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(57) Sang ché dé cap dén hop chét c6 hoat tinh rc ché MAGL hitu ich lam tic nhan phong
ngira hodc diéu tri cac bénh thoai hoa than kinh (vi du, bénh Alzheimer, bénh Parkinson,
bénh Huntington, bénh xo cung cdt bén teo co, chan thuong so ndo, bénh tang nhan ap,
bénh da xo clng, v.v.), i loan lo au, cac ching dau (vi du, ching dau do viém, chimg dau
do ung thu, ching dau than kinh, v.v.), ching dong kinh, bénh tram cam va twong tu.

Cu thé, sang ché dé cap den hop chét co cong thirc (I):

( n (I)
' X>=o

Rb
trong d6 mdi ky hiéu 1a nhu duge xac dinh trong phdn mé ta, hodc mudi ciia n6. Sang ché
cling dé cap dén thudc chira hop chat nay.
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Linh vuc k§ thuat dwoc dé cap

Sang ché d& cap dén hop chat di vong c6 hoat tinh trc ché monoaxylglyxerol
lipaza (monoacylglycerol lipase — d6i khi duoc viét tit 1a “MAGL” trong ban md ta nay),
dugce phdm chira hop chit nay va twong tu.
Tinh trang k¥ thuit cia sang ché

Axit arachidonic (d6i khi duoc viét tat 1a “AA” trong ban mo té ndy), va
eicosanoid, ma 13 san phdm in vivo, dd dugc bdo cdo 13 gy ra ching viém hé than kinh
trung wong va ngoai vi [tai liéu phi sang ché 1: Science, vol. 294, c4c trang 1871-1875,
2001]. Chét trc ché ma kim hdm duong hudng san sinh axit arachidonic, va dudng huéng
san sinh eicosanoid c6 trién vong la dugc chét diéu tri cho cac bénh viém, va cac duoc
chét khang viém khong steroid nhu chit trc ché xyclooxygenaza va twong ty duge st
dung 1am thude diéu tri cho ching dau do viém. Tuy nhién, néu chét &rc ché
xyclooxygenaza dugc sir dung trong thoi gian dai, doi khi xay ra cac rdi loan duodng tidu
héa nhu 13 tadc dung phuy, do d6 1a van dé. Ngoai ra, cac tac dung phu 1én h¢ tuan hoan nhu
nhdi mau co tim, nhdi mau ndo va twong tw cling 13 cac vén dé trong nhitng nim gln day.

Viém day thin kinh gdy béi sy hoat héa té bao thin kinh dém da duge dé xuit 1a
su thay ddi sinh bénh hoc dic trung ciia cac bénh thoai héa than kinh (vi dy, bgnh
Alzheimer, v.v.) [tai liu phi sang ché 2: Molecular Neurobiology (Mol. Neurobiol), vol.
41, céac trang 115-128, 2010]. DBa dugc bao cao rang céc thudc khang viém kim ham sy
hoat hoa té bao than kinh dém va kim ham su tién trién thoai hoa than kinh & miu dong
vét biéu hién qua mire tau (chudt chuyén gen tau bién thé ngudi, v.v.) ma 1a dic trung
sinh bénh hoc cta bénh Alzheimer [tai li€u phi sang ché 3: Neuron, vol. 53, c4c trang
337-351, 2007]. Ngoai ra, hiéu qua kim ham qué trinh viém than kinh d€ diéu trj cic bénh
thodi hoa than kinh nhu bénh Alzheimer va twong ty da dugc d& xut [tai liéu phi sing
ché 4: Nature Reviews Neurology (Nat. Rev. Neurol.), vol. 6, cac trang 193-201, 2010],
va thude diéu tri ma kim ham qué trinh viém than kinh c6 trién vong 1a thudc didu tri hoic
du phong cac bénh thoai héa than kinh.

Monoaxylglyxerol lipaza (MAGL) 1 enzyme thity phan monoaxylglyxerol thanh
axit béo va glyxerol. O hé than kinh trung wong, co chit cia MAGL 1a 2-
arachidonoylglyxerol (trong ban md ta nay con dugc goi 12 2-AG) ma bi phan hiy thanh
axit arachidonic va glyxerol [tai liéu phi sang ché 5: Chemistry va Physics of Lipids
(Chem phys Lipids) vol. 121, c4c trang 149-158, 2002]. Trong nhiing nam gin day, viéc
kim ham sy san sinh axit arachidonic va eicosanoid, vi¢c kim ham sy hoat héa té bao than

kinh dém, viéc kim ham su san sinh xytokin gdy viém, va gidm hoat dong tich tu mang
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AP ma 1a phat hién sinh bénh hoc ctia bénh Alzheimer di duoc bdo cdo dbi voi dong vat
lai chéo gifta chudt thiéu hut MAGL va miu dong vat biéu hién qua mtc amyloid B
(trong ban md ta nay con dugc goi 1a AB) (chudt chuyén gen kép APP/PS1, v.v.) [tai liéu
phi sang ché 6: Cell Report (Cell Rep.), vol. 1, c4c trang 617-623, 2012], va chit &rc ché,
v.v ma e ché hoat tinh cia MAGL c6 trién vong 1am thube diéu tri hodc du phong bénh
Alzheimer.

Ngoai ra, thu thé cannabinoid 1 (con duge goi la CB1 trong ban mo ta ndy), va
thu thé cannabinoid 2 (con duge goi 1a CB2 trong ban md ta nay) da duge xac dinh 1 thu
thé ctia 2-AG, ma 1a co chit cia MAGL [tai liéu phi sang ché 7: Biochemical
Pharmacology (Biochem. Pharmcol.) vol. 50, 83-90, 1995]. CB1 chu yéu duoc biéu hién
& vung ndo [tai liéu phi sdng ché 8: Molecular Pharmacology (Mol. Pharmacol.), vol. 34,
céc trang 605-613, 1988], va CB2 duoc bidu hién & té bao mién dich, va té bao tiéu than
kinh dém ¢ vuing ndo [tai li€u phi sdng ché 9: Neuroscience Letters (Neurosci. Lett.), vol.
396, cac trang 113-116, 2006]. Trong nhitng ndm gin déy, da dugc béo cdo rang chat chu
van thu thé CB1 lam tang chirc niing nhan thirc [tai liéu phi sdng ché 10: Journal of
Alzheimer’s Disease (J. Alzheimers. Dis.), vol. 30, céc trang 439-459, 2012], va 2-AG,
ma 13 co chit cia MAGL, thé hién tac dung bao vé chéng lai su chét té bao than kinh do
AP [tai liéu phi sang ché 11: Neuroscience, vol. 178, céc trang 159-168, 2011]. Do do,
chét trc ch8 MAGL ma tc ché su phéan hiy 2-AG c6 trién vong la thudc diéu tri hodc du
phong ma rc ché qua trinh viém than kinh, chét t bao than kinh, tich tu AB va tuong ty
quan sat dugc & bénh Alzheimer va khdng chi c6 tic dung thuyén gidm tri€u chimg ma
con ¢o tac dung cai bién bénh.

Bénh Parkinson, ma la mot trong cac bénh thoai hoa than kinh, 14 bénh lién quan
dén rdi loan van dong do su thoai héa té bao than kinh dopamin chit x4m & néo gitta gy
ra, ma sy hoat hoa té bao than kinh dém dé dugc bao céo [tai liéu phi sang ché 12: Annals
of Neurology (Ann. Neurol.) vol. 57, cac trang 168-175, 2005]. Trong khi 1-metyl-4-
phenyl-1,2,3,6-tetrahydropyridin(1-metyl-4-phenyl-1,2,3,6-tetrahydropyridin) da dugc
biét 1a cam tmg sy chét té bao than kinh dopamin chét xam cua ndo gitta, né duge béo cdo
12 thé hién tac dung bao vé chéng la su chét t& a0 than kinh & chudt thiéu hut MAGL [tai
li€u phi séng ché 13: Science, vol. 334, c4c trang 809-813, 2011]. Do do, chit trc ché, v.v.
ma kim hdam hoat ddng cia MAGL c6 trién vong 1a thudc diéu tri méi cho bénh
Parkinson. |

Bénh xo cirng cot bén teo co (Amyotrophic lateral sclerosis - con dugc goi la
ALS trong ban md ta nay) 1a bénh li€n quan dén sy thoai ho than kinh van dong, va hién

nay khong c6 phuong phap diéu tri hiéu qua. Viéc hoat hoa té bao than kinh dém & ALS

-3



31115

da duge bao céo [tai lidu phi sang ché 14: Neurobiology of Disease (Neurobiol. Dis.) vol.
15, cac trang 601-609, 2004]. Ciing da c6 bao cdo rang viéc hoat hoa CB2 tic ché sy tién
trién cta bénh & chudt dot bién biéu hién qué mirc peoxit dismutaza, ma 1a mau chudt
méc ALS [tai liéu phi sang ché 15: European Journal of Pharmacology (Eur. J.
Pharmacol.), vol. 542, cac trang 100-105, 2006]. Ngoai ra, da c6 bdo cdo rdng sy viém
than kinh & chu6t thiéu hut MAGL bj tre ché boi viée giam axit arachidonic, ma 13 san
phdm ctia MAGL trong co thé sdng [tai liu phi sang ché 13: Science, vol. 334, céc trang
809-813, 2011]. Do d6, chét trc ché MAGL c6 trién vong 1a thudc diéu tri méi cho ALS.

Bénh Huntington ma 1a mét trong céc bénh thodi hoa than kinh 13 bénh trong d6
chirc ning than kinh bi mat do su chét t& bao thin kinh va su viém than kinh do tich tu
polyglutamine. Da c6 bdo cdo rang su hoat héa CB2 kim ham qué trinh viém than kinh va
thé hién tac dung bao vé than kinh & chudt R6/2 ma 13 mau dong vat méc bénh
Huntington [tai liéu phi sang ché 16: Brain, vol. 132, c4c trang 3152-3164, 2009]. Ngoai
ra, dd c6 bao céo ring qua trinh viém than kinh bi trc ché boi viéc giam axit arachidonic,
ma 14 san phim thu duge cia MAGL, & mu chudt thiéu hut MAGL [tai liéu phi sang ché
13: Science, vol. 334, cac trang 809-813, 2011]. Do do, chit trc ché MAGL c¢6 trién vong
1a thudc diéu tri méi cho bénh Huntington.

2-AG, ma 14 co chit cia MAGL, duoc bao cdo 1a kim ham sy tién trién tinh trang
bénh & mAu bénh viém ndo tiy tw mién, tic 1a miu dong vat mic bénh da xo cimg ma la
mdt trong cic bénh mat myelin trung wong [tai liéu phi sang ché 17: Brain Research
(Brain Res.), vol. 1390, cé4c trang 126-141, 2011]. Ngoai ra, dd ¢ bdo cao ring qué trinh
viém than kinh bi kim hdm & chudt thiéu hut MAGL béi viéc gigm axit arachidonic, ma
14 san phdm thu duoc ctia MAGL [ti liéu phi sang ché 13: Science, vol. 334, c4c trang
809-813, 2011]. Do d, chét trc ché MAGL c6 trién vong 1a thudc diéu tri méi cho bénh
da xo cung.

Chén thuong so ndo (Traumatic brain injury-TBI) 12 tinh trang gdy anh huéng
cuc ky nghiém trong lén tim cua d6i twong, va hién chua c6 phuong phép diéu trj hiéu
qua. 2-AG, ma la co chit cia MAGL, dugc bao céo 1a ¢6 tidc dung bao vé chéng lai sy
chét t& bao than kinh & mAu dong vat bi tdn thuong gin dAu [tai liéu phi sang ché 18:
Nature, vol. 413, cac trang 527-531,2001]. Do &6, chét rc ché MAGL ¢ trién vong la
thudc diéu tri hodc du phong méi cho tinh trang chén thuong so no.

Bénh tang nhan 4p thuong gay mat thi luc, va dugc cho 13 vn dé xa hoi nghiém
trong. 2-AG, ma la co chit cia MAGL, dugc bdo céo 1a hoat hda dong chay chira nuée &
mau dich truyén trong mét [tai liéu phi séng ché 19: Experimental Eye Research (Exp.
Eye Res.), vol. 87, céc trang 106-114, 2008]. Do d6, chit trc ché MAGL c6 trién vong la
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thudc diéu tri hodc dy phong méi cho bénh ting nhan 4p.

R&i loan lo 4u 13 bénh tdm thdn ma xay ra mot cach rat thuong xuyén, va anh
hudng 16n dén chét luong cudc séng. 2-AG, ma 1a co chit cia MAGL, dugc béo cdo la
thé hién tac dung chdng lo au trong thir nghiém mé 1§ chit thdp nang cao, ma 1a hé thong
thir nghiém rdi loan lo 4u c6 hiéu qua [tai liéu phi séng ché 20: Behavioural Brain
Research (Behav. Brain Res.), vol. 252, céc trang 10-17, 2013]. Do do, chét rc ché
MAGL c¢6 trién vong 1a thudc diéu tri méi cho rbi loan lo au.

2-AG, ma 12 co chit cia MAGL, dugc bdo cdo 1a thé hién tac dung chéng cam
thu dau trong thir nghiém formalin [tai liéu phi sang ché 21: British Journal of
Pharmacology, vol. 150, cac trang 693-701, 2007]. Ngoai ra, 2-AG dugc bao cdo 1a thé
hién hiéu qua trong thir nghiém ting cam gidc dau & mau dau do ung thu biéu bi [tai lidu
phi sang ché 22: Pharmacological Research (Pharmacol. Res.), vol. 64, cac trang 60-67,
2011]. Do d6, chét trc chéd MAGL c¢6 trién vong 14 thude diéu tri méi cho chimg dau do
viém va dau than kinh.

Chimg dong kinh gy anh hudng 16n dén doi sdng hang ngay. Da biét ring bénh
viém than kinh dugc cam tng & hdi hai ma clia bénh nhén dong kinh thity thai duong, va
bénh viém than kinh di kém véi su hoat hda té bao than kinh dém lién quan dén con co
giat [tai liéu phi sang ché 23: Nature Medicine (Nature Med.), vol. 16, cac trang 413-419,
2010]. 2-AG, ma la co chit cia MAGL, ¢6 tac dung (rc ché co co gidt cam Ung boi
pentylenetetrazole, ma la mau bénh co giat cap [tai liéu phi sdng ché 24: Neurochemical
Research (Neurochem. Res.), vol. 36, cac trang 1520-1525, 2011]. Do do6, chét tc ché
MAGL c6 trién vong 12 thude diéu tri méi cho ching dong kinh.

TrAm cam 12 bénh xuét hién mdt cach rat thudong xuyén trong xa hi hién dai, va
anh hudng 16n dén chét luong cudc séng. 2-AG, malaco chit cia MAGL, dugc bao cdo
1 thé hién tac dung chéng trAm cam trén mau trAim cam man tinh ma 13 hé thng thir
nghiém trdm cam c6 hiéu qua [tai liéu phi sang ché 25: Neuropsychopharmacology, vol.
39, céc trang 1763-1776, 2014]. Do d6, chét tc ché MAGL c6 trién vong 1a thude diéu tri
méi cho bénh trAm cam.

Dau nira dau 12 bénh thudng xuyén xay ra trong xa hoi hién dai, va anh hudng
16n dén chét lugng cude sdng. Mot trong cac yéu t6 gy ra dau ntra dAu 12 bénh viém than
kinh. Su hoat hda CB2 dugc bdo céo 1a co tic dung gidm dau & chudt str dung
nitroglycerin, ma la h¢ thdng thir nghiém dau nira d4u c6 hidu qua [tai liéu phi sang ché
26: Journal of Headache va Pain, vol. 15, No. 14, 2014]. Do do, chét trc ché MAGL c¢6
trién vong 13 thude diéu tri m&i cho chiing dau nira dau.

Phu nio 1a bénh phat trién di kém véi nhiéu bénh ndo. Mot trong cac nguyén
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nhan gy phu ndo 1a sy xep hang rdo mau ndo. Axit arachidonic va eicosanoids dugc biét
1a gdy xep hang rao mau ndo [tai liéu phi sang ché 27: Brain Research, vol. 1298, c4c
trang 13-23, 2009]. Chét (rc ché ma trc ché tac dong ctia MAGL 1am giam sy san sinh axit
arachidonic bdi MAGL. Do dd, chét irc ché MAGL ¢6 trién vong la thudc diéu tri moi
cho bénh phu ndo.

Thiéu mau ndo cuc bd 14 mot yéu td gay khéi phat chimg nhdi mau ndo. 2-AG,
ma 1 co chét cia MAGL, dugc bdo cdo 14 c6 tac dung bao vé ndo trong hé thdng thir
nghiém c6 hiéu qua ddi véi thiéu méu ndo cuc bod [tai lidu phi sang ché 28: Brain
Research, vol. 1474, céc trang 91-99, 2012]. Do d9, chét trc ch8 MAGL c6 trién vong la
thubc diéu tri méi cho chiing thiéu mau ndo cuc bo.

V& hop chét di vong, c4c hop cht sau 1a da biét. Tai liéu sang ché 1 m6 ta ring
hop chét c6 cong thire (I) dudi day:

o

R1-—N\>\;L
M)
bN\F@ ()

trong d6 mdi ky hiéu la nhu dugc dinh nghia trong tai liéu sang ché 1, 1a chit trc ché
MAGL va hiru ich dé didu tri, cai thién hodc phong ngira bénh thoai héa than kinh, rbi
loan lo 4u, chig dau hodc chung dong kinh.

Tai liéu séng ché 2 mo ta ring hop chét c6 cong thire (I) dudi day:

o)
N
OBORDuS
L - YT L (1)

trong d6 mdi ky hiéu la nhu dugce dinh nghia trong tai liéu séng ché 2, 14 chét trc ché
MAGL va hitu hidu dé phong ngira hogc diéu trj bénh thoai héa than kinh (vi dy, bénh
Alzheimer, bénh Parkinson, bénh Huntington, bénh xo ctimg cdt bén teo co, chin thuong
so ndo, bénh tang nhan ap, bénh da xo cimg, v.v.), rdi loan lo 4u, cac chimg dau (vi du,
chirg dau do viém, chirmg dau do ung thu, chimg dau than kinh, v.v.), chimg dong kinh,
bénh trim cam va twong twr.

Tai lidu séng ché 3 mo ta ring hop chét c6 cong thirc (I) dudi day:
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OO0
(D

trong d6 mdi ky hiéu Ia nhu duge dinh nghia trong tai liéu sang ché 3, 14 chét wc ché
MAGL va hiru ich dé diéu tri chimg dau va tuong tu.
Tai lidu sang ché 4 mé ta rang hop chét c6 cong thire (I) dudi day:
O

Q
}—NCPN—C N—Z{Z o
(R

Y
)s

trong d6 mdi ky hiéu I nhu duge dinh nghia trong tai liéu sang ché 4, 1a chit trc ché
MAGL va hitu ich dé diéu tri chimg dau va tuong ty.

Tai liéu sang ché 5 mb ta ring hop chét c6 cong thirc (I) dudi déy:

o /\ 0
Y>—N\_|JN-<>N—(Z 0
(RYs

trong d6 mdi ky hiéu 12 nhu duge dinh nghia trong tai liéu sang ché 5, 1a chét @rc ché
MAGL va hitu ich d& diu tri ching dau va tuong tu.

Tai liéu sang ché 6 mo ta rang hop chit c6 cong thirc (1) dudi day:

Rz
./ o)
Y—N N N
(- < 0

trong d6 mdi ky hiéu la nhu duge dinh nghia trong tai liéu sdng ché 6, 12 chit {rc ché
MAGL va hitu ich dé diu tri ching dau va tuong tu.

Tai liéu sang ché 7 mo ta ring hop chét c6 cong thirc sau day:

Q—<>N—-<>N—/<:

trong d6 mdi ky hiéu Ia nhu duge dinh nghia trong tai liéu sang ché 7, 1 hiru ich 1am chét
trc ché MAGL.
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Tai liéu sang ché 8 mé ta ring hop chét c6 cong thirc sau day:

O
>t o
Y-—N\_JN—CN—I(Z

trong d6 mdi ky hiéu 1a nhu dugc dinh nghia trong tai liéu sng ché 8,

va cdng thire sau day:

/‘(O 2
\AE,—N\_/N—CN—[(Zb

trong d6 mdi ky hiéu 12 nhu duge dinh nghia trong tai liéu sing ché 8, 14 hiru ich 1am chét
trc ché MAGL.

Tai liéu sang ché 9 mo ta ring hop chét c6 cong thirc sau day:

N OEO

trong d6 mdi ky hiéu 1a nhu duge dinh nghia trong tai liéu sang ché 9, 12 hitu ich 1am chat
trc ché MAGL.

Tai lidu sang ché 10 mo ta rang hop chét c6 cong thirc (I) dudi day:

0 o
Y}—NUN—CN—[(Z

ey

™

trong d6 mdi ky hiéu 1a nhu duge dinh nghia trong tai li¢u sang ché 10, 12 cht (rc ché
MAGL va hitu ich d& diéu tri, cai thién hodc phong ngira cc bénh chuyén hoa (bénh béo
phi, bénh dai thao duodng).

Tai liéu sang ché 11 mo ta ring hop chét ¢6 cong thie (1) dudi day:
o M\ O
N N N
SO,
D

trong d6 mdi ky hiéu 12 nhu duge dinh nghia trong tai li¢u sang ché 11, 1a chét trc ché

MAGL va hitu ich dé diéu tri, cai thién hoic phong ngira cac bénh chuyén hoa (bénh béo
-8-
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phi, bénh dai thdo duodng).
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Ban chit ky thuit ctia sing ché
Vén d& ky thuét can giai quyét

Muc dich cta sang ché 1 nhim d& xuét hop chét c6 chét &rc ché hoat tinh MAGL,
ma dugc cho 13 hitu ich 1am tac nhin phong ngura hodc didu tri cac bénh thodi hoa than
kinh (vi du, bénh Alzheimer, bénh Parkinson, b¢nh Huntington, bénh xo cing cdt bén teo

co, chin thwong so ndo, bénh ting nhan 4p, bénh da xo cting, v.v.), roi loan lo au, cac
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chtng dau (vi du, chimg dau do viém, chimg dau do ung thu, chimg dau than kinh, v.v.),
chtimg dong kinh, bénh trdm cam va tuong tu.
Céch thirc giai quyét van aé

Céc tac gia sang ché da tién hanh nghién ctru siu rong d8 nd luc giai quyét vin aé
néu trén va da phat hién thiy rang hop chét c6 cong thirc (I) dudi ddy c6 hoat tinh e ché
MAGL, va do dé, dugc mong doi 12 hitu ich 1am tdc nhan phong ngtra hodc diéu tri cac
bénh thoai héa than kinh (vi du, bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh
X0 cimg cdt bén teo co, chin thuong so ndo, bénh ting nhén ap, bénh da xo cimg, V.V.),
rbi loan lo Au, cac chimg dau (vi du, ching dau do viém, chimg dau do ung thu, chimg
dau thin kinh, v.v.), chimg dong kinh, bénh trim cam va tuong tw, diéu nay d4n dén hoan
thanh sang ché.

Theo d6, sang ché dé xuét cac gidi phap sau.

[1] Hop chét c6 cong thire (1):

trong do:

vong A 1a vong tuy y dugc thé tiép,

vong D la vong tuy y dugc thé tiép,

nla 1 hodc 2,

X Ia -O-, -CR'R, -CR'R%-O-, -O-CR'R* hogc -NR*-,

mdi nhém R', R? va R? ddc 14p 1a nguyén tir hydro hodc phén tr thé, va
mdi nhém R? va R® doc 14p 1a nguyén t& hydro hodic nhém Cy¢ alkyl tily y duoc thé bang
(cac) nguyén tir halogen,

hotic mudi ctia né (sau day doi khi con duge goi 1a hop chét (D).

[2] Hop chét hoic mubi theo muc [1] néu trén, trong d6

vong D la vong xyclobutan;

nlal;

X1a-0O-;va
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ca R? va R® déu 1a nguyén tir hydro.
[3] Hop chét hodc mubi theo muc [1] ho#ic [2] néu trén, trong d6 vong A 14 di vong khong
thom c6 3 dén 14 canh tiy y duoc theé tiép.
[4] Hop chét hoic mudi theo muc [1] néu trén, trong do:
vong A 1a di vong khong thom ¢6 3 dén 14 canh tdy y dugc thé tiép bang 1 dén 3 phén tir
thé duogc chon tir
(2) nhém C, alkyl tily y duoc thé bing 1 dén 3 phan tir thé dugc chon tir
(i) nhom C;.jearyloxy tuy y duoc thé bang 1 dén 3 phan tir thé duogc chon tir
(I) nguyén tir halogen,
(IT) nhom C¢ alkyl tiy y dugc halogen hda,
(IIT) nhom Cs. g xycloalkyl,
(IV) nhém di vong khong thom co tur 3 dén 14 canh tiry y duoc thé bang 1
dén 3 nguyén tir halogen, va
(V) nhém xyano,
(i) nhom Cg.1aaryl thly ¥ duogc thé bing 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tr halogen, va
(I) nhém C¢ alkyl tiy y duoc halogen hoa,
(iii) nguyén ti halogen, va
(iv) nhom C_j6 aralkyloxy tuy y duoc thé bang 1 dén 3 phén tir thé duge chon tir
(I) nguyén tr halogen, va
(II) nhém Cy alkyl,
(b) nhom Cs.16 aralkyloxy tuy y dugc thé b.%lng 1 #n3 phén tt thé duoc chon tir
(1) nguyén tr halogen,
(i) nhém C, alkyl tuy y dugc halogen hoa, va
(iii) nhém Cy6 .alkoxy tiy y duoc halogen hoa,
(¢) nhém C,.4 alkenyl tuy y duoc thé bang 1 dén 3 phan tir thé duoc chon tir
(i) nhom Cg_qaryl tuy y duoc thé bang 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen, va
(IT) nhom Cy4 alkyl tiy y duoc halogen hoa, va
(ii) nguyén tr halogen,
(d) nhom Cg 4aryloxy tuy y duge thé bang 1 dén 3 nguyén tir halogen, va
(¢) nhém di vong khong thom c6 tir 3 dén 14 canh ty y dugc thé béng 1 dén 3 phan
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tir thé duge chon tir
(i) nguyén tir halogen, va
(ii) nhom Cy¢ alkyl tly y dugc halogen héa;
vong D 1a C4-5 xycloalkan;
nla 1 hoac 2;
X 1a -O-, -CH,- hoac -O-CH,-; va
R? va R® déu 14 nguyén ttt hydro.
[5]Hop chét hoic mudi theo muc bét ky trong s6 muc [1] néu trén, trong d6
vong A la
(1) azetidin vong tiy y duoc thé tiép bing 1 dén 3 phén tir thé duge chon tir
(a) nhom benzyloxy tuy y duoc thé bang 1 dén 3 phén tir thé duoc chon tir
(i) nguyén tir halogen, va
(ii) nhém Cy6 alkyl tiy y duoc halogen hoa,
(2) vong piperidin tiry y dugc thé tiép bang 1 dén 3 phan tr thé duge chon tir
(a) nhom Cy4 alkyl tiy y dugc thé bang 1 dén 3 phéan tir thé duoc chon tir
(i) nhom phenoxy tuy y dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen,
(IT) nhém Cy.¢ alkyl tly y dugc halogen hoa, va
(IIT) nhom azetidinyl tuy y dugc thé bing 1 dén 3 nguyén tir halogen,
(ii) nhém phenyl tiry y duoc thé bang 1 dén 3 nguyén t halogen, va
(iii) nguyén tr halogen, va
(b) nhém dihydrobenzofuryl tuy y dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén tur halogen, va
(ii) nhém C ¢ alkyl tiry ¥ dugc halogen héa, hodc
(3) vong 7-azaspiro[3,5]nonan ty y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhém phenoxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen;
vong D la vong xyclobutan;
nlal;
X 1a-0O-;va
ca R*va R® déu 1a nguyén tir hydro.

[6] Hop chét hodc mudi theo muc bét ky trong s6 muc [1] néu trén, trong d6
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vong A 1a
(1) vong azetidin dugc thé tiép bang 1 dén 3 phan tir thé duoc chon tir
(a) nhém benzyloxy dugc thé bing 1 dén 3 phan tir thé duoc chon tir

(i) nguyén tr halogen, va

(ii) nhom Cy¢ alkyl tuy ¥ duge halogen hoa;
vong D 1a vong xyclobutan;
nlal;
X1a-0-; va
R? va R® déu 1 nguyén tir hydro.
[7] (2s,4s)-2-((3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi ctia no.
[8] (2s,45)-2-((3-((2-metyl-4-(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi ctia né.
[9] (25,45)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi cta no.
[10] Thudc chtra hop chét hogic mudi theo muc bét ky trong s& céc muc tir [1] dén [9] néu
trén.
[11] Thudc theo muc [10] néu trén, ma 13 chét rc ché monoaxylglyxerol lipaza.
[12] Thubc theo muc [10] néu trén, ma 1a tdc nhin phong ngira hogdc diéu tri bénh
Alzheimer, bénh Parkinson, bénh Huntington, bénh xo ctiing cdt bén teo co, bénh da xo
ctmg, ri loan lo 4u, chimg dau, chimg dong kinh hodc bénh trAm cam.
[13] Hop chét hoic mudi ctia hop chét hoic mudi theo muc bét ky trong s6 cac muc tir [1]
dén [9] néu trén dé sir dung trong phong ngtra hodc didu tri bénh Alzheimer, bénh
Parkinson, bénh Huntington, bénh xo cting cdt bén teo co, bénh da xo cung, rdi loan lo 4u,
chirng dau, chirng dong kinh hodc bénh trdm cam.
Hiéu qua cua sang ché

Theo sang ché, co thé @ xuét hop chit c6 hoat tinh tc ché MAGL vuot troi, ma
duoc cho 13 hitu hiéu 1am tic nhan phong ngilra hodc didu tri cac bénh thoi hoa than kinh
(vi dy, bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh xo cing cot bén teo co,
chén thuong so ndo, bénh ting nhan 4p, bénh da xo climg, v.v.), rdi loan lo 4u, céc chimg
dau (vi du, chimg dau do viém, chimg dau do ung thu, chirng dau than kinh, v.v.), chimg
dong kinh, bénh trAm cam va tuong tu.

M6 ta chi tiét sang ché
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Sang ché dwoc mé ta chi tiét dudi day

Dinh nghia vé mdi phan tir thé dugc st dung trong ban mo ta nay duge mo ta chi
tiét du6i ddy. Trir phi c6 quy dinh khac, mdi phan tir thé c6 y nghia nhu sau.

Trong ban md ta ndy, cac vi du vé& “nguyén tir halogen” bao g6m flo, clo, brom
va 10t.

Trong ban mo t4 nay, cac vi du vé “nhém C,. alkyl” bao gdm metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-etylpropyl,
hexyl, isohexyl, 1,1-dimetylbutyl, 2,2-dimetylbutyl, 3,3-dimetylbutyl va 2-etylbutyl.

Trong ban mo t nay, cac vi du vé “nhom C, alkyl ty ¥ dugc halogen hoa” bao
g6m nhém C 4 alkyl tiy y ¢6 1 dén 7, t6t hon 1a 1 dén 5, nguyén tir halogen. Cac vi du cu
thé clia chung bao gdm metyl, clometyl, diflometyl, triclometyl, triflometyl, etyl, 2-
brometyl, 2,2,2-trifloetyl, tetrafloetyl, pentafloetyl, propyl, 2,2-diflopropyl, 3,3,3-
triflopropyl, isopropyl, butyl, 4,4,4-triflobutyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, 5,5,5-triflopentyl, hexyl va 6,6,6-triflohexyl.

Trong ban mo t4 nay, cac vi du vé “nhém C,.¢ alkenyl” bao gdm etenyl, 1-
propenyl, 2-propenyl, 2-metyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-metyl-2-
butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-metyl-3-pentenyl, 1-hexenyl,
3-hexenyl va 5-hexenyl.

Trong ban mo ta nay, cac vi du vé “nhém Cy alkynyl” bao gdm etynyl, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl va 4-metyl-
2-pentynyl.

Trong ban mo ta nay, cac vi du vé “nhém Cs.jo xycloalkyl” bao gbm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, bixyclo[2.2.1]heptyl,
bixyclo[2.2.2]octyl, bixyclo[3.2.1]octyl va adamantyl.

Trong ban mé ta nay, cac vi du vé “nhom Cj.19 xycloalkyl tiy y dugc halogen
hoa” bao gdm nhém Cs_ g xycloalkyl tiy ¥ ¢6 1 dén 7, tbt hon 14 1 dén 5, nguyén tir
halogen. Céc vi du cu thé ctia chung bao gdm xyclopropyl, 2,2-difloxyclopropyl, 2,3-
difloxyclopropyl, xyclobutyl, difloxyclobutyl, xyclopentyl, Xyclohexyl, xycloheptyl va
xyclooctyl.

Trong ban md ta ndy, cac vi du vé “nhém Cj.9 Xycloalkenyl” bao gdm
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl va
xyclooctenyl.

Trong ban mo ta nay, cc vi du vé “nhém Cg.jsaryl” bao gdm phenyl, 1-naphtyl,
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2-naphtyl, 1-anthryl, 2-anthryl va 9-anthryl.

Trong ban mo ta nay, cac vi du vé& “nhém Cy.j6 aralkyl” bao gdbm benzyl,
phenetyl, naphtylmetyl va phenylpropyl.

Trong ban mo ta nay, cac vi du vé “nhém C,.¢ alkoxy” bao gdm metoxy, etoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy va hexyloxy.

Trong ban mo ta nay, cic vi du vé “nhém C,6 alkoxy tity y dugc halogen hoa”
bao gdm nhém C ¢ alkoxy tiy ¥ ¢6 1 dén 7, tdt hon 12 1 dén 5, nguyén tir halogen. Cac vi
du cu thé ciia chung bao gdm metoxy, diflometoxy, triflometoxy, etoxy, 2,2,2-trifloetoxy,
propoxy, isopropoxy, butoxy, 4,4,4-triflobutoxy, isobutoxy, sec-butoxy, pentyloxy va
hexyloxy.

Trong ban mo ta nay, cac vi du vé “nhém Cs. xycloalkyloxy” bao gbm
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, xycloheptyloxy va
xyclooctyloxy.

Trong ban mo ta nay, cac vi du vé “nhém C 4 alkylthio” bao gdm metylthio,
etylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-butylthio, pentylthio va
hexylthio.

Trong ban md ta nay, cac vi du vé “nhém C alkylthio tiry y dugc halogen hoa”
bao gdm nhém C,¢ alkylthio tiry ¥ ¢6 1 dén 7, tbt hon 1a 1 dén 5, nguyén tir halogen. Céc
vi du cu thé ctia chung bao gdm metylthio, diflometylthio, triflometylthio, etylthio,
propylthio, isopropylthio, butylthio, 4,4.,4-triflobutylthio, pentylthio va hexylthio.

Trong ban mo ta nay, cac vi du vé “nhém C, alkyl-cacbonyl” bao gbm axetyl,
propanoyl, butanoyl, 2-metylpropanoyl, pentanoyl, 3-metylbutanoyl, 2-metylbutanoyl,
2,2-dimetylpropanoyl, hexanoyl va heptanoyl.

Trong ban mo ta nay, cac vi du vé “nhom Cy6 alkyl-cacbonyl tuy y duge halogen
hoa” bao gdm nhém Cy¢ alkyl-cacbonyl tuy ¥ ¢6 1 dén 7, t6t hon 1a 1 dén 5, nguyén tir
halogen. Cac vi du cu thé ctia chiing bao gdm axetyl, cloaxetyl, trifloaxetyl, tricloaxetyl,
propanoyl, butanoyl, pentanoyl va hexanoyl.

Trong ban mo ta nay, céc vi du vé& “nhém Cy.¢ alkoxy-cacbonyl” bao gdm
metoxycacbonyl, etoxycacbonyl, propoxycacbonyl, isopropoxycacbonyl, butoxycacbonyl,
isobutoxycacbonyl, sec-butoxycacbonyl, tert-butoxycacbonyl, pentyloxycacbonyl va
hexyloxycacbonyl.

Trong ban mo ta nay, cac vi du vé “nhém Cg.1saryl-cacbonyl” bao gém benzoyl,
1-naphthoyl va 2-naphthoyl.

Trong ban md ta ndy, cac vi du vé “nhém Cr.;6 aralkyl-cacbonyl” bao gom
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phenylaxetyl va phenylpropionyl.

Trong ban mo ta nay, cic vi du vé “nhém heteroxyclylcacbonyl thom c6 5 dén 14
canh” bao gdm nicotinoyl, isonicotinoyl, thenoyl va furoyl.

Trong ban m6 ta nay, cac vi du v& “nhom heteroxyclylcacbonyl khong thom c6 3
dén 14 canh” bao gdbm morpholinylcacbonyl, piperidinylcacbonyl va pyrolidinylcacbonyl.

Trong ban mo t4 nay, cic vi du v& “nhém mono- hoic di-C ¢ alkyl-carbamoyl”
bao gdbm metylcarbamoyl, etylcarbamoyl, dimetylcarbamoyl, dietylcarbamoyl va N-etyl-
N-metylcarbamoyl.

Trong ban mo ta ndy, cac vi du vé “nhém mono- hodc di-C;.j¢ aralkyl-carbamoy!”
bao gdm benzylcarbamoyl va phenetylcarbamoyl.

Trong ban mé ta nay, cic vi du v& “nhém C,4 alkylsulfonyl” bao gbm
metylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, sec-
butylsulfonyl va tert-butylsulfonyl.

Trong ban mé ta nay, cac vi du v& “nhém C . alkylsulfonyl tiy y duoc halogen
héa” bao gdbm nhém Cy.¢ alkylsulfonyl tiy ¥ ¢6 1 dén 7, t6t hon 1 1 dén 5, nguyén tr
halogen. Cac vi du cu thé cua ching bao gdbm metylsulfonyl, diflometylsulfonyl,
triflometylsulfonyl, etylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, 4,4,4-
triflobutylsulfonyl, pentylsulfonyl va hexylsulfonyl.

