cis-alkoxy, halo-Ci¢-alkoxy
hodc SFs;
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R?® 12 hydro, halo-C.¢-alkyl hodc halogen;
R® va R!? déu 1a hydro;

R0 1a halo-Ci-¢-alkyl; va

R! 1a hydro ho#c halo-Ci.¢-alkyl.

5. Hop chét c6 cong thire (1) theo diém 4, hodc mudi duge dung cua no, trong doé
R7 13 hydro, flo, clo, CF3, metyl, metoxy, triflometoxy hodc SFs;
R? 14 hydro, CF3, clo hodc flo;
R® va R'2 déu 1a hydro;
R 1a CF3; va
R!! 13 hydro ho#c CFs.

6. Hop chat c6 cong thire (I) theo diém bat ky trong s6 cac diém tir 1 dén 5, hodc mudi

duoc dung ctia no, trong d6 A 12 phenyl hodc pyridyl.

7. Hop chit ¢6 cong thite (I) theo diém bat ky trong sb cac diem tir 1 dén 6, hodc mubdi
dugc dung cia no6, trong do:

"X 1a C-R?;

L 1 lién két cong hoa tri, (CH2)n-N(Ci-alkyl)—, <(CH2)n-NH—, ~(CH2)a-O—, —
OCH,—, —CHj—, —SOs—, —S02-N(C1-6-alkyl)— hodc —SO»-NH—;

nla0hodc 1; va

R’ 14 hydro hodc halo-Ci-alkyl; hodc

X 1aN;

L 1a lién két cong hoa tri, -CHa—, ~CHR®- hodc —SO»—; va

R® 14 Cg.14-aryl.

8. Hop chat c¢6 cong thire (1) theo didm 7, hodc mubi dugce dung cta no, trong do:

X 1a C-R%;

L 1a lién két cong hoa tri, -CH,0—, ~O—, -OCHy—, ~CH2— hodc —SO»-N(Ci-6-
alkyl)—; va

R’ 1a hydro; hodc

X laN;va
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L 12 —CHy— hodc —SOr—.

9. Hop chét ¢ cong thire (1) theo diém 8, hodc mudi duge dung cua nd, trong do:

X 1a C-R%;

L 1a lién két cdng héa tri, -CH20—, -O—, -OCHz—, -CH>— hodc —SO2-N(metyl);
va

R® 1a hydro; hodc

X 1aN;va

L 1a —-CHy— hodc —SOr—.

10. Hop chét c6 cong thirc (I) theo diém bt ky trong sé cac diém tir 1 dén 9, hoac mudi

duoc dung caa no, trong d6 B 1a vong spiro hai vong c6 cong thie In):

ey
trong do:

X 1a nhu duoc x4c dinh trong ban md ta nay;

mdi Y!, Y2, Y va Y* doc 1ap 1a (CHo)n—, «(CH2)mO—, ~O(CH)m—, —
(CH2)mNH- hodc —NH(CH2)m—;

mdi 14n xuét hién ctia m doc 1ap 1a 1, 2 hogc 3;

duong lugn séng chi ra diém gén két ctia vong spiro hai vong B v6i L trong
cong thire (I); va

ky hiéu hoa thi chi ra diém gén két cua vong spiro hai vong B véi phan con

lai ctia cOng fhlﬁ:c D.

11. Hop chét c6 cong thire (I) theo diém 10, hoic mudi duge dung cua no, trong d6 B 1a

vong spiro hai vong c6 cong thie (I1):

3 *
Y-N—"
1
Y [}
/ WL\(“
X\Y2

HH{ (ID)

trong do:
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X nhu dugc xac dinh trong ban mé ta nay;

Y! 14 «(CHz)m— hodc —(CH2)mO—, trong d6 m 1a 1 hodc 2;

Y? 1a —-CH,— hodc —CH20—;

mdi Y3 va Y* doc 1ap 1a ~(CHz)m—, trong d6 m 1a 1 hodc 2;

duong lugn séng chi ra diém gin két ctia vong spiro hai vong B véi L trong
cong thice (I); va ' o

ky hiéu hoa thi chi ra diém gén két ciia vong spiro hai vong B v6i phan con

lai ctia cong thirc (I).

12. Hop chét ¢6 cong thic (T) theo didm 11, hogc mudi duge dung ctia nd, trong d6 B 1a

vong spiro hai vong c6 cong thirc (II):

Xey?
X )

trong do:
X nhu dugce xac dinh trong ban mo ta nay;
Y'la -CHa |
Y? 1a —CH,— hodac —-CH,0—;
mdi Y3 va Y* doc 1ap 1a ~(CHz)u—, trong d6 m 1a 1 hodc 2;
dudng luon séng chi ra diém gin két cia vong spiro hai vong B v6i L trong
cong thte (I); va
| ky hiéur hoa thi chi ra diém gén két ctia vong spiro hai vong B véi phan con

lai ctia cong thic (I).