Trong ban mo t4 nay, cac vi du vé “nhom Cg.j4arylsulfonyl” bao gdm
phenylsulfonyl, 1-naphtylsulfonyl va 2-naphtylsulfonyl.

Trong ban md t4 ndy, cac vi du vé “phan tit th&” bao gdm nguyén tir halogen,
nhém xyano, nhém nitro, nhém hydrocacbon tuy y duge thé, nhom di vong tiry y duoc
thé, nhém axyl, nhém amino tiy y duoc thé nhém, nhém carbamoyl tlly y dugc thé,
nhém thiocarbamoyl tuy y duoc thé, nhom sulfamoyl tuy y duge thé, nhém hydroxy tiy ¥
duoc thé, nhém sulfanyl (SH) ty ¥ dugc thé va nhém silyl ty ¥ duoc thé.

Trong ban mo ta nady, cac vi du vé “nhém hydrocacbon” (ké ca “nhom
hydrocacbon” ciia “nhém hydrocacbon tiry y dugc thé”) bao gdm nhém C ¢ alkyl, nhom
C,.¢ alkenyl, nhém C,.¢ alkynyl, nhém Cj.1o Xycloalkyl, nhém C.1 xycloalkenyl, nhém
Cg.14aryl va nhom Cs.j6 aralkyl.

Trong ban md ta nay, cac vi du v& “nhém hydrocacbon tuy y dugc thé” bao gdm
nhom hydrocacbon tity y ¢6 (cac) phén tir thé duge chon tir nhom phan tir thé A duéi day.
[Nhém phén tir thé A]

(1) nguyén tur halogen,

(2) nhom nitro,
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(3) nhém xyano,

(4) nhom oxo,

(5) nhém hydroxy,

(6) nhém Cy4 alkoxy tuy y duoc halogen hoa,

(7) nhém Cg_4aryloxy (ching han, phenoxy, naphtoxy),

(8) nhom C.44 aralkyloxy (ching han, benzyloxy),

(9) nhém heteroxyclyloxy thom ¢6 5 dén 14 canh (ching han, pyridyloxy),
(10) nhom heteroxyclyloxy khong thom c6 3 dén 14 canh (ching han, morpholinyloxy,
piperidinyloxy),

(11) nhém C,¢ alkyl-cacbonyloxy (ching han, axetoxy, propanoyloxy),

(12) nhom Cg_ygaryl-cacbonyloxy (chang han, benzoyloxy, 1-naphthoyloxy, 2-
naphthoyloxy),

(13) nhém Cy_¢ alkoxy-cacbonyloxy (ching han, metoxycacbonyloxy, etoxycacbonyloxy,

propoxycacbonyloxy, butoxycacbonyloxy),

(14) nhém mono- hodc di-Cy.¢ alkyl-carbamoyloxy (chdng han, metylcarbamoyloxy,
etylcarbamoyloxy, dimetylcarbamoyloxy, dietylcarbamoyloxy),

(15) nhom Cg_j4aryl-carbamoyloxy (ching han, phenylcarbamoyloxy,
naphtylcarbamoyloxy),

(16) nhém heteroxyclylcacbonyloxy thom ¢6 5 dén 14 canh (ching han, nicotinoyloxy),
(17) nhém heteroxyclylcacbonyloxy khong thom c6 3 dén 14 canh (ching han,
morpholinylcacbonyloxy, piperidinylcacbonyloxy),

(18) nhom C 6 alkylsulfonyloxy tiy y dugc halogen hoa (ching han, metylsulfonyloxy,
triflometylsulfonyloxy),

(19) nhém Cg.yqarylsulfonyloxy nhom tuy y duoc thé bang nhém C 4 alkyl (ching han,
phenylsulfonyloxy, toluensulfonyloxy),

(20) nhom C¢ alkylthio tity y duge halogen hoa,

(21) nhom di vong thom ¢6 5 dén 14 canh,

(22) nhém di vong khong thom c6 3 dén 14 canh,

(23) nhom formyl,

(24) nhém carboxy,

(25) nhém C6 alkyl-cacbonyl tily y dugc halogen hoa,

(26) nhom Cg_jqaryl-cacbonyl,
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(27) nhém heteroxyclylcacbonyl thom ¢6 5 dén 14 canh,

(28) nhém heteroxyclylcacbonyl khong thom ¢6 3 dén 14 canh,

(29) nhém C4 alkoxy-cacbonyl,

(30) nhom Cg_j4aryloxy-cacbonyl (ching han, phenyloxycacbonyl, 1-naphtyloxycacbonyl,
2-naphtyloxycacbonyl),

(31) nhom C 6 aralkyloxy-cacbonyl (ching han, benzyloxycacbonyl,
phenetyloxycacbonyl),

(32) nhém carbamoyl,

(33) nhém thiocarbamoyl,

(34) nhom mono- hodc di-Cy_ alkyl-carbamoyl,

(35) nhom Cg._yaryl-carbamoyl (ching han, phenylcarbamoyl),

(36) nhém heteroxyclylcarbamoyl thom ¢6 5 dén 14 canh (ching han, pyridylcarbamoyl,
thienylcarbamoyl),

(37) nhém heteroxyclylcarbamoyl khong thom ¢6 3 dén 14 canh (chang han,
morpholinylcarbamoyl, piperidinylcarbamoyl),

(38) nhom C¢ alkylsulfonyl tuy y duoc halogen hoa,

(39) nhém Cg_yqarylsulfonyl,

(40) nhom heteroxyclylsulfonyl thom c6 5 dén 14 canh (ching han, pyridylsulfonyl,
thienylsulfonyl),

(41) nhom C ¢ alkylsulfinyl tiy y duoc halogen hoa,

(42) nhom Cg_garylsulfinyl (chéng han, phenylsulfinyl, 1-naphtylsulfinyl, 2-
naphtylsulfinyl),

(43) nhom heteroxyclylsulfinyl thom ¢6 5 dén 14 canh (ching han, pyridylsulfinyl,
thienylsulfinyl),

(44) nhém amino,

(45) nhém mono- hodc di-Cy¢ alkylamino (ching han, metylamino, etylamino,
propylamino, isopropylamino, butylamino, dimetylamino, dietylamino, dipropylamino,
dibutylamino, N-etyl-N-metylamino),

(46) nhém mono- hodc di-Cg.j4arylamino (chéing han, phenylamino),

(47) nhém heteroxyclylamino thom ¢6 5 dén 14 canh (ching han, pyridylamino),

(48) nhom Cr.¢ aralkylamino (ching han, benzylamino),

(49) nhom formylamino,
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(50) nhom Cy¢ alkyl-cacbonylamino (chdng han, axetylamino, propanoylamino,
butanoylamino),
(51) nhom (C g alkyl)(Cy.6 alkyl-cacbonyl)amino (ching han, N-axetyl-N-metylamino),
(52) nhom Cg_4aryl-cacbonylamino (ching han, phenylcacbonylamino,
naphtylcacbonylamino),
(53) nhom Cy¢ alkoxy-cacbonylamino (ching han, metoxycacbonylamino,
etoxycacbonylamino, propoxycacbonylamino, butoxycacbonylamino, tert-
butoxycacbonylamino),
(54) nhém C,.6 aralkyloxy-cacbonylamino (ching han, benzyloxycacbonylamino),
(55) nhom C,¢ alkylsulfonylamino (ching han, metylsulfonylamino, etylsulfonylamino),
(56) nhom Cg.4arylsulfonylamino tiy y duoc thé bang nhom C,¢ alkyl (ching han,
phenylsulfonylamino, toluensulfonylamino),
(57) nhom Cy¢ alkyl tiy y duge halogen hoa,
(58) nhém C, ¢ alkenyl,
(59) nhém C,¢ alkynyl,
(60) nhom Cs_j¢ xycloalkyl,
(61) nhém Cs_j xycloalkenyl va
(62) nhom Cg.pqaryl.

S6 phan tir thé trong “nhém hydrocacbon tity y durgc thé&” néu trén 13, vi dy, 1 dén
5, t6t hon 1a 1 dén 3. Néu s phan tir thé 13 2 hodc nhidu hon, thi c4c phan tir thé twong
ting c6 thé 14 giéng nhau hodc khic nhau.

Trong ban mo ta ndy, cac vi du vé “nhém di vong” (ké ca “nhém dj vong” cua
“nhém di vong tiy y dugc thé”) bao gdm (i) nhém di vong thom, (ii) nhom di vong
khong thom va (iii) nhém di vong 6 lién két cdu ¢6 7 dén 10 canh, m&i trong s6 d6 chira
1 dén 4 nguyén tir khac loai dugc chon tir nguyén tir nito, nguyén tr lvu huynh va nguyén
tlr oxy lam nguyén tir ciu thanh vong ngoai nguyén tir cacbon.

Trong ban mo ta ndy, cac vi du vé “nhém di vong thom” (ké ca “nhom di vong
thom c6 5 dén 14 canh”) bao gdm nhém di vong thom ¢6 5 dén 14 canh (tdt honla c6 5
dén 10 canh) chtra 1 dén 4 nguyén ti khéc loai dugc chon tir nguyén ti nito, nguyén tir
luu huynh va nguyén tir oxy lam nguyén tir céu thanh vong ngoai nguyén tir cacbon.

Céc vi dy vu tién vé “nhom di vong thom” bao gbm cac nhém di vong thom don
vong ¢6 5 hodc 6 canh nhu thienyl, furyl, pyrolyl, imidazolyl, pyrazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,2,4-
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oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, triazolyl, tetrazolyl,
triazinyl va trong ty; va cac nhom di vong thom da vong (t6t hon 13 hai vong hodc ba
vong) ngung tu c¢6 8 dén 14 canh nhu benzothiophenyl, benzofuranyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzotriazolyl,
imidazopyridinyl, thienopyridinyl, furopyridinyl, pyrolopyridinyl, pyrazolopyridinyl,
oxazolopyridinyl, thiazolopyridinyl, imidazopyrazinyl, imidazopyrimidinyl,
thienopyrimidinyl, furopyrimidinyl, pyrolopyrimidinyl, pyrazolopyrimidinyl,
oxazolopyrimidinyl, thiazolopyrimidinyl, pyrazolotriazinyl, naphtho[2,3-b]thienyl,
phenoxathiinyl, indolyl, isoindolyl, 1H-indazolyl, purinyl, isoquinolyl, quinolyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, carbazolyl, B-
carbolinyl, phenanthridinyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl va twong
tu.

Trong ban mo ta nay, cac vi du vé “nhém di vong khong thom™ (ké ca “nhém di
vong khong thom c6 3 dén 14 canh”) bao gdm nhém di vong khong thom ¢6 3 dén 14
canh (t6t hon 1a ¢6 4 dén 10 canh) chtra 1 dén 4 nguyén tir khac loai dugc chon tir nguyén
ttr nito, nguyén tr luu huynh va nguyén tir oxy lam nguyén tir c4u thanh vong ngoai
nguyén tr cacbon.

Cécvidulnlﬂénvé“nhénldivbngkhﬁngthonf’bwagénlcécnhénldivbng
khong thom don vong ¢6 3 dén 8 canh nhu aziridinyl, oxiranyl, thiiranyl, azetidinyl,
oxetanyl, thietanyl, tetrahydrothienyl, tetrahydrofuranyl, pyrolinyl, pyrolidinyl,
imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, pyrazolinyl, pyrazolidinyl,
thiazolinyl, thiazolidinyl, tetrahydroisothiazolyl, tetrahydrooxazolyl,
tetrahydroisooxazolyl, piperidinyl, piperazinyl, tetrahydropyridinyl, dihydropyridinyl,
dihydrothiopyranyl, tetrahydropyrimidinyl, tetrahydropyridazinyl, dihydropyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, morpholinyl, thiomorpholinyl, azepanyl,
diazepanyl, azepinyl, oxepanyl, azocanyl, diazocanyl va twong tu; va
cécnhénldivbngkhéngthonldavbngOﬁthonléhaivbnghoacbavbng)ngungtucé9
dén 14 canh nhu dihydrobenzofuranyl, dihydrobenzimidazolyl, dihydrobenzoxazolyl,
dihydrobenzothiazolyl, dihydrobenzisothiazolyl, dihydronaphtho[2,3-b]thieny],
tetrahydroisoquinolyl, tetrahydroquinolyl, 4H-quinolizinyl, indolinyl, isoindolinyl,
tetrahydrothieno[2,3-c]pyridinyl, tetrahydrobenzazepinyl, tetrahydroquinoxalinyl,
tetrahydrophenanthridinyl, hexahydrophenothiazinyl, hexahydrophenoxazinyl,
tetrahydrophthalazinyl, tetrahydronaphthyridinyl, tetrahydroquinazolinyl,
tetrahydrocinnolinyl, tetrahydrocarbazolyl, tetrahydro-B-carbolinyl, tetrahydroacrydinyl,
tetrahydrophenazinyl, tetrahydrothioxanthenyl, octahydroisoquinolyl va tuong tu.

-21-



31115

Trong ban mo ta nay, cac vi du uu tién vé “nhém di vong c6 lién két cdu c6 7 dén
10 canh” bao gébm quinuclidinyl va 7-azabixyclo[2.2.1]heptanyl.

Trong ban mo ta nay, cac vi du vé “nhém di vong chira nito™ bao gém “nhom di
vong” chura it nhét mét nguyén tir nito 1am nguyén ti cAu tao vong. |

Trong ban mo ta ndy, cac vi du v& “nh6m dj vong tity ¥ dugce thé” bao gdm nhom
di vong tlty ¥ ¢6 (céc) phan tir thé duge chon tir nhém phéan tir thé A néu trén.

S phén tir thé trong “nhom di vong tuy y dugc thé” 13, vi du, 1 dén 3. Néu s6
phén tir thé 12 hai hoic nhiéu hon, thi phan tr thé twong g c6 thé 12 giéng nhau hoic
khac nhau.

Trong ban mo ta ndy, cdc vi du vé “nhém axyl” bao gbdm nhém formyl, nhom
carboxy, nhém carbamoyl, nhém thiocarbamoyl, nhém sulfino, nhém sulfo, nhom
sulfamoyl va nhém phosphono, mdi trong s6 chiing tiry ¥ ¢6 “1 hodc 2 phéan tir thé duoc
chon tir nhém C,¢ alkyl, nhom C, alkenyl nhém, nhom Cs.19 xycloalkyl, nhém Cs.9
xycloalkenyl, nhom Ce_1saryl, nhém Cy.6 aralkyl, nhom di vong thom c6 5 dén 14 canh
va nhém di vong khong thom c6 3 dén 14 canh, mdi trong s ching tly ¥ ¢6 1 dén 3 phan
tir thé duoc chon tir nguyén tir halogen, nhom C ¢ alkoxy tlry y dugc halogen hda, nhom
hydroxy, nhém nitro, nhém xyano, nhém amino va nhém carbamoyl”.

Céc vi du vé “nh6ém axyl” con bao gdm nhém hydrocacbon-sulfonyl, nhém

heteroxyclylsulfonyl, nhém hydrocacbon-sulfinyl va nhém heteroxyclylsulfinyl.

O day, nhém hydrocacbon-sulfonyl c¢6 nghia 12 nhém sulfonyl duoc lién két véi
nhém hydrocacbon, nhém heteroxyclylsulfonyl c6 nghia 1a nhém sulfonyl dugc lién két
v6i nhém di vong, nhém hydrocacbon-sulfinyl ¢6 nghia 1a nhém sulfinyl dugc lién két
v6i nhém hydrocacbon va nhém heteroxyclylsulfinyl ¢6 nghia 13 nhém sulfinyl dugce lién
két véi nhém di vong.

Céc vi du vu tién vé “nhém axyl” bao gdm nhém formyl, nhém carboxy, nhém
C, alkyl-cacbonyl, nhém C,.¢ alkenyl-cacbonyl (ching han, crotonoyl), nhém Cj.1
xycloalkyl-cacbonyl (ching han, xyclobutancacbonyl, xyclopentancacbonyl,
xyclohexancacbonyl, xycloheptancacbonyl), nhém Cs.jp xycloalkenyl-cacbonyl (ching
han, nhém 2-xyclohexencacbonyl), nhom C.j4aryl-cacbonyl, nhém Cs.16 aralkyl-
cacbonyl, nhém heteroxyclylcacbonyl thom ¢6 5 dén 14 canh, nhém
heteroxyclylcacbonyl khong thom ¢6 3 dén 14 canh, nhém C, alkoxy-cacbonyl, nhém
Cs.1saryloxy-cacbonyl (ching han, phenyloxycacbonyl, naphtyloxycacbonyl), nhém Cy.16
aralkyloxy-cacbonyl (ching han, benzyloxycacbonyl, phenetyloxycacbonyl), nhém
carbamoyl, nhém mono- hodc di-C,.¢ alkyl-carbamoyl, nh6ém mono- hoic di-C,.4 alkenyl-

carbamoyl (ching han, diallylcarbamoyl), nhém mono- hogc di-Cs o Xycloalkyl-
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carbamoyl (ching han, xyclopropylcarbamoyl), nhém mono- hodc di-Cg.14aryl-carbamoyl
(ching han, phenylcarbamoyl), nhém mono- hogc di-Cs.16 aralkyl-carbamoyl, nhom
heteroxyclylcarbamoyl thom ¢4 5 dén 14 canh (ching han, pyridylcarbamoyl), nhém
thiocarbamoyl, nhom mono- hodc di-C.6 alkyl-thiocarbamoyl (ching han,
metylthiocarbamoyl, N-etyl-N-metylthiocarbamoyl), nhom mono- hodc di-C,¢ alkenyl-
thiocarbamoyl (ching han, diallylthiocarbamoyl), nhém mono- hodc di-Cs.19 xycloalkyl-
thiocarbamoyl (chang han, xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nhom
mono- hoiic di-Cg.j4aryl-thiocarbamoyl (ching han, phenylthiocarbamoyl), nhém mono-
hodc di-C.j¢ aralkyl-thiocarbamoyl (chéng han, benzylthiocarbamoyl,
phenetylthiocarbamoyl), nhom heteroxyclylthiocarbamoyl thom ¢6 5 dén 14 canh (ching
han, pyridylthiocarbamoyl), nhém sulfino, nhém Cy.¢ alkylsulfinyl (ching han,
metylsulfinyl, etylsulfinyl), nhém sulfo, nhém Cy. alkylsulfonyl, nhém Cg.j4arylsulfonyl,
nh6m phosphono nhém va nhém mono- hodc di-Cy. alkylphosphono (ching han,
dimetylphosphono, dietylphosphono, diisopropylphosphono, dibutylphosphono).

Trong ban md ta nay, cac vi du vé “nhém amino tuy y dugc thé&” bao gdbm nhém
amino tuy y ¢6 “1 hodc 2 phé”ln tir thé duogc chon tir nhom Cy6 alkyl, nhém Cy. alkenyl,
nhom Cj.19 Xycloalkyl, nhém Ce. 4aryl, nhém Cq.16 aralkyl, nhom C,.¢ alkyl-cacbonyl,
nhém Cgjqaryl-cacbonyl, nhom Cr.i6 aralkyl-cacbonyl, nhom heteroxyclylcacbonyl thom
¢6 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom c6 3 dén 14 canh, nhém Cy4
alkoxy-cacbonyl, nhém di vong thom ¢6 5 dén 14 canh, nhém carbamoyl, nhém mono-
hodc di-C,. alkyl-carbamoyl, nhém mono- hodc di-Cs.16 aralkyl-carbamoyl, nhom Cj.
alkylsulfonyl va nhom Cg.jsarylsulfonyl, mdi trong s6 ching tiy ¥ ¢6 1 dén 3 phén tir thé
duoce chon tir nhom phin tir thé A”.

Céc vi du vu tién vé& nhém amino tiy y dugc thé bao gdbm nhém amino, nhém
mono- hoic di-(tlly y dwoc halogen hoa C . alkyl)amino (ching han, metylamino,
triflometylamino, dimetylamino, etylamino, dietylamino, propylamino, dibutylamino),
nhom mono- hoic di-Cy¢ alkenylamino (chéng han, diallylamino), nhém mono- hogc di-
Cs.1 xycloalkylamino (chang han, xyclopropylamino, xyclohexylamino), nhém mono-
hoic di-Cg.sarylamino (ching han, phenylamino), nhém mono- hodc di-C7.16
aralkylamino (ching han, benzylamino, dibenzylamino), nh6m mono- hodc di-(tuy y
duoc halogen héa Cy¢ alkyl)-cacbonylamino (ching han, axetylamino, propionylamino),
nhém mono- hoic di-Cq.j4aryl-cacbonylamino (chéng han, benzoylamino), nhém mono-
hoic di-C;.16 aralkyl-cacbonylamino (ching han, benzylcacbonylamino), nhém mono-
hoic di- heteroxyclylcacbonylamino thom ¢6 5 dén 14 canh (chang han, nicotinoylamino,

isonicotinoylamino), nhém mono- hogc di- heteroxyclylcacbonylamino khong thom ¢6 3
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dén 14 canh (ching han, piperidinylcacbonylamino), nhém mono- hogc di-Ci.¢ alkoxy-
cacbonylamino (ching han, tert-butoxycacbonylamino), nhém heteroxyclylamino thom
¢6 5 dén 14 canh (ching han, pyridylamino), nhom carbamoylamino, nhém (mono- hodc
di-C,.¢ alkyl-carbamoyl)amino (chéng han, metylcarbamoylamino), nhém (mono- hodc
di-Cy.¢ aralkyl-carbamoyl)amino (ching han, benzylcarbamoylamino), nhém C.¢
alkylsulfonylamino (ching han, metylsulfonylamino, etylsulfonylamino), nhém Ce.
sarylsulfonylamino (ching han, phenylsulfonylamino), nhém (Cy.¢ alky])(Ci. alkyl-
cacbonyl)amino (chéng han, N-axetyl-N-metylamino) va nhém (Cy.¢ alkyl)(Cq.14aryl-
cacbonyl)amino (ching han, N-benzoyl-N-metylamino).

Trong ban mé ta nay, cac vi du vé “nhém carbamoyl tiy y duge thé&” bao gdm
nhom carbamoyl tiy y ¢6 “1 hodc 2 phé‘ln ttr thé duoc chon tir nhém Cyg alkyl, nhom Cy.
alkenyl, nhém Cj.jo Xycloalkyl, nhom Ce.14aryl, nhom Cy.16 aralkyl, nhém Cy6 alkyl-
cacbonyl, nhém Cg.j4aryl-cacbonyl, nhom C-.16 aralkyl-cacbonyl, nhom
heteroxyclylcacbonyl thom ¢6 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom c¢6
3 dén 14 canh, nhém C, alkoxy-cacbonyl, nhém di vong thom ¢6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-Cy.4 alkyl-carbamoyl va nhém mono- hodc di-Cr.6
aralkyl-carbamoyl, mdi trong sd chung tiry y ¢6 1 dén 3 phan tir thé dugc chon tir nhom
phan tir thé A”.

Céc vi du wu tién vé nhém carbamoyl tuy y duogc thé bao gém nhém carbamoyl,
nhém mono- hoic di-Cy.6 alkyl-carbamoyl, nhém mono- hodc di-C,.6 alkenyl-carbamoyl
(ching han, diallylcarbamoyl), nhém mono- hodc di-Cs.1 xycloalkyl-carbamoyl (ching
han, xyclopropylcarbamoyl, xyclohexylcarbamoyl), nhém mono- hodc di-Cg._j4aryl-
carbamoyl (ching han, phenylcarbamoyl), nhém mono- hodc di-Cs.16 aralkyl-carbamoyl
nhém, nhém mono- hoic di-C . alkyl-cacbonyl-carbamoyl (ching han, axetylcarbamoyl,
propionylcarbamoyl), nhém mono- hodc di-Cg.4aryl-cacbonyl-carbamoyl (ching han,
benzoylcarbamoyl) va nhom heteroxyclylcarbamoyl thom ¢6 5 dén 14 canh (ching han,
pyridylcarbamoyl).

Trong ban md ta nay, cic vi du vé “nhém thiocarbamoyl tiy y dugc thé” bao
gdm nhém thiocarbamoyl tiry y ¢6 1 hogc 2 phan tir thé dugc chon tir nhom C¢ alkyl,
nhom C, alkenyl, nhom Cs_j9 Xycloalkyl, nhém Ce.14aryl, nhoém Cr._ aralkyl, nhém Cy¢
alkyl-cacbonyl, nhém Ce.14aryl-cacbonyl, nhém Cs.16 aralkyl-cacbonyl, nhém
heteroxyclylcacbonyl thom ¢6 5 dén 14 canh, nhom heteroxyclylcacbonyl khong thom c6
3 dén 14 canh, nhém C,4 alkoxy-cacbonyl, nhém di vong thom ¢6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-Cy.4 alkyl-carbamoyl va nhém mono- hodc di-Cq.46

aralkyl-carbamoyl, mdi trong sb ching ty ¥ ¢6 1 dén 3 phén tir thé dugc chon tir nhom
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phdn tir thé A”.

Céc vi du uvu tién vé nhém thiocarbamoyl tly y duoc thé bao gdm nhém
thiocarbamoyl, nhém mono- hodc di-Cy.¢ alkyl-thiocarbamoyl (ching han,
metylthiocarbamoyl, etylthiocarbamoyl, dimetylthiocarbamoyl, dietylthiocarbamoyl, N-
etyl-N-metylthiocarbamoyl), nhém mono- hodc di-C,. alkenyl-thiocarbamoyl (ching han,
diallylthiocarbamoyl), nhém mono- hodc di-Cs 9 xycloalkyl-thiocarbamoyl (ching han,
xyclopropylthiocarbamoyl, xyclohexylthiocarbamoyl), nh6m mono- hodc di-Cs.j4aryl-
thiocarbamoyl (chéng han, phenylthiocarbamoyl), nhém mono- hodc di-C.16 aralkyl-
thiocarbamoyl (chang han, benzylthiocarbamoyl, phenetylthiocarbamoyl), nh6ém mono-
hoic di-C,.¢ alkyl-cacbonyl-thiocarbamoyl (ching han, axetylthiocarbamoyl,
propionylthiocarbamoyl), nhém mono- hodc di-Cg.14aryl-cacbonyl-thiocarbamoyl (ching
han, benzoylthiocarbamoyl) va nhom heteroxyclylthiocarbamoyl thom ¢ 5 dén 14 canh
(ching han, pyridylthiocarbamoyl).

Trong ban md ta nay, cac vi du vé “nhom sulfamoyl tuy ¥ dugc thé” bao gdm
nhém sulfamoyl tiy y c6 “1 hodc 2 phén tir thé duge chon tir nhém C6 alkyl, nhém Cy
alkenyl, nhém Cj.1o xycloalkyl, nhém Cq.jsaryl, nhom C7.16 aralkyl, nhém Cy.¢ alkyl-
cacbonyl, nhom Cg_saryl-cacbonyl, nhom Cy.16 aralkyl-cacbonyl, nhém
heteroxyclylcacbonyl thom ¢6 5 dén 14 canh, nhém heteroxyclylcacbonyl khong thom c6
3 dn 14 canh, nhém C ¢ alkoxy-cacbonyl, nhém di vong thom ¢6 5 dén 14 canh, nhém
carbamoyl, nhém mono- hodc di-C. alkyl-carbamoyl va nhém mono- hodc di-C7_j6
aralkyl-carbamoyl, mdi trong s6 ching tly ¥ ¢6 1 dén 3 phan tir thé duoc chon tir nhém
phént&thé[Vﬂ

Céc vi du wu tién vé nhém sulfamoyl thy y dugc thé bao gdbm nhém sulfamoyl,
nhém mono- hoic di-Cy_ alkyl-sulfamoyl (ching han, metylsulfamoyl, etylsulfamoyl,
dimetylsulfamoyl, dietylsulfamoyl, N-etyl-N-metylsulfamoyl), nhom mono- hogc di-Cy¢
alkenyl-sulfamoyl (ching han, diallylsulfamoyl), nhém mono- hodc di-Cs.1o xycloalkyl-
sulfamoyl (ching han, xyclopropylsulfamoyl, xyclohexylsulfamoyl), nhom mono- hodc
di-Cg.14aryl-sulfamoyl (chrfmg han, phenylsulfamoyl), nhém mono- hogc di-Cs.16 aralkyl-
sulfamoyl (ching han, benzylsulfamoyl, phenetylsulfamoyl), nhom mono- hodgc di-C.6
alkyl-cacbonyl-sulfamoyl (ching han, axetylsulfamoyl, propionylsulfamoyl), nhom
mono- hoidc di-Cg.jsaryl-cacbonyl-sulfamoyl (ching han, benzoylsulfamoyl) va nhém
heteroxyclylsulfamoyl thom c6 5 dén 14 canh (chang han, pyridylsulfamoyl).

Trong ban mo ta nay, cac vi du vé “nhém hydroxy tuy y dugc thé” bao gdbm
nhom hydroxyl tly y ¢6 “phan tlr thé duoc chon tir nhom Cy6 alkyl, nhém Cy.6 alkenyl,
nhém Cs.1o xycloalkyl, nhom Cg.j4aryl, nhém Cr.16 aralkyl, nhém C,_ alkyl-cacbonyl,
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nhom Cg 4aryl-cacbonyl, nhém Co.i6 aralkyl-cacbonyl, nhém heteroxyclylcacbonyl thom
¢6 5 dén 14 canh, nhoém heteroxyclylcacbonyl khong thom c6 3 dén 14 canh, nhém C ¢
alkoxy-cacbonyl, nhom di vong thom ¢6 5 dén 14 canh, nhom carbamoyl, nhdm mono-
hoic di-C, alkyl-carbamoyl, nhém mono- hodc di-Cr.;6 aralkyl-carbamoyl, nhém C.¢
alkylsulfonyl va nhom Csg.j4arylsulfonyl, mdi trong s6 ching ty ¥ ¢6 1 dén 3 phan tir thé
dugcchonﬂknhénlphﬁnt&théﬁvi

Céc vi du wu tién vé nhom hydroxy tuy y dugc thé bao gdm nhém hydroxy,
nhom C,4 alkoxy, nhém C,_¢ alkenyloxy (ching han, allyloxy, 2-butenyloxy, 2-
pentenyloxy, 3-hexenyloxy), nhom Cs.; xycloalkyloxy (ching han, xyclohexyloxy),
nhom Cg.saryloxy (ching han, phenoxy, naphtyloxy), nhém Cy.6 aralkyloxy (ching han,
benzyloxy, phenetyloxy), nhém C,.¢ alkyl-cacbonyloxy (chéng han, axetyloxy,
propionyloxy, butyryloxy, isobutyryloxy, pivaloyloxy), nhom Cg.14aryl-cacbonyloxy
(chdng han, benzoyloxy), nhom Cr.;¢ aralkyl-cacbonyloxy (chdng han,
benzylcacbonyloxy), nhom heteroxyclylcacbonyloxy thom ¢6 5 dén 14 canh (ching han,
nicotinoyloxy), nhém heteroxyclylcacbonyloxy khong thom ¢6 3 dén 14 canh (chang han,
piperidinylcacbonyloxy), nhom C,.¢ alkoxy-cacbonyloxy (ching han, tert-
butoxycacbonyloxy), nhom heteroxyclyloxy thom ¢6 5 dén 14 canh (chang han,
pyridyloxy), nhém carbamoyloxy, nhém C,.¢ alkyl-carbamoyloxy (ching han,
metylcarbamoyloxy), nhém Cr.,¢ aralkyl-carbamoyloxy (ching han,
benzylcarbamoyloxy), nhém C; alkylsulfonyloxy (ching han, metylsulfonyloxy,
etylsulfonyloxy) va nhém Ce. 4arylsulfonyloxy (ching han, phenylsulfonyloxy).

Trong ban mo ta nay, cac vi du v& “nhom sulfanyl tiry y duoc thé” bao gbm
nhom sulfanyl tuy y c6 “phﬁn ttr thé dugc chon tir nhém C ¢ alkyl, nhém C, ¢ alkenyl,
nhom Cs.q xycloalkyl, nhom Cg.4aryl, nhom Co.6 aralkyl, nhom Ci.6 alkyl-cacbonyl,
nhom Cg.j4aryl-cacbonyl va nhém di vong thom ¢6 5 dén 14 canh, mdi trong sb ching tiy
v ¢6 1 dén3 phén tir thé dugc chon tr nhém phén tir thé A” va nhém sulfanyl duoc
halogen hoa.

Céc vi du vu tién vé nhém sulfanyl tiy y dugc thé bao gdbm nhom sulfanyl (-SH),
nhém C,4 alkylthio, nhdm C,.4 alkenylthio (ching han, allylthio, 2-butenylthio, 2-
pentenylthio, 3-hexenylthio), nhém Cj.jo xycloalkylthio (chéng han, xyclohexylthio),
nhom Cg_sarylthio (chéng han, phenylthio, naphtylthio), nhém C5.;6 aralkylthio (chéng
han, benzylthio, phenetylthio), nhém C,.¢ alkyl-cacbonylthio (ching han, axetylthio,
propionylthio, butyrylthio, isobutyrylthio, pivaloylthio), nhom Cg.14aryl-cacbonylthio
(ching han, benzoylthio), nhém c6 5 dén 14 canh aromatic heteroxyclylthio (ching han,
pyridylthio) va nhom thio duoc halogen héa (ching han, pentaflothio).
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Trong ban md ta ndy, cac vi du vé “nhém silyl tiry y dugce th&” bao gdm nhom
silyl iy y ¢6 “1 dén 3 phén tir thé duge chon tir nhém Cy alkyl, nhém C,.¢ alkenyl,
nhém Cj.jg xycloalkyl, nhém Cq.j4aryl va nhém C_ aralkyl, mdi trong sb chung tuy y co
1 dén 3 phan ti thé dugc chon tir nhém phén tir thé A”.

Céc vi du wu tién vé& nhém silyl tiy y dwoc thé bao gdm nhém tri-Cy ¢ alkylsilyl
(ching han, trimetylsilyl, tert-butyl(dimetyl)silyl).

Trong ban md ta nay, cac vi du vé “vong hydrocacbon” bao gdm vong Cq.
shydrocacbon thom, Cs.jg Xycloalkan va Cs.jg Xycloalken.

Trong ban md ta nay, cac vi du vé “vong Cg.1shydrocacbon thom” bao gbm
benzen va naphtalen.

Trong ban md ta ndy, cac vi du vé “Cs.19 Xycloalkan” bao gbm xyclopropan,
xyclobutan, xyclopentan, xyclohexan, Xycloheptan va xyclooctan.

Trong ban md ta nay, cac vi du v& “Cs.19 Xycloalken” bao gbm xyclopropen,

xyclobuten, xyclopenten, xyclohexen, xyclohepten va xycloocten.

Y
A

Trong ban mo ta nay, cac vi du vé “di vong” bao gém di vong thom va di vong
khong thom, mdi nhém chira 1 dén 4 nguyén tit khac loai duge chon tir nguyén tir nito,
nguyén t luu huynh va nguyén ti oxy lam nguyén tir ciu tao vong, ngoai nguyén tir

cacbon.

A

Trong ban md ta ndy, cac vi du vé “dj vong thom” bao gbm di vong thom ¢6 5
dén 14 canh (t6t hon 1 5 dén 10 canh) chira 1 dén 4 nguyén tir khic loai dugc chon tir
nguyén tl nito, nguyén tir luu huynh va nguyén tir oxy lam nguyén tur c4u tao vong, ngodi
nguyén tr cacbon. Céc vi du uu tién vé “ di vong thom” bao gdm c4c di vong thom don
vong ¢6 5 hodc 6 canh nhu thiophen, furan, pyrol, imidazol, pyrazol, thiazol, isothiazol,
oxazol, isoxazol, pyridin, pyrazin, pyrimidin, pyridazin, 1,2,4-oxadiazol, 1,3,4-oxadiazol,
1,2,4-thiadiazol, 1,3,4-thiadiazol, triazol, tetrazol, triazin va tuong tu; va cac di vong thom
da vong (t6t hon 13 hai vong hogc ba vong) ngung tu c6 8 dén 14 canh nhu benzothiophen,
benzofuran, benzimidazol, benzoxazol, benzisoxazol, benzothiazol, benzisothiazol,
benzotriazol, imidazopyridin, thienopyridin, furopyridin, pyrolopyridin, pyrazolopyridin,
oxazolopyridin, thiazolopyridin, imidazopyrazin, imidazopyrimidin, thienopyrimidin,
furopyrimidin, pyrolopyrimidin, pyrazolopyrimidin, oxazolopyrimidin, thiazolopyrimidin,
pyrazolopyrimidin, pyrazolotriazin, naphtho[2,3-b]thiophen, phenoxathiin, indol, isoindol,
1H-indazol, purin, isoquinolin, quinolin, phthalazin, naphthyridin, quinoxalin, quinazolin,
cinnolin, carbazol, B-carbolin, phenanthridin, acridin, phenazin, phenothiazin, phenoxazin
va tuong tu.

Trong ban mo ta ndy, cac vi du vé “di vong khong thom” bao gbm di vong khong
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thom ¢ 3 dén 14 canh (t5t hon 12 4 dén 10 canh) chtra 1 dén 4 nguyén tt khac loai dugc
chon tir nguyén tir nito, nguyén tir luu huynh va nguyén tir oxy lam nguyén tir céu tao
vong, ngoai nguyén tir cacbon. Cac vi du uu ti€n vé “di vong khong thom” bao g0m cac
di vong khong thom don vong ¢6 3 dén 8 canh nhu aziridin, oxiran, thiiran, azetidin,
oxetan, thietan, tetrahydrothiophen, tetrahydrofuran, pyrolin, pyrolidin, imidazolin,
imidazolidin, oxazolin, oxazolidin, pyrazolin, pyrazolidin, thiazolin, thiazolidin,
tetrahydroisothiazol, tetrahydrooxazol, tetrahydroisoxazol, piperidin, piperazin,
tetrahydropyridin, dihydropyridin, dihydrothiopyran, tetrahydropyrimidin,
tetrahydropyridazin, dihydropyran, tetrahydropyran, tetrahydrothiopyran, morpholin,
thiomorpholin, azepan, diazepan, azepin, azocan, diazocan, oxepane va tuong tu; va
cac di vong khong thom da vong (t5t hon 13 hai vong hodc ba vong) ngung tu c6 9 dén 14
canh nhu dihydrobenzofuran, dihydrobenzimidazol, dihydrobenzoxazol,
dihydrobenzothiazol, dihydrobenzisothiazol, dihydronaphtho[2,3-b]thiophen,
tetrahydroisoquinolin, tetrahydroquinolin, 4H-quinolizin, indolin, isoindolin,
tetrahydrothieno[2,3-c]pyridin, tetrahydrobenzazepin, tetrahydroquinoxalin,
tetrahydrophenanthridin, hexahydrophenothiazin, hexahydrophenoxazin,
tetrahydrophthalazin, tetrahydronaphthyridin, tetrahydroquinazolin, tetrahydrocinnolin,
tetrahydrocarbazol, tetrahydro-B-carbolin, tetrahydroacridin, tetrahydrophenazin,
tetrahydrothioxanthen, octahydroisoquinolin va tuong tu.

Trong ban md ta nay, cic vi du vé “di vong chira nito” bao gém “di vong” chtra it
nhit mot nguyén tir nito' 1am nguyén tir ciu tao vong.

Pinh nghia ctia mdi ky hiéu trong cong thire (I) duoc gidi thich chi tiét dudi day.

Vong A 1a vong tiry y dugc thé tiép.

Céc vi du v& “vong” clia “vong try ¥ dugc thé tiép” dbi véi vong A bao gbm

vong hydrocacbon va di vong.

e
A

“Vong” cla “vong tuy y dugc thé tiép” dbi voi vong A 1a tuy y duge thé tiép, vi
du, bang (cac)phan tir thé duoc chon tir nhém phin tir thé A néu trén. S lwong cac phan
tr thé 13, vi du, 1 dén 3. Néu sb luong cac phan tir thé 1a 2 hogc nhiu hon, cac phén ti thé
teong ung co thé 14 giéng nhau hoic khéc nhau.

Tét hon 13, vong A 1a di vong khong thom ¢6 3 dén 14 canh tiy y dugc thé tiép,
t5t hon nita 13 di vong khong thom chtra nito ¢6 3 dén 14 canh tiry y duoc thé tiép, con t6t
hon nita 14 di vong khong thom don vong chira nito ¢6 3 dén 8 canh ty ¥ dugc thé tiép
(t5t hon 1a piperidin, azetidin) hogc di vong khong thom da vong (t6t hon 14 hai hogdc ba
vong) ngung tu chtra nito c6 9 dén 14 canh tiy y dugc thé tiép (t6t hon 1a 7-

azaspiro[3,5]nonan). Pugc dac biét uu tién 1a vong azetidin.
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Cu thé, tt hon 13, vong A 14 di vong khong thom ¢6 3 dén 14 canh (t6t hon 1a di
vong khong thom chtra nito ¢6 3 dén 14 canh, t6t hon nita 13 di vong khong thom don
vong chura nito ¢ 3 dén 8 canh (vi du, piperidin, azetidin) hodc di vong khong thom da
vong (t6t hon 12 hai hodc ba vong) ngung tu chira nito ¢6 9 dén 14 canh (vi du, 7-
azaspiro[3,5]nonan)) tuy y duoc thé tiép bang 1 dén 3 phén tir thé duoc chon tir

(a) nhém Cy6 alkyl (vi dy, metyl, etyl, propyl) tiry y dugc thé bang 1 dén 3 phan tir
thé dugc chon tir

(i) nhém Cg.j4aryloxy (vi du, phenoxy) tiry y duge thé bang 1 dén 3 phén tir thé

duoc chon tur '

() nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo, nguyeén tir brom),
(I1) nh6m C, alkyl tity y dugce halogen hoa (vi du, metyl, etyl, triflometyl, 2-
floetyl),

(II1) nhém Cs.pq xycloalkyl (vi du, xyclopropyl), va

(IV) nhém di vong khong thom ¢6 tir 3 dén 14 canh (t5t hon 1a nhém di vong
khong thom don vong c6 3 dén 8 canh (vi du, azetidinyl)) tiry ¥ dugc thé
bing 1 dén 3 nguyén t halogen (vi du, nguyén ti flo),

(ii) nhém Cg.14aryl (vi dy, phenyl) tiry y duge thé bang 1 dén 3 phan tir thé duoc

chon tir

(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tit clo), va
(II) nhém Cy.¢ alkyl tiry y duoc halogen hoa (vi dy, metyl, triflometyl), va
(iii) nguyén tir halogen (vi du, nguyén tt flo), '
(b) nhém C. aralkyloxy (vi dy, benzyloxy) tuy y dugc thé bang 1 dén 3 phén tir thé
duoc chon tir

(i) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo),

(i) nhém C ¢ alkyl tiry ¥ duge halogen hoa (vi du, metyl, triflometyl), va

(iii) nhom C . alkoxy tly ¥ dugc halogen héa (vi dy, triflomethoxy),
(c) nhém C,.¢ alkenyl (vi dy, vinyl) tay y dugc thé bang 1 dén 3 phéan tir thé duoc

chon tr
(i) nhém Cg.y4aryl (vi dy, phenyl) thy y duge thé bing 1 dén 3 phén tir thé dugc
chon tur

(I) nguyén tir halogen (vi du, nguyén tit flo, nguyén ti clo), va
(I) nhém C,.6 alkyl ty ¥ dugce halogen héa (vi dy, triflometyl), va
(ii) nguyén t halogen (vi du, nguyén tir flo),
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(d) nhém Cg. 4aryloxy (vi du, phenoxy) tury y dugc thé bang 1 dén 3 nguyén tit
halogen (vi dy, nguyén tr flo, nguyén tir clo), va
(e) nhém di vong khong thom c6 tir 3 dén 14 canh (t6t hon 1a nhém dj vong khong
thom da vong (tt hon 13 hai hogc ba vong) ngung tu ¢ 9 dén 14 canh (vi du,
dihydrobenzofuryl)) tiy y duoc thé bing 1 dén 3 phan tir thé dwogc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén tt clo), va
(ii) nhém C ¢ alkyl tiy y dugc halogen héa (vi du, metyl, triflometyl).
Tét hon nita néu vong A 1a
(1) vong piperidin tiy y dugc thé tiép bang 1 dén 3 phan tir thé duogc chon tir
(a) nhém Cy6 alkyl (vi dy, metyl, etyl, propyl) tuy y dugc thé bang 1 dén 3 phan tir
thé dugc chon tir ‘
(i) nhém phenoxy tuy y dugc thé bang 1 dén 3 phén tr thé duoc chon tix
(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tu clo),
(II) nhém C, alkyl tity y dugc halogen héa (vi du, metyl, triflometyl, 2-
floetyl),
(IIT) nhém Cs.qg xycloalkyl (vi du, xyclopropyl), va
(IV) nhém azetidinyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi dy,
nguyén tir flo),
(ii) nhom phenyl tiy y dugc thé bing 1 dén 3 nguyén tir halogen (vi du, nguyén
tir flo, nguyén tir clo), va
(iii) nguyén t halogen (vi dy, nguyén ti flo),
(b) nhém benzyloxy tuy y dugc thé bang 1 dén 3 nguyén tit halogen (vi dy, nguyén tir
clo), va
(c) nhom dihydrobenzofuryl tuy y duge thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén tir halogen (vi dy, nguyén ti flo, nguyén ti clo), va
(ii) nhom C ¢ alkyl tily ¥ dugc halogen hoa (vi du, metyl, triflometyl),
(2) vong azetidin tiry y duogc thé tiép bang 1 dén 3 phén tir thé duoc chon tir
(a) nhém Cy alkyl (vi dy, metyl, etyl) tiiy ¥ duoc thé bang 1 dén 3 phan tir thé duge
chon tir
(i) nhém phenoxy tiy y duogc thé bing 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tir flo, nguyén tt clo, nguyén tir brom),
(I) nhom C,.6 alkyl tity y duoc halogen hoa (vi du, metyl, etyl, triflometyl),
va
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(IIT) nhém Cj.; xycloalkyl (vi du, xyclopropyl),
(ii) nhém phenyl tity ¥ duoc thé bang 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen (vi dy, nguyén ti flo, nguyén tt clo), va
(I) nhém C.¢ alkyl tiy ¥ duoc halogen héa (vi du, metyl, triflometyl), va
(iii) nguyén tir halogen (vi du, nguyén ttr flo),
(b) nhém benzyloxy tuy y dugc thé bang 1 dén 3 phan tir thé dugc chon tir
(i) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo),
(ii) nhém Cy4 alkyl tiy y dugc halogen héa (vi dy, metyl, triflometyl), va
(iii) nhém C,4 alkoxy tuy ¥ duoc halogen héa (vi dy, triflomethoxy), va
(c) nhém Cy.g alkenyl (vi du, vinyl) tity ¥ dugc thé bang 1 dén 3 phan tir thé dugc
chon tir
(i) nhém phenyl tuy y dugce thé bang 1 dén 3 phan ti thé dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tr flo, nguyén tr clo), va
(IT) nhém C g alkyl tiy ¥ dugce halogen héa (vi dy, triflometyl), va
(ii) nguyén tr halogen (vi du, nguyén tir flo), hodc
(3) vong 7-azaspiro[3,5]nonan tuy y duoc thé tip bing 1 dén 3 phén tir thé duoc chon tir
(2) nhom phenoxy tiy v duge thé bang 1 dén 3 nguyén tir halogen (vi dy, nguyén tir
flo, nguyén tir clo).
Con tt hon nita néu vong A 1a
(1) vong piperidin tiy y dugc thé tiép bang 1 dén 3 phén tir thé dugc chon tir
(a) nhom C 4 alkyl (vi du, metyl, etyl) tly y duoc thé bang 1 dén 3 phan tr thé dugc
chon tu
(i) nhom phenoxy tuy y dugc thé bang 1 dén 3 phén tir thé duoc chon tir
(I) nguyén ttr halogen (vi du, nguyén tr flo, nguyén tir clo),
(IT) nhém C¢ alkyl tiy y duoc halogen héa (vi du, 2-floetyl), va
(IIT) nhém azetidinyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du,
nguyén tir flo).
Van t6t hon nita néu vong A 13
(1) vong piperidin tity y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhém C, alkyl (vi du, metyl) tily y dugc thé bang 1 dén 3 phan it thé duoc chon
tur

(i) nhom phenoxy tuy y dugc thé bing 1 dén 3 phan tir thé dugc chon tir
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(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo),

(1) nhoém Cy alkyl tiy y duge halogen héa (vi du, 2-floetyl), va

(IIT) nhém azetidinyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du,
nguyén tir flo).

Theo mdt phuong 4n khéc, t6t hon 13, vong A 1a di vong khong thom ¢6 3 dén 14
canh (t5t hon 13 di vong khong thom chtta nito ¢6 3 dén 14 canh, tt hon nita 1a di vong
khong thom don vong chira nito ¢6 3 dén 8 canh (vi du, piperidin, azetidin, pyrolidin)
hoiic di vong khong thom da vong (t5t hon 14 hai hodc ba vong) ngung tu chira nito ¢6 9
dén 14 canh (vi du, 7-azaspiro[3,5]nonan)) tily y duoc thé tiép bang 1 dén 3 phan tir thé
duoc chon tir

(a) nhom C alkyl (vi du, metyl, etyl, propyl) tuy y duge thé bang 1 dén 3 phan tir
thé dugc chon tir

(i) nhom Cg_j4aryloxy (vi du, phenoxy) tuy y dugc thé bang 1 dén 3 phén tir thé

duoc chon tur

(D) nguyén ti halogen (vi dy, nguyén tir flo, nguyén tir clo, nguyén tr brom),
(IT) nhém C, alkyl tity y duge halogen héa (vi du, metyl, etyl, triflometyl, 2-
floetyl),
(II1) nhém Cs_yo xycloalkyl (vi dy, xyclopropyl),
(IV) nhém di vong khong thom ¢ tir 3 dén 14 canh (t6t hon 1a nhém di vong
khong thom don vong ¢6 3 dén 8 canh (vi du, azetidinyl)) tiry ¥ duoc thé
bang 1 dén 3 nguyén tir halogen (vi dy, nguyén tir flo), va
(V) nhém xyano,
(i) nhom Cg_j4aryl (vi du, phenyl) tuy y duoc thé bing 1 dén 3 phén tir thé duoc
chon tur
(I) nguyén tit halogen (vi dy, nguyén tir flo, nguyén tir clo), va
(IT) nhém C ¢ alkyl tiy y dugc halogen hoa (vi dy, metyl, triflometyl),

(iii) nguyén tr halogen (vi du, nguyén tir flo), va

(iv) nhém Cy.j¢ aralkyloxy (vi dy, benzyloxy) tily y dugc thé bing 1 dén 3 phan

ttr thé duoc chon tir

(I) nguyén tir halogen (vi dy, nguyén t clo), va
(II) nhém Cy6 alkyl (vi dy, metyl),
(b) nhém C.1¢ aralkyloxy (vi du, benzyloxy) tuy y duoc thé bing 1 dén 3 phan tir thé

duoc chon tir
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(i) nguyén tt halogen (vi dy, nguyén tir flo, nguyén tir clo),
(i) nhém C 4 alkyl tiry y duge halogen hoa (vi du, metyl, triflometyl), va
(iii) nhém C,.¢ alkoxy tiy ¥ dugc halogen héa (vi du, triflomethoxy),
(¢) nhém C,6 alkenyl (vi dy, vinyl) tity y dugc thé bang 1 dén 3 phén tir thé duoc
chon tir
(i) nhém Cy.saryl (vi dy, phenyl) tiry ¥ dugc thé bing 1 dén 3 phén tir thé dugc
chon tir
(I) nguyén tit halogen (vi dy, nguyén tit flo, nguyén tir clo), va
(II) nhém Cy4 alkyl tiy y dugc halogen héa (vi du, triflometyl), va
(ii) nguyén tir halogen (vi du, nguyén tr flo),
(d) nhém Cg.j4aryloxy (vi du, phenoxy) tuy y duoc thé bing 1 dén 3 nguyén tir
halogen (vi dy, nguyén tt flo, nguyén tr clo), va
(e) nhom di vong khong thom c6 tir 3 dén 14 canh (t6t hon 1a nhém di vong khong
thom da vong (t5t hon 14 hai hodc ba vong) ngung tu ¢6 9 dén 14 canh (vi dy,
dihydrobenzofuryl)) tuy y dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén tir halogen (vi du, nguyén tit flo, nguyén tit clo), va
(ii) nhém C,.¢ alkyl tity y duge halogen hoa (vi du, metyl, triflometyl).
Theo phuong &n nay, t6t hon nita néu vong A 1a
(1) vong azetidin tuy y duoc thé tiép bang 1 dén 3 phén tir thé duoc chon tir
(a) nhom C ¢ alkyl (vi du, metyl, etyl) tiry y dugc thé bang 1 dén 3 phan tir thé dugc
chon tu
(i) nhom phenoxy tuy y dugc thé bang 1 dén 3 phén tir thé duge chon tir
(I) nguyén tir halogen (vi du, nguyén tit flo, nguyén tir clo, nguyén tir brom),
(II) nhém C 4 alkyl tiry y dwge halogen héa (vi du, metyl, etyl, triflometyl),
va
(IIT) nhém Cj.19 xycloalkyl (vi du, xyclopropyl),
(ii) nhom phenyl tiy y dugc thé bing 1 dén 3 phan t thé dwoc chon tir
(I) nguyén t halogen (vi du, nguyén tir flo, nguyén tir clo), va
(I) nhém C, alkyl tiry y duge halogen hoa (vi du, metyl, triflometyl),
(iii) nguyén tir halogen (vi du, nguyén tit flo), va
(iv) nhém benzyloxy tuy y duoc thé bang 1 dén 3 phan tir thé duge chon tir
(I) nguyén tir halogen (vi dy, nguyén ti clo), va
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(II) nhom Cy¢ alkyl (vi du, metyl),
(b) nhdm benzyloxy tuy y dugc thé bing 1 dén 3 phan tr thé dwoc chon tir
(i) nguyén tir halogen (vi dy, nguyén ti flo, nguyén tir clo),
(i) nhém C, alkyl thy y dugc halogen hoa (vi dy, metyl, triflometyl), va
(iii) nhém C,. alkoxy tiy y dugc halogen hoa (vi dy, triflomethoxy), va
(¢) nhom C,.¢ alkenyl (vi du, vinyl) tuy y dugc thé bang 1 dén 3 phan tir thé dugc
chon tur
(i) nhom phenyl tuy y duoc thé bang 1 dén 3 phan tir thé dwoc chon tir
(I) nguyén tir halogen (vi dy, nguyén tr flo, nguyén tir clo), va
(I1) nhém Cy4 alkyl tiy ¥ dugc halogen hoa (vi du, triflometyl), va
(ii) nguyén tir halogen (vi dy, nguyén ti flo),
(2) vong piperidin tity ¥ dugc thé tiép bing 1 dén 3 phén tir thé dugc chon tir
(a) nhém C ¢ alkyl (vi du, metyl, etyl, propyl) tiy y duoc thé bing 1 dén 3 phan tir
thé dugc chon tir
(i) nhém phenoxy tuy y dugc thé bang 1 dén 3 phan tir thé duge chon tir
() nguyén ttt halogen (vi du, nguyén tir flo, nguyén tir clo),
(I) nhém C.¢ alkyl tity y duge halogen hoa (vi du, metyl, triflometyl, 2-
floetyl),
(IIT) nhém Cs.yg xycloalkyl (vi du, xyclopropyl),
(IV) nhém azetidinyl tuy y dugc thé bang 1 dén 3 nguyén t& halogen (vi dy,
nguyén tr flo), va
(V) nhém xyano,
(ii) nhém phenyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén
tr flo, nguyén tr clo), va
(iii) nguyén tr halogen (vi dy, nguyén tir flo),
(b) nhém benzyloxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi dy, nguyén tir
flo, nguyén tir clo), va
(c) nhom dihydrobenzofuryl tuy y duoc thé bing 1 dén 3 phéan tir thé duoc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén ti clo), va
(ii) nhom C ¢ alkyl tiy ¥ duoc halogen héa (vi du, metyl, triflometyl),
(3) vong 7-azaspiro[3,5]nonan tuy y duoc thé tiép bang 1 dén 3 phan tir thé dugc chon tr
(a) nhom phenoxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén tir
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flo, nguyén tir clo), hodc
(4) vong pyrolidin tuy y dugc thé tiép bang 1 dén 3 phan tr thé dugc chon tir
(2) nhém C.6 alkyl (vi du, metyl) tuy ¥ duoc thé bang 1 dén 3 phan tir thé duge chon
tlr nhom phenoxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén tir
flo, nguyén tir clo), va
(b) nhém benzyloxy tuy y duoc thé bang 1 dén 3 nguyén tt halogen (vi dy, nguyén tir
flo, nguyén tr clo).
Theo phuong 4n nay, con t6t hon nira néu vong A 13
(1) vong azetidin tuy y dugc thé tiép bing 1 dén 3 phﬁn tt thé dugc chon tir
(a) nhém benzyloxy tuy y dugc thé bang 1 dén 3 phan tir thé dugc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén ti clo), va
(ii) nhém C ¢ alkyl tiy ¥ dugc halogen héa (vi du, metyl, triflometyl),
(2) vong piperidin tiry y duoc thé tiép bing 1 dén 3 phén tir thé dugc chon tir
(a) nhom C.6 alkyl (vi dy, metyl, etyl) tiy ¥ duoc thé bang 1 dén 3 phan tr thé dugc
chon tu
(i) nhom phenoxy tuy y dugc thé bing 1 dén 3 phn tir thé dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tir flo, nguyén ti clo),
(II) nhém C 6 alkyl tiry y duge halogen hoa (vi dy, 2-floetyl), va
(III) nhom azetidinyl tiry y dugc thé bang 1 dén 3 nguyén tr halogen (vi du,
nguyén ti flo),
(i) nhém phenyl tiy y duoc thé bang 1 dén 3 nguyén tr halogen (vi du, nguyén
tr flo, nguyén tt clo), va
(iii) nguyén tir halogen (vi du, nguyén tir flo), va
(b) nhém dihydrobenzofuryl tuy y duoc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén tr halogen (vi du, nguyén tir flo), va
(ii) nhém C, alkyl tiry y dugc halogen hoa (vi dy, metyl, triflometyl), hodc
(3) vong 7-azaspiro[3,5]nonan tuy y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhém phenoxy tuy y dugc thé bing 1 dén 3 nguyén tr halogen (vi du, nguyén t
flo, nguyén tir clo).
Theo phuong 4n ndy, van t6t hon nita néu vong A 1a
(1) vong azetidin dugc thé tiép bang 1 dén 3 phén tir thé duoc chon tir

(a) nhom benzyloxy duoc thé bang 1 dén 3 phan tir thé dugc chon tur

-35-



31115

(i) nguyén tir halogen (vi dy, nguyén ti flo, nguyén tt clo), va

(ii) nhém C ¢ alkyl tiy y dugc halogen hoa (vi du, metyl, triflometyl).

Vong D la vong tiy y duoc thé tiép.

Céc vi du v& “vong” clia “vong tity y dugc thé tiép” d6i voi vong D bao gdm
vong hydrocacbon.

“yong” tot hon 1 C4s xycloalkan, tt hon nita 13 xyclobutan.

r
n

“yong” cla “vong tuy y dugc thé tiép” ddi voi vong D 1a iy y dugce thé tiép, vi
du, bing (cac)phan tir thé dugc chon tir nhém phn tir thé A néu trén. S lugng céc phan
tir thé 13, vi du, 1 dén 3. Néu s luong cac phén tir thé 13 2 hoic nhiéu hon, c4c phén tir thé
twong Gng c6 thé 1 gidng nhau hoic khac nhau.

Vong D tét hon 1a Cys xycloalkan (t6t hon 14 xyclobutan) thy y dugc thé tiép.

Vong D tét hon nita 1a C4.5 xycloalkan (t6t hon 1a xyclobutan).

nla 1 hodc 2.

n tbthonla 1.

X Ia -O-, -CR'R%, -CR'R%-O-, -O-CR'R* hogc -NR’-.

mdi nhém R!, R? va R? ddc 14p 1a nguyén tir hydro hodc phén tir thé.

Céc vi du vé& phin tir thé bao gdm phan tir thé duge chon tir nhém phan tir thé A.

Néu X 12 -CR'R?-O-, thi nguyén tir cacbon trong -CR'R%-0- duoc lién két vé6i
nguyén tir cacbon lién k& ma R® va R® lién két véi, va nguyén tit oxy trong -CR'R*-0-
duoc lién két v6i nguyén tir cacbon lién k& ctia nhém cacbonyl.

Néu X 1a -O-CR'R>, thi nguyén tir oxy trong -O-CR'R* duoc lién két véi
nguyén tir cacbon lién ké ma R* va R® lién két vé6i, va nguyén tt cacbon trong -O-CR'R*
dugc lién két v6i nguyén tix cacbon lién k& ctia nhém cacbonyl.

X tdt hon 12 -O-, -CR'R* hogc -O-CR'R™-.

R! va R* t8t hon 14 déu 1a cac nguyén tir hydro.

X t6t hon nita 14 -O-, -CH,- hodc -O-CH,-.

X con tét hon nita 14 -O-.

mdi nhém R? va R® doc 1ap 1a nguyén tir hydro hogc nhém Cy.6 alkyl tity y duoc
thé bang (cac) nguyén ti halogen.

R® va R t6t hon 14 déu 13 cac nguyén tir hydro.

T6 hop ctia vong D, n, X, R* va R

tdt hon 1a
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Vong D la C4-5 xycloalkan (t6t hon 1a xyclobutan);
nla 1 hodc 2;
X 1a -O-, -CH,- hodc -O-CH,-; va
R? va R® déu 1a nguyén tir hydro,
t6t hon nra 1a
Vong D 1a vong xyclobutan;
nlal;
X 1a-0O-; va
R? va R® déu 12 nguyén tir hydro.

Céc vi du uu tién vé& hop chit (I) bao gbm céc hop chét sau day.
[Hop chét A-1]

Hop chét (I) trong d6
Vong A 1a di vong khong thom ¢6 3 dén 14 canh tily y duoc thé tiép (t6t hon 13 di vong
khong thom chira nito ¢6 3 dén 14 canh tity y duoc thé tiep, tot hon nita la di vong khong
thom don vong chira nito ¢6 3 dén 8 canh tiy y duogce thé tiép (t6t hon 1a piperidin,
azetidin) hodc di vong khong thom da vong (t5t hon 13 hai hoic ba vong) ngung tu chira
nito ¢6 9 dén 14 canh (5t hon 1 7-azaspiro[3,5]nonan)) tuy y duoc thé tiép;
Vong D 1a Cys xycloalkan (t6t hon 13 xyclobutan) tiy ¥ dugc thé tiép;
nlal hodc2;
X 14 -O-, -CR'R* hogc -O-CR'R*;
mdi nhém R va R? ddc 1ap 12 nguyén tir hydro hodc phén tir thé; va
mdi nhém R? va R® ddc 1ap 1 nguyén tir hydro hodc nhom C alkyl tiy ¥ dugc thé bang
(c&c) nguyén tur halogen.
[Hop chét B-1]

Hop chét (I) trong d6
Vong A 1a di vong khong thom ¢6 3 dén 14 canh (5t hon 1a di vong khong thom chtra
nito c6 3 dén 14 canh, tt hon nita 1a di vong khong thom don vong chira nito ¢6 3 dén 8
canh (vi du, piperidin, azetidin) hodc di vong khong thom da vong (t6t hon 12 hai hoic ba
vong) ngung tu chtra nito ¢ 9 dén 14 canh (vi du, 7-azaspiro[3,5]nonan)) tiy y dugc thé
tiép bang 1 dén 3 phdn tir thé dugc chon tir

(a) nhoém C,4 alkyl (vi du, metyl, etyl, propyl) tiy y duoc thé béng 1 dén 3 phan tir
thé duoc chon tir
(i) nhom Cj4aryloxy (vi du, phenoxy) tiy ¥ dugc thé bing 1 dén 3 phén tir thé
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duoc chon tir
(I) nguyén tir halogen (vi du, nguyén tir flo, nguyén it clo, nguyén tir brom),
(II) nhém C alkyl tity y duoc halogen hoa (vi du, metyl, etyl, triflometyl, 2-
floetyl),
(IIT) nhém Cs_ g xycloalkyl (vi du, xyclopropyl), va
(IV) nhém di vong khong thom c6 tir 3 dén 14 canh (t6t hon la nhém di vong
khong thom don vong ¢6 3 dén 8 canh (vi du, azetidinyl)) tiy y duoc thé
bang 1 dén 3 nguyén tir halogen (vi du, nguyén tit flo),
(ii) nhém Cg._jsaryl (vi du, phenyl) tuy y duge thé bang 1 dén 3 phén tir thé duoc
chon tir
(I) nguyén tit halogen (vi du, nguyén tir flo, nguyén t clo), va
(II) nhém C, alkyl tily ¥ duge halogen héa (vi du, metyl, triflometyl), va
(iii) nguyén tr halogen (vi dy, nguyén tr flo),
(b) nhém Cr.,4 aralkyloxy (vi dy, benzyloxy) tuy y dugc thé bang 1 dén 3 phan tir thé
duoc chon tr
(i) nguyén tir halogen (vi dy, nguyén tir flo, nguyén t clo),
(ii) nhém C, alkyl tity y duge halogen hoa (vi du, metyl, triflometyl), va
(iii) nhém C ¢ alkoxy tity y duoc halogen hoa (vi dy, triflomethoxy),
(c) nhém C, ¢ alkenyl (vi dy, vinyl) tay y duoc thé bang 1 dén 3 phan tir thé dugc
chon tur
(i) nhom Cg.y4aryl (vi du, phenyl) tuy y dugc thé bang 1 dén 3 phén tir thé duge
chon tir
() nguyén it halogen (vi du, nguyén tir flo, nguyén tir clo), va
(II) nhém C ¢ alkyl tiry y dugce halogen hoa (vi dy, triflometyl), va
(ii) nguyén tir halogen (vi dy, nguyén tir flo),
(d) nhém Cg. 4aryloxy (vi du, phenoxy) tuy y dugc thé bang 1 dén 3 nguyén tr
halogen (vi du, nguyén tir flo, nguyén tir clo), va
(e) nhom di vong khong thom ¢o tir 3 dén 14 canh (t5t hon 12 nhém di vong khong
thom da vong (tdt hon 14 hai hogc ba vong) ngung tu c6 9 dén 14 canh (vi du,
dihydrobenzofuryl)) tuy y duoc thé bing 1 dén 3 phan tir thé duoc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén ti clo), va
(i) nhém C ¢ alkyl tiry y duoc halogen hoa (vi du, metyl, triflometyl);

Vong D 1a C4-5 xycloalkan (t6t hon 14 xyclobutan);
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nla 1 hodc 2;
X 1a -O-, -CH,- hodc -O-CH,-; va
C& R®va R déu 1a nguyén tir hydro.
[Hop chét C-1]
Hop chét (I) trong d6
Vong A 1a
(1) vong piperidin tuy y dugc thé tiép bang 1 dén 3 phén tir thé dugc chon tir
(a) nhém C ¢ alkyl (vi du, metyl, etyl, propyl) tiy y duoc thé bang 1 dén 3 phan tr
thé dugc chon tir
(i) nhém phenoxy tuy y dugc thé bang 1 dén 3 phan ti thé dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tir flo, nguyén ti clo),
(I1) nhém C,6 alkyl tity ¥ dugc halogen hoa (vi dy, metyl, triflometyl, 2-
floetyl),
(IIT) nhém Cs.1 xycloalkyl (vi dy, xyclopropyl), va
(IV) nhom azetidinyl tuy y duoc thé bang 1 dén 3 nguyén t& halogen (vi dy,
nguyén tir flo),
(ii) nhom phenyl tiy y duogc thé bing 1 dén 3 nguyén tir halogen (vi du, nguyén
tir flo, nguyén tr clo), va
(iii) nguyén tir halogen (vi du, nguyén tit flo),
(b) nhém benzyloxy tuy y dugc thé bang 1 dén 3 nguyén tt halogen (vi du, nguyén tr
clo), va
(c) nhom dihydrobenzofuryl tuy y dugc thé bing 1 dén 3 phéan tir thé duoc chon tir
(i) nguyén tir halogen (vi dy, nguyén ti flo, nguyén ti clo), va
(i) nhém C, alkyl tity ¥ duge halogen hoa (vi du, metyl, triflometyl),
(2) vong azetidin tiry y duoc thé tiép bing 1 dén 3 phén tir thé dugc chon tir
(a) nhom C,.4 alkyl (vi du, metyl, etyl) tiry ¥ dugc thé bang 1 dén 3 phén tir thé duge
chon tur
(i) nhém phenoxy tuy y duoc thé bang 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tr clo, nguyén tir brom),
(I1) nhém C 4 alkyl tiry y dugc halogen hoa (vi dy, metyl, etyl, triflometyl),
va

(IIT) nhém Cs.yg xycloalkyl (vi dy, xyclopropyl),
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(i) nhom phenyl tiy y duoc thé bing 1 dén 3 phan tit thé duoc chon tir
(I) nguyén tir halogen (vi dy, nguyén tit flo, nguyén tir clo), va
(I1) nhém C alkyl tiry y duoc halogen héa (vi du, metyl, triflometyl), va
(iii) nguyén tr halogen (vi dy, nguyén tir flo),
(b) nhém benzyloxy tuy y duogc thé bang 1 dén 3 phan tix thé duoc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén t clo),
(ii) nhém C ¢ alkyl tity y dugc halogen hoa (vi du, metyl, triflometyl), va
(iif) nhém C 4 alkoxy tity ¥ dugc halogen hoa (vi du, triflomethoxy), va
(c) nhém C,.¢ alkenyl (vi dy, vinyl) thy y duoc thé bang 1 dén 3 phan tir thé duoc
chon tir
(i) nhom phenyl tuy y dugc thé bing 1 dén 3 phan ti thé dugc chon tur
(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén t clo), va
(I) nhém C,.¢ alkyl tiy y duge halogen hoa (vi dy, triflometyl), va
(i) nguyén tt halogen (vi dy, nguyén tr flo), hodc
(3) vong 7-azaspiro[3,5]nonan tuy y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhém phenoxy tuy y duge thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén t
flo, nguyén tir clo);
Vong D 1a C4-5 xycloalkan (t6t hon 13 xyclobutan);
nla 1 hoac 2;
X 14 -O-, -CH,- hodc -O-CH;,-; va
CaR?va R’ déu 1 nguyén tit hydro.
[Hop chét D-1]
Hop chét (I) trong d6
Vong A la
(1) vong piperidin tiry y duoc thé tiép bang 1 dén 3 phén tir thé duoc chon tir
(a) nhém Cy6 alkyl (vi du, metyl, etyl) thy y duge thé bang 1 dén 3 phan ttr thé duoc
chon tir
(i) nhém phenoxy tuy y dugc thé bing 1 dén 3 phan tit thé dugc chon tir
(I) nguyén tit halogen (vi dy, nguyén tit flo, nguyén tir clo),
(ID) nhém C, alkyl tiry ¥ duge halogen héa (vi dy, 2-floetyl), va
(III) nhom azetidinyl tury y dugc thé bang 1 dén 3 nguyén tr halogen (vi du,
nguyén tir flo);
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Vong D la vong xyclobutan;
nlal;
X1a-0O-;va
R? va R® déu 1a nguyén tir hydro.
[Hop chit E-1]
Hop chit (I) trong d6
Vong A la
(1) vong piperidin tiy y duoc thé tiép bang 1 dén 3 phén tir thé dugc chon tir
(a) nhém C6 alkyl (vi du, metyl) tuy y dugc thé bang 1 dén 3 phén tir thé dugc chon
tur
(i) nhom phenoxy tiy ¥ duoc thé bang 1 dén 3 phan tir thé duoc chon tir
(I) nguyén tir halogen (vi dy, nguyén tir flo, nguyén tir clo),
(II) nhom Cy¢ alkyl tiy ¥ duoc halogen héa (vi duy, 2-floetyl), va
(III) nhom azetidinyl tuy y duoc thé bang 1 dén 3 nguyén tir halogen (vi du,
nguyén tir flo);
Vong D la vong xyclobutan;
nlal;
X1a-0O-;va
R? va R® du 1a nguyén tir hydro.
[Hop chit B-2]
Hop chét (I) trong d6
Vong A 1a di vong khong thom ¢6 3 dén 14 canh (t6t hon 1 di vong khdng thom chira
nito ¢6 3 dén 14 canh, t6t hon nita 14 di vong khong thom don vong chira nito ¢6 3 dén 8
canh (vi du, piperidin, azetidin, pyrolidin) hodc di vong khong thom da vong (t6t hon 13
hai hodc ba vong) ngung tu chtra nito ¢6 9 dén 14 canh (vi du, 7-azaspiro[3,5]nonan)) tiy
y duoc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhom Cy¢ alkyl (vi du, metyl, etyl, propyl) tuy y dugc thé bang 1 dén 3 phan tir
thé dugc chon tir
(i) nhom Cg_saryloxy (vi du, phenoxy) tuy y dugc thé bang 1 dén 3 phén tir thé
dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tr flo, nguyén tit clo, nguyén tit brom),
(II) nhém C alkyl tuy ¥y dugc halogen hoa (vi dy, metyl, etyl, triflometyl, 2-
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floetyl),
(IIT) nhom Cs_ g xycloalkyl (vi du, xyclopropyl),
(IV) nhom di vong khong thom c6 tir 3 dén 14 canh (t6t hon 12 nhém di vong
khong thom don vong c¢6 3 dén 8 canh (vi dy, azetidinyl)) tiry y dugc thé
bang 1 dén 3 nguyén tir halogen (vi du, nguyén tit flo), va
(V) nhom xyano,
(i1) nhoém Cg.saryl (vi dy, phenyl) tuy y dugc thé bing 1 dén 3 phén tir thé dugc
chon tr
(I) nguyén tir halogen (vi du, nguyén tr flo, nguyén tir clo), va
(II) nhém C, alkyl tuy y duoc halogen héa (vi du, metyl, triflometyl),
(iii) nguyén tr halogen (vi du, nguyén tir flo), va
(iv) nhém Cr.i6 aralkyloxy (vi du, benzyloxy) tuy y dugc thé bang 1 dén 3 phan
tr thé duoc chon tir
(I) nguyén tir halogen (vi du, nguyén tir clo), va
(II) nhom Cy¢ alkyl (vi du, metyl),
(b) nhém Co.46 aralkyloxy (vi du, benzyloxy) tiy y dugc thé bang 1 dén 3 phén tir thé
duoc chon tir
(i) nguyén tir halogen (vi du, nguyén ttr flo, nguyén t clo),
(ii) nhom C ¢ alkyl ty y duoc halogen héa (vi dy, metyl, triflometyl), va
(iii) nhom Cy.4 alkoxy tly ¥ dugc halogen hoa (vi du, triflomethoxy),
(¢) nhom C,_4 alkenyl (vi duy, vinyl) tuy y duge thé bang 1 dén 3 phén tir thé duoc
chon tu
(i) nhém Cy1aaryl (vi du, phenyl) tily ¥ duoc thé bing 1 dén 3 phén tir thé duoc
chon tir
(I) nguyén tir halogen (vi du, nguyén ti flo, nguyén tir clo), va
(II) nhoém C 6 alkyl tuy ¥ dugc halogen hoa (vi du, triflometyl), va
(ii) nguyén tr halogen (vi dy, nguyén tir flo),
(d) nhém Cg.j4aryloxy (vi du, phenoxy) tuy y dugc thé bang 1 dén 3 nguyén tir
halogen (vi du, nguyén tir flo, nguyén tr clo), va
(e) nhom di vong khong thom co tir 3 dén 14 canh (t6t hon 12 nhém di vong khong
thom da vong (tSt hon 14 hai hozc ba vong) ngung tu ¢6 9 dén 14 canh (vi du,
dihydrobenzofuryl)) tity ¥ dugc thé bing 1 dén 3 phan tir thé dugc chon tir
(i) nguyén tir halogen (vi du, nguyén tir flo, nguyén tir clo), va
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(i) nhém C alkyl tiry y duoc halogen hoa (vi du, metyl, triflometyl);
Vong D 1a C4-5 xycloalkan (t6t hon 1a xyclobutan);
nla 1 hodc 2;
X 14 -O-, -CH,- hoac -O-CH,-; va
C4 R*va R® déu 1a nguyeén tir hydro.
[Hop chit C-2]
Hop chét (I) trong d6
Vong A la
(1) vong azetidin tuy y dugc thé tiép bang 1 dén 3 phén tir thé duoc chon tir
(2) nhom C.¢ alkyl (vi dy, metyl, etyl) tity ¥ duoc thé bang 1 dén 3 phan tir thé duoc
chon tir
(i) nhom phenoxy tuy y dugc thé bang 1 dén 3 phén tir thé duge chon tir
() nguyén tir halogen (vi dy, nguyén tir flo, nguyén tit clo, nguyén ttr brom),
(I1) nhém C.¢ alkyl tiry ¥ dugc halogen hoa (vi du, metyl, etyl, triflometyl),
va
(IIT) nhém Cs.qq xycloalkyl (vi du, xyclopropyl),
(ii) nhom phenyl tuy y duoc thé bang 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen (vi du, nguyén tir flo, nguyén tr clo), va
(I1) nhém C,¢ alkyl tiry y dugc halogen héa (vi du, metyl, triflometyl),
(iii) nguyén ti halogen (vi du, nguyén tir flo), va
(iv) nhom benzyloxy tuy y dugc thé bang 1 dén 3 phén tir thé duoc chon tir
(I) nguyén tir halogen (vi du, nguyén tir clo), va
(1) nhém Cy¢ alkyl (vi du, metyl),
(b) nhém benzyloxy tuy y dugc thé bang 1 dén 3 phéan tr thé dugc chon tir
(i) nguyén tr halogen (vi du, nguyén ti flo, nguyén tir clo),
(ii) nhém C,6 alkyl tiry y dugc halogen hoa (vi du, metyl, triflometyl), va
(iii) nhém C ¢ alkoxy tiry ¥ dugc halogen hoa (vi dy, triflomethoxy), va
(c) nhém C, alkenyl (vi du, vinyl) tuy  duoc thé bang 1 dén 3 phan tir thé duoc
chon tur
(i) nhém phenyl tiry y dugce thé bang 1 dén 3 phén tir thé duwoc chon tir
(I) nguyén ttr halogen (vi dy, nguyén tit flo, nguyén ti clo), va
(I1) nhém C, alkyl tiry ¥ dugce halogen héa (vi du, triflometyl), va
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(ii) nguyén tir halogen (vi du, nguyén tt flo),