13. Hop chat c6 cong thirc () theo diém bat k¥ trong s céc diém tir 1 dén 12, hodc mubi
dugce dung ctia no, trong do hop chét ¢ cdng thic (I) nay duge chon tir nhém gbm:
(4aR,8a8)-6-(6-(2-clo-4-(triflometoxy)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)phenoxy)-7-azaspiro[3 .5]nonan-7-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-flo-4-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8a8)-6-(6-(2-metoxy-5-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-4-(triflometoxy)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-clo-4-flophenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro-2H
-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(4-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)hexahydro
-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; '
(4aR,8aS)-6-(6-(4-clo-2-(triflometyl)phenoxy)-2-azaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on; '
(4aR,8aS)-6-(6-(2,4-Diflophenoxy)-2-azaspiro|3 3]heptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(3-flo-5-(triflometyl)phenoxy)-2-azaspiro[3.3 ]Jheptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-4-(triflometyl)benzyl)-2,6-diazaspiro[3 .3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8S)-6-(6-(2-clo-4-flobenzyl)-2,6-diazaspiro[3 .3]heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[ 3.5 Jnonan-7-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-clo-4-flophenyl)sulfonyl)-2,6-diazaspiro[3 3]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(7-(2-flo-4-(triflometyl)benzyl)-2,7-diazaspiro[4.4 [nonan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)—6-(2-(2—ﬂo-4-(triﬂometyl)benzyl)-2,6-diazaspiro[3 4]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
rac-(4aR,8aS)-N-((R)-8-(3-oxooctahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6-cacbonyl)-1-
oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
rac-(4aR,8aS)-N-((S)-8-(3-oxooctahydro-2H-pyrido[4,3-b][ 1 ,4]oxazin-6-cacbonyl)-1-

oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
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rac-(4aR,8aS)-6-(2-benzhydryl-2,6-diazaspiro[3.4]octan-6-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on,;

rac-(4akR, 8aS)-6-(4-((4-ﬂophenyl)sulfonyl)— 1-oxa-4,9-diazaspiro[5.5]undecan-9-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4,5-bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((5,6-Bis(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[ 3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
2-clo-4-flo-N-metyl-N-((R)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-
b][1,4]oxazin-6-cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensul fonamit;
(4aR,8aS)-6-(6-((5-(triflometyl)pyridin-2-yl)oxy)-2-azaspiro[ 3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4-metyl-3-(triflometyl)benzyl)oxy)-2-azaspiro[3.3 |heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-((2-clo-4-flophenyl)sulfonyl)-2,7-diazaspiro[3.5]nonan-7-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)benzyl)oxy)-2-azaspiro[ 3.3 ]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6-cacbonyl)-1-oxa-
8-azaspiro[4.5]decan-3-yl)-4-(triflometyl)benzensulfonamit;
N-metyl-N-((R)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
2-clo-4-flo-N-((S)-8-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4 ]oxazin-6-
cacbonyl)-1-oxa-8-azaspiro[4.5]decan-3-yl)benzensulfonamit;
N-((S)-8=((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][ 1,4]oxazin-6-cacbonyl)-1-oxa-
8-azaspiro[4.5]decan-3-yl)-3-(triflometyl)benzensulfonamit;
(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)-1-oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8S)-6-(3-((2-clo-4-flobenzyl)(metyl)amino)- 1-oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8S)-6-(3-((2-clo-4-flobenzyl)amino)- 1-oxa-8-azaspiro[4.5]decan-8-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8aS)-6-(3 -((2-clo-4—ﬂ0benzyl)amino)‘— 1-oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(2-((4-(triflometyl)phenyl)sulfonyl)-2,7-diazaspiro[ 3.5 nonan-7-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
rac-(4aR,8aS)-6-(3-((2-clo-4-flobenzyl)amino)- 1-oxa-8-azaspiro[4.5]decan-8-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(phenylsulfonyl)-2,7-diazaspiro[ 3.5 nonan-7-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on;