(2) vong piperidin tuy y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhém C¢ alkyl (vi dy, metyl, etyl, propyl) ty y dugc thé bing 1 dén 3 phan tir
thé duoc chon tir

(i) nhém phenoxy tuy y duoc thé bang 1 dén 3 phan tit thé dugc chon tir
(I) nguyén tt halogen (vi dy, nguyén tir flo, nguyén tir clo),
(II) nhém C . alkyl tiy y duoc halogen héa (vi du, metyl, triflometyl, 2-
floetyl),
(IIT) nhém Cs.yg xycloalkyl (vi du, xyclopropyl),
(IV) nhém azetidinyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi dy,
nguyén ti flo), va
(V) nhém xyano,
(ii) nhom phenyl tuy y duoc thé bang 1 dén 3 nguyén tr halogen (vi du, nguyén
tir flo, nguyén ti clo), va
(iii) nguyén tir halogen (vi dy, nguyén tit flo),
(b) nhém benzyloxy tuy y dugc thé bing 1 dén 3 nguyén tir halogen (vi dy, nguyén tir
flo, nguyén tir clo), va
(c) nhém dihydrobenzofuryl ty y duoc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén tir halogen (vi dy, nguyén tir flo, nguyén ti clo), va
(ii) nhém C 4 alkyl tiry ¥ dwoc halogen hoa (vi du, metyl, triflometyl),

(3) vong 7-azaspiro[3,5]nonan tuy y duoc thé tiép bang 1 dén 3 phan tir thé duogc chon tir
(a) nhém phenoxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén tir
flo, nguyén tir clo), hodc

(4) vong pyrolidin tuy y dugc thé tiép bang 1 dén 3 phan tir thé duogc chon tir
(a) nhom C ¢ alkyl (vi dy, metyl) tiry y dugc thé bing 1 dén 3 phdn tir thé dugc chon
tlr nhom phenoxy tuy y duoc thé bing 1 dén 3 nguyén tir halogen (vi dy, nguyén tir
flo, nguyén tir clo), va
(b) nhom benzyloxy tuy y dugc thé bang 1 dén 3 nguyén ti halogen (vi du, nguyén tix
flo, nguyén tir clo);

Vong D 1a C4-5 xycloalkan (t6t hon 13 xyclobutan);

nla 1 hodc 2;

X 1a -O-, -CH;- hoac -O-CH,-; va
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CaR®va R® déu 1a nguyén tir hydro.
[Hop chét D-2]
Hop chit (I) trong d6
Vong A la
(1) vong azetidin tly y dugc thé tiép bing 1 dén 3 phin tir thé duge chon tir
(2) nhom benzyloxy tiy ¥ dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nguyén ti halogen (vi dy, nguyén tit flo, nguyén tir clo), va
(ii) nhom C6 alkyl tity y dugc halogen héa (vi dy, metyl, triflometyl),
(2) vong piperidin tuy y dugc thé tiép bang 1 dén 3 phan tir thé dugc chon tir
(a) nhom Cy.6 alkyl (vi du, metyl, etyl) tiy y dugc thé bing 1 dén 3 phan tir thé duoc
chon tir
(i) nhom phenoxy tuy y duoc thé bang 1 dén 3 phan tix thé duoc chon tir
(I) nguyén tir halogen (vi dy, nguyén tr flo, nguyén tr clo),
(II) nhém C¢ alkyl tiy ¥ dugce halogen hoa (vi dy, 2-floetyl), va
(III) nhém azetidinyl tiy ¥ dugc thé bing 1 dén 3 nguyén tir halogen (vi dy,
nguyén tu flo),
(ii) nhom phenyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen (vi du, nguyén
tr flo, nguyén t clo), va
(iii) nguyén tir halogen (vi du, nguyén tir flo), va
(b) nhém dihydrobenzofuryl tiry y dugc thé bing 1 dén 3 phan tir thé dugc chon tir
(i) nguyén ti halogen (vi du, nguyén ttr flo), va
(i) nhom C,¢ alkyl tiy y duge halogen héa (vi dy, metyl, triflometyl), hodc
(3) vong 7-azaspiro[3,5]nonan tiy y dugc thé tiép bang 1 dén 3 phén tr thé dugc chon tir
(a) nhém phenoxy tiy y dugc thé bang 1 dén 3 nguyén tir halogen (vi dy, nguyén ttr
flo, nguyén tir clo);
Vong D la vong xyclobutan;
nlal;
X1a-0O-;va
R®va R® déu 1a nguyén tir hydro.
[Hop chat E-2]
Hop chét (I) trong d6
Vong A la
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(1) vong azetidin dugc thé tiép bang 1 dén 3 phén ttr thé duogc chon tir
(2) nhém benzyloxy dugc thé bang 1 dén 3 phén tir thé duge chon tir

(i) nguyén tir halogen (vi du, nguyén tr flo, nguyén tir clo), va

(ii) nhom Cy alkyl tiy ¥ duogc halogen hoa (vi dy, metyl, triflometyl);
Vong D la vong xyclobutan;
nlal;
X1a-0O-;va
R? va R® déu 1a nguyén tir hydro.
[Hop chét F]
(2s,4s)-2-((3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi ctia noé.
[Hop chét G]
(2s,4s)-2-((3-((2-metyl-4-(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi ctia no.
[Hop chit H]
(2s,45)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on, hodc mudi ctia nd.

Céc vi du cu thé vé hop chét (I) bao gém céc hop chét ctia cac vi du tir 1 dén 130.

Néu hop chit (I) 1a mudi, cac vi du vé mudi nay bao gdm cac mudi kim loai,
cac mudi amoni, cac mudi voi bazo hitu co, cac mubi véi axit vo co, cac mudi véi axit
hitu co, va cac mudi vai axit amin bazo hodc axit. Cac vi du dugc wu tién vé& mubi kim
loai bao gém cac mudi kim loai kiém nhu natri, cac mudi kali va tuwong tu; cac mubi
kim loai kiém thd nhu canxi, cac mubi magié, cac mudi bari va tuong tu; va cic mubi
nhom. Cac vi du duoc uu tién vé& mubi véi bazo hitu co bao gém cac mudi véi
trimetylamin, trietylamin, pyridin, picolin, 2,6-lutidin, etanolamin, dietanolamin,
trietanolamin, xyclohexylamin, dixyclohexylamin, N,N’-dibenzyletylenediamin va
twong tu. Cac vi du dugc uvu ti€n vé mudi véi axit vo co bao gdm cac mudi véi axit
clohydric, axit bromhydric, axit nitric, axit sulfuric, axit phosphoric va tuong tu. Céc vi
du duoc vu tién vé mubi véi axit hitu co bao gém cac mudi véi axit formic, axit axetic,
axit trifloaxetic, axit phtalic, axit fumaric, axit oxalic, axit tartaric, axit maleic, axit
xitric, axit sucxinic, axit malic, axit metansulfonic, axit benzensulfonic, axit p-
toluensulfonic axit va twong tu. Cac vi du duge uu tién vé cac mudi v4i axit amin bazo
bao gdbm cac mudi véi arginin, lysin, ornithin va tuong tw. Cac vi du duge vu tién vé
mudi véi axit amin axit bao gdm cac mudi vdi axit asparti, axit glutamic va twong ty.
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Trong $6 chung, mudi dugc dung 1a dugc uu tién. Vi dy, néu hop chét c6 nhom chirc
axit, cac vi du vé mudi bao gém céc mudi vo co nhu cac mudi kim loai kiém (vi du,
mudi natri, mubi kali, v.v.), cac mudi kim loai kiém thd (vi duy, mudi canxi, mubi magie,
v.v.) va tuong tu, mudi amoni, v.v., va néu hop chét ¢6 nhom chire axit, cac vi du vé
mudi bao gdbm cac mubi véi axit vo co nhu axit clohydric, axit bromhydric, axit nitric,
axit sulfuric, axit phosphoric va tuong tw, va cac mudi véi axit hiru co nhu axit axetic,
axit phtalic, axit fumaric, axit oxalic, axit tartaric, axit maleic, axit xitric, axit sucxinic,
axit metansulfonic, axit benzensulfonic, axit p-toluensulfonic va tuong tu.

Néu hop chit (I) chira cac chét ddng phén nhu céc chit hd bién, cac chit dong
phan quang hoc, cac chit ddng phan 1ap thé, cac chét ddng phan vi tri va céc chét dong
phan quay, thi chit ddng phan bat ky trong s céc chét ddng phan hoic hdn hop déu
duoc bao ham trong hop chit theo sang ché. Ngoai ra, néu hop chét (I) chira chét dong
phén quang, thi chét ddng phan quang dugc tach ra tir raxemat 13 dugc bao ham trong
hop chét (I).

Hop chét (I) c6 thé thu dugc & dang tinh thé. Dang tinh thé don hogc hdn hop
tinh thé c6 thé duge bao ham trong hop chit (I).

Hop chét (I) c6 thé 1a ddng tinh thé duge dung hodc mudi ddng tinh thé. Pong
tinh thé hodc muéi ddng tinh thé nhu dwoc st dung & ddy c6 nghia la chét két tinh chira
hai hogic nhiéu chét rin déng nhit & nhiét do trong phong, mdi trong sd chiing ¢6 cac
tinh chét vt ly khac biét nhu cAu trac, diém nong chay va nhiét nong chdy, do 4m, do
tan va do 6n dinh. Ddng tinh thé hosc mubi ddng tinh thé c6 thé duge didu ché theo
chinh phuong phap ddng két tinh da biét.

Hop chét (I) c6 thé 14 solvat (vi dy, hydrat) hodc khong phai solvat va ca hai
dang nay déu dugc bao ham trong hop chét (I).

Céc hop chat dugc danh diu biang hodc duge thé bang cac chét dong vi (vi du,
24, 3y, 1, M, BR, S, 2, v.v.) 1a ciing duge bao ham trong hop chét (T). Hop chét
duoc danh diu béng hoac dugc thé bﬁng cac chét déng vi ¢6 thé dugce st dung 1am, vi
du, chét danh d4u str dung cho k¥ thuat chup xa hinh cit 16p positron (Positron
Emission Tomography-PET) (chit d4nh diu PET), va duoc cho 13 hitu ich trong linh
vuc chén doan y té va tuong tu.

Phuong phép diéu ché hop chit theo sang ché duoc mo ta dudi day.

MB&i hop chét thd va chét phan tmg duge sit dung va hop chét thu dugc & mdi
budc trong phuong phap diéu ché dudi day co thé 1a & dang mubi, va cac vi du vé& mubi
nhu vay bao gdm cac mudi twong tw nhu cac mudi chiia hop chét theo sang ché va

twong tu.
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Néu hop chét thu duoc & mdi bude 1a & dang ty do, thi nd co thé dugc chuyén
héa thanh mudi muyc tiéu theo chinh phuong phép da biét. Néu hop chét thu duogc & mdi
bude 1a mudi, thi nd co thé duogc chuyén héa thanh dang ty do muc tiéu hodc mubi khac
theo chinh phuong phap da biét.

Hop chét thu duge & mbi budce ¢o thé dugc st dung mdt cach truc tiép & dang
hdn hop phan tng hodc ¢ dang san phim thd cho phén img tiép theo. Theo cach khac,
hop chét thu duge & mbi budc c6 thé duge tach va duge tinh ché tir hon hop phan g
theo chinh phuong phap da biét, vi du, k§ thudt tich nhw cd, két tinh, két tinh lai, chung
chét, chiét dung moi, chung ct phan doan, sic ky cot va tuong t.

Néu hop chét tho va chét phan tmg dugc st dung & mdi budc cb ban trén thi
trueong, san pham cé ban trén thi truong cling ¢6 thé dugc st dung mdt céch truc tiép.

Déi voi phan tng & mdi bude, trong khi thoi gian phan tmg thay dbi thy thudce
vao loai chit phan tmg va dung mdi dugc st dung, né thuong nim trong khoang 1 phut
- 48 gio, tt hon 1a 10 phut - 8 gid, trir phi ¢6 quy dinh khéc.

Déi v6i phan tmg & mdi bude, trong khi nhiét do phén tmg thay doi tiry thude
vao loai chit phan timg va dung mdi dugc sir d{,mg, n6 thudong ndm trong khoang -78°C
-300°C, tdt hon 14 -78°C - 150°C, trix phi ¢6 quy dinh khéc.

Déi v6i phan tmg & mdi bude, trong khi ap suét thay dbi tiry thudc vao loai
chit phan tmg va dung mdi dugce sir dung, nd thuong ndm trong khoang 1 atm — 20 atm,
tdt hon 1 1 atm — 3 atm, trlr phi c6 quy dinh khéc.

Thiét bi tbng hop vi séng nhu Initiator do Biotage sén xuét va trong tu c6 thé
duoc sir dung cho phan tng & mdi bude. Trong khi nhiét d6 phan ng thay d6i tuy
thudc vao loai chit phan ting va dung mdi dugce sir dung, né thuong nim trong khoang
nhiét do trong phong - 300°C, tdt hon 14 50°C - 250°C, trir phi c6 quy dinh khéc. Trong
khi thoi gian phan g thay dbi tiry thude vao loai chit phan (mg va dung moi dugc sir
dung, n6 thuong nim trong khoang 1 phut - 48 gio, t6t hon 13 1 phiit - 8 gio, trir phi c6
quy dinh khac.

Déi v6i phan tmg & mdi budc, chét phan tmg dugc st dung voi lugng nam
trong khoang tir 0,5 duong luong — 20 duong luong, t6t hon 13 0,8 duong lugng — 5
duong luong, tinh theo co chét, trir phi c6 quy dinh khac. Néu chét phan tmg dugc sir
dung & dang chét xuc téc, thi chit phan tng duge sir dung voi lugng 0,001 duong
lugng — 1 duong luong, t6t hon 14 0,01 duong luong - 0.2 duwong lugng, tinh theo co
chit. Néu chit phan tng dugc st dung & dang dung mdi phén Gng, thi chét phan tng

dugce st dung véi lugng dung moi.
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Trir phi ¢6 quy dinh khéc, phan g & mdi bude duge thuc hién ma khong cb
dung mdi, hodc bang cach pha lodng hoic tao huyén phi hop chét tho trong dung moi
thich hop. Céc vi du vé& dung moi bao gdm dung mdi dugc md ta trong phan vi du thuc
hién sang ché va cac dung moi sau day.
céc rugu: metanol, etanol, tert-butyl alcohol, 2-methoxyetanol va tuong tu;
cac ete: dietyl ete, diphenyl ete, tetrahydrofuran, 1,2-dimetoxyetan va tuong tu;
céc hydrocacbon thom: clobenzen, toluen, xylen va twong tur;
céc hydrocacbon no: xyclohexan, hexan va tuong tu;
cé4c amit: N ,N-dimetylformamit, N-metylpyrolidon va tuong tu;
céc hydrocacbon dugc halogen hoa: diclometan, cacbon tetraclorua va twong tu;
céc nitrile: acetonitrile va twong tu;
cé4c sulfoxit: dimetyl sulfoxit va tuong tu;
c4c bazo hitu co thom: pyridin va tuong tu;
c4c anhydrit: anhydrite axetic va tuong tu;
cac axit hitu co: axit formic, axit axetic, axit trifloaxetic va tuong tu;
cac axit vo co: axit clohydric, axit sulfuric va twong tw;
cac este: etyl axetat va twong tu;
cac keton: axeton, metyl etyl keton va tuong tu;
nudc.

Dung méi néu trén cd thé duoc st dung & dang hdn hop gbm hai hozic nhiéu
loai trong sb d6 theo ty 1& thich hgp.

Néu bazo duge st dung cho phan tmg & mdi bude, cac vi du vé chung bao gdm
céc bazo dugc mo ta trong phén vi du thuc hién sang ché va cac bazo sau day.

céc bazo vO co: natri hydroxit, magié hydroxit, natri cacbonat, canxi cacbonat, natri

hydro cacbonat va tuong tu;

c4c bazo hitu co: trietylamin, dietylamin, pyridin, 4-dimetylaminopyridin, N,N-
dimetylaniline, 1,4-diazabixyclo[2.2.2]octane, 1,8-diazabixyclo[5,4.0]-7-undecene,
imidazol, piperidin va tuong tu;

céc alkoxit kim loai: natri etoxit, kali tert-butoxit va twong tu;

céc hydrua kim loai kiém: natri hydrua va tuong tur;

cé4c amit kim loai: natri amit, lithi diisopropylamit, lithi hexametyldisilazit va twong tu;

céc lithi httu co: n-butyllithi va tuong tu.
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Néu axit hodic chét xtc tac axit duge sit dung cho phan tmg & mdi bude, cac vi
du vé chung bao gﬁ“)m céc axit hodc chit xic tac axit duoc mo ta trong phén vi du thuc
hién sang ché va cac axit va chét xtc tac axit sau day.

Céc axit vo co: axit clohydric, axit sulfuric, axit nitric, axit bromhydric, axit phosphoric
va tuong tu;
C4c axit hitu co: axit axetic, axit trifloaxetic, xitric axit, p-toluensulfonic axit, axit 10-

camphorsulfonic va tuong tu;

Axit Lewis: phtrc chét bon triflorua dietyl ete, kém iodua, nhdm clorua anhydrit, kém
clorua anhydrit, iron clorua anhydrit va tuong tu.

Trlr phi c6 quy dinh khéc, phan ung & mdi bude duge thuc hién theo chinh
phuong phap da biét, vi du, phuong phap dugc md ta trong tai liéu Jikken Kagaku
Kouza, 5th Edition, vol.13-19 (the Chemical Society of Japan ed.); Shin Jikken Kagaku
Kouza, vol.14-15 (the Chemical Society of Japan ed.); Fine Organic Chemistry,
Revised 2nd Edition (L. F. Tietze, Th. Eicher, Nankodo); Organic Name Reactions,
Reaction Mechanism and Essence, Revised Edition (Hideo Togo, Kodansha);
ORGANIC SYNTHESES Collective Volume I-VII (John Wiley & Sons Inc.); Modern
Organic Synthesis in Laboratory A Collection of Standard Experimental Procedures
(Jie Jack Li, OXFORD UNIVERSITY); Comprehensive Heterocyclic Chemistry I1I,
Vol.1 -Vol.14 (Elsevier Japan); Strategic Applications of Named Reactions in Organic
Synthesis (duge dich bdi Kiyoshi Tomioka, Kagakudojin); Comprehensive Organic
Transformations (VCH Publishers Inc.), 1989, hodc twong tu, hodc phuong phap duge
md ta trong phan vi du thuc hién sang ché.

O mbi budc, phan tmg bio v¢ hodc loai bd nhém bao vé cua nhom chire duoc
thuc hién theo chinh phuong phép da biét, vi dy, phuong phép dugc mo ta trong tai liéu
“Protective Groups in Organic Synthesis, 4th Ed”, Wiley-Interscience, Inc., 2007
(Theodora W. Greene, Peter G. M. Wuts); “Protecting Groups 3rd Ed.” Thieme, 2004
(P.J. Kocienski), hodc twong ty, hodc phwong phap dugc mo ta trong phén vi du thuc
hién séang ché.

Céc vi du vé nhom bao vé cho nhém hydroxyl ctia rugu va tuong tu va nhém
phenol hydroxy bao g0m cac nhém bao vé loai ete nhur metoxymetyl ete, benzyl ete,
tert-butyldimetylsilyl ete, tetrahydropyranyl ete va tuong tur; cdc nhom béo v€ loai este
carboxylat nhu este axetat va twong tu; cac nhom bao vé loai este sulfonat nhu este
metansulfonat va trong tu; cac nhom bao vé loai este cacbonat nhu tert-butylcacbonat

va tuong tu, va tuong tu.
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Céac vi du vé nhom bao vé cho nhém cacbonyl cua aldehyt bao gdm céc nhém
bao vé loai axetal nhu dimetylaxetal va twong ty; cac nhom bao vé loai axetal vong nhu
1,3-dioxan va twong tu, va tuong tu.

Céc vi du v& nhém bao vé cho nhém cacbonyl cta keton bao gbm céc nhém
bao vé loai ketal nhu dimetylketal va twong ty; cic nhom bao v¢ loai ketal vong nhu
1,3-dioxan va twong tw; cdc nhom bao vé loai oxim nhu O-metyloxim va tuong ty; cac
nhém bao vé loai hydrazon nhu N,N-dimetylhydrazon va twong tu, va tuong tu.

Cacvidu vé& nhom bao vé cho nhém carboxyl bao gf")m cac nhom bao v¢€ loai
este nhu metyl este va twong tu; cdc nhom bdo vé loai amit nhu N,N-dimetylamit va
tuong tu, va tuong tu.

Céc vi du vé nhom bao vé cho thiol bao gém cdc nhom bao vé loai ete nhu
benzyl thioete va twong tu; cac nhém bao vé loai este nhu thioaxetat este, thiocacbonat,
thiocarbamat va tuong tu, va twong tu.

Céac vi du v& nhém bao vé cho nhém amino va di vong thom nhu imidazole,
pyrrole, indole va tuwong tu bao gdm céc nhém béo vé loai carbamat nhu benzyl
carbamat va tuong tur; cdc nhom bao v€ loai amit nhu axetamit va twong tu; cac nhém
béo vé loai alkyl amin nhu N-triphenylmetylamin va tuong tur; cdc nhém bao vé loai
sulfonamit nhu metansulfonamit va tuong tu, va tuong tu.

Cac nhom bao vé 6 thé duge loai bd theo chinh phuong phap da biét, vi du,
béng cach sir dung phuong phép st dung axit, bazo, tia cyc tim, hydrazin,
phenylhydrazin, natri N-metyldithiocarbamat, tetrabutylamoni florua, paladi axetat,
trialkylsilyl halogenua (vi dy, trimetylsilyl iodua, trimetylsilyl bromua) va tuong tu,
phuong phép khtr, va tuong tu.

Néu phan g khir duge thye hién ¢ mdi buée, thi cac vi du vé chét khir duoc
st dung bao gdm céc hydrua kim loai nhu lithi nhdm hydura, natri triacetoxybohydura,
natri cyanobohydura, diisobutyl nhdm hydura (DIBAL-H), natri bohydura,
tetrametylamoni triaxetoxybohydura va twong tu; cac boran nhu phurc chat boran
tetrahydrofuran va twong tw; Raney nickel; Raney coban; hydro; axit formic; trietylsilan
va twong tu. Néu lién két doi hodc lién két ba cacbon-cacbon bi kht, thi phuong phép
st dung chét xtc tac nhu paladi-cacbon, chét xtc tac Lindlar va tuong tu ¢6 thé duogc
st dung.

Néu phan g oxy héa dugc thuc hién & mdi budc, céc vi du vé chit oxy héa
dugc st dung bao gdm céc peroxit nhu axit m-cloperbenzoic (nCPBA), hydro peroxit,
tert-butylhydroperoxit va twong ty; cac peclorat nhur tetrabutylamoni peclorat va twong

tu; cac clorat nhu natri clorat va tuong tu; cdc clorit nhu natri clorit va tuong tu; cac
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periodate nhu natri periodat va twong tu; cac chit phan tmg i6t siéu héa tri nhu
iodosylbenzen va tuong ty; cac chit phan g chira mangan nhu mangan dioxit, kali
permanganat va twong tu; cac hop chét chi nhu chi tetraaxetat va teong tu; cac chit
phan Gmg chita crom nhu pyridin clocromat (PCC), pyridin dicromat (PDC), thubc thu
Jones va tuong tu; cac hop chét halogen nhu N-bromsucxinimit (NBS) va twong tu;
oxy; ozon; phtrc chét luu huynh trioxit-pyridin; osimi tetroxit; selen dioxit; 2,3-diclo-
5,6-dixyano-1,4-benzoquinon (DDQ) va tuong tu.

Néu phan tng vong hoa géc dugce thuc hién & mdi buéc, thi cac vi du vé chit
khoi mao gbe duge sir dung bao gdm céc hop chét azo nhu azobisisobutyronitrile
(AIBN) va tuong tu; cac chit khoi mao gdc tan trong nuéc nhu axit 4-4’-azobis-4-
xyanopentanoic (ACPA) va twong ty; trietylbon trong sw ¢6 mgt cua khong khi hodc
oxy; benzoyl peroxit va tuong tu. Cac vi du v& chit phan tmg gbc duge sir dung bao
gdm tributylstannan, tristrimetylsilylsilan, 1,1,2,2-tetraphenyldisilan, diphenylsilan, sa
iodua va tuong tu.

Néu phan tng Wittig duge thyc hién & mdi buée, thi cac vi du vé thude thi
Wittig duoc st dung bao gdm céc alkyliden phosphoran va twong tu. Céc alkyliden
phosphoran nay co6 thé duoc diu ché theo chinh phuong phap da biét, vi du, bang cach
cho mudi phospho phan tmg véi bazo manh.

Néu phan tmg Horner-Emmons dugc thuc hién ¢ mdi budc, thi cac vi du vé
chit phan tmg duoc st dung bao g0m céc phosphonoaxetat nhu metyl
dimetylphosphonoaxetat, etyl dietylphosphonoaxetat va twong tw; va céc bazo nhu cac
kim loai kiém hydura, c4c lithi hitu co va twong tu.

Néu phan tng Friedel-Crafts dugc thuc hién & méi budc, thi hdn hop axit
Lewis va clorua axit hodc hdn hop axit Lewis va chét alkyl hoa (vi du, alkyl halogenua,
rugu, olefin, v.v.) dugc st dung 1am chét phan tmg. Theo c4ch khac, axit hitu co hodc
axit vo co ciing ¢6 thé duoc st dung thay cho axit Lewis, va anhydrua nhu anhydrua
axetic va tuong ty cling ¢ thé duoc st dung thay cho axit clorua.

Néu phan tmg thé 4i nhan thom dugc thuc hién & mdi bude, chét 4i nhén (vi du,
amin, imidazole, v.v.) va bazo (vi du, bazo vd co, bazo hitu co, v.v.) duge st dung lam
chit phan tng.

Néu phan (mg cong 4i nhan bdi carbo anion, thi phan Gmg cong & vi tri 1,4 4i
nhén (phan tng cong Michael) bdi carbo anion hodc phan Gmg thé 4i nhan bdi carbo
anion duoc thue hién & mdi bude, va cac vi du vé bazo dugc str dung dé tao ra carbo
anion bao gém c4c lithi hitu co, cac alkoxit kim loai, cac bazo vo co, cac bazo hitu co

va tuong tu.
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Néu thudc thtr Grignard dugc thyc hién & mdi bude, thi cac vi du vé thudc thir
Grignard dugc st dung bao gbm cac arylmagié halogenua nhu phenylmagié bromua va
twong tu; va cic alkylmagié halogenua nhu metylmagié bromua va twong tu. Thudc thir
Grignard c6 thé dugc diéu ché theo chinh phuong phép da biét, vi du, bang cach cho
alkyl halogenua hogc aryl halogenua phén tmg v6i magi€ kim loai trong ete hodc
tetrahydrofuran duéi dang dung moi.

Néu phan tmg ngung tu Knoevenagel duoc thuc hién & mdi budi, thi hop chat
¢6 nhom metylen hoat hoa v6i hai nhom hut dién tir (vi dy, axit malonic, dietyl malonat,
malononitril, v.v.) va bazo (vi du, bazo hitu co, etal alkoxit, bazo v6 co) dugc st dung
lam chéit phan tmg.

Néu phan tmg Vilsmeier-Haack dugc thuc hién & mdi budc, thi phosphoryl
clorua va dan xuét amit (vi dy, N,N-dimetylformamit, v.v.) dugc st dung lam chét phan
ung.

Néu phan tmg azit hoa cta rugu, alkyl halogenua hodc sulfonat dugc thyce hién
& mdi bude, thi céc vi du vé chat azit hoa duge sir dung bao gdm
diphenylphosphorylazide (DPPA), trimetylsilylazit, natri azit va tuong tu. Viduy, abi
v6i phan g azit hoa ruou, phurong phép st dung diphenylphosphorylazit va 1,8-
diazabixyclo[5,4.0Jundec-7-ene (DBU), phuong phép sir dung trimetylsilylazit va axit
Lewis, va twong tuy duoc st dung.

Néu phan g amin hoa khtr dugc thyc hién & mdi budc, thi cac vi du v& chét
khir duge st dung bao gdm natri triaxetoxybohydura, natri Xxyanobohydura, hydro, axit
formic va tuong tu. Néu co chit 1a hop chét amin, thi cac vi du vé hop chét cacbonyl
duge sit dung bao gdm paraformaldehyt, cdc aldehyt nhu axetaldehyt va twong tu, va
céac keton nhu xyclohexanon va tuong tu. Néu co chét 14 nhom cacbonyl, thi cac vi du
v& amin duge sit dung bao gdm amoniac, c4c amin bdc mdt nhu metylamin va twong
tu; cac amin bac hai nhu dimetylamin va tuong ty, va tuong tu.

Néu phan tmg Mitsunobu dugc thuc hién & mdi budc, thi azodicarboxylat (vi
du, dietyl azodicarboxylat (DEAD), diisopropyl azodicarboxylat (DIAD), v.v.) va
phosphin nhu triphenylphosphin, tri-n-butylphosphin va trong tw dugc str dung 1am
chit phan tmg.

Néu phan tmg este hoa, phan ing amit héa hodc phan tng tao ure dugc thuc
hién & mdi budc, thi cac vi du v& chét phan ting dugc st dung bao gbm céc axyl
halogenua nhu céc axit clorua, axit bromua va twong tu; cac axit carboxylic hoat hoa
nhu cac anhydit, cdc este hoat hoa, cac sulfat va tuong tu. Cacvidu vé chit hoat hoa

cua axit carboxylic bao gdm cac chét ngung tu carbodiimit nhwr 1-etyl-3-(3-

-53-



31115

dimetylaminopropyl)carbodiimit hydroclorua (EDCI) va tuong ty; cac chét ngung tu
triazin nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholin clorua n-hydrat
(DMT-MM) va tuong tu; cac chét ngung tu cacbonat nhu 1,1-cacbonyldiimidazole
(CDI) va twong tu; diphenylphosphoryl azit (DPPA); mudi benzotriazol-1-yloxy-
trisdimetylaminophospho (thudc thir BOP); 2-clo-1-metyl-pyridin iodua (thubc thir
Mukaiyama); thionyl clorua; cac haloformat cua alkyl thip nhu etyl cloformat va twong
tu; O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluronium hexafluorophosphorate
(HATU); axit sulfuric; cac hdn hop cua ching va tuong tur. Néu chit ngung tu
carbodiimit dwgc sir dung, chit cong nhu 1-hydroxybenzotriazole (HOBt), N-
hydroxysuccinimit (HOSu), dimetylaminopyridin (DMAP) va tuong tw ¢6 thé duoc bd
sung vao hé phan ung.

Néu phan ting két hop duoc thuc hién & mdi buée, thi cac vi du vé chit xuc tac
kim loai dugc str dung bao gdbm céc hop chat paladi nhu paladi(Il) axetat,
tetrakis(triphenylphosphin)paladi(0), diclobis(triphenylphosphin)paladi(IT),
diclobis(trietylphosphin)paladi(Il), tris(dibenzylideneaxeton)dipaladi(0), 1,1°-
bis(diphenylphosphino)ferrocene paladi(IT) clorua, paladi(Il) axetat va twong tu; cac
hop chét niken nhu tetrakis(triphenylphosphin)niken(0) va twong tu; cac hop chét rodi
nhu tris(triphenylphosphin)rodi(IIl) clorua va twong tw; cac hop chét coban; céc hop
chit ddng nhur ddng oxit, ddng(T) iodua va twong ty; cac hop chét platin va twong tu.
Ngoai ra, bazo co thé duge bd sung vao hé phan ing, va céc vi du vé chung bao gém
cac bazo v co, cac alkoxit kim loai va tuong tu.

Néu phan g thiocacbonyl hoa dugc thyc hién & mdi budc, thi phospho
pentasulfit thuong dugc sir dung lam chét thiocacbonyl héa. Theo cach khac, chit phan
ung co cAu truc 1,3,2,4-dithiadiphosphetan-2,4-disulfit (vi dy, 2,4-bis(4-
metoxyphenyl)-1,3,2,4-dithiadiphosphetan-2,4-disulfit (thubc thir Lawesson), v.v.)
ciing c6 thé dugce sir dung thay cho phospho pentasulfit.

Néu phan ting Wohl-Ziegler duoc thuc hién & mdi budc, thi cac vi du vé chét
halogen hoa dugrc st dung bao géln N-iodosucxinimit, N-bromsucxinimit (NBS), N- -
closucxinimit (NCS), bromin, luu huynh clorua va tuong tyr. Ngoai ra, phan ing c6 thé
dugc diy nhanh bang cach sir dung téc nhan khoi méao gbc nhur nhiét, 4nh sang, benzoyl
peroxit, azobisisobutyronitril va twong tu cho h¢ phéan Gmg.

Néu phan tng halogen héa nhém hydroxy duoc thuc hién & mdi budc, thi cac
vi du v& chét halogen héa dugc sir dung bao gbm céc axit halohydric va céc axit
halogenua cia céc axit vo co, cu thé, axit clohydric, thionyl clorua, phospho oxyclorua

va twong tu dbi v6i phan tmg clo hoa, 48% axit bromhydric va twong ty d6i v6i phan
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g brom hoa. Ngoai ra, phuong phap diéu ché alkyl halogenua bang cach cho rugu
phan (mg véi triphenylphosphin va cacbon tetraclorua hodc cacbon tetrabromua hodc
tuong tu c6 thé duoc st dung. Theo cach khéc, phuong phip didu ché alkyl halogenua
qua hai buéc bao gdm chuyén hoéa ruou thanh sulfonat tuong tng, va tiép d6 cho
sulfonat phan tmg véi lithi bromua, lithi clorua hodc natri iodua cling c6 thé duoc st
dung.

Néu phan tmg Arbuzov dugc thuc hién & mdi bude, thi cac vi du vé chit phan
g dugc st dung bao gdm céc alkyl halogenua nhu etyl bromaxetat va tuong tu; va
céc phosphit nhu trietyl phosphit, tri(isopropyl) phosphit va twong tur.

Néu phén tng sulfonat este hoa dugc thyc hién ¢ mdi bude, thi cac vi du vé
chét sulfonat héa duge sit dung bao gdm metansulfonyl clorua, p-toluensulfonyl clorua,
metansulfonic anhydrua, p-toluensulfonic anhydrua va tuong tu.

Néu phan tmg thity phan dugc thure hién & mdi budc, thi axit hodc bazo dugc
str dung 1am chét phan Gng, Dbi v6i phan tng thity phén axit clia tert-butyl este, axit
formic, trietylsilan va twong tu co thé duogc bd sung vao cation tert-butyl bay khitr ma [a
san pham phu.

Néu phan tng khu nuée duoc thyc hién & mdi bude, thi cac vi du vé chét khtr
nuée duoc st dung bao gdm axit sulfuric, diphospho pentaoxit, phospho oxyclorua,
N,N’-dixyclohexylcarbodiimit, alumin, axit polyphosphoric va twong tu.

Néu phan tng alkyl hoa dugc thue hién ¢ mdi budc, thi cac vi du vé bazo dugc
st dung bao gdm kali cacbonat, trikali phosphat, trietylamin, N,N-diisopropyletylamin,
pyridin, natri ethoxit, kali tert-butoxit, natri hydura, lithihexametyldisilazit, natri
hexametyldisilazit, n-butyllithi va twong tu.

Néu phén tmg deoxofluorin hoa dugc thyc hién ¢ mai bude, thi cac vi du vé chét
khir flo duoc st dung bao gdm bis(2-metoxyetyl)aminosulfur triflorua, dietylaminosulfur
triflorua, 4-tert-butyl-2,6-dimetylphenylsulfur triflorua, N,N-dietyl-S,S-diflosulfilimin
tetrafloborat, diflo-4-morpholinylsulfoni tetrafloborat va tuong tur.

Hop chét (1), dit tén cac cdu trac duge thé hién béi céc hop chit (7), (12), (18),
(23), (28a) hoac (28b) la vong A, ¢6 thé dugc diéu ché theo cic phuong phap didu ché A
dén E duoc md ta dudi day.

MBai ky hiéu trong cac cong thirc clia cac so dd 12 nhu dugc dinh nghia & trén, trir
phi c6 quy dinh khéc. Trong cc cong thire, mdi m va k doc 1ap 1a 0 hodc 1. Mbi R dén
R® doc 14p 14 nguyén ti hydro hodc nhom Cy alkyl tuy y dugce thé (vi du, metyl,, v.v.).
mdi R’ va R [a nhém C ¢ alkyl tiry ¥ dugce thé (vi du, metyl,, v.v.). M&i vong E, F, G, H,
LL, W, Y, Z, viZ, lavong tiy ¥ dugc thé tiép. Mdi trong s P' dén P° Ia “nhom bao vé
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cho nhém amino”. Céc vi du vé& “nhém béo vé cho nhém amino™ bao gdm tert- nhém
butoxycacbonyl va twong tu, ngoai cdc nhém duoc minh hoa Ia nhém béo vé cho nhom
amino néu trén. Mdi LG' dén LG’ 12 “nhém rdi chuyén”. Cac vi du vé& “nhém roi chuyén”
bao gdm nguyén tir halogen (vi du, nguyén tt flo, nguyén tir clo, nguyén tir brom, nguyén
ttr I6t, v.v.), nhom Cy alkylsulfonyloxy tuy y dugc halogen hoéa (vi du, metansulfonyloxy,
etansulfonyloxy, triflometansulfonyloxy, v.v.), nhom Cg.j4arylsulfonyloxy tuy y duoc thé
[vi du, nhom Cg_j4arylsulfonyloxy tuy y co 1 dén 3 phan tir thé dugc chon tir nhém Cy4
alkyl (vi du, metyl,, v.v.), nhém C,.¢ alkoxy (vi du, metoxy,, v.v.) va nhém nitro, va tuong
tu, va cac vi du cu thé vé ching bao gdm benzensulfonyloxy, m-nitrobenzensulfonyloxy,
p-toluensulfonyloxy, naphthylsulfonyloxy va twong tu] va twong tu.
R*-R®vacacvongE, G, H,J,L, W, Y, Z, va Z, la cac c4u triic thanh phén ctia
vong A, va do d6 céac dinh nghia vé mdi cAu tric thanh phan khong vuot khéi toan bo
dinh nghia ctia vong A. N6i cach khéc, cac hgp chét (7), (12), (18), (23), (28a) va (28b) 1a
duogc bao ham trong pham vi ciia vong A.
[Phuong phép didu ché A] |
Hop chét (I) ¢6 thé duge diéu ché tir hop chét (2) theo phwong phap sau day.

Qo O

ol R.P‘ Phan éng \iztsunobu hoic phan Gng thé & nhanthom EJ:‘;/

KO f))
k

e R“ ks @ R R® k
2}
i3 /@\ 0
Phan ing halogen hda Lot \ng@i P OH (3 .. L o~ H

(Sodd 1)

pt Phan & u'ng khi bao vé

- . H
hogc phan Gng sulfonat <, Phan tng alkyl héa Phan &g amit héa ( LN
este héa nhém hydroxy R R(ﬁ} @ pr Rﬂ X

[Phuong phép diéu ché B]
Hop chét (I) ciing ¢6 thé dugc diéu ché tir hop chét (9) theo phwong phép sau day.
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U >=O
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[Phuong phép diéu ché C]
Hop chét (I) ciing c6 thé dugc didu ché tir hop chét (13) theo phurong phép sau
day.

(So 46 3)
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¥ ¥ E
R 7 o P PRI UG KT b0 VE

- ﬁ;f;jm& Phin ting alkyl hda . @ " R;"ﬂ?m
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[Phuong phép diéu ché D]
Hop chét (I) ciing c¢6 thé duge diéu ché tir hop chét (19) theo phuong phép sau
day.
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(Sodd4)
Phén umg Gignard hodc phan
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[Phuong phap diéu ché E]
Hop chét (I) cling ¢6 thé duoc didu ché tir hop chit (24) theo phuong phép sau
day.

(Sodd §) Phin {mg Gignard hodc phan
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Axit carboxylic (8) dugc st dung trong mdi phuong phap didu ché c6 thé duoc
diéu ché tir hop chét (29) theo phuong phép sau ddy.
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(80 ds 6)

Q o} o]
Rs‘o" 5 Phan f¥ng oxim héa Rs‘(y‘l Phan ving oxy héa Rs‘o"[ ‘\@\ Phan iing aldol Rg\o NO;
{ e ( n \N’OH ( n NG ( n
(29) 0) @n * (32 eI OH

0 o] o}
N 3 ] 2 s ¥4 «
Phan ting khiy R \OW Hy Phén fing voog hda R “O)K@:tz’ Phén img khirbao vé |, ﬂ
{5 s =0 U =0
OH s
(33} g= R (34} ps be (8) ge L X

Hop chét (30) ¢6 thé duoc didu ché bang cach cho hop chét (29) tham gia phan
ung oxim hda. Céc vi du v& chét oxim hoéa bao gdbm hydroxylamin, hydroxylamin
hydroclorua va tuong tu. Ngoai ra, bazo co thé duogc bd sung vao hé phan tmg, va cic vi
du vé bazo bao gdm natri axetat va twong tu. Hop chét (32) c6 thé duogc diéu ché bang
cach cho hop chét (31) tham gia phan tmg aldol trong sy c6 mét cla bazo. Cac vi du vé
chét 4i dién tir bao gdm formalin, axetaldehyt va twong tw, va cac vi du v& bazo bao gdbm
trietylamin va tuong tu. Hop chat (34) c6 thé duoc didu ché bing cach cho hop chét (33)
tham gia phan ng vong hoa trong su c6 mat ctia bazo. Cac vi du vé chat vong hoa bao
g0m triphosgene, cloaxetyl clorua va twong ty, va céc vi du vé bazo bao gbm trietylamin
va tuong tu.

Axit carboxylic (8) duge sir dung trong mdi phuong phap diéu ché ciing c6 thé
duoc diéu ché tir hop chét (31) theo phuong phap sau day.

(Sodd7)
o) o o)
R%, Phin fing cdng Michael R, Phan Gmg khiv RS,
O)H\E‘}\ an itng cong Michael o NO, g o NHg
7 NO, s {45
31 35 36
(D @RI I NI
Q Rt O =8
o) o)
Phin éng vong héa RS‘O J\@}\'{}F Phan iing khitbaové | f
(s lo} s =0
37 8 -
(30) Re RE (8) Re N X

Hop chét (37) c6 thé dugc didu ché bing cach cho hop chit (35) tham gia phan
g khir, tiép theo 13 phan ting vong hoa. Cac vi du v& chét khir bao gdm hén hop natri
bohydura va niken(IT) clorua hexahydrat; Raney niken trong moéi truong hydro; va tuong
tir. Phan Gng vong hoa dién ra trong sy c6 mit cia bazo. Cac vi du v& bazo bao gdm kali

cacbonat va tuong tu.

Hop chét bat ddu va/hoic hop chét didu ché trung gian cho hop chét (I) ¢6 thé tao
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thanh mubi. Trong khi mudi la khong bi gi6i han cu thd mién 14 phan tmg c6 thé duge
thuc hién, cac vi du v& ching bao gdm cac mudi trong tir nhu cac mubi tiy ¥ tao thanh
boi hop chét (T) va twong tu, va tuong tu.

Péi v6i cac chét ddng phan cu hinh (dang E, Z) cia hop chét (I), ching c6 thé
duoc tach va duoc tinh ché néu phan ting déng phan héa xdy ra, vi du, bang k¥ thut tach
thong thudong nhu chiét, két tinh lai, chung cét, sic ky va tuong tu dé thu duoc hop chit
tinh khiét. Ngoai ra, chat ddng phan tinh khiét twong tmg cling c6 thé thu dugc bang cach
ddng phan héa lién két doi bang cach gia nhiét, st dung chét xtc tac axit, phirc chat kim
loai chuyén tiép, chét xtc tac kim loai, chét xuc tac géc, chiéu xa anh sang, chét xuc tac
bazo manh va tuong tu, theo phuong phap dugc md ta trong Shin Jikken Kagaku Kouza
14 (The Chemical Society of Japan ed.), c4c trang tir 251 dén 253, 4th Edition Jikken
Kagaku Kouza 19 (The Chemical Society of Japan ed.), cac trang 273 dén 274 hodc
phuong phap twong tu véi phuong phip nay.

Hop chét (I) chira chit ddng phén 14p thé tiy thude vao loai phan tir thé, va mbi
chit dong phén 1ap thé va hdn hop ciia né du dugc bao ham trong sang ché.

Hop chét (I) c6 thé 1a hydrat hogic khong phai hydrat.

Néu mudn, hop chit (I) c6 thé duge tdng hop bang cach tién hanh phan (mg loai
bd nhém bao vé, phan tmg axyl hoa, phan ung alkyl héa, phan tmg khir nudce, phan tmg
oxy hoa, phan {mg khtt, phan tmg kéo dai mach cacbon, phan tmg halogen héa, phan tmg
phén tir thé trao dbi, phan tmg két hop, phan tng cOng 4i nhan bdi anion carbo, thudc thir
Grignard va phan tmg deoxoflo riéng ré€ hodc két hop hai hogic nhiéu phan tng nay.

Néu san phdm muc tiéu thu duoc & dang ty do bing phan tng néu trén, n6 c6 thé
duoc chuyén hoa thanh mudi theo phuong phép thong thudng, hodc néu san pham muc
tiéu thu duoc ¢ dang mudi, n6 c6 thé duge chuyén héa thanh dang tu do hodc mudi khac
theo phuong phap thong thuong. Hop chét (I) thu dugc nhu vay cling ¢6 thé duoc tach va
duogc tinh ché tir hdn hop phén tng theo phuong phép da biét nhu chuyén hoa pha, co,
chiét dung mdi, chung cét, két tinh, két tinh lai, sic ky va tuong tu.

Néu hop chét (I) chira chat ddng phan cdu hinh, chit ddng phan phi dbi anh, chat
ddng phan cAu hinh riéng va twong tu, mdi chit ddng phan nay c6 thé dugc tach theo cac
phuong phép tach va tinh ché néu trén, néu muébn. Ngoai ra, néu hop chét (I) 12 raxemic,
dang d va dang 1 co thé dugc tach theo phuong phap phén giai quang thong thuong.

Hop chét (I) thu dugc nhu vy, chét trung gian phan g khéc cta n6 va cac hop
chit bit diu ctia né ¢6 thé duoc tach va dugce tinh ché tir hdn hgp phan Gng theo chinh
phuong phap da biét, vi du, chiét, cd, trung tinh hda, loc, chung ct, két tinh lai, séc ky cdt,
sdc ky 16p mong, sic ky 1ong diéu ché hiéu ning cao (preparative HPLC), sic ky long

-60-



31115

diéu ché ap suét trung binh (moderate-pressure preparative LC) va tuong tu.

Mubi ctia hop chat (I) c6 thé duge diéu ché theo chinh phuong phéap da biét. Vi
du, néu hop chét (I) 1a hop chét bazo, n6 ¢6 thé dugc didu ché bang cach bd sung axit vo
co hoic axit hitu co, hodic néu hop chét (I) 1a hop chat axit, béng cach b sung bazo hitu
co hodc bazo vo co.

Néu hop chit (I) chira chit ddng phan quang, mdi chét ddng phan quang va hdn
hop ctia n6 dugce bao ham trong pham vi ciia sang ché, va céc chit @dng phén nay c6 thé
duoc trai qua qua trinh phéan gidi quang hodc c6 thé dugc didu ché mot cach twong tGng,
theo chinh phuong phap da biét, néu mudn.

Néu hop chat (I) chira chét ddng phan cAu hinh, chit ddng phan phi ddi anh, chét
ddng phan cAu hinh riéng va twong tu, mdi chit nay c6 thé duoc tach theo cic phuong
phap tach va tinh ché néu trén, néu mudn. Ngoai ra, néu hop chét (I) 1a raxemic, dang S-
va dang R c6 thé dugc tich theo phuong phép phén gidi quang thong thuong.

Néu hop cht (I) chira chit dong phan lap thé, mdi chit ddng phan va hdn hop
cta né déu duoc bao ham trong sang ché.

rvas cé nghia la c4u hinh lap thé trén co s& tAm gia bat dbi, ma duoc xac dinh
theo danh phap ITUPAC, khong c6 nghia la chu hinh 14p thé R va S trén co s& tim bét dbi.

Hop chit theo sang ché dugc cho 14 hitu ich d6i v6i cac dong vat ¢6 vi (vi dy,
chuét nhét, chuét, chudt df?)ng, tho, meo, chd, bo, ctru, khi, nguoi, v.v.) 1am tac nhin
phong ngtra hodc diéu tri bénh, vi du,

(1) c4c bénh tAm than [chang han, trAm cam, trAm cam chinh, trAm cam ludng cuec, rdi
loan tinh khi, ri loan cam xuc (réi loan cam xuc theo mua va tuong tu), trAm cam tai dién,
trAm cam sau sinh, rdi loan cang théng, hdi ching trAm cam, hung cam, lo au, rdi loan lo
4u lan tdéa, hoi ching lo au, rdi loan hoang sg, am anh, &m &nh x3 hoi, rdi loan lo 4u x3 hoi,
rbi loan 4m &nh, hoi chimg cing thing sau chin thwong, rdi loan cang thing sau chan
thuong, hoi chimg Tourette, hdi chimg nhiém sic thé X dé gay (fragile X), hoi chiing Rett,
rdi loan diéu chinh, réi loan ludng cuc, rdi loan than kinh chirc ning, tim thin phan liét
(ching han hoi chimg dwong tinh, hdi chimg dwong tinh, suy giam nhan thirc), hoi ching
mét moi méan tinh, loan than kinh lo 4u, loan than kinh cuodng bach, rbi loan lo 4u, chéng
dong kinh, r6i loan lo 4u, lo 4u, trang thai than kinh lo 4u, bat thudong cdm xuc, rbiloan
tAm than chu ky, trang théi kich thich than kinh, ngét, nghién, ham mudn tinh duc thép,

rdi loan tang dong giam chii y (ADHD), trAm cam chinh loan tAm than, trAm cam chinh
khéang tri, trAm cam khéng tri, 1 loan trim cam, chimg giit nguyén thé, tim than phan

liét thé thanh xuan, tm thin phan liét thé hoang twéng],

(2) bénh thodi héa than kinh [ching han, bénh Alzheimer, sa st tri tué ldo khoa thé
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Alzheimer, bénh Parkinson, bénh Huntington, sa sut tri tué nhdi mau da d, sa sat trf tué
thity tran thai duong, sa sut tri tué thé Parkinson, liét trén nhan tién trién, hoi chig Pick,
hoi chimg Niemann-Pick, thodi hoa hach nén vo nfo, bénh Down, sa sut trf tué mach,
bénh Parkinson sau viém néo, sa sut tri tué thé Lewy, sa stt tri tué HIV, xo cling teo co
mot bén (ALS), bénh than kinh vin dong (MND), bénh Creutzfeldt-Jakob hodc bénh
prion, bai nfo, bai ndo trén nhan tién trién, chin thuong so nio, ting nhan 4p, da xo cung,
viém tuy-thi than kinh (NMO), 1di loan chttc ning nhan thirc sau phau thuat (POCD), mé
sang sau phiu thut (POD), mé sang],

(3) rdi loan tri nhé nhén thuc lién quan dén tudi tac [ching han rdi loan tri nhé lién quan
dén tudi tac, sa sut tri tué tubi gial,

(4) rbi loan giic ngu [chéng han rdi loan gidc ngi noi tai (chang han mét nga do rbi loan
tAm sinh ly va tuong tu), rbi loan gidc ngu do tic dong bén ngoai, rdi loan gidc ngt nhip
sinh hoc (ching han hdi ching thay d6i mui gio (hoi ching thay d6i nhip sinh hoc do bay
duong dai), rdi loan gidc ngi do dbi ca, hoi ching chu ky thirc-ngti khdng déu, hoi chimg
gic ngt dén muodn, hoi chimg gidc ngt dén sém, hoi chimg thire ng khong 24 gio va
tuong ty), chimg cén gifc ngt, rdi loan gidc ngti lién quan dén 1di loan t4m than hogc ndi
khoa (chéng han bé&nh phéi tac nghé&n man tinh, bénh Alzheimer, bénh Parkinson, sa sut
tri tué mach ndo, bénh tdm than phan liét, trAm cam, roi loan than kinh lo au), chimg mét
ngl cang thing, chimg mét ngi, loan than kinh mét ngd, hdi chimg ngung thé khi ngt],
(5) suy ho hip do gy mé, bénh chin thuong hoc bénh thoéi hoa than kinh hogc va twong
tu,

(6) chan thuong so ndo, ngdp mau ndo, chirg chan an do r6i loan than kinh, rdi loan #n
ubng, chan in tAm than, chiung #n vo do, rdi loan an udng khac, nghién rugu, lam dung
rugu, ching mét tri do ruou, hoang tudng do rugu, hoi ching cai rugu, tinh trang say
ruou, ngd ddc ruou, ghen tudng do rueu, hung cam do rugu, rbi loan tAm than phu thude
ruou, mét tri do ruou, chimg ua thude, chimg sg thudc, chirng am anh dung thudc, hoi
chimg cai thubc, dau dAu cang thang, dau dau giam trrong lyc, than kinh tiéu duong, béo
phi, tiéu duong, co thét co, bénh Meniere, mét diéu hoa tu tri, hoi toc, ting nhan ap, bénh
tim, chimg tim dép nhanh, suy tim sung huyét, chimg thd qua nhanh, hen phé quan,
ngung thd, hdi ching tré so sinh chét dot ngot, bénh viém, bénh di tmg, bénh ligt duong,
ri loan tét duc, v sinh, ung thu (ching han ung thu, ung thu gan, ung thu dai trang, ung
thu va, ung thu tién liét tuyén, u nguyén bao than kinh, ung thu xuong, ung thu miéng, u
té bao nén, ung thu dudng mat, ung thu phdi Lewis, v.v), hoi ching suy giam mién dich
do nhidm HIV, hoi chimg suy giam mién dich do cang thdng, viém mang ndo tuy, bénh to

dAu chi, tiéu tién khong kiém soat, hdi chimg chuyén héa, chimg loang xuong, loét da day,
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hdi ching rudt kich thich, bénh viém rudt, viém loét dai trang, bénh Crohn, rdi loan da
day rudt non do cang théng, non do cang théng, tiéu chay, tdo bon, t4c rudt sau ph?lu thuat,
viém khép dang thip, thoai hoa khop, rdi loan tiéu hoa chirc nang, ching ting cam gidc
dau, khang insulin, chin thuong ndo sa sut tri tu¢, nén, ndn mira, di can ung thu, chin
thuong ndo, co giat, thay d6i trong lwong co thé, tang can, giam can, dai trang, nghién
ruou, ha than nhiét, gan nhi®m md, xo vita ddng mach, 1dy nhiém, cing cimg co, ting
huyét ap, dot quy, co giat con cuc bd di can é4c tinh & tré so sinh, tidu dudng, tiu dudng
tuyp 2, 161 loan m& mau, béo phi ndi tang, ting huyét ap mét, ching chén &n, xo héa phéi,
nhdi méu co tim, suy mon, rbi loan tm thAn cam Ung, mét diéu hoa, hoi ching duy mon
do AIDS, co tim do xo gan, ngira do uré huyét, biéu hién hanh vi than kinh, hoi chiing
viém thén va viém mang bd dao Tubulointerstitial, viém bang quang k&, viém sic td vong
mac, bénh ty mién, bénh dong mach vanh, hen suyén do aspirin, thiéu hut tich trit tidu cau,
tiéu dudng thai ky, may day tuyp Arthus, hen suyén, hdi chirg ngd doc dau, viém tai va
tuong tur.

(7) dau (ching han dau do viém, dau do ung thu, dau do than kinh, dau cép tinh, dau lién
quan dén bénh 1y than kinh ngoai vi, dau trung tim than kinh, rdi loan giy dau co va khép,
bénh khing hoang con dau t4c manh t& bao ludi 1iém, con dau hoic co cimg trung gian do
da xo cimg, con dau ngyc chte nang, hoi chimg dau ving phire tap, V.V),

(8) chung dau nira dau,

(9) chiing phu néo,

(10) thiéu méau nio cuc bo, thiéu mau cuc bo va tuong ty.

Vi hop chit theo séng ché c6 hoat tinh trc ché MAGL vuot trdi, c6 thé cho ring
¢6 hiéu qua phong ngtra hodc diéu tri vuot trdi cho cac bénh néu trén.

V1 hop chit theo séng ché ¢ hidu qua trc ché MAGL vuot trdi, ¢6 thé cho ring
¢6 hidu qua phong ngira hogc diéu tri vuot trdi ddi voi cae bénh thoai hoa than kinh (vi du,
bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh xo cliing ¢t bén teo co, chéin
thuong so ndo, bénh ting nhan 4p, bénh da xo cing, v.v.), roi loan lo 4u, c4c ching dau
(vi du, chting dau do viém, chimg dau do ung thu, chimg dau than kinh, v.v.), chimg dong
kinh, bénh trAm cam va tuong tu, particularly bénh Alzheimer, bénh Parkinson, bénh
Huntington, bénh xo ctimg ¢t bén teo co, bénh da xo cling, 161 loan lo 4u, chirng dau,
chirng dong kinh hodc bénh trAm cam.

Hop chét (1) c6 thé duoc str dung & dang tién dugc chét.

Tién dugc chat ciia hop chét (I) c6 nghia 1a hop chét ma dugc chuyén héa thanh
hop chit (I) bing phan tmg nhd enzym, axit da day, v.v. dudi diéu kién sinh ly trong co
thé sdng, tirc 13, hop chét ma dugc chuyén hoa thanh hop chét (I) biang phan g oxy hoa,
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khur, thiy phén, v.v. nhd enzym; hop chit ma dugc chuyén héa thanh hop chit (I) bang
cach thiy phén, v.v. nho axit da day, v.v.

Tién duoc chét ctia hop chit (I) ¢6 thé 1a hop chit thu duoc bang cach cho nhém
amino trong hop chat (I) tham gia phén ing axy hoa, alkyl hoa hodc phosphoryl héa (vi
du, hop chat thu dugc bang cach cho nhém amino trong hop chét (I) tham gia phan tng
eicosanoyl hoa, alanyl hoa, pentylaminocacbonyl hoa, (5-metyl-2-oxo0-1,3-dioxolen-4-
yl)metoxycacbonyl hoa, tetrahydrofuranyl hoa, pyrrolidylmetyl hoa, pivaloyloxymetyl
héa hoic tert-butyl hoa,, v.v.); hop chét thu duge bing cach cho nhém hydroxy trong hop
chét (1) tham gia phan tmg axy hoa, alkyl hoa, phosphoryl hoa hodc bo hoa (vi dy, hop
chét thu dugc bang cach cho nhém hydroxy trong hop chét (I) tham gia phan tng axetyl
hoa, palmitoyl hoa, propanoyl hoa, pivaloyl héa, sucxinyl hoa, fumaryl hoa, alanyl hoa
hoic dimetylaminometylcacbonyl héa, v.v.); hop chét thu dugc bang cach cho nhém
carboxyl trong hop chét (I) tham gia phén g este hoa hodc amit hda (vi dy, hop chit thu
dugc bang cach cho nhém carboxyl trong hop chét (I) tham gia phéan Gmg etyl este hoa,
phenyl este hoa, carboxymetyl este hoa, dimetylaminometyl este hoa, pivaloyloxymetyl
este hoa, etoxycacbonyloxyetyl este hoa, phthalidyl este hoa, (5-metyl-2-oxo- 1,3-
dioxolen-4-yl)metyl este hoa, xyclohexyloxycacbonyletyl este hda hodc metylamit héa,
v.v.) va tuong tu. Hop chét bt ky trong s6 cic hop chit nay c6 thé dugc diéu ché tir hop
chit (T) biing chinh phuong phap da biét. Tién duge chat ctia hop chét (I) ¢6 thé 13 hop
chAt ma chuyén héa thanh hop chét (I) dudi cac didu kién sinh Iy nhu duge mo ta trong
Development of Pharmaceutical Products, vol. 7, Molecule Design, 163-198, Hirokawa
Shoten (1990).

Hop chét theo sang ché 1a vuot troi vé dong luc hoc in vivo (vi dy, thoi gian ban
thai duge chat trong huyét tuong, kha ning van chuyén trong ndo, d0 6n dinh trao ddi
chélt), thé hién doc t6 thip (vi du, vuot trdi hon dudi dang thube vé doc tinh cp tinh, doc
tinh man tinh, doc tinh gen, ddc tinh sao chép, doc tinh v6i hé tim mach, tuong tac thudc,
kha ning sinh ung thu, v.v.). Hop chét theo sang ché dugc st dung mot cach truc tiép 1am
thubc hodc dugc phém két hop véi chét mang dugc dung hodc tuong tw dé str dung theo
dudng miéng hodc ngoai dudng tiéu héa cho dong vat c6 vi (vi du, nguoi, khi, bo, ngua,
lon, chuot nhét, chudt, chudt d@)ng, thd, méo, cho, clru va d&) mot cach an toan. Cac vi du
vé “ngoai dudng tiéu hoa” bao gdm str dung trong tinh mach, trong co, dudi da, trong co
quan, trong miii, trong chén bi, truyén dich, trong ndo, trong truc trang, trong 4m dao,
trong mang bung va trong khéi u, str dung xung quanh khéi u, v.v. va sit dung truc tiép
vao vung thuong t6n.

Trong khi lidu lugng ctia hop chét theo sang ché thay d6i thy thudc vao dudng s
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dung, tri¢u chimg va tuong tu, néu, vi du, hop chét dugc st dung theo dudong miéng cho
bénh nhan mic bénh Alzheimer (ngudi 16n, thé trong 40 — 80kg, vi du, 60kg), lidu lugng
13, vi dy, 0,001 — 1000 mg/kg thé trong/ngay, t6t hon 14 0,01 — 100 mg/kg thé trong/ngay,
t6t hon nita 12 0,1 — 10 mg/kg thé trong/ngay. Lugng ndy c6 thé duoc stir dung thanh 1 dén
3 phan mdi ngay.

Thubc chira hop chét theo séng ché ¢6 thé dugc st dung riéng ré hodc ¢ dang
dugc pham chira hop chét theo sang ché va chat mang dugc dung theo chinh phuong
phap da biét nhu phuong phap didu ché duge phdm (vi du, phuong phap dugc mo ta trong
duoc dién Nhat ban, v.v.). Thudc chira hop chét theo séng ché ¢6 thé dugc sir dung mot
cach an toan & dang, vi du, vién nén (bao gﬁ‘)m vién nén bao dudng, vién nén bao phim,
vién nén ngém duéi ludi, vién nén phén rd trong miéng, trong ma va twong tu), vién tron,
bot, hat, vién nang (bao gém vién nang mém, vi nang), vién ngdm det, xi 10, thudc 1ong,
nhil twong, hdn dich, ché pham giai phong co kiém sodt (vi du, ché phdm giai phéng ngay
tire thi, ché phdm giai phong chdm, vi nang giai phéng chém), sol khi, mang (vi du, mang
phan ri qua dudng miéng, mang dén niém mac miéng), thubc tiém (vi dy, thude tiém
dudi da, thudc tiém trong tinh mach, thudc tiém trong co, thudc tiém trong mang bung),
dich truyén nho giot, ché phdm loai hép phu qua da, thubc md, thude xtrc, ché pham dén,
thube dan (vi du, thudc dat tryc trang, thudc dit 4m dao), vién nho, ché phém dung trong
mili, ché pham diing cho phbi (x6ng hit), thudc nhé mét va twong ty, thudc dung theo
duodng miéng hodc ngoai dudng tiéu héa (vi dy, st dung trong tinh mach, trong co, dudi
da, trong co qua, trong miii, trong da, tiém truyén, trong ndo, trong truc trang, trong 4m
dao, trong mang bung va st dung cho vét thuong).

V& “chét mang dugc dung” néu trén, céc chét mang vo co hodc hiru co thong
thudong duoc st dung lam vat li€u bao ché (céac chét ban déu) ¢6 thé dugc st dung. Vi du,
ta dugc, chét lam tron, chét két dinh, cht gy rd va tuong tu duoc sir dung cho cac ché
~ phim rén, va dung moi, chét hoa tan, chét tao huyén phu, chét dang truong, chét dém,
chit lam muot va tuong ty duge st dung cho cac ché phim long. Néu can, céc chit phu
gia bao ché nhu chit bao quan, chét chéng oxy hoa, chét tao mau, chét tao ngot va tuong
tu cling co thé duoc st dung.

Cacvi du vé ta dugc bao gém lactoza, sucroza, D-mannitol, tinh bdt, tinh bt ngo,
xenluloza tinh thé, axit silic khan yéu va twong tu.

Céac vidu v& chét 1am tron bao gém magié stearat, canxi stearat, bot talc, silic
dioxit dinh va tuong tu.

Céac vi du vé chit két dinh bao gém xenluloza tinh thé, duong kinh, D-mannitol,

dextrin, hydroxypropylxenluloza, hydroxypropylmetylxenluloza, polyvinylpyrolidon, tinh
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bot, sucroza, gelatin, metylxenluloza, natri carboxymetylxenluloza va tuong tu.

Céc vi du vé chét gay rd bao gdm tinh bot, carboxymetylxenluloza,
carboxymetylxenluloza canxi, natri carboxymetyl tinh bot, L-hydroxypropylxenluloza va
tuong tu.

Céc vi du v& dung mdi bao gdm nude ding dé tiém, ruou, propylen glycol,
Macrogol, diu vimg, diu ngo, dau oliu va tuong tir.

Céc vi du v& chét hoa tan bao gdm polyetylen glycol, propylen glycol, D-
mannitol, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin, natri
cacbonat, natri xitrat va tuong tw.Céc vi du vé chét tao huyén pht bao gdm cac chét hoat
dong bé mit nhu stearyl trietanolamin, natri lauryl sulfat, axit laurylaminopropionic,
lecithin, benzalkonium clorua, benzetonium clorua, glyxerin monostearat va twong ty; cac
polymer ua nude nhu rugu polyvinyl, polyvinylpyrolidon, natri carboxymetylxenluloza,
metylxenluloza, hydroxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza
va tuong tu; va tuong tu.

Céc vi du v& chit diing trrong bao gdm glucoza, D-sorbitol, natri clorua, glyxerin,
D-mannitol va tuong tu.

Céac vi du vé chét dém bao g6m cac dung dich dém nhu céc phosphat, axetat,
cacbonat, xitrat va tuong tu.

Céc vi du vé chét 1am muot bao gém rugu benzyl va tuong tu.

Céc vi du vé chét bao quan bao gdm cAc p-oxybenzoat, clobutanol, rugu benzyl,
rugu phenyletyl, axit dehydroaxetic, axit sorbic va tuong tu.

Céac vi du vé chét chéng oxy hoéa bao gém sulfit, axit ascorbic, a-tocopherol va
tuong tu.

Trong khi dugc pham thay dbi theo dang lidu luong, phuong phap sir dung, chét
mang va tuong tw, né co thé duoc didu ché theo phuong phéap théng thudng bang cich bd
sung hop chit theo sang ché theo ty 1¢ thong thudng 14 0,01 - 100%(trong luong/trong
luong), tot hon 14 0,1 - 95%(trong lwgng/trong lugng), cua tdng lwong ché pham.

Hop chét theo séng ché c6 thé duge st dung két hop véi céc hoat chat khac (sau
day dwoc goi tat 1a cac thube di kém).

Céc vi du vé thude di kém bao gdm cac thudc sau ddy. benzodiazepin
(chlordiazepoxit, diazepam, kali clorazepat, lorazepam, clonazepam, alprazolam, v.v.),
chét e ché kénh canxi tuyp L (pregabalin, v.v.), thudc chéng suy nhuge trixyclic hodc
tetraxyclic (imipramin hydroclorua, amitriptylin hydroclorua, desipramin hydroclorua,

clomipramin hydroclorua, v.v.), thude e ché su tai hap thu chon loc serotonin
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(fluvoxamin maleat, fluoxetin hydroclorua, xitalopram hydrobromua, sertralin
hydroclorua, paroxetin hydroclorua, esxitalopram oxalat, v.v.), thuc tre ché tai hip thu
serotonin-noradrenalin (venlafaxin hydroclorua, duloxetin hydroclorua, desvenlafaxin
hydroclorua, v.v.), thudc (e ché tai hip thu noradrenalin (reboxetin mesylat, v.v.), thube
trc ché tai hap thu noradrenalin-dopamin (bupropion hydroclorua, v.v.), mirtazapin,
trazodon hydroclorua, nefazodon hydroclorua, bupropion hydroclorua, setiptilin maleat,
chét chi van 5-HT, 4 (buspironehydroclorua, tandospiron xitrat, osemozotan hydroclorua,
v.v.), chét ddi khang 5-HT; (xyamemazin, v.v.), chét &rc ché B tim khong chon loc
(propranolol hydroclorua, oxprenolol hydroclorua, v.v.), chét d6i khang histamin H,
(hydroxyzin hydroclorua, v.v.), thudc didu tri bénh tAm than phan liét (chlorpromazin,
haloperidol, sulpiride, clozapin, trifluoperazin hydroclorua, fluphenazin hydroclorua,
olanzapin, quetiapin fumarat, risperidon, aripiprazol, v.v.), chét ddi khang CRF, thudc an
thin khac (meprobamat, v.v.), chét d6i khang tachykinin (MK-869, saredutant, v.v.),
thuc tac dung trén thy thé metabotropic glutamat, chit d6i khang CCK, chét dbi khang
B3 adrenalin (amibegron hydroclorua, v.v.), thudc trc ché GAT-1 (tiagabin hydroclorua,
v.v.), thubc e ché kénh canxi tuyp N, thude e ché cacbonic anhydraza I1, chét chil van
géc NMDA glyxin, chét dbi khang NMDA (memantin, v.v.), chét chu van thu thé
peripheral benzodiazepin, chét déi khang vasopressin, chét d6i khang vasopressin V1b,
chét d6i khang vasopressin Vla, thudc tre ché phosphodiesteraza, chit dbi khang opioid,
chét chii van opioid, uridin, chét chi van thu thé axit nicotinic, hocmon thyroid (T3, T4),
thudc trc ché TSH, TRH, MAO (phenelzine sulfat, tranylxypromin sulfat, moclobemit,
V.V.), chét dbi khang 5-HT)a, chét chii van ngugc 5-HT)a, thudc e ché COMT
(entacapon, V.v.), thudc diéu tri rdi loan ludng cuc (lithi cacbonat, natri valproat,
lamotrigin, riluzol, felbamat, v.v.), chét dbi khang cannabinoid CB1 (rimonabant, v.v.),
thude trc ché FAAH, thudc trc ché kénh natri, thudc khang ADHD (metylphenidat
hydroclorua, methamphetamin hydroclorua, v.v.), thude diéu tri nghién rugu, thubc didu
trj bénh tu ky, thubc didu tri hoi chimg mét méi mén tinh, thude didu tri co that, thude
diéu tri hoi chimg ri loan gdy ra dau & co va khdp, thudc didu tri dau dau, thudc diéu tri
chiing mét ngu (etizolam, zopiclon, triazolam, zolpidem, ramelteon, indiplon, v.v.), thude
didu tri cai thudc, thubc diéu tri nhuge co, thude diéu tri nhdi mau nio, thudc diéu tri
hung cam, thudc diéu tri chimg ngu lim, thudc diéu tri chimg dau, thude didu tri trim cam
man tinh, thubc diéu tri méat diéu hoa tu tri, thudc diéu tri rdi loan chirc ning tinh duc nam
vant, thube diéu tri chimg dau ntra dAu, thude diéu tri cd bac bénh 1y, thudc diéu tri hoi
chimg chan khong yén, thuéc didu tri nghién chét, thudc diéu tri hoi chimg lién quan dén
ruou, thube didu tri hoi chimg rudt kich thich, thube diéu tri bénh Alzheimer (donepezil,

galanthamin, memantin, rivastigmin, v.v.), thudc diéu tri bénh Parkinson (levodopa,
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carbidopa, benserazit, selegilin, zonisamit, entacapon, amantadin, talipexole, pramipexol,
apomorphin, cabergolin, bromeriptin, istradefyllin, trihexyphenidyl, promethazin,
pergolide,, v.v.), thubc diéu tri bénh Huntington (chlorpromazin hydroclorua, haloperidol,
reserpin, v.v.), thudc diéu tri ALS (riluzol, v.v., yéu t§ dinh dudng thén kinh, v.v.), thude
diéu tri bénh da xo cimg (thude hudng dich phan tir nhu fingolimod, interferon beta 1b,
natalizumab va twong tu,, v.v.), thudc chdng ddng kinh (phenytoin, carbamazepin,
phenobarbital, primidon, zonisamit, natri valproat, ethosuximit, diazepam, nitrazepam,
clonazepam, clobazam, gabapentin, topiramat, lamotrigin, levetiracetam, stiripentol,
rufinamit,, v.v.), thudc didu tri bit thuong lipit nhu thudc 1am ha cholesterol (loat statin
(pravastatin natri, atrovastatin, simvastatin, rosuvastatin, v.v.), fibrat (clofibrat, v.v.),
thudc wre ché squalen synthetaza), thudc diéu tri hanh vi bt thudng hodc tre ché mét méi
do mét tri nhé (sedatives, thudc an than, V.V.), thudc e ché apoptosis, thube chéng bénh
béo phi, thude diéu tri bénh dai théo dudng, thudc didu tri ting huyét ap, thudc diéu tri ha
huyét ap, thudc didu tri thap khép (DMARD), thudc chéng ung thu, thudc didu tri tuyén
can giap (PTH), chét d6i khang thu thé canxi, hocmon gi6i tinh hodc dan xuét ctia nd
(progesteron, estradiol, estradiol benzoat, v.v.), chét tang cuong biét hoa than kinh, chit
ting cuong tai tao than kinh, thude khéng vién khong steroit, (meloxicam, tenoxicam,
indomethaxin, ibuprofen, celecoxib, rofecoxib, aspirin, v.v.), steroit (dexametason,
cortison axetat, v.v.), thudng khang xytokin (thudc trc ché TNF, thubc e ché MAP
kinaza, v.v.), thube khang thé, dan xuat axit nucleic ho#c axit nucleic, thude aptame va
tuong tu

Béng cach két hop hop chét theo sang ché va thude di kém, c6 thé dat duge tac
dung vuot troi nhu
(1) lidu lugng c6 thé dugc giam so véi viée sir dung riéng ré€ hop chét theo sang ché hoic
thudc di kém,
(2) thudc duoc két hop v6i hop chét theo sang ché c6 thé dugc chon theo tinh trang cia
bénh nhan (ca nhe, ca ndng va tuong tu),
(3) thoi gian diéu tri co thé duoc 4n dinh dai hon béng cach Iuvra chon thube di kém c6 hoat
tinh va co ché khac véi hop chét theo séng ché,
(4) hiéu qua didu tri kéo dai c6 thé duoc tao ra bang cach Iua chon thudc di kém c6 hoat
tinh va co ché khac vdi hop chét theo sang ché,
(5) tac dung hiép dong c6 thé dat duoc bang cach sit dung két hop hop chét theo séng ché
va thudc di kém, va tuong tu

Sau dy hop chét theo séng ché va thuéc di kém dugc str dung két hop dugc goi
12 “hdn hop thudc theo sang ché”.
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Néu str dung hdn hop thudc theo sang ché, thi thoi gian st dung hop chit theo
sang ché va thude di kém 1a khong bi gidi han, va hop chét theo sang ché hoic duge
phidm chira né va thubc di kém hodc dugc phdm chira n6 c6 thé duoc st dung cho dbi
tuong sir dung mot céch ddng thoi, hodc co thé dugc st dung & céc thoi diém khéc nhau.
Liéu luong cla thudc di kem c6 thé dugc xé4c dinh theo liéu lugng dugc st dung trong
ldm sang, va co thé dugc lwa chon mot cach thich hop tuy thudc vao d6i tuwong str dung,
dudng st dung, bénh, su két hop va tuong tu.