rac-tert-butyl 6-((4aR,8aS)-3-oxooctahydro-2H-pyrido[4,3-b][1,4]oxazin-6-cacbonyl)-
2,6-diazaspiro[3.4]octan-2-cacboxylat;
(4aR,8aS)-6-(6-(4-(1-metyl-1H-pyrazol-5-yl)phenyl)-2-azaspiro[3.3 Jheptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-6-hydroxybenzyl)-2-azaspiro[ 3.3 [heptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-hydroxybenzyl)-2-azaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(2-(4-(2-oxopyrolidin-1-yl)phenyl)-2,6-diazaspiro[3.4]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-6-metoxybenzyl)-2-azaspiro[ 3.3 Jheptan-2-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(4-(pentaflo-16-sulfaneyl)phenyl)-2-azaspiro[ 3.3 ]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-4-(triflometyl)benzyl)-2-azaspiro[ 3.3 Theptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2,4-diflobenzyl)-2-azaspiro[ 3.3 ]heptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2-metoxy-4-(triflometyl)benzyl)-2-azaspiro[ 3.3 |heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-clo-4-flophenoxy)metyl)-2-azaspiro[ 3.3 |heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-flo-4-(triflometyl)benzyl)oxy)-6-(triflometyl)-2-azaspiro[3.3]
heptan-2-cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
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(4aR,8a8)-6-(6-(2-flo-4-(triflometyl)phenyl)-2-azaspiro[ 3.3 Jheptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(4-(2-(triflometyl)pyrolidin-1-yl)phenyl)-2-azaspiro[ 3.3 [heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3 (4H)-on;
(4aR,8aS)-6-(6-(2-clo-4-flobenzyl)-2-azaspiro[ 3.3 Jheptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(2-flo-6-(triflometyl)benzyl)-2-azaspiro[ 3.3 ]heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3 -b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(6-(4-(triflometyl)phenyl)-2,6-diazaspiro[ 3.3 Jheptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(3-(triflometyl)phenyl)-2,6-diazaspiro[ 3.3 |heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(4-(triflometyl)phenyl)-2,6-diazaspiro[3.4]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(2-(3-(triflometyl)phenyl)-2,6-diazaspiro[ 3.4]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8a8)-6-(2-(4-isopropoxyphenyl)-2,6-diazaspiro[ 3.4]octan-6-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(4-isopropoxyphenyl)-2,6-diazaspiro[ 3.3 Theptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(4-metoxy-3-metylphenyl)-2,6-diazaspiro[3.4]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(4-clo-3-(triflometyl)phenyl)-2,6-diazaspiro[ 3.4 ]octan-6-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(2-(2-flopyridin-4-y1)-2,6-diazaspiro[ 3.4]octan-6-cacbonyl)hexahydro-
2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2,5-bis(triflometyl)phenyl)-2,6-diazaspiro[ 3.3 heptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((4-flo-2-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[ 3.3 ]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][ 1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2-clo-4-flophenyl)sulfonyl)-2-azaspiro[ 3.3 Jheptan-2-cacbonyl)
hexahydro-2H-pyrido[4,3-b]{1,4]oxazin-3(4H)-on;
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(4aR,8a8)-6-(6-((3-clo-4-(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-((2,4-bis(triflometyl)phenyl)sulfonyl)-2,6-diazaspiro[3.3]heptan-2-
cacbonyl)hexahydro-2H-pyrido[4,3-b][1,4]oxazin-3(4H)-on;
(4aR,8aS)-6-(6-(2,6-diflobenzyl)-2-azaspiro[ 3.3 Jheptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on; va
(4aR,8aS)-6-(6-(2-metoxybenzyl)-2-azaspiro[3.3]heptan-2-cacbonyl)hexahydro-2H-
pyrido[4,3-b][1,4]oxazin-3(4H)-on.

14. Quy trinh san xuét hop chét c6 cong thire (I) theo diém bét ky trong s6 cac diém tur
1 dén 13, hodc mudi duogc dung cia no, bao gém cac budc:
(a) cho amin tht nhit c6 cong thic 1, trong d6 R' va R? nhu dugc mo ta theo

diém bat ky trong sb cac diém tir 1 dén 13,

H

N (@]

: , 0" R'
R2 1

phén @ng v6i amin thtr hai ¢6 cong thtc 2, trong d6 A, B, L, X, R? va R* nhu

duoc md ta theo diém bét ky trong s cac diém tir 1 dén 13

6Ro;

R R

2
v6i su c6 mit cua bazo va chit tao uré, dé tao ra hop chét c¢6 cong thire (I) néu
trén; va tuy y '
(b) chuyén dang hop chét ¢6 cong thie (I) néu trén thanh mudi dugc dung ctia

no.

15. Duoc pham chita hop chat c6 cong thirc (1) theo diém bat ky trong sé cac diém tir 1

dén 13 va chét mang tro v& mit tri lidu.

161


CVH140
Textbox