Céch thie sit dung thube di kém of sdng ché 1a khong bi gidi han cu thé, va hop chét theo
sang ché va thude di kém dugc két hop khi st dung 1a du. Céc vi du vé céch thirc str dung
nhu vy bao gdm céc phuong phap sau day:

(1) str dung ché phém riéng r& thu dugce bing cach bao ché mot cach ddng thoi hop chét
theo sang ché va thude di kém, (2) str dung ddng thoi hai loai ché phadm chira hop chét
theo sang ché va thudc di kém, ma da duge bao ché mét cach riéng 1€, theo clng duong
st dung, (3) st dung hai loai ché phdm chira hop chét theo sang ché va thude di kém, ma
d4 duge bao ché mot cach riéng 18, theo cung dudng st dung theo cach thace so le, (4) st
dung ddng thoi hai loai ché pham chira hop chét theo sang ché va thudc di kém, ma da
duoc bao ché mot cach riéng r&, theo cic duong st dung khac nhau, (5) stt dung hai loai
ché pham chira hop chét theo sang ché va thude di kém, ma da dugc bao ché mot cach
riéng 18, theo cac duong st dung khac nhau theo cach thirc so le (vi du, str dung theo thir
tu hop chét theo séng ché va thudc di kém, hoic theo thir tw ngugc lai) va twong ty.

Hdn hop thude theo sang ché thé hién doc tinh thdp. Vi dy, hop chét theo sang
ché hoic (va) thude di kém néu trén c6 thé duoc két hop véi ta dugc duge dung theo
phuong phép da biét dé diéu ché dugc phim nhu vién nén (bao gdm vién nén bao dudng
va vién nén bao phim), bot, hat, vién nang (bao g&n vién nang mém), dung dich, thude
tiém, thube dan. thudc giai phong cham, v.v. Cac dugc phém nay co thé duogc st dung
theo dudng miéng hogc khong theo dudng mig¢ng mot cach an toan (vi dy, st dung khu
tra, qua tryc trang, trong tinh mach, v.v.). Thudc tiém c6 thé duge st dung trong tinh
mach, dudi da, hodc st dung trong co quan hodc mot céch truc tiép vao thuong ton.

Céc vi du vé céc ta dugc dugce dung cb thé sir dung dé sén xuét hdn hop thudc
theo sang ché, cac chit mang vo co hoic hitu co dugce sir dung mot cach thong thuong
nhu cac chét dung trong bao ché 6 thé dugc d& cap. Ddi véi cc ché phdm ran, vi du, t
duoc, chét 1am tron, chét két dinh va chit gdy rd ¢ thé dugc str dung. Déi vé6i cac ché
phém 16ng, vi du, dung mdi, chét hoa ta, chét tao huyén phu, chét drflng truong, chét dém,
chét 1am muot va twong tw c6 thé duoc st dung. Néu can, luong thich hop chét bao quan,

chét chdng oxy hoéa, chét tao mau, chit 1am ngot, chit hip phu, chat tao 4m thong thuong
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va twong tu ¢6 thé dugce str dung néu thich hop.
Cacvidu vé ta dugc Bao gém lactoza, sucroza, D-mannitol, tinh bot, tinh bt ngd,
xenluloza tinh thé, axit silic khan yéu va tuong tu.

Cac vidu vé chét 1am tron bao g6m magié stearat, canxi stearat, bot talc, silic
dioxit dinh va tuong tu.

Cacvidu vé chét két dinh bao g61n xenluloza tinh thé, duong kinh, D-mannitol,
dextrin, hydroxypropylxenluloza, hydroxypropylmetylxenluloza, polyvinylpyrolidon, tinh
bot, sucroza, gelatin, metylxenluloza, carboxymetylxenluloza natri va tuong tu.

Céc vi du vé chét gy ra bao gdm tinh bot, carboxymetylxenluloza,
carboxymetylxenluloza canxi, natri carboxymetyl tinh bot, L-hydroxypropylxenluloza va
tuong tu.

Céc vi du vé& dung méi bao gdm nuéc dung dé tiém, ruou, propylen glycol,
Macrogol, diu vimg, dau ngd, dau 6 liu va twong tu.

Céc vi du vé& chét hoa tan bao gdm polyetylen glycol, propylen glycol, D-
mannitol, benzyl benzoat, etanol, trisaminometan, cholesterol, trietanolamin, natri
cacbonat, natri xitrat va tuong tu.

Céc vi du vé chét tao huyén phii bao gdm cac chit hoat dong bé mit nhu stearyl
trietanolamin, natri lauryl sulfat, axit laurylaminopropionic, lecithin, benzalkonium clorua,
benzetonium clorua, glyxerin monostearat va tuong tu; cac polyme ki nuéc nhu polyvinyl
rurgu, polyvinylpyrolidon, natri carboxymetylxenluloza, metylxenluloza,
hydroxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza va twong tu; va
tuong tur.

Céc vi du v& chét dang truong bao gdm glucoza, D-sorbitol, natri clorua, glyxerin,
D-mannitol va tuong tu.

Cac vidu vé chét dém bao g@)m céc dung dich dém nhu cac phosphat, axetat,
cacbonat, xitrat va twong tu.

Céc vi du vé chét lam tron bao gdbm benzyl rugu va tuong ty.

Céc vi du vé chét bao quan bao gdm céc p-oxybenzoat, clobutanol, rugu benzyl,
phenyletyl rugu, axit dehydroaxetic, axit sorbic va tuong tu.

Céc vi du v& chét chéng oxy héa bao gdm sulfit, axit ascorbic, a-tocopherol va
tuong tu.

Ty 18 hdn hop giita hop chat theo sang ché véi thude di kém trong hon hop thudc
theo sang ché c6 thé dugce chon mot cach thich hgp tiy thude vao d6i tugng sir dung,

duong st dung, bénh va twong tu.
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Vi dy, ham luong ctia hop chét theo sang ché trong hdn hop thudc theo séng ché
khécnhautﬁythu@cvéodangchéph&n,Véthudngnén1&0ngkhoéngﬁ&khoéngOJH
dén khoang 100% trong lugng, tot hon 1a tir khoang 0,1 dén khoang 50% trong luong, tot
hann&aléu&khoéng(LSdénkhoéng2096nongluqng,ﬁnhtheochéph&n.

Ham luong cta thude di kém trong hdn hop thudc theo sang ché khac nhau tly
thu@cvéodangchéph&n,Véthéngthudnguhkhoéng(LOldénkhoénglOO@éUQngluqng
tét hon 1a tir khoang 0.1 dén khoang 50% trong luong, tét hon nita 1 tir khoang 0,5 dén
khoéng2096ﬁongluqng,ﬁnhtheochéphénL

Ham lugng of additives nhu a carrier va twong tu trong hén hop thubc theo séng
chékhécnhautﬁythuécvéodangchéph&n,véthéngthubngh&khoéng].délkhoéng
99,99% trong lwong, tot hon 14 tir khoang 10 dén khoang 90% trong lwong, tinh theo ché
pham.

Néu hop chét theo sang ché va thudc di kem duge bao ché thanh ché phérn, thi
cac ham lugng cda ching 1a twong tu nhu trén.

Viduthutlﬁénséngché

Sang ché dugc mo ta chi tiét trong phan duéi day bang cach d& cap dén cic vi du,
vi du thue nghi€m va vi du bao ché, ma khong dugc hiéu 12 nhim gi6i han, sang ché ¢6
thé duoc thay d6i trong pham vi ciia séng ché.

Trong céc vi du duéi day, “nhiét d§ trong phong” néi chung c6 nghia la khoang
10°C dén khoang 35°C. Céc ty 1é dugc chi ra d6i v6i cac dung mdi hon hop 1a céc ty 1€
hén hop thé tich, trlr phi c6 quy dinh khéc. % c6 nghia 13 % trong lwgng, trir phi ¢6 quy
dinh khéc.

Trong phép sic ky cot silica gel, NH c6 nghia 1a st dung silica gel lién két v6i
aminopropylsilan. Dbi véi HPLC (sic ky 16ng hiéu ning cao), C18 c6 nghia la sir dung
silica gel lién két véi octadecyl.

Céc ty 1€ ctia cac dung mdi rira giai 1a cac ty 1€ hdn hop thé tich, trir phi c¢6 quy
dinh khéc.

Trong céc vi dy, cic chit viét tit dudi day duoc st dung.
mp: diém néng chay
MS: phd khéi
M: ndng d6 mol
N: trang thai chuén
CDCl;: dotorocloform
DMSO-dg: dotorodimetyl sulfoxit
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'H NMR: cong hudng tir hat nhan proton

LC/MS: séc ky 1ong két hop khébi phd

ESI: ion hoa dién tir phun

APCI: ion héa hoa hoc ap sudt khi quyén

ADDP: 1,1'-(azodicacbonyl)dipiperidin

DIPEA: N,N-diisopropyletylamin

DMF: N,N-dimetylformamit

DMA: N,N-dimetylaxetamit

DMSO: dimetyl sulfoxit

EDCI: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
HATU: 2-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat
HOBt: 1-hydroxybenzotriazole

HOBt-H,0: 1-hydroxybenzotriazole monohydrat

IPA: 2-propanol

IPE: diisopropyl ete

p-TsOH-H,O: p-toluensulfonic axit monohydrat

TEA: trietylamin

THF: tetrahydrofuran

'H NMR duoc x4c dinh bang NMR loai truyén Fourier. Dé phan tich,
ACD/SpecManager (tén thuong mai) va twong tw duge stt dung. Cac dinh cuc dai vdi cac
proton rat nhe nhu nhém hydroxy, nhém amino va tuong tu khong duge md ta.

MS duoc xac dinh bang LC/MS. Phuong phép ion hoa, phwong phap ESI hode
phuong phap APCI duoc st dung. Dit liéu biéu thi gié tri do duge (thyc nghiém). N6i
chung, cac dinh cyc dai ion phén tr (IM+H]", [M-H] va tuong tw) dugc quan sat. Vi dy,
trong trueong hop hop chét ¢6 nhém tert-butoxycacbonyl, dinh cuc dai sau khi loai nhém
tert-butoxycacbonyl hodc nhém tert-butyl c6 thé duoc quan sat dudi dang méanh ion.
Trong truong hgp hop chét c6 nhém hydroxy, dinh cuc dai sau khi loai H,0 ¢6 thé dugc
quan sat dudi dang manh. Trong truong hop mudi, n6i chung dinh cuc dai ion phén tir
hoic dinh cyc dai manh ion ¢ dang ty do dugc quan sat.

Don vi ctia ndng d6 (c) mau ddi véi phép quay quang ([a]p) lag/100ml.

Tri s6 phan tich nguyén ti (Anal.) duoc mo ta dudi dang tri s theo tinh todn
(theo 1y thuyét) va tri sd x4c dinh duoc thuc té (thuc nghiém).

Mau nhidu xa bot tia X duoc xac dinh bang cch stir dung tia X dac trung Cu-Ko,
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ctia Rigaku Ultima IV, va dinh cuc dai ddc trung dugc mo ta.
Vidul
(2s,41)-2-((4-((2-clo-4-flophenoxy)metyl)piperidin-1-yl)cacbonyl)-5-azaspiro[ 3.4 ]octan-
6-on
A) tert-butyl 4-((2-clo-4-flophenoxy)metyl)piperidin-1-carboxylat

Dung dich chtra tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (2,50g), 2-clo-
4~ﬂophenol(L49nﬂ)Vétﬂqbbugdphoqﬂﬁn(3A7nﬂ)Hong]I{F(SOnﬂ)duqcbésung
thém ADDP (3,52g) & 0°C, va hdn hop phan ing dugc khudy & nhiét d6 trong phong
trong 18 gid. Hon hop phan ting dugc cho dia qua dém silica gel/NH silica gel, va chét
loc dugc b dudi ap sudt giam. Chét cin dugce tinh ché bang silica gel sic ky cot (etyl
axetat/hexan) dé thu dugc hop chit néu & dé muc (3,81g).
'H NMR (300 MHz, CDCl5) § 1,21-1,38 (2H, m), 1,42-1,51 (9H, m), 1,78-2.11 (3H, m),
2,64-2,85 (2H, m), 3,75-3,97 (2H, m), 4,04-4,37 (2H, m), 6,80-7,00 (2H, m), 7,05-7.16
(1H, m).
B) 4-((2-clo-4-flophenoxy)metyl)piperidin hydroclorua

Dung dich chira tert-butyl 4-((2-clo-4-flophenoxy)metyl)piperidin-1-carboxylat
(3,81¢) trong etyl axetat (30ml) dugc bd sung thém dung dich hydro clorua-etyl axetat 4N
(22,2ml), va hdn hgp phan tng duge khudy & nhiét d6 trong phong trong 14 gio. Chét két
taa thu duoc duge gom lai, rira bang etyl axetat, va lam kho duéi 4p suét giam dé thu
dugc hop chét néu & dé muc (2,09g).
'H NMR (300 MHz, DMSO-dg) 8 1,43-1,62 (2H, m), 1,84-1,98 (2H, m), 2,01-2.17 (1H,
m), 2,83-2,97 (2H, m), 3,23-3,36 (2H, m), 3,93 (2H, d, ] = 6,2 Hz), 7,13-7,26 (2H, m),
7,39-7,48 (1H, m), 8,81 (2H, brs).
C) etyl 3-(hydroxyimino)xyclobutancarboxylat

Hn hop gdm etyl 3-oxoxyclobutancarboxylat (25,6g), hydroxylamin
hydroclorua (15,0g), natri axetat (17,7g) va etanol (200ml) duoc gia nhiét dudi diéu kién
hdi luu trong 18 gidr. Hon hop nay dugc d& ngudi dén nhiét d¢ trong phong, chit két tia
duoc loai bd béng cach loc, va chét loc duge ¢ dudi ap sut giam. Chét can dugc pha
loding bing etyl axetat/nudc, va hdn hop nay duge chiét bang etyl axetat. L6p hitu co
duoc rira béng nude va nude mudi bao hoa, lam khd béng natri sulfat khan, va cho di qua
dém silica gel, va chét loc duoc c6 dudi ap sudt giam. Chét can dugc tinh ché béng silica
gel séc ky cot (etyl axetat/hexan) d8 thu duoc hop chit néu & d& muc (25,1g).
'H NMR (300 MHz, CDCl5) 51,28 (3H, t, J = 7,2 Hz), 3,04-3,32 (5H, m), 4,19 (2H, q, ] =
7,2 Hz), 7,73 (1H, s).
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D) etyl 3-nitroxyclobutancarboxylat

Hbn hop gbém etyl 3-(hydroxyimino)xyclobutancarboxylat (5,00g), dinatri
hydrophosphat (45,2g), urea hydro peroxit (8,98g) va acetonitrile (60ml) duoc bd sung
thém timg giot dung dich chira trifloaxetic anhydrua (27,0ml) trong acetonitrile (40ml)
trong 20 phiit & 80°C, va hén hop nay dugc khudly & cling nhiét do trong 1,8 gio. Hon hop
nay duoc dé ngudi dén nhiét 4o trong phong, dugc pha loéing bang etyl axetat/nude, va
duoce chiét bang etyl axetat. Lop hitu co dugce rira bing nudc va nude mudi bao hoa, 1am
kho bang natri sulfat khan, va cho di qua dém silica gel, va chét loc dugc cd dudi ap sudt
giam. Chét cin dugc tinh ché bang silica gel sic ky cot (etyl axetat/hexan) dé thu dugc
hop chit néu & dé muc (1,38g).

'H NMR (300 MHz, CDCls) 81,28 (3H, t, J = 7,2 Hz), 2,72-3,04 (SH, m), 4,19 (2H, q, J =
7,1 Hz), 4,77-4,92 (1H, m).
E) etyl trans-3-(3-metoxy-3-oxopropyl)-3-nitroxyclobutancarboxylat

Dung dich chira etyl 3-nitroxyclobutancarboxylat (0,560g) va metyl acrylat
(0,349ml) trong acetonitrile (Sml) dugc bd sung thém 1,8-diazabixyclo[5.4.0Jundec-7-ene
(0,242ml) & 0°C, va hdn hop nay dugc khudy & cling nhiét d6 trong 20phut. Phén img
duoc lam dimg bing dung dich nu6c amoni clorua, va hdn hop nay duoc chiét bang etyl
axetat. LGp hitu co duge rua bing nudc va nude mubi bdo hoa, va 1am kho bang natri
sulfat khan, va cd dudi ap suat giam. Chét cin dugce tinh ché bang silica gel sdc ky cot
(etyl axetat/hexan) d& thu duge hop chét néu & d& muc (0,180g).

'H NMR (300 MHz, CDCls) 81,28 (3H, t, J = 7,2 Hz), 2,24-2,33 (2H, m), 2,41-2,50 (2H,
m), 2,56-2,66 (2H, m), 2,99-3,11 (2H, m), 3,15-3,29 (1H, m), 3,68 (3H, s), 4,18 (2H, q, J
=17,2 Hz).

F) (2s,41)-2-((4-((2-clo-4-flophenoxy)metyl)piperidin-1-yl)cacbonyl)-5-
azaspiro[3.4]octan-6-on

Hdn hop gdm etyl trans-3-(3 -metoxy-3-oxopropyl)-3-nitroxyclobutancarboxylat
(0,195g), niken(II) clorua hexahydrat (0,179g) va metanol (2ml) dugc bd sung thém natri
bohydura (0,142g) ¢ -10°C trong 3 phén. Hon hop nay duoc khudy & cling nhiét do trong
2 gi0, va phan Gmg dugc lam dung bing dung dich nude kali cacbonat (0,416g/1ml) &
0°C. Hdn hop nay duge khudy & 0°C trong 3 gio, va tiép d6 & nhiét d trong phong trong
2 gi0, va duoc di qua dém Celite. Chét loc duoc co dudi ap suét gidm, va chét can duoc
hoa tan trong THF (2ml)/metanol (2ml)/nude (1ml). Dung dich nay dugc bd sung thém
dung dich nude natri hydroxit 2M (0,752ml), va hdn hop nay duge khudy qua dém &
nhiét do trong phong. Hon hgp nay dugc axit hoa bang axit clohydric 6M (d0 pH 4), va

0 dudi 4p sudt giam dé thu dugc axit carboxylic tho.
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Hdn hop thu duoc gbm axit carboxylic, 4-((2-clo-4-flophenoxy)metyl)piperidin
hydroclorua (0,210g), HOBt-H,0 (0,138g), EDCI (0,173g), DIPEA (0,654ml) va DMF
(10ml) duge khudy & nhiét d¢ trong phong trong 2 gio. Hén hop phan tng dugc pha
loding bang nuée, va duge chiét bing etyl axetat. L6p hitu co dugc ria bang nudc va nude
mudi bdo hoa, 1am khd bing natri sulfat khan, va cho di qua d&ém NH silica gel, va chét
loc dugc ¢o dudi ap suét giam. Chét can duogc tinh ché béng silica gel séc ky c¢ot (NH, etyl
axetat/hexan va metanol/etyl axetat), va tinh thé tho thu dugc duoc két tinh lai tir etyl
axetat/IPA/heptan dé thu dugc hop chit néu & d& muc (0,165g).

'H NMR (300 MHz, DMSO-dg) 51,06-1,31 (2H, m), 1,71-1,86 (2H, m), 1,91-2,15 (SH,
m), 2,25-2,40 (4H, m), 2,54-2,67 (1H, m), 2,91-3,07 (1H, m), 3,12-3,26 (1H, m), 3,60-

3,73 (1H, m), 3,83-3,99 (2H, m), 4,34-4,48 (1H, m), 7,12-7,21 (2H, m), 7,38-7,48 (1H,
m), 8,12 (1H, s).

Vidu4

(2s,45)-2-((4-(5-flo-2-metyl-2,3-dihydro-1-benzofuran-2-yl)piperidin-1 -yl)cacbonyl)-7-
oxa-5-azaspiro[3.4]octan-6-on (chét ddng phan quang)

A) tert-butyl 3-oxoxyclobutancarboxylat

Dung dich chira 3-oxoxyclobutanaxit carboxylic (250g) trong THF (1,5 L) dugc
b sung thém tert-butanol (228g) va 4-dimetylaminopyridin (148g) & nhiét do trong
phong, va dung dich chira N,N'-dixyclohexylcarbodiimit (497g) trong THF (0,5L) duoc
bd sung tirng giot vao d6 trong 30 phit, va hén hop phéan g duge khudy & nhiét do
trong phong trong 16 gio. Hon hop phan ung dugce loc qua Celite, va chét loc duge cd
dudi ap sudt giam. Chét can dugc pha lodng bang etyl axetat, va hdn hop nay duoc rira
bang axit clohydric 1M, dung dich nuéc natri hydrocacbonat bdo hoa va nuée mudi bio
hoa, lam kho bang natri sulfat khan, va c¢6 dudi 4p suét giam. Chat cn dugc pha loang
bang ete ddu mo, hdn hgp nay dugc loc qua Celite, va chit loc duge ¢d dudi ap sudt giam
@8 thu duoc hop chit néu & dé myc (250g).
'H NMR (500 MHz, CDCl;) § 1,48 (9H, s), 3,12-3,14 (1H, m), 3,21-3,27 (2H, m), 3,33-
3,35 (2H, m).
B) tert-butyl 3-(hydroxyimino)xyclobutancarboxylat

Dung dich chira tert-butyl 3-oxoxyclobutancarboxylat (500g) trong etanol (91)
duoc bd sung thém natri axetat (976g) va hydroxylamin hydroclorua (409 g) 0 nhiét do
trong phong, va hdn hop phan tmg duoc gia nhi¢t dudi diéu kién hdi luu trong 4 gio. Hon
hop phan tmg dugc loc qua Celite, va chét loc duge co dudi ap suét giam. Chét cin dugc
rét vao trong nude, va hdn hop nay dugce chiét bang etyl axetat. L6p hitu co duoc rira

bing nude mudi bdo hoa, 1am khd bang natri sulfat khan, va cd dudi ap suat giam dé thu
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duoc hop chit néu & d& muc (500g).
"H NMR (400 MHz, CDCl;) & 1,46 (9H, s), 3,09-3,16 (5H, m), 6,83 (1H, brs).
C) (1s,3s)-tert-butyl 3-(hydroxymetyl)-3-nitroxyclobutancarboxylat

Hbn hop gdm urea hydro peroxit (305g) va acetonitrile (21) duoc bd sung timg
giot dung dich chira trifloaxetic anhydrua (454ml) trong acetonitrile (11) trong 1 gio &
-10°C, va hdn hop nay duge khudy & nhiét d trong phong trong 1 gio. Hon hop phan tng
duge bd sung timg giot to dung dich chura tert-butyl 3-
(hydroxyimino)xyclobutancarboxylat (200g) va dinatri hydrophosphat (1080g) trong
acetonitrile (21) trong 30 phut & 80°C, va hdn hop phén ung dugc khudy & 80°C trong 30
phit. Hon hop phan tmg dugc loc qua Celite. Chat loc dugce rét vao trong nude, va hén
hop nay dugc chiét bang etyl axetat. L6p hitu co dugc rira bang nudc mubi bio hoa, 1am
khé bang natri sulfat khan, va c¢6 dudi ap sudt giam. Chét cin dugc tinh ché bang silica
gel sic ky cot (etyl axetat/petroleum ete) to give tert-butyl 3-nitroxyclobutancarboxylat
(140g).

Dung dich chira tert-butyl 3-nitroxyclobutancarboxylat (300g) thu dugc trong
acetonitrile (41) dugc b sung thém formaldehyt (dung dich nu6c 37%, 243ml) & nhiét do
trong phong, va TEA (211ml) dugc bd sung timg giot vao d6 ¢ 0°C. Hon hop phan tng
dugc khudy & nhiét do trong phong trong 2 gid, va cd dudi dp suét giam. Chét can dugce
tinh ché bang silica gel sic ky cot (etyl axetat/petroleum ete) @& thu dugc hop chét néu &
dé muc (180g).

'H NMR (500 MHz, CDCl3) § 1,45 (9H, s), 2,57-2,62 (m, 3H), 2,79-2,86 (1H, m), 2,92-
2,96 (2H, m), 4,02 (2H, d, ] = 4,5 Hz).
D) (1s,3s)-tert-butyl 3-amino-3-(hydroxymetyl)xyclobutancarboxylat

Hdn hop gdm (1s,3s)-tert-butyl 3-(hydroxymetyl)-3-nitroxyclobutancarboxylat
(210g), Raney niken (20,0g) va IPA (21) dugc trai qua qué trinh hydro hoa & 70°C & 50
bar trong 3 gid. Hon hop phan tmg dugc loc qua Celite, va chit loc duge cd dudi ap suit
giam. ChAt cin dugc rira bang n-pentan dé thu dugc hop chit néu & dé muc (150g).

'H NMR (500 MHz, CDCl;) § 1,44 (9H, s), 1,99-2,03 (2H, m), 2,27-2,32 (2H, m), 2,68
(1H, quin, J = 8,6 Hz), 3,48 (2H, d, ] = 4,5 Hz).
E) (2s,4s)-tert-butyl 6-0x0-7-0xa-5-azaspiro[3.4]octan-2-carboxylat

Dung dich chua (1s,3s)-tert-butyl 3-amino-3-
(hydroxymetyl)xyclobutancarboxylat (120g) trong THF (3,01) duoc bb sung TEA
(177ml) & nhiét dd trong phong, tiép theo 1a bd sung timg giot dung dich chira
triphosgene (62,0g) trong THF (0,51) & -10°C, va hdn hop phan ng dugc khudy & -10°C
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trong 30phut. Hon hop phan tng dugce khudy & nhiét do trong phong trong 2 gid. Hon
hgp phan ing dugc pha lodng bing dung dich nude natri hydrocacbonat bao hoa, va dugc
chiét bing etyl axetat. L6p hitu co duge rira bing nudc mudi bdo hoa, 1am kho bang natri
sulfat khan, va cd dudi ap sut giam. Chét cin duoc tinh ché béng silica gel sic ky cot
(etyl axetat/ete ddu mo) dé thu duoc hop chit néu & dé muc (110g).
'H NMR (500 MHz, CDCl3) & 1,45 (9H, s), 2,46-2,53 (4H, m), 2,72 (1H, quin, J = 8,0
Hz), 4,34 (2H, s), 5,80 (1H, brs).
F) axit (2s,4s)-6-0x0-7-0xa-5-azaspiro[ 3.4]octan-2- carboxylic

(2s,4s)-tert-butyl 6-oxo0-7-oxa-3-azaspiro[3.4Joctan-2-carboxylat (110g) dugc bd
sung thém axit trifloaxetic (11) duoc lam lanh trude ¢ 0°C, va hdn hop phén ing duge
khudy & nhiét do trong phong trong 2 gio. Hdn hop phan tng duge cd dudi ap suft giam,
va chét can duge 1am dong sdi véi toluene ba 1in. Chét cin duoc khudy trong n-pentan,
thu gom bang cach loc, va 1am kho dudi ap suét giam dé thu duge hop chét néu & dé muc
(76,0g).
'H NMR (500 MHz, DMSO-dy) § 2,33-2,39 (4H, m), 2,73 (1H, quin, J = 9,1 Hz), 4,34
(2H, s), 8,09 (1H, s), 12,24 (1H, brs).
G) tert-butyl 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin-1 -carboxylat

Hdn hop gdm 2-brom-5-flobenzyl bromua (23,1g), i6t (10mg), magi€ (4.81g) va
dietyl ete (150ml) dwoc gia nhiét dudi didu kién hdi luu cho dén khi mat mau idt, va
khudy & nhiét 6 trong phong trong 1,5 gio. Hoén hop phén tmg duoc bd sung timg giot
vao dung dich chira tert-butyl 4-acetyl-piperidin-1-carboxylat (9,78g) trong dietyl ete
(30ml) & 0°C, va hdn hop ndy duge khudy & nhiét d¢ trong phong trong 1,5 gi¢. Phan tmg
duoc lam dimg bang dung dich nuwde amoni clorua, va hdn hop nay duoc chiét bang etyl
axetat. Ldp hitu co dugc rira bing nude va nude mubi bao hoa, 1am khd bing natri sulfat
khan, va c6 dudi 4p suét giam. Chét ciin dugc tinh ché bang silica gel sic ky cot (etyl
axetat/hexan). Hon hop da khir khi gém chét can thu dugc, paladi axetat (0,406g),
raxemic 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (1,13g), kali cacbonat (8,33g) va
toluen (100ml) dugc gia nhiét dudi diéu kién hdi luu trong 24 gir. Hon hop phan ing
duoc pha lodng bing etyl axetat, va loc qua dém NH silica gel gion. Chét loc duge co
dudi ap sudt giam, va chit cin duoc tinh ché bang silica gel sdc ky cot (etyl axetat/hexan)
d8 thu duoc hop chét néu & dé muc (6,63g).
'H NMR (300 MHz, CDCl3) §1,14-1,33 (2H, m), 1,36 (3H, s), 1,45 (9H, s), 1,64-1,86
(3H, m), 2,57-2,73 (2H, m), 2,80 (1H, d, ] = 16,0 Hz), 3,13 (1H, d, I = 16,1 Hz), 4,06-
4,33 (2H, m), 6,61 (1H, dd, J = 8,6, 4,2 Hz), 6,73-6,87 (2H, m).
H) 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin hydroclorua

-77-



31115

Dung dich chira tert-butyl 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-
yl)piperidin-1-carboxylat (6,60g) trong metanol (50ml) dugc bd sung thém dung dich
hydro clorua-metanol 2N (98ml), va hdn hgp nay dugc khudy & nhiét d6 trong phong
trong 18 gid. Hon hop phéan tng duoc cd dudi dp suét giam, va chit cin duoc tan bing
etyl axetat dé thu dugc hop chat néu & d& muc (5,02g).

'H NMR (300 MHz, DMSO-d) 81,31 (3H, ), 1,38-1,61 (2H, m), 1,72-1,99 (3H, m),
2,71-2,96 (3H, m), 3,12-3,21 (1H, m), 3,25-3,34 (2H, m), 6,68 (1H, dd, J = 8,7, 4,2 Hz),
6,84-6,94 (1H, m), 7,06 (1H, dd, J = 8,4, 2,7 Hz), 8,59 (1H, brs), 8,86 (1H, brs).

I) 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin

Huyén phii chira 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin
hydroclorua (3,00g) trong THF (30ml) dugc bd sung thém dung dich nuge natri hydroxit
2M (6,62ml) & 0°C, va hdn hop nay dugc khudy & 0°C trong 30phut. Hon hop phan tng
dugc pha lodng bing nuéc, va duge chiét bang etyl axetat. Lop hiru co dugce rira bing
nude va nude mudi bio hoa, 1am khd b(:ing natri sulfat khan, va loc qua dém NH silica gel,
va chét loc dugc cd dudi ap sudt gidm 8 thu duoc hop chat néu & dé muc (2,35g).

'H NMR (300 MHz, CDCl3) 81,17-1,34 (2H, m), 1,36 (3H, s), 1,57 (1H, brs), 1,65-1,83
(3H, m), 2,51-2,66 (2H, m), 2,78 (1H, d, J = 16,0 Hz), 3,07-3,22 (3H, m), 6,60 (1H, dd,J
= 8,6, 4,2 Hz), 6,72-6,87 (2H, m).

J) 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin (chét ddng phan quang)

Raxemat (3,40g) ctia 4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin
duoc phan giai bang HPLC (column: CHIRALPAK AD (tén thuong mai), 50mm I.D. x
500mm L, do Daicel Chemical Industries san xuét, pha dong: hexan/etanol/dietylamin =
850/150/1) dé thu dugc hop cht néu & dé muc (1,45g) c6 thoi gian luu dai hon.

'H NMR (300 MHz, CDCls) 81,16-1,39 (5H, m), 1,56 (1H, s), 1,65-1,84 (3H, m), 2,53-
2,66 (2H, m), 2,78 (1H, d, ] = 16,0 Hz), 3,07-3,22 (3H, m), 6,60 (1H, dd, J = 8,6, 4,2 Hz),
6,72-6,86 (2H, m).

K) (2s,4s)-2-((4-(5-flo-2-metyl-2,3-dihydro-1 -benzofuran-2-yl)piperidin-1-yl)cacbonyl)-
7-o0xa-5-azaspiro[3.4]octan-6-on (chét ddng phan quang)

Hoén hop gbm axit (2s,45)-6-0x0-7-0xa-5-azaspiro[3.4]octan-2-carboxylic (43mg),
4-(5-flo-2-metyl-2,3-dihydrobenzofuran-2-yl)piperidin (chit ddng phan quang) (59,1mg),
HOBt-H,0 (46,2mg), EDCI (57,8mg), DIPEA (0,158ml) va DMF (1,5ml) duoc khudy &
nhiét do trong phong trong 2,5 gio. Hon hop phén tng dugc pha lodng bing nudc, va
duoc chiét bang etyl axetat/IPA. L6p hitu co dugc rira bing nuéc va nudc mudi bio hoa,

lam khd bing natri sulfat khan, va c6 dudi ép suét giam. Chat cin dugc tinh ché bang
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silica gel sic ky cot (etyl axetat/hexan va metanol/etyl axetat), va dugc két tinh lai tir etyl
axetat/IPA/heptan dé thu duge hop chét néu & d& muc (57mg).
'H NMR (300 MHz, DMSO-dg) 50,95-1,18 (2H, m), 1,28 (3H, s), 1,61-1,91 (3H, m),
2,23-2,43 (5H, m), 2,77-3,06 (3H, m), 3,16 (1H, d, J = 16,4 Hz), 3,76-3,89 (1H, m), 4,35
(2H, d, J = 2,6 Hz), 4,39-4,51 (1H, m), 6,66 (1H, dd, ] = 8,7, 4,3 Hz), 6,81-6,91 (1H, m),
7,01 (1H, dd, J = 8,3, 2,8 Hz), 8,01 (1H, s).
Vidu49
(2s,45)-2-((4-((2-clo-4-(3-floazetidin- 1-yl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-7-oxa-
5-azaspiro[3.4]octan-6-on
A) tert-butyl 4-((4-brom-2-clophenoxy)metyl)piperidin-1-carboxylat

I{uyélphﬁchﬁa6096nauihydunaGL223g)&ong])kLA(lOnﬂ)duqcbésung
tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (1,00g) & 0°C. Hon hop nay duoc
khudy & nhiét d trong phong trong 30phut. Hén hop nay dugc bd sung thém 4-brom-2-
clo-1-flobenzen (0,679ml) & nhiét 9 trong phong, va hdn hop nay dugc khudy qua dém &
60°C. Hon hop dugc rét vao trong nuéce, va dugce chiét bang etyl axetat. L6p hitu co duge
rira bang nudc va nude mudi bio hoa, 1am kho bang magié sulfat khan, va c6 dudi ap suét
giadm. Chét cn duoc tinh ché bang silica gel sic ky cot (etyl axetat/hexan) dé thu duoc
hop chit néu & d& myc (1,78g).
'H NMR (300 MHz, DMSO-dg) 81,11-1,26 (2H, m), 1,39 (9H, s), 1,68-1,81 (2H, m),
1,86-1,98 (1H, m), 2,62-2,89 (2H, m), 3,89-4,03 (4H, m), 7,08-7,15 (1H, m), 7,44-7,31
(1H, m), 7,64-7,68 (1H, m).
B) tert-butyl 4-((2-clo-4-(3-floazetidin-1-yl)phenoxy)metyl)piperidin-1 -carboxylat

Dung dich chira tert-butyl 4-((4-brom-2-clophenoxy)metyl)piperidin-1-
carboxylat (665mg), 3-floazetidin hydroclorua (238mg), kali cacbonat (908mg) va L-
proline (76mg) trong DMSO (5ml) duge b6 sung thém ddng(I) iodua (62,6mg) & nhiét do
trong phong. Hon hop nay dugc gia nhiét trong didu kién chiéu xa vi séng & 120°C trong
2 gid. Hdn hop phan g dugc rét vao trong nude ¢ nhiét do trong phong, va dugc chiét
bang etyl axetat. L6p hitu co dugce rira biang nudc va nude mudi bdo hoa, 1am kho bang
magié sulfat khan, va c6 dudi ap sut giam. Chét cin duoc tinh ché bang silica gel sdc ky
¢t (etyl axetat/hexan) @ thu duoc hop chét néu & dé muc (248mg).
'H NMR (300 MHz, DMSO-dy) § 1,07-1,26 (2H, m), 1,39 (9H, s), 1,68-1,97 (3H, m),
2,64-2,86 (2H, m), 3,72-3,88 (4H, m), 3,90-4,16 (4H, m), 5,29-5,61 (1H, m), 6,36-6,43
(1H, m), 6,53-6,58 (1H, m), 6,96-7,04 (1H, m).
C) (2s,4s)-2-((4-((2-clo-4-(3-floazetidin- 1-yl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-7-
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oxa-5-azaspiro[3.4]octan-6-on

Hdn hop gdm tert-butyl 4-((2-clo-4-(3-floazetidin-1-yl)phenoxy)metyl)piperidin-
1-carboxylat (248mg) va axit trifloaxetic (2ml) dugc khudy & 0°C for 30 phut dudi khi
quyén kho bing cach sit dung 6ng canxi clorua. Hon hop phan tmg dugc c¢d dudi ap suAt
giam. Hn hop gbém chét cin thu duge, axit (2s,4s)-6-0x0-7-0xa-5-azaspiro[ 3.4]octan-2-
carboxylic (106mg), HATU (354mg), TEA (0,864ml) va DMF (5ml) dugc khudy qua
dém & nhiét do trong phong. Hon hgp nay dugc rot vao trong nude, va dugce chiét bang
etyl axetat. Lép hitu co duoc rua bing nu6e va nude mudi bio hoa, 1am kho bing magié
sulfat khan, va c6 dudi 4p sudt giam. Chét cin dugc tinh ché bang silica gel sic ky cot
(metanol/etyl axetat), va dugc két tinh lai tir DMSO/etyl axetat dé thu dugc hop chét néu
& d& muc (191mg).
'H NMR (300 MHz, DMSO-dy) § 0,98-1,25 (2H, m), 1,69-1,86 (2H, m), 1,88-2,05 (1H,
m), 2,22-2,45 (4H, m), 2,55-2,65 (1H, m), 2,89-3,09 (2H, m), 3,70-3,90 (5H, m), 4,02~
4,17 (2H, m), 4,30-4,43 (3H, m), 5,28-5,60 (1H, m), 6,37-6,44 (1H, m), 6,54-6,59 (1H,
m), 6,95-7,05 (1H, m), 8,04 (1H, s).
Vidu S5l
(2s,4s)-2-((4-(1,1-diphenyletyl)piperidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4 Joctan-6-on
A) tert-butyl 4-(hydroxydiphenylmetyl)piperidin-1-carboxylat

Hbn hop gbdm diphenyl(piperidin-4-yl)metanol (10,0g), TEA (6,76ml) va THF
(100ml) duoe b sung thém di-tert-butyldicacbonat (9,46ml), va hdn hop nay dugc khudy
& nhiét do trong phong trong 14 gid. Hon hgp phén ing dugce cd dudi ap suét giam, va
chit cin duoc tan bang heated etyl axetat/heptan dé thu dugc hop chit néu ¢ dé muc
(13,1g).
'H NMR (300 MHz, CDCl5) §1,24-1,55 (13H, m), 2,05 (1H, s), 2,48-2,81 (3H, m), 3,98-
4,30 (2H, m), 7,16-7,23 (2H, m), 7,24-7,35 (4H, m), 7,42-7,50 (4H, m).
B) tert-butyl 4-(flodiphenylmetyl)piperidin-1-carboxylat

Huyén phti chira tert-butyl 4-(hydroxydiphenylmetyl)piperidin-1-carboxylat
(5,00g) trong toluen (50ml) dugc b sung thém bis(2-metoxyetyl)aminosulfur triflorua
(3,26ml) & 0°C, va hdn hop nay duge khudy & nhiét d trong phong trong 2,5 gid. Phan
ung dugc lam ding bing dung dich nu6e natri hydrocacbonat bao hoa, va hdn hop nay
duoc chiét bang etyl axetat. Lép hitu co dugc rira bing nudc va nude mudi bao hoa, 1am
kho bang natri sulfat khan, va c6 duéi ap suat giam. Chit cin dugc tinh ché bang silica
gel séc ky cot (etyl axetat/hexan) @& thu duoc hop chit néu & d& muc (3,80g).
'H NMR (300 MHz, CDCl;) 81,37-1,51 (13H, m), 2,34-2,77 (3H, m), 3,99-4,25 (2H, m),
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7,17-7,48 (10H, m).
C) tert-butyl 4-(1,1-diphenyletyl)piperidin-1-carboxylat

Dung dich chira tert-butyl 4-(flodiphenylmetyl)piperidin-1-carboxylat (1,69g)
trong toluen (15ml) dugc bd sung trimetylalumin (dung dich toluene 1,8M, 5,08ml), va
hén hop nay dugc khudy & nhiét do trong phong trong 1 gi¢. Phan ing dugc lam dimg
bing metanol va dung dich nudc mudi Rochelle & 0°C, va hdn hop nay dugce khudy &
nhiét do trong phong trong 12 gid. Hon hop nay dugc pha loang bang nudce, va dugc chiét
bang etyl axetat. L6p hitu co dugc ria bang nuéc mudi bao hoa, 1am kho bang natri sulfat
khan, va c6 duéi 4p sudt gidm. Chét cin dugc tinh ché bang silica gel sic ky cot (etyl
axetat/hexan) dé thu duoc hop chit néu & dé muc (565mg).
'H NMR (300 MHz, CDCl5) § 1,02-1,22 (2H, m), 1,42 (9H, s), 1,49-1,61 (2H, m), 1,64
(3H, s), 2,30-2,44 (1H, m), 2,60-2,81 (2H, m), 3,98-4,24 (2H, m), 7,09-7,32 (10H, m).
D) 4-(1,1-diphenyletyl)piperidin hydroclorua

Dung dich chtra tert-butyl 4-(1,1-diphenyletyl)piperidin-1-carboxylat (5 60mg)
trong etyl axetat (7ml) dugc bd sung thém dung dich hydro clorua-etyl axetat 4N (3,83ml),
va hdn hop nay duge khudy & nhiét do trong phong trong 18 gio. Chét két tiia tao thanh
duogc gom lai, rira béng etyl axetat, va 1am kho dudi ap suét giam dé thu dugc hop chit
néu & dé muc (411mg).
'H NMR (300 MHz, DMSO-dg) §1,24-1,43 (2H, m), 1,48-1,66 (5H, m), 2,66-2,79 (1H,
m), 2,87-3,02 (2H, m), 3,17-3,28 (2H, m), 7,10-7,38 (10H, m), 8,49 (2H, brs).
E) (2s,45)-2-((4-(1,1-diphenyletyl)piperidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[3 Aloctan-6-
on

Hon hop gém axit (2s,4s)-6-oxo0-7-0xa-3-azaspiro[3.4]octan-2- carboxylic
(198mg), 4-(1,1-diphenyletyl)piperidin hydroclorua (350mg), HOBt-H,O (213mg), EDCI
(267mg), DIPEA (0,727ml) va DMF (7ml) dugc khudy & nhiét d6 trong phong trong 24
gi0. Nude duoc bd sung vao, va chét két tha tao thanh dugc gom lai, rira béng nudc, va
1am kho duéi ap sudt giam. Chét rén thu dugc dugc tan bing etanol néng/nude dé thu
duge hop cht néu & dé muc (423mg).
'H NMR (300 MHz, DMSO-dg) & 0,82-1,08 (2H, m), 1,34-1,66 (SH, m), 2,17-2,69 (6H,
m), 2,85-3,04 (2H, m), 3,68-3,82 (1H, m), 4,26-4,42 (3H, m), 7,05-7,37 (10H, m), 7,99
(1H, s).
Vidu 57
(2s,4s)-2-((4-(1-(2,3,6-triﬂophenoxy)etyl)piperidin—1-yl)cacbonyl)—7-oxa—5-
azaspiro[3.4]octan-6-on (chét ddng phan quang)
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A) 4-(1-(2,3,6-triflophenoxy)etyl)piperidin

Hbn hop gdm tert-butyl 4-(1-((metylsulfonyl)oxy)etyl)piperidin-1-carboxylat
(1,82g), 2,3,6-triflophenol (0,877g), xeri cacbonat (5,79g) va DMF (10ml) duoc khudy
qua dém & 60°C. Hon hop nay duge rét vao trong nude, va duge chiét bang etyl axetat.
Lép hitu co duge rira bang nudc va nude mudi bdo hoa, 1am kho bing magié sulfat khan,
va c6 dudi 4p sudt giam. Chét cin dugc tinh ché bang silica gel sdc ky cot (etyl
axetat/hexan). Chét cin thu duge duge hoa tan trong etyl axetat (10ml), va dung dich
hydro clorua-etyl axetat 4N (10ml) duoc bd sung vao. Hon hop nay dugc khudy & nhiét
d0 trong phong trong 2 gid. Hon hgp nay dugce c6 dudi ap suét giam. Chat cin dugc tinh
ché bang silica gel sic ky cot (NH, metanol/etyl axetat) d8 thu duoc hop chét néu & daé
muc (0,800g).

'H NMR (300 MHz, DMSO-dg) § 1,09-1,33 (5H, m), 1,53-2,03 (4H, m), 2,36-2,48 (2H,
m), 2,89-3,03 (2H, m), 4,05-4,19 (1H, m), 7,10-7,29 (2H, m).

B) (2s,4s)-2-((4-(1-(2,3,6-triflophenoxy)etyl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on

Hdn hop gdm axit 4-(1-(2,3,6-triflophenoxy)etyl)piperidin (167mg), (2s,4s)-6-
0x0-7-0xa-3-azaspiro[3.4]octan-2- carboxylic (110mg), EDCI (185mg), HOBt (104mg),
TEA (0,448ml) va DMF (5ml) dugc khudy qua dém & nhiét do trong phong. Hon hop
phén ng dugc rét vao trong nudc, va duge chiét bing etyl axetat. Lop hitu co dugce ria
bang nudc va nude mudi bio hoa, 1am kho bing magié sulfat khan, va c6 dudi ap suét
giam. Chét can dugc tinh ché bang silica gel sic ky cot (NH, metanol/etyl axetat), va
duoc két tinh lai tir etyl axetat/hexan @8 thu duge hop chét néu & dé muc (188mg).

'H NMR (300 MHz, DMSO-dg) 5 1,06-1,34 (5H, m), 1,63-1,95 (3H, m), 2,22-2,59 (5H,
m),2,86-3,11 (2H, m), 3,76-3,92 (1H, m), 4,10-4,23 (1H, m),4,32-4,51 (3H, m), 7,12-7,30
(2H, m), 8,03 (1H, s).

C) (2s,4s)-2-((4-(1-(2,3,6-triflophenoxy)etyl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

Raxemat (800mg) ctia (2s,4s)-2-((4-(1-(2,3,6-triflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-3-azaspiro[3.4]octan-6-on dugc phan giai bang HPLC (cot:
CHIRALPAK AD (tén thuong mai), 50 mm I.D. x 500 mmL, do Daicel Chemical
Industries san xuét, pha dong: hexan/etanol = 350/650), va hop chét ¢6 thoi gian luu dai
hon dugc két tinh lai tir etyl axetat/hexan d8 thu duoc hop chat néu & dé myc (394mg).
'H NMR (300 MHz, DMSO-dg) & 1,06-1,34 (5H, m), 1,63-1,95 (3H, m), 2,22-2,59 (5H,
m),2,86-3,11 (2H, m), 3,76-3,92 (1H, m), 4,10-4,23 (1H, m),4,32-4,51 3H, m), 7,12-7,30
(2H, m), 8,03 (1H, s).
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Vidu 58
(2s,45)-2-((4-(5-flo-2-(triflometyl)-2,3-dihydro-1-benzofuran-2-yl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on
A) tert-butyl 4-((2-brom-5-flophenyl)acetyl)piperidin-1-carboxylat

H3n hop gdm magié (0,134g), idt (0,019g) v dietyl ete (15ml) dugc bd sung
timg giot dung dich chira 1-brom-2-(brommetyl)-4-flobenzen (1,18g) trong dietyl ete
(15ml) trong 30 min, trong khi khudy ménh liét va duy tri nhiét 4o bén trong & 25 dén
28°C. Hon hop phén tng duoc khudy trong 10phtt nita. Hon hop nay lam lanh xudng
0°C, va dung dich chira tert-butyl 4-(metoxy(metyl)carbamoyl)piperidin-1-carboxylat
(1g) trong dietyl ete (15ml) duogc b sung tir tir timg giot vao & 0°C. Hon hop nay dugc
khudy & nhiét do trong phong trong 3 gio. Phin tmg dugc lam dimg bing dung dich nuée
amoni clorua bio hoa, va hdn hop nay duoc chiét bang etyl axetat. L6p hitu co duge rira
bing nudc mubi bao hoa, lam khd bing magié sulfat khan, va c6 dudi ap suét giam. Chét
cin dugc tinh ché bang silica gel sic ky cot (etyl axetat/hexan) @8 thu dugc hop chit néu
& dé muc (0,977g).
'H NMR (300 MHz, DMSO-dg) §1,27-1,38 (2H, m), 1,39 (9H, s), 1,77-1,94 (2H, m),
2,65-2,93 (3H, m), 3,84-4,00 (2H, m), 4,05 (2H, s), 7,10 (1H, td, J = 8,6, 3,2 Hz), 7,22
(1H, dd, J = 9,6, 3,2 Hz), 7,62 (1H, dd, ] = 8,9, 5,5 Hz).
B) tert-butyl 4-(3-(2-brom-5-flophenyl)-1,1, 1-triflo-2-hydroxypropan-2-yl)piperidin-1-
carboxylat

Hbn hop gdm tert-butyl 4-((2-brom-5-flophenyl)acetyl)piperidin-1-carboxylat
(977mg), (triflometyl)trimetylsilan (0,397ml) va THF (10ml) dugc bd sung tetra-n-
butylamoni florua (dung dich THF 1M, 0,244ml) & 0°C. Hon hgp phan tng dugce khudy &
nhiét d6 trong phong trong 1 gid. (triflometyl)trimetylsilan bd sung (0,397ml) va tetra-n-
butylamoni florua (dung dich THF 1M, 2,44ml) dugc bd sung thém vao & nhiét do trong
phong, va hdn hgp nay duge khudy & nhiét d trong phong hét tudn. Hon hop nay duge
rét vao trong dung dich nude natri hydrocacbonat bao hoa, va dugce chiét bang etyl axetat.
L6p hitu co dugc rira bing nuéc mudi bio hoa, 1am khd bing magié sulfat khan, va co
dudi ap suat giam. Chét cin dugc tinh ché bang silica gel sdc ky cot (etyl axetat/hexan) aé
thu dugc hop chét néu & dé muc (245mg).
"H NMR (300 MHz, DMSO-dg) 51,20-1,33 (2H, m), 1,38 (9H, s), 1,73-1,93 (3H, m),
2,53-2,69 (2H, m), 3,11 (2H, s), 4,03 (2H, q,J =7,1 Hz), 6,14 (1H, 5), 7,08 (1H, td, T =
8,5, 3,2 Hz), 7,41 (1H, dd, ] = 10,5, 3,1 Hz), 7,62 (1H, dd, J = 8,9, 5,7 Hz).
C) tert-butyl 4-(5-flo-2-(triflometyl)-2,3-dihydro-1 -benzofuran-2-yl)piperidin-1-
carboxylat
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Hon hop gdm tert-butyl 4-(3-(2-brom-5-flophenyl)-1,1,1 -triflo-2-hydroxypropan-
2-yl)piperidin-1-carboxylat (245mg), raxemic 2,2'-bis(diphenylphosphino)-1,1'-
binaphthyl (64,9mg), kali cacbonat (216mg) va toluen (1 5ml) duoc bd sung paladi axetat
(23,4mg) trong mai trudng argon. Hon hop nay duge gia nhiét dudi diéu kién hoi luu &
120°C trong 3 ngay. Hon hop ndy dugc rét vao trong dung dich nude natri hydrocacbonat
bao hoa, va duoc chiét bang etyl axetat. Lop hitu co dugc rira bing nudc mubi bio hoa,
1am kho bang magié sulfat khan, va c6 dudi ap suat giam. Chét can dugc tinh ché bang
silica gel sdc ky cot (etyl axetat/hexan) dé thu dugc hop chit néu & d& muc (50,0mg).

'H NMR (300 MHz, DMSO-dg) 81,10-1,29 (2H, m), 1,38 (9H, s), 1,55-1,75 (2H, m),
2,12-2,31 (1H, m), 2,73 (2H, brs), 3,26-3,36 (1H, m), 3,45-3,59 (1H, m), 3,91-4,07 (2H,
m), 6,83-6,92 (1H, m), 6,93-7,03 (1H, m), 7,10 (1H, dd, J=8,2,2,7Hz).

D) (2s,4s)-2-((4-(5-flo-2-(triflometyl)-2,3 -dihydro-1-benzofuran-2-yl)piperidin-1-
yl)cacbonyl)-7-oxa—5-azaspiro[3.4]octan-6-on

tert-Butyl 4-(5-flo-2-(triflometyl)-2,3-dihydro- 1-benzofuran-2-yl)piperidin-1-
carboxylat (50,0mg) dugc hoa tan trong dung dich hydro clorua-etyl axetat 4N (3ml) ¢
nhiét do trong phong. Dung dich ndy dugc khudy & nhiét d0 trong phong trong 2 gio. Hdn
hop phan tmg dugc ¢d dudi ap suét gidm. Chét cin duoc hoa tan trong DMF (5Sml), va
axit (2s,4s)-6-0xo0-7-0xa-5-azaspiro[ 3.4]octan-2- carboxylic (22,0mg), HOBt-H,O
(23,6mg), EDCI (29,5mg) va DIPEA (0,08 Iml) dugc bd sung thém vao. Hon hop nay
duoc khudy & nhiét do trong phong trong 5 gio. Hdbn hop nay dugc rét vao trong dung
dich nudc natri hydrocacbonat bdo hoa, va dugc chiét bing etyl axetat. L6p hitu co duge
rira bang nudc mubdi bio hoa, 1am kho bing magié sulfat khan, va c6 dudi ap suét giam.
Chét can dugc tinh ché bang silica gel sic ky cot (metanol/etyl axetat) dé thu dugc hop
chét néu & d& muc (42,0mg).

"H NMR (300 MHz, DMSO-de) 81,09-1,32 (2H, m), 1,55-1,80 (2H, m), 2,18-2,45 (6H,
m), 2,86-3,06 (2H, m), 3,25-3,37 (1H, m), 3,45-3,56 (1H, m), 3,83 (1H, d, I = 12,8 Hz),
4,27-4,48 (3H, m), 6,84-6,91 (1H, m), 6,93-7,03 (1H, m), 7,07-7,15 (1H, m), 8,02 (1H, d,
I=273 Hz).

Vidu 62

(2s,4s)—2-((2-(2-clo-4—ﬂ0phen0xy)-7-azaspiro[3,5]non-7-yl)cacbonyl)-7-0xa—5-
azaspiro[3.4]octan-6-on

A) benzyl 2—(2—010-4-ﬂophenoxy)—7-azaspiro[3,5]nonan-7-carboxylat

Dung dich chira 2-clo-4-flophenol (0,456g) va benzyl 2-((metylsulfonyl)oxy)-7-
azaspiro[3,5]nonan-7-carboxylat (1g) trong DMA (20ml) dugc bd sung thém kali
cacbonat (0,587g) & nhiét do trong phong. Hon hop nay duge khudy qua dém & 80°C.
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Hon hop nay dugc rét vao trong dung dich nudc natri hydrocacbonat bao hoa, va dugc
chiét bang etyl axetat. L6p hitu co dwoc rira bing nuéc mubi bao hoa, lam khd bang
magié sulfat khan, va c6 du6i ap suét giam. Chét cin dugc tinh ché bang silica gel sic ky
cot (etyl axetat/hexan) d& thu dwoc hop chit néu & d& muc (806mg).
'H NMR (300 MHz, DMSO-dg) §1,47-1,60 (4H, m), 1,76-1,89 (2H, m), 2,37-2,47 (2H,
m), 3,23-3,45 (4H, m), 4,80 (1H, quin, ] = 6,7 Hz), 5,06 (2H, s), 6,98 (1H, dd, J =9.2,5,0
Hz), 7,07-7,20 (1H, m), 7,27-7,45 (6H, m).
B) 2-(2-clo-4-flophenoxy)-7-azaspiro[3,5]nonan hydroclorua

Hén hop g6m benzyl 2-(2-clo-4-flophenoxy)-7-azaspiro[3,5]nonan-7-carboxylat
(806mg) va thioanisole (1ml) dugc bd sung axit trifloaxetic (9ml) & nhiét d trong phong.
Hn hop nay duge khudy qua dém & nhiét do trong phong. Hon hop nay duoc co dudi ap
suét giam. Chat cin dugc pha loang bang etyl axetat, va dung dich hydro clorua-etyl
axetat 4N (0,998ml) dugc b6 sung thereto. Hon hop nay dugc tan bang etyl axetat/hexan
d& thu duoc hop chit néu & d& muc (400mg).
'H NMR (300 MHz, DMSO-dg) 51,68-1,81 (4H, m), 1,82-1,94 (2H, m), 2,38-2,49 (2H,
m), 2,97 (4H, d, J = 18,5 Hz), 4,79 (1H, quin, ] = 6,8 Hz), 6,99 (1H, dd, J =9,2, 5,0 Hz),
7,16 (1H, ddd, T =9,1, 8,2, 3,1 Hz), 7,43 (1H, dd, J = 8,3, 3,0 Hz), 8,65 (2H, brs).
C) (2s,4s)-2-((2-(2-clo-4-ﬂophenoxy)-7-azaspiro[3,5]non-7-yl)cacbony1)-7-oxa-5-
azaspiro[3.4]octan-6-on

Hbn hop gdm axit (2s,4s)-6-0x0-7-0xa-5-azaspiro[3 4]octan-2-carboxylic
(55,9mg), 2-(2-clo-4-flophenoxy)-7-azaspiro[3,5nonan hydroclorua (100mg), HOBt-
H,0 (60,0mg), EDCI (75mg), DIPEA (0,205ml) va DMF (2ml) dugce khuéy O nhiét do
trong phong trong 5 gio. Hdn hop nay duge rét vao trong natri hydrocacbonat bdo hoa, va
duoc chiét bang etyl axetat. Lép hitu co dugc rira bing nudc mudi bdo hoa, 1am khod bing
magié sulfat khan, va co dudi ap suét giam. Chét cin dugc tén béng etyl axetat dé thu
duoc hop chit néu ¢ dé muc (105mg).
"H NMR (300 MHz, DMSO-dg) 51,38-1,60 (4H, m), 1,75-1,93 (2H, m), 2,18-2,44 (6H,
m), 2,90-3,09 (1H, m), 3,20-3,48 (4H, m), 4,36 (2H, d, ] = 4,0 Hz), 4,80 (1H, quin, J = 6,7
Hz), 6,99 (1H, dd, J=9.3, 5,1 Hz), 7,14 (1H, td, J = 8,6, 3,1 Hz), 7,42 (1H, dd,J =383,
3,0 Hz), 8,02 (1H, s).
Vi du 64
(2s,4s)-2-((4-((2-ﬂ0-4-(2-ﬂoetyl)phenoxy)metyl)piperidin—1-yl)cacb0nyl)—7-oxa—5-
azaspiro[3.4]octan-6-on

A) metyl 2-(3-flo-4-hydroxyphenyl)axetat
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Hdn hop gdm 2-(3-flo-4-hydroxyphenyl)axit axetic (2,2g), axit sulfuric ddm déc
(3ml) va metanol (20ml) dugce gia nhiét dudi diéu kién hdi lwu trong 2 ngay. Hon hop nay
duoc c6 dudi ap suét giam. Chét cin dugc bazo hda béng dung dich nudce natri
hydrocacbonat bio hda & 0°C. Hon hop nay dugc chiét bang etyl axetat. Lép hitu co duge
rtra bang nudc mudi bao hoa, lam khd bang magié sulfat khan, va c¢d dudi ap suét giam dé
thu dugc hop chét néu & dé muc (2,31g).
MS: [M-H] 182,9.
B) tert-butyl 4-((2-flo-4-(2-metoxy-2-oxoetyl)phenoxy)metyl)piperidin-1-carboxylat

Dung dich chra tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (2,46g), metyl
2-(3-flo-4-hydroxyphenyl)axetat (2,31g) va tri-n-butylphosphin (3,41ml) trong THF
(50ml) dugc bd sung ADDP (3,45g) & 0°C. Hon hop ndy duoc khudy ¢ nhiét do trong
phong trong 2 gio. Hén hop nay duoc loc qua dém NH silica gel, chét loc duge co dudi
ap suét giam, va chét can duoc tinh ché bang silica gel sic ky cot (etyl axetat/hexan) aé
thu dugc hop chét néu & dé muc (3,51g).
'H NMR (300 MHz, DMSO-dg) § 1,06-1,25 (2H, m), 1,39 (9H, s), 1,66-1,82 (2H, m),
1,85-2,03 (1H, m), 2,63-2,86 (2H, m), 3,60 (3H, s), 3,62 (2H, s), 3,84-3,91 (2H, m), 3,92-
4,04 (2H, m), 6,94-7,03 (1H, m), 7,05-7,16 (2H, m).
C) 2-(4-((1-(tert-butoxycacbonyl)piperidin-4-yl)metoxy)-3-flophenyl)axit axetic

Hbn hop gbdm tert-butyl 4-((2-flo-4-(2-metoxy-2-
oxoetyl)phenoxy)metyl)piperidin-1-carboxylat (1000mg), dung dich nuéc natri hydroxit
2M (2,62ml) va metanol (10ml) duoc khudy & nhiét do trong phong trong 3 gio. Hon hop
phan tmg dugc cd dudi dp suét giam. Chét cin duge trung hoa bang axit clohydric 1M &
0°C, va hdn hop nay dugc chiét bang etyl axetat. L6p hitu co dugc rira bang nudc va
nuéc mudi bao hoa, 1am kho bing magié sulfat khan, va c¢d dudi ap suét giam dé thu duogc
hop chitnéu & dé muc (885mg).
'H NMR (300 MHz, DMSO-dg) & 1,05-1,23 (2H, m), 1,40 (9H, s), 1,67-1,80 (2H, m),
1,86-2,01 (1H, m), 2,59-2,94 (2H, m), 3,51 (2H, s), 3,86-3,91 (2H, m), 3,92-4,04 (2H, m),
6,94-7,02 (1H, m), 7,04-7,15 (2H, m), 12,32 (1H, brs).
D) tert-butyl 4-((2-flo-4-(2-hydroxyetyl)phenoxy)metyl)piperidin-1-carboxylat

Hon hop gbdm axit 2-(4-((1-(tert-butoxycacbonyl)piperidin-4-yl)metoxy)-3-
flophenyl) axetic (885mg), phirc chét boran-THF (dung dich THF 1M, 5,06ml) va THF
(20ml) dwoc khudy & 60°C trong 1,5 gid. Phan Gng dugc lam ding bing axit clohydric
1M, va hdn hgp nay duge khudy & 60°C for 1 gio. The THF was evaporated dudi ap suat

giam. Chét cin dugc chiét bang etyl axetat. Lép hitu co dugc rira bang nude va nude
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mudi bdo hoa, 1am kho bang magié sulfat khan, va c6 dudi ap sut giam dé thu dugc hop
chét néu & d& muc (734mg).
'H NMR (300 MHz, DMSO-d) § 1,05-1,23 (2H, m), 1,39 (9H, s), 1,67-1,79 (2H, m),
1,84-1,97 (1H, m), 2,59-2,85 (4H, m), 3,49-3,60 (2H, m), 3,82-3,90 (2H, m), 3,91-4,03
(2H, m), 4,60 (1H, t, J = 5,3 Hz), 6,90-6,98 (1H, m), 6,99-7,12 (2H, m).
E) (2s,45)-2-((4-((2-flo-4-(2-floetyl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on

Dung dich chira tert-butyl 4-((2-flo-4-(2-hydroxyetyl)phenoxy)metyl)piperidin-1-
carboxylat (684mg) trong acetonitrile (20ml) dugc b sung dietylaminosulfur triflorua
(0,772ml) & 0°C. Hon hop nay dugce khudy & 0°C trong 1 gid trong khi quyén kho bing
cach st dung 6ng canxi clorua. Phan ing dugc lam dimg bang dung dich nudc natri
hydrocacbonat bdo hoa & 0°C, va hdn hop nay duoc chiét bing etyl axetat. L6p hitu co
duoc rira bing nude va nude mudi bio hoa, lam khd bing magié sulfat khan, va cd dudi
&p suét giam. Chét can duge tinh ché bang silica gel sdc ky cot (etyl axetat/hexan). Hdn
hop gdm chét can thu dugc va axit trifloaxetic (10ml) dugc khudy & 0°C trong 30 phut
trong khi quyén kho bang cach sir dung 6ng canxi clorua. Hon hop phan tng duge co
dudi ap sut giam. Dung dich chira chét can thu dugc, TEA (1,35ml) va axit (2s,4s)-6-
0x0-7-0xa-5-azaspiro[3.4]octan-2-carboxylic (33 1mg) trong DMF (10ml) dugc bd sung
HATU (883mg) ¢ nhiét do trong phong. Hon hop nay duge khudy qua dém & nhiét do
trong phong trong khi quyén kh bing cach sir dung ng canxi clorua. Hon hop phan tmg
dugce rét vao trong nude & nhiét do trong phong, va dugc chiét bang etyl axetat. Lép hiru
co duoc rira bang nudc va nude mubi bdo hoa, 1am kho bing magié sulfat khan, va cd
dudi &p suat giam. Chét can dugc tinh ché bang silica gel sic ky cot (metanol/etyl axetat).
Chét ran thu duoc dugc két tinh lai tir etyl axetat/heptan dé thu dugc hop chét néu & dé
muc (90mg).
'H NMR (300 MHz, DMSO-dq) § 0,99-1,22 (2H, m), 1,69-1,84 (2H, m), 1,93-2,09 (1H,
m), 2,25-2,43 (4H, m), 2,55-2,65 (1H, m), 2,82-2,89 (1H, m), 2,90-3,09 3H, m), 3,74-
3,85 (1H, m), 3,86-3,91 (2H, m), 4,31-4,42 (3H, m), 4,51 (1H, t, ] = 6,4 Hz), 4,67 (1H, t,J
= 6,2 Hz), 6,96-7,19 (3H, m), 8,04 (1H, s).
Vidu95
(25,43)—2-((3-((3—010-4—(triﬂometyl)benzyl)oxy)azetidin—1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on
A) (3-clo-4-(triflometyl)phenyl)metanol

Dung dich chira axit 3-clo-4-(triflometyl)benzoic (1,97g) trong THF (29,2ml)
duoc lam lanh xudng 0°C trong moi trudng argon. Hon hop nay duoc bd sung thém timg
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giot phirc boran-THF (dung dich THF 1M, 17,6ml) trong 10 phut & 0°C. Hon hop phén
ung dugc khudy & nhiét do trong phong trong 17 gid. Phan ing duge lam dung bing
metanol & 0°C, va hdn hgp nay duge khudy & nhiét d6 trong phong trong 1 gio. Dung moi
duqcchobayhoiduéiépsuétgﬁnyvéhthqpnﬁydUQcphﬁlbévéoUongnuécvéeud
axetat. Lop hitu co dugce rira bing nude mudi bio hoa, lam kho bing magié sulfat khan,
va loc qua dém silica gel/NH silica gel gion, va chét loc dugc cd dudi ap sudt gidm dé thu
dugc hop chét néu & dé muc (1,84g).
'H NMR (300 MHz, DMSO-dg) 84,52-4,68 (2H, m), 5,52 (1H, t, J = 5,8 Hz), 7,43-7,53
(1H, m), 7,63 (1H, s), 7,82 (1H, d, J = 8,1 Hz).
B) 3-clo-4-(triflometyl)benzyl metansulfonat

Dung dich chira (3-clo-4-(triflometyl)phenyl)metanol (1,84g) va TEA (2,82ml)
trong THF (30,7ml) dugc bd sung timg giot metansulfonyl clorua (1,43ml) 6 0°C, va hdn
hop nay duoc khudy & nhiét d trong phong trong 3 gio. Hon hgp nay dugc phan bd vao
trong nude va etyl axetat. Lop hitu co dugc rira bang nudc va nude mudi bdo hoa, 1am
kho bing natri sulfat khan, va loc qua dém silica gel gion, va chét loc dugc co dudi ap
suit giam @8 thu duogc hop chét néu & dé muc (2,53g).
'H NMR (300 MHz, DMSO-dg) 33,31 (3H, ), 5,37 (2H, ), 7,63 (1H, dd,J=8.1, 0,8 Hz),
7,81 (1H, s), 7,93 (1H, d, J = 8,1 Hz).
C) tert-butyl 3-((3-clo-4-(triflometyl)benzyl)oxy)azetidin-1 -carboxylat

Dung dich chira tert-butyl 3-hydroxyazetidin-1-carboxylat (1,45 g) trong DMF
(15,7ml) dugc bd sung natri hydura 60% (0,402g) trong m6i truong argon & 0°C. Hon
hop nay dugc khudy & 0°C trong Sphuit. Hon hop phan tmg duoc bd sung thém ting giot
dung dich chira 3-clo-4-(triflometyl)benzyl metansulfonat (2,53g) trong DMF (5,23ml).
Hon hop phan Gng dugc khudy & nhiét do trong phong trong 3 gio. Phan tng duoc lam
d&ngbéngdung(ﬁdlnuécanunﬁcknuabﬁohba,Vahthgpnﬁyduqcph&nbévﬁoﬁong
nude va etyl axetat. Lop hitu co dugc rira bang nudc va nude mudi bdo hoa, 1am kho
bing magié sulfat khan, va c6 dudi ép sudt giam. Chét cin dugc tinh ché bang silica gel
sic ky cot (etyl axetat/hexan) @& thu dugc hop chét néu & dé muc (2,66g).
'H NMR (300 MHz, DMSO-de) 81,38 (9H, 5), 3,73 (2H, dd, ] = 9.4, 3,4 Hz), 3,94-4,10
(2HgnL4304¢H(IHJnL4ﬁ3(ﬂisL752(HLde=Z6P&L7ﬁ9(HLsL7£5(HL
d,J=28,1 Hz).
D) 3-((3-clo-4-(triflometyl)benzyl)oxy)azetidin tosylat

Dung dich chira tert-butyl 3-((3-clo-4-(triflometyl)benzyl)oxy)azetidin-1-
carboxylat (340mg) va p-TsOH-H,O (194mg) trong etyl axetat (4,65ml) duoc gia nhiét
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dudi didu kién hdi Iuu trong 2 gio. Hon hop nay dugc d& ngudi dén nhiét d9 trong phong,
va chét ran thu dugc dugc gom lai béng cach loc, rira bﬁng etyl axetat, va 1am kho dudi ap
suét giam dé thu dugc hop chit néu & & muc (351mg).
'HNMR (300 MHz, DMSO-dg) 82,29 (3H, s), 3,89 (2H, dd, J = 12,1, 4,9 Hz), 4,10-4,22
(2H, m), 4,38-4,52 (1H, m), 4,58 2H, s), 7,11 (2H, d, ] = 7,7 Hz), 7,42-7,49 (2H, m),
7,53 (1H, d, T = 8,1 Hz), 7,73 (1H, s), 7,88 (1H, d, J = 8,3 Hz), 8,58 (2H, brs).
E) (25,45)-2-((3-((3-010-4-(triﬂometyl)benzyl)oxy)azetidin-1-yl)cacbony1)-7—0xa—5-
azaspiro[3.4]octan-6-on

Hon hop gbém axit 3-((3-clo-4-(triflometyl)benzyl)oxy)azetidin tosylate (35 Img),
(2s,45)-6-0x0-7-0xa-5-azaspiro[3.4]octan-2- carboxylic (137mg), EDCI (169mg), HOBt-
H,0 (135mg), DIPEA (0,42ml) va DMF (2,67ml) dugc khudy & nhiét do trong phong
trong 3 gid. Hon hop nay dugc phin bd vao trong etyl axetat va nudc. Lép hitu co duge
rira bang nuéce mubdi bio hoa, 1am kho bing magié sulfat khan, va loc qua dém NH silica
gel gion, va chét loc dugc co dudi ap suft giam. Chét cin dugc rira bang IPE/etyl axetat
@& thu dwoc hop chét néu & dé myc (149mg).
'H NMR (300 MHz, DMSO-dy) §2,20-2,39 (4H, m), 2,69-2,79 (1H, m), 3,71 (1H, dd, J =
10,5, 3,7 Hz), 3,95 (1H, dd, ] =97, 3,7 Hz), 3,99-4,08 (1H, m), 421-430 (1H, m), 4,34
(ﬂis}4384¢%(IHﬂnL455(His)7§2(ﬁLd;ﬁ=&7E&L7JO(HLSL7£6(HLd,
J=28,3 Hz), 8,09 (1H, s).
Viduy 112
(2s,4s)-2-((4-((2—clo—4-ﬂophenyl)(diﬂo)metyl)piperidin-1-yl)cacb0nyl)-7—oxa—5-
azaspiro[3.4]octan-6-on
A) tert-butyl 4-(2-clo-4-flobenzoyl)piperidin-1-carboxylat

Dung dich chira 2-clo-4-floiodobenzen (11,6g) trong THF (80ml) dugc bd sung
thém tirng giot phirc chét isopropylmagié clorua-lithi clorua (dung dich THF 1,3M,
34,8ml) trong 20 phut & -78°C, va hdn hop nay dugc khudy & -15°C trong 1,5 gio. Hon
hop nay dugc bd sung tert-butyl 4-(metoxy(metyl)carbamoyl)piperidin-1-carboxylat
(6,16g), va hon hgp nay dugc khudy & nhiét do trong phong trong 48 gid. Phan img duoc
lam dimng bang dung dich nudc amoni clorua ¢ 0°C, va hon hop nay duge chiét bang etyl
axetat. L6p hitu co dugce rira bing nude va nude mudi bio hoa, 1am kho bing natri sulfat
khan, va ¢0 dudi 4p suét gidm. Chét cin duoc tinh ché bang silica gel sc ky cot (etyl
axetat/hexan) dé thu duge hop chat néu & dé muc (3,41g).
'H NMR (300 MHz, CDCl3) 81,46 (9H, s), 1,54-1,71 (2H, m), 1,79-1,94 (2H, m), 2,72-
2,94 (2H, m), 3,17-3,31 (1H, m), 4,01-4,19 (2H, m), 7,01-7,09 (1H, m), 7,17 (1H, dd, J =
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8,5, 2,5 Hz), 7,39 (1H, dd, J = 8,6, 5,9 Hz).
B) tert-butyl 4-((2-clo-4-flophenyl)diflometyl)piperidin-1-carboxylat

Dung dich chira tert-butyl 4-(2-clo-4-flobenzoyl)piperidin-1-carboxylat (1,95g)
trong toluen (6ml) dugc bd sung bis(2-metoxyetyl)aminosulfur triflorua (15,8ml), va hdn
hop nay duoc khudy & 80°C trong 18 gid. Phan tmg dugc 1am ding bing dung dich nude
natri hydrocacbonat ¢ 0°C, va hén hop nay duoc chiét bang etyl axetat. L6p hitu co duge
ria bﬁmg nuée va nude mudi bao hoa, 1am kho béng natri sulfat khan, va loc qua dém NH
silica gel/silica gel, va chét loc dugce ¢ dudi ap sudt giam. Chét cin duoc tinh ché bang
silica gel sic ky ct (etyl axetat/hexan) @8 thu duoc hop chét néu & d& muc (1,63g).
'H NMR (300 MHz, CDCl3) 51,36-1,67 (13H, m), 2,41-2,75 (3H, m), 4,07-4,28 (2H, m),
6,99-7,08 (1H, m), 7,20 (1H, dd, J = 8,3, 2,6 Hz), 7,51 (1H, dd, J = 8,9, 6,0 Hz).
C) 4-((2-clo-4-flophenyl)diflometyl)piperidin hydroclorua

Dung dich chira tert-butyl 4-((2-clo-4-flophenyl)diflometyl)piperidin-1-
carboxylat (1,63g) trong etyl axetat (8ml) duoc bd sung thém dung dich hydro clorua-etyl
axetat 4N (11,2ml), va hdn hop nay dugc khudy & nhiét do trong phong trong 1 gio. Chét
két tia tao thanh duoc gom lai, rira bang etyl axetat, va lam kho dudi ép suét giam dé thu
duoc hop chat néu & d& muc (1,18g).
'H NMR (300 MHz, DMSO-dg) 81,57-1,76 (4H, m), 2,67-2,97 (3H, m), 3,23-3,34 (2H,
m), 7,34-7,44 (1H, m), 7,59-7,70 (2H, m), 8,93 (2H, brs).
D) (2s,4s)-2-((4-((2-clo-4-flophenyl)(diflo)metyl)piperidin- 1-yl)cacbonyl)-7-oxa-3-
azaspiro[3.4]octan-6-on

Hbn hop gdm axit (2s,4s)-6-0x0-7-0xa-5-azaspiro[3 .4]octan-2-carboxylic
(0,570g), 4-((2-clo-4-flophenyl)diflometyl)piperidin hydroclorua (1,00g), HOBt-H,O
(0,612g), EDCI (0,766g), DIPEA (2,09ml) va DMF (7ml) dugc khudy & nhiét do trong
phong trong 18 gio. Hon hop nay dugc pha lodng bang nudc, va dugc chiét bang etyl
axetat/TPA. Lop hitu co dugc rira bang nudc va nude mudi bdo hoa, 1am kho bing natri
sulfat khan, va loc qua dém NH silica gel/silica gel, va chét loc duge o dudi ap sudt giam.
Chét can duoc két tinh lai tir etanol/heptan dé thu dugc hop chit néu & dé muc (0,920g).
'H NMR (300 MHz, DMSO-dg) 81,11-1,38 (2H, m), 1,48-1,64 (2H, m), 2,21-2,58 (5H,
m), 2,61-2,82 (1H, m), 2,86-3,09 (2H, m), 3,75-3,89 (1H, m), 4,32-4,46 (3H, m), 7.3 1-
7,43 (1H, m), 7,57-7,68 (2H, m), 8,03 (1H, s).
Vidu 97
(28,45)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1-yl)cacbonyl)-7-0xa—5-

azaspiro[3.4]octan-6-on
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A) tert-butyl 3-((3-clo-4-metylbenzyl)oxy)azetidin-1-carboxylat

Dung dich chira 3-clo-4-metylbenzoic axit (1,50g) trong THF (29ml) duoc bd
sung timg giot boran-THF complex (dung dich THF 1M, 17,6ml) trong 10 phut trong moi
trudng argon & 0°C, va hdn hop phan ing dugc khudy & nhiét d9 trong phong trong 16
gi¢. Phan tmg dugc lam ding bing metanol & 0°C, va hdn hop nay dugc khudy & nhiét
d6 trong phong trong 1 gid. Dung mdi hitu co dugc cho bay hoi dudi ap sudt giam, va
chét can duoc phan bd vao trong nude va etyl axetat. Lp hitu co dugc rira bang nuéc
mubi bdo hoa, 1am kho bang magié sulfat khan, va loc qua dém silica gel va NH silica gel.
Chét loc duoc ¢ dudi ap suat giam dé thu duge (3-clo-4-metylphenyl)methanol thd
(1,39g).

Dung dich chira (3-clo-4-metylphenyl)methanol thu duge (1,39g) va TEA
(2ﬂ2nﬂ)uongTI{F(30nﬂ)duqcbésungth&ntﬂngghxtneunmuﬁbnylckmua(137nﬂ)6
0°C. Hon hop phan g dugc khudy & nhiét do trong phong trong 3 gio, va duge phén bd
vao trong nudc va etyl axetat. Lép hitu co duge ria bang nudc va nude mubi bio hoa,
lam khd bing magié sulfat khan, va loc qua dém silica gel. Chét loc duge ¢d dudi ap suit
giam to give crude 3-clo-4-metylbenzyl metansulfonat (2,23g).

Dung dich chira tert-butyl 3-hydroxyazetidin-1-carboxylat (1,40g) trong DMF
(15ml) duge b6 sung thém natri hydura (60%, 387mg) trong mdi trudng argon & 0°C, va
hdn hop nay dugc khudy & 0°C trong 5 phut. Hdn hop phan tng duge bd sung thém ting
giot dung dich chira 3-clo-4-metylbenzyl metansulfonat tho dé thu dugc (2,0 8g) trong
DMEF (5,0ml), va hén hgp nay duge khudy & nhiét d trong phong trong 3 gid. Phan tmg
duoc lam dimg bang dung dich nuéc amoni clorua bdo hoa, va hdn hop nay dugc phan b6
vao trong etyl axetat va nude. Lop hitu co duge ria bing nude va nudc mudi bio hoa,
lam kh bing magié sulfat khan, va ¢ dudi ap suét giam. Chét cin dugc tinh ché bang
silica gel sdc ky cot (etyl axetat/hexan) @8 thu dugc hop chit néu & dé muc (2,12g).

'H NMR (300 MHz, DMSO-dg) 51,37 (9H, s), 2,32 (3H, s), 3,68 (2H, d, J = 5,3 Hz),
3,93-4,06 (2H, m), 4,26-4,34 (1H, m), 4,39 (2H, s), 7,21 (1H, dd, =77, 1,5 Hz), 7,33
(1H,d,J=79Hz), 7,39 (1H, d, J = 1,5 Hz).

B) 3-((3-clo-4-metylbenzyl)oxy)azetidin 4-metylbenzensulfonat

Dung dich chura tert-butyl 3-((3-clo-4-metylbenzyl)oxy)azetidin-1-carboxylat
(2,12g) va p-TsOH-H,O (1,42g) trong etyl axetat (34ml) dugc gia nhiét duéi diéu kién
hdi luu trong 2 gid. Sau khi hdn hop ndy dugce d8 nguodi dén nhiét do trong phong, chit
ran duoc gom lai va rira bang etyl axetat dé thu dugc hop chét néu & dé muc (2,32g).

'H NMR (300 MHz, DMSO-dg) 52,29 (3H, 5), 2,32 (3H, s), 3,84 (2H, dd, J = 12,1, 5,1
Hz), 4,06-4,17 (2H, m), 4,36-4,47 (3H, m), 7,06-7,15 (2H, m), 7,22 (1H, dd,J = 7,6, 1,6
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Hz), 7,35 (1H, d, J = 7,9 Hz), 7,42 (1H, d, ] = 1,5 Hz), 7,44-7,50 (2H, m), 8,58 (2H, brs).
C) (2s,45)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on

Dung dich chira 3-((3-clo-4-metylbenzyl)oxy)azetidin 4-metylbenzensulfonat
(400mg), axit (2s,4s)-6-0x0-7-0xa-3-azaspiro[3.4]octan-2- carboxylic (196mg) va HOBt-
H,0 (183mg) trong DMF (5,0ml) duoc b6 sung thém EDCI (260mg) va TEA (0,218ml)
& 0°C, va hdn hgp nay duge khudy & nhiét do trong phong trong 16 gio. Hon hop phan
tng dugc pha loang bing etyl axetat, rira bing axit clohydric 1M, dung dich nuéc kali
cacbonat 10% va nuéc mudi bdo hoa, va 1am kho bang natri sulfat khan. Dung dich nay
duoc loc qua NH silica gel, va chét loc dugc cd dudi ap suét giam. Chét can duoc két tinh
fir etanol/nudc dé thu duoc hop chit néu & dé muc (290mg).
'H NMR (300 MHz, DMSO-dg) §2,19-2,41 (7H, m), 2,64-2,80 (1H, m), 3,60-3,69 (1H,
m), 3,85-4,05 (2H, m), 4,17-4,28 (1H, m), 4,31-4,43 (5H, m), 7,21 (1H, dd,J =77, 1.5
Hz), 7,30-7,36 (1H, m), 7,39 (1H, d, ] = 1,3 Hz), 8,09 (1H, s).
Diém néng chay 118°C
MAu nhiéu xa tinh thé bot tia X (gdc nhiéu xa 20): 5,3°, 10,6°, 15,5°, 16,5°, 17,9°, 18,3,
21,3°,22,0°,22,9°
Vidu6
(25,45)-2-((3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on
A) (2-flo-4-(triflometyl)phenyl)metanol

Dung dich chtra axit 2-flo-4-(triflometyl)benzoic (2,00g) va 4-metylmorpholin
(1,59ml) trong THF (20ml) dugc b sung cloetyl format (1,20ml) & nhiét d6 trong phong,
va hdn hop nay dugc khudy trong 1 gi¢. Hon hop phéan tng duoc bd sung thém timg giot
dung dich chira natri bohydura (1,27g) trong nuée (10ml) 6 0°C, va hdn hop nay dugc
khudy & nhiét do trong phong trong 2 gio. Hon hop phan ting duge rét vao dung dich
nudc natri hydrocacbonat bao hoa, va dugc chiét br?mg etyl axetat. LGp hitu co dugce tach,
rira bang nuéc mudi bao hoa, 1am khd bing magié sulfat khan, va o dudi ap suét giam.
Chét cin dugce tinh ché bang silica gel sic ky cot (etyl axetat/hexan) 8 thu dugc hop chét
néu & d& muc (1,26g).
"H NMR (300 MHz, DMSO-dg) 34,62 (2H, d, ] = 5,5 Hz), 5,49 (1H, t,J = 5,7 Hz), 7,54-
7,64 (2H, m), 7,66-7,78 (1H, m).
B) 2-flo-4-(triflometyl)benzyl metansulfonat

Dung dich chira (2-flo-4-(triflometyl)phenyl)metanol (1,26g) va TEA (1,09ml)
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trong THF (30ml) dugc bd sung thém metansulfonyl clorua (0,553ml) & 0°C, va hdn hop
nay dugc khudy qua dém & nhiét do trong phong. Phan img dugc 1am dimg bing dung
dich nuéc natri hydrocacbonat bdo hoa, va hdn hop nay duge chiét bang etyl axetat. Lép
hitu co' duge tach, rira bing nude mudi bio hoa, 1am kho bang magié sulfat khan, va co
duéi 4p suat giam dé thu dugc hop chit néu ¢ dé muc (1,77g).
'H NMR (300 MHz, CDCl;) 83,30 (3H, s), 5,41 (2H, s), 7,64-7,72 (1H, m), 7,75-7,86
(2H, m).
C) tert-butyl 3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin-1-carboxylat

Dung dich chira tert-butyl 3-hydroxyazetidin-1-carboxylat (1,12g) trong DMF
(20ml) dugc bd sung thém natri hydura (60%, 311mg) & 0°C, va hdn hop nay dugc khudy |
& nhiét do trong phong trong 10 phtit. Hon hop phan tng duwoc bd sung thém dung dich
chtta 2-flo-4-(triflometyl)benzyl metansulfonat (1,77g) trong DMF (10ml), va hén hop
nay duogc khudy qua dém & 60°C. Hon hop phan tmg duge rét vao trong dung dich nugc
natri hydrocacbonat bdo hoa, va dugc chiét bang etyl axetat. Lp hitu co duge téch, rira
bing nuéc mudi bdo hoa, 1am kho bing magié sulfat khan, va c6 dudi ap suat giam. Chét
cin duoc tinh ché bing silica gel sic ky cot (etyl axetat/hexan) dé thu dugc hop chét néu
& d& muc (1,73g).
'H NMR (300 MHz, DMSO-dg) 81,37 (9H, s), 3,71 (2H, dd, J =9,1, 3.4 Hz), 3,98-4,09
(2H, m), 4,38 (1H, tt, J = 6,4, 4,0 Hz), 4,57 (2H, s), 7,57-7,77 (3H, m).
D) 3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin 4-metylbenzensulfonat

Hdn hop gdm tert-butyl 3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin-1-carboxylat
(1,73g), p-TsOH-H,0 (1,04g) va etyl axetat (30ml) duoc gia nhiét dudi diéu kién hoi huu
trong 1,5 gio. Chét két tha duoc gom lai bang cach loc, va rira bing etyl axetat dé thu
dugc hop chat néu & dé muc (1,93g).
'H NMR (300 MHz, DMSO-dg) 52,29 3H, s), 3,82-3,93 (2H, m), 4,11-4,22 (2H, m),
4,43-4,55 (1H, m), 4,63 (2H, s), 7,06-7,16 (2H, m), 7,43-7,51 (2H, m), 7,60-7,77 (3H, m),
8,62 (2H, brs).
E) (2s,4s)-2-((3-((2-ﬂo-4-(triﬂometyl)benzyl)oxy)azetidin—1-y1)cacb0ny1)-7-0xa—5-
azaspiro[3.4]octan-6-on

Hdn hop gbdm axit 3-((2-flo-4-(triflometyl)benzyl)oxy)azetidin 4-
metylbenzensulfonat (1,00g), (2s,4s)-6-0x0-7-0xa-5-azaspiro[ 3 .4]octan-2- carboxylic
(406mg), HOBt-H,O (436mg), EDCI (546mg) va DMF (10ml) dugce bd sung TEA
(1,32ml) & nhiét do trong phong, va hdn hop nay duge khudy qua dém. Hon hop phan

tmg dugce rot vao trong dung dich nude natri hydrocacbonat bao hoa, va duoc chiét bing
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etyl axetat. Lép hitu co duoc tach, rira bing nuéc mudi bio hoa, 1am khd bang magié
sulfat khan, va c6 dudi ap suét giam. Chét cin duge tinh ché bang silica gel sic ky cot
(etyl axetat/hexan va metanol/etyl axetat), va dugc két tinh tlr etyl axetat/hexan dé thu
duoc hop chit néu & dé muc (498mg).

'H NMR (300 MHz, DMSO-dy) 52,18-2,38 (4H, m), 2,65-2,79 (1H, m), 3,68 (1H, dd, J =
10,7, 3,9 Hz), 3,93 (1H, dd, J = 8,9, 3,6 Hz), 4,04 (1H, dd, J = 10,1, 6,7 Hz), 4,20-4,30
(1H, m), 4,34 (2H, s), 4,39-4,48 (1H, m), 4,59 (2H, s), 7,57-7,65 (1H, m), 7,66-7,76 (2H,
m), 8,08 (1H, s).

diém nong chay 157°C

mau nhiéu xa tinh thé bot tia X (goc nhidu xa 20): 4,8°, 14,5°, 16,6°, 17,4°,19,9°, 22,6°,
26,0°, 26,5°.

Vi du 93

(2s,4s)-2-((3 -((2-metyl-4-(triflometyl)benzyl)oxy)azetidin-1 -yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on

A) 1-(brommetyl)-2-metyl-4-(triflometyl)benzen

Dung dich chitra axit 2-metyl-4-(triflometyl)benzoic (879mg) trong THF (7,0ml)
duoc bd sung thém timg giot phirc chét boran-THF (dung dich THF 1M, 10,8ml) trong 30
phut & 0°C, va hon hop nay duge khudy qua dém & nhiét do trong phong. Hon hop phan
rng dugc lam lanh xubng 0°C, va phéan tng dugc lam ding bing metanol. Hon hop nay
dugc cd dudi ap sut giam, va chét ciin duge phan bb vao trong nudce mudi bdo hoa va
etyl axetat. L6p hitu co duoc rira bang nudc mubi bdo hoa, 1am khd bang natri sulfat khan,
va cho di qua dém silica gel. Chét loc dugc cd dudi ap suét giam dé thu dugc (2-metyl-4-
(triflometyl)phenyl)methanol tho (895mg).

Dung dich chira (2-metyl-4-(triflometyl)phenyl)metanol (865mg) trong 1,2-
dimetoxyetan (12ml) dugc bd sung thém timg giot phospho tribromua (0,257ml) & 0°C,
va hén hop nay dugc khudy & nhiét do trong phong trong 2 gio. Phan tng dugc lam dimg
bang nudc dé, va hdn hop nay duoc chiét bang etyl axetat/hexan. Chét chiét dugc ria
béng nude, dung dich nude natri hydrocacbonat bao hoa va nuée mudi bio hoa, 1am khd
bang natri sulfat khan, va loc qua dém silica gel va NH silica gel. Chét loc dugc co dudi
ap sudt giam 8 thu duoc hop chit néu & d& muc (932mg).

'H NMR (300 MHz, CDCl;) 82,47 (3H, s), 4,50 (2H, s), 7,37-7,59 (3H, m).
B) tert-butyl 3-((2-metyl-4-(triﬂometyl)benzyl)oxy)azetidin— 1-carboxylat

Dung dich chtra tert-butyl 3-hydroxyazetidin-1-carboxylat (63 3mg) trong DMF

(9,0ml) dugc bd sung thém natri hydura (60%, 190mg) 6 0°C, va hdn hgp nay duoc
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khudy trong 10 phit. Hén hop phan Gng ndy dugc bd sung thém ting giot dung dich chira
1-(brommetyl)-2-metyl-4-(triflometyl)benzen (924mg) trong DMF (3,0ml) & 0°C, va hdn
hop nay dugc khudy & nhiét do trong phong trong 3 gi¢. Phan tng duge lam dimng bang
nude d4, va hdn hop nay duge chiét bang etyl axetat. Chét chiét dugc rira bang nuéc (hai
14n) va nuée mudi bio hoa, 1am kho bang natri sulfat khan, va co dudi ap suét giam. Chét
cdn dugc tinh ché bang silica gel sc ky cot (etyl axetat/hexan) 8 thu duoc hop chit néu
& dé muyc (1,15g).
'H NMR (300 MHz, CDCls) 51,44 (9H, s), 2,38 (3H, s), 3,88 (2H, dd, J = 10,2, 4,1 Hz),
4,05-4,17 (2H, m), 4,34 (1H, tt, J = 6,4, 4,3 Hz), 4,47 (2H, s), 7,40-7,48 (3H, m).
O) 3-((2-metyl-4-(triflometyl)benzyl)oxy)azetidin 4-metylbenzensulfonat

Hon hop gOm tert-butyl 3-((2-metyl-4- (triflometyl)benzyl)oxy)azetidin-1-
carboxylat (1,15g), p-TsOH-H,O (662mg) va etyl axetat (10ml) dugc gia nhiét dudi didu
kién hdi luu trong 2 gio, va dugc khudy & nhiét d¢ trong phong trong 1 gio. Chét két tia
duoc gom lai bang cach loc, va rira bang etyl axetat dé thu duge hop chit néu & dé muc
(1,27g).
'H NMR (300 MHz, DMSO-d) 82,29 (3H, s), 2,36 (3H, s), 3,87 (2H, dd, J=12,1,5.3
Hz), 4,17 (2H, dd, J = 12,1, 6,4 Hz), 4,41-4,53 (1H, m), 4,57 (2H, s), 7,11 (2H, d, T = 8,3
Hz), 7,41-7,52 (2H, m), 7,52-7,64 (3H, m), 8,61 (2H, brs).
D) (2s,4s)-2-((3 -((2-metyl-4-(triﬂometyl)benzyl)oxy)azetidin- 1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on

Dung dich chira 3-((2-mety1—4-(triﬂometyl)benzyl)oxy)azetidin 4-
metylbenzensulfonat (250mg), axit (2s,45)-6-0x0-7-0Xa-5-azaspiro[3 4]octan-2-
carboxylic (102mg), EDCI (138mg) va HOBt-H,0 (92,0mg) trong acetonitrile (3,0ml)
duoc b sung timg giot TEA (0,200ml) & nhiét dd trong phong, va hdn hop nay dugc
khudy trong 5 gio. Hon hgp phan tmg dugc pha loéng bang dung dich nudc natri
hydrocacbonat bdo hoa/nuéce (1:1), va duoc chiét bang etyl axetat. Chét chiét dugc rira
bing nudc va nude mubi bio hoa, 1am kho bang natri sulfat khan, va ¢d dudi ap suét giam.
Chét can dugc tinh ché bang silica gel sic ky cot (metanol/etyl axetat), va dugc két tinh tir
etyl axetat/IPE 8 thu dwoc hop chét néu & dé myc (173mg).
'H NMR (300 MHz, DMSO-dg) 62,17-2,43 (7H, m), 2,66-2,83 (1H, m), 3,70 (1H, dd, J =
10,5, 3,8 Hz), 3,94 (1H, dd, J = 9,0, 3,4 Hz), 4,00-4,12 (1H, m), 4,21-4,31 (1H, m), 4,34
(2H, ), 4,39-4,48 (1H, m), 4,53 (2H, s), 7.44-7,71 (3H, m), 8,10 (1H, s).

diém noéng chay 129°C
mAu nhiu xa tinh thé bot tia X (goc nhifu xa 20): 6,8, 13,7°, 15,9°, 19,9, 20,2°, 20,5°,
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21,7°,23,4°,25,1°

Céc hop chat clia cac vidu 2, 3, 5, 7 dén 48, 50, 52 dén 56, 59 dén 61, 63, 65 dén
92, 94, 96,98 dén 111 va 113 dén 130 trong c4c bang dudi ddy duoc didu ché theo céc
phuong phap duoc md ta trong cac vi du néu trén, hodc cac phuong phép twong tu véi cac
phuong phép nay. Céc hop chat ctia céc vi du dugc thé hién trong c4c bang 1-1 dén 1-13
dudi day. MS trong trong cac bang 12 tri s thuc té x4c dinh duoc (trang sau).

95
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du

Tén IUPAC

Cau trac

(2s,4r)-2-((4-((2-clo-4-flophenoxy)metyl)piperidin-
1-yl)cacbonyl)-5-azaspiro[3.4]octan-6-on

(2r,4s)-2-((4-((2-clo-4-ﬂophenoxy)mety1)piperidin-
1-yl)cacbonyl)-5-azaspiro[ 3.4]octan-6-on

13952

(2s,4s)-2-((4-((2-clo-4-
flophenoxy)metyl)piperidin- 1-yl)cacbonyl)-5-

azaspiro[3.4]octan-6-on

13971

(2s,4s)-2-((4-(5-ﬂo-2-metyl-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chit ddng phan quang)

3982

(2r,4s)-2-((4-(5-flo-2-metyl-2,3 -dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-5-
azaspiro[3.4]octan-6-on (chit ddng phén quang)

387.,4

(2s,49)-2-((3-((2-flo-4-
(triflometyl)benzyl)oxyazetidin- 1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on

403,3

(25,45)-2-((4-(1-(2-clo-4-
flophenoxy)etyl)piperidin- 1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

4113

(2s,4s)-2-((4-((2,4-
diclophenyl)(diflo)metyl)piperidin-1 -yl)cacbonyl)-

7-oxa-5-azaspiro[3.4]octan-6-on

433,1

(2s,4s)-2-((3-((2-flo-4-
(triflometyl)phenoxy)metyl)azetidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3 .4]octan-6-on

403,1

10

(2s,4s)-2-((3-(1-(2-flo-4-
(triflometyl)phenoxy)etyl)azetidin-1-yl)cacbonyl)-

7-oxa-5-azaspiro[3.4]octan-6-on

417,1
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Béang 1-2

11

(2s,4s)-2-((4-(1-(2-clo-4-flophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét
ddng phan quang)

411,2

12

(2s,4s)-2-((4-(1-(2-clo-4-flophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chit
ddng phan quang)

411,2

13

(2s,4s)-2-((3-(1-(2-flo-4-
triflometyl)phenoxy)etyl)azetidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on (chét ddng phan quang)

417,1

14

(2s,4s)-2-((3-(1-(2-flo-4-
triflometyl)phenoxy)etyl)azetidin-1-yl)cacbonyl)-7-
oxa-5-azaspiro[3.4]octan-6-on (chit ddng phan quang)

417,1

15

(2s,4s)-2-((4-(1-(2,4-diflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

395,2

16

(2s,4s)-2-((4-(5,7-diflo-2-metyl-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

407,2

17

(2s,4s)-2-((4-(1-(4-clo-2-flophenoxy)etyl)piperidin-1-

yl)cacbonyl-5-azaspiro[3.4]octan-6-on

409,2

18

(2s,45)-2-((4-(1-(4-clo-2-flophenoxy)etyl)piperidin-1-

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

411,1

19

(25,4s)-2-((4-((2-clo-4-
(triflometyl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-

7-oxa-5-azaspiro[3.4]octan-6-on

4471,1

20

(2s,45)-2-((4-(1-(4-flo-2-metylphenoxy)etyl)piperidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

391,2
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31115
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21

(25,45)-2-((4-(1-(2,4-diflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét
ddng phan quang)

395,2

22

(25,45)-2-((4-(1-(2,4-diflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chit
ddng phan quang)

395,2

23

(2s,45)-2-((4-((2-flo-4-metylphenoxy)metyl)piperidin-

1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

3772

24

(2s,45)-2-((4-((2,4-diclobenzyl)oxy)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4]octan-6-on

413,0

25

(2s,4s)-2-((4-((2-clo-4-flophenoxy)metyl)piperidin-1-

yl)cacbonyl)-8-oxa-5-azaspiro[3.4]nonan-6-on

411,2

26

(2s,4s5)-2-((4-((2-flo-4-
(triflometyl)phenoxy)metyl)piperidin- 1-yl)cacbonyl)-

7-o0xa-5-azaspiro[3.4]octan-6-on

27

(2s,4s)-2-((4-(7-clo-5-flo-2-metyl-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

28

(2s,45)-2-((4-(1-(2-flo-4-metylphenoxy)etyl)piperidin-

1-yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4 ]octan-6-on

29

(2s,4s)-2-((4-(1-2-clo-4-flophenoxy)propyl)piperidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

30

(2s,4s)-2-((4-(1-(2-clo-4-flophenoxy)-2,2,2-
trifloetyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

465,1
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Bang 1-4

(2s,4s)-2-((4-(1-(4-clo-2-flophenoxy)etyl)piperidin- 9 | 411,2

. ¥ NN
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @GTO QE'G)::D
¢

(chét ddng phan quang)

(2s,4s)-2-((4-(1-(4-clo-2-flophenoxy)etyl)piperidin- ¢ 411,2
P y)etyl)pip .

1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on /@ﬁfo k@‘\f:ﬁ@
¢

(chit ddng phan quang)

(25,48)-2-((4-(1-(4-flo-2- 0 391,2

metylphenoxy)etyl)piperidin-1-yl)cacbonyl)-7-oxa- i .D)/OJ »ﬂ(“:}_ﬁ

5-azaspiro[3.4]octan-6-on (chit ddng phan quang)

(2s,48)-2-((4-(1-(4-flo-2- N_°, ) 391,2
metylphenoxy)etyl)piperidin-1-yl)cacbonyl)-7-oxa- @ﬂ )f) j\a[i;:‘}
5-azaspiro[3.4]octan-6-on (chét ddng phan quang) F

(25,45)-2-((4-(1-(2-flo-4- X 4453

(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)- }K@rw‘(’:" k‘:)f.a”w

7-oxa-5-azaspiro[3.4]octan-6-on

(2s,4s)-2-((4-(1-(2,3,6-triflophenoxy )etyl)piperidin- i 413,2
F N
1-yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4]octan-6-on F\@GYO Qﬁi?a:O
F
(25,4s)-2-((4-((2-clo-4-flophenoxy)metyl)-4- 9 411,1

¢l N
metylpiperidin-1-yl)cacbonyl)-7-oxa-5- f}v@ kﬂ[z‘%;c
F

azaspiro[3.4]octan-6-on

(2s,4s8)-2-((4-(1-(2-clo-4- 2 4252

¢l N
flophenoxy)propyl)piperidin-1-yl)cacbonyl)-7-oxa- i 0 t@ »?}@
5-azaspiro[3.4]octan-6-on (chit ddng phan quang) F

(2s,4s)-2-((4-(1-(2-clo-4- 4252
flophenoxy)propyl)piperidin-1-yl)cacbonyl)-7-oxa- . o
r \ N
5-azaspiro[3.4]octan-6-on (chat dong phin quang) 5 ‘3‘(6 kQ[iiir«"“}
o
(2s,4s)-2-((4-(1-(2,4,5-triflophenoxy )etyl)piperidin- . . % 413,2
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @“’VO (e
¥
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41

(2s,4s)-2-((3-((5-brom-2-flo-
(triflometyl)phenoxy)metyl)azetidin-1-yl)cacbonyl)-

7-oxa-5-azaspiro[3.4]octan-6-on

481,0

42

(2s,4s)-2-((4-(1-(2-clo-4-flophenoxy)-2,2,2-
trifloetyl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

43

(2s,45)-2-((4-(1-(2-clo-4-flophenoxy)-2,2,2-
trifloetyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on (chét ddng phan quang)

465 1

44

(2s,4s)-2-((4-(1-(2-flo-4-metylphenoxy)etyl)piperidin-

1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

45

(2s,4s)-2-((4-(1-(2-flo-4-metylphenoxy)etyDpiperidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chit
ddng phan quang)

46

(2s,4s)-2-((4-(1-(2-flo-4-metylphenoxy )etyl)piperidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chat
ddng phan quang)

391,2

47

(2s,4s)-2-((4-(1-(4-xyclopropyl-2-
flophenoxy)etyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

417,2

48

(2s,4s)-2-((4-((2-clo-4-flophenoxy)metyl)-4-
(triflometyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on (

49

(2s,4s)-2-((4-((2-clo-4-(3-floazetidin-1-
yl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

50

(2s,4s)-2-((4-(diphenylmetyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

-101-
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51

(2s,4s)-2-((4-(1,1-diphenyletyl)piperidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on

52

(2s,4s)-2-((4-((2-clo-4-flophenyl)(diflo)metyl)-4-
metylpiperidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-

on

431,1

53

(2s,4s)-2-((4-(2-metyl-5-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-3-

azaspiro[3.4]octan-6-on

439,2

54

(2s,4s)-2-((4-(1-(2,4,5-triflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét dong
phén quang)

413,2

55

(2s,4s5)-2-((4-(1-(2,4,5-triflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét dong
phan quang)

413,2

56

(2s,4s)-2-((4-(1-(2,3,6-triflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét ddng
phan quang)

413,2

57

(2s,4s)-2-((4-(1-(2,3,6-triflophenoxy)etyl)piperidin-1-
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chit ddng
phén quang)

413,2

58

(2s,45)-2-((4-(5-flo-2-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

443,2

59

(2s,4s)-2-((4-(1-(4-flo-2-(triflometyl)phenoxy)etyl)piperidin-

1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

445,2

60

(2s,4s)-2-((4-(5-flo-2-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-35-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

443,2

-102-
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61

(2s,4s)-2-((4-(5-flo-2-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chit ddng phan quang)

443,2

62

(2s,4s)-2-((2-(2-clo-4-flophenoxy)-7-azaspiro[ 3,5 non-
7-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

F cl N7 e
oA
o o

423,1

63

(2s,4s)-2-((4-(2-metyl-6-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

439,2

64

(2s,4s5)-2-((4-((2-flo-4-(2-
floetyl)phenoxy)metyl)piperidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

409,1

65

(2s,4s)-2-((3-((5-xyclopropyl-2-flo-4-
(triflometyl)phenoxy)metyl)azetidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on

443,2

66

(2s,4s)-2-((4-(1-(4-flo-2-
(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on (chit ddng phan quang)

4452

67

(2s,45)-2-((4-(1-(4-flo-2-
(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on (chat ddng phan quang)

445,2

68

(2s,45)-2-((4-(2-metyl-5-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-3-
azaspiro[3.4]octan-6-on (chét ddng phéan quang)

439,2

69

(28,4s)-2-((4-(2-metyl-6-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl))piperidin-1-yl)cacbonyl)-7-oxa-5-
azaspiro[3.4]octan-6-on (chit ddng phan quang)

429,2

70

(2s,48)-2-((4-(5-flo-2-(triflometyl)-2,3-dihydro-1-
benzofuran-2-yl)piperidin-1-yl)cacbonyl)-7-oxa-3-
azaspiro[3.4]octan-6-on (chét ddng phan quang)

439,2
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71 | (2s,4s)-2-((4-(2-metyl-6-(triflometyl)-2,3-dihydro-1- &j& 439,2
N )
benzofuran-2-yl))piperidin-1-yl)cacbonyl)-7-oxa-5- e ° C}Lop
azaspiro[3.4]octan-6-on (chét ddng phan quang)

72 | (2s,4s)-2-((3-((2-flo-5-metyl-4- . ﬂj;k | 417,1
(triflometyl)phenoxy)metyl)azetidin-1-yl)cacbonyl)-7- fﬁ("}‘/& >
oxa-5-azaspiro[3.4]octan-6-on

73 | (2r,4s)-2-((4-(1-(4-flo-2- fFe 9 4432

£x ]
(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)-7- é’QYQ }WO
oxa-5-azaspiro[3.4]octan-6-on ’

74 | (2r,4s)-2-((4-(1-(2,3,4-triflophenoxy)etyl)piperidin-1- 0 411,2

F H »
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on ¥ @GYO wc’
F
75 | (2s,4s)-2-((3-((2,6-diclo-4-flophenoxy)metyl)azetidin- o i 403,0
‘ N
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @j\/t/ “:P
£ 1
76 | (2s,4s)-2-((3-((2-clo-4- o 0 419,1
AN g PET T
(triflometyl)phenoxy)metyl)azetidin-1-yl)cacbonyl)-7- . o A =
oxa-5-azaspiro[3.4]octan-6-on |

77 | (2s,4s)-2-((4-(1-(2-flo-4- \_ o 4452
(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)-7- . )\@»31):‘ o
oxa-5-azaspiro[3.4]octan-6-on (chét ddng phan quang) K

78 | (2s,4s)-2-((4-(1-(2-flo-4- . ﬁk 4452
(triflometyl)phenoxy)etyl)piperidin-1-yl)cacbonyl)-7- ) *@“\(C) gfﬁ‘,&“‘
oxa-5-azaspiro[3.4]octan-6-on (chit ddng phan quang) i

79 | (2s,4s)-2-((3-((2,4-diclophenoxy)metyl)azetidin-1- o 385.,0

g ks NH
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @*Z’VL =0
i
80 | (2s,48)-2-((4-(1-(2,3,4-triflophenoxy)etyl)piperidin-1- 413,2

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét
ddng phan quang)
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Béang 1-9

81 | (2s,4s)-2-((4-(1-(2,3,4-triflophenoxy)etyl)piperidin-1- . q;’{% 413,2
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét F ﬁzﬂwb @(';‘;;m
ddng phan quang) F

82 | (2s,4s)-2-((4-(1-(2,3,4-triflophenoxy)etyl)piperidin-1- EL 413,2

. F N

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chét # OYO Q’ﬁ;ﬁﬁ
ddng phan quang) F

83 | (2s,4s)-2-((3-((3,5- o ﬁf\j’[’} 4532
bis(triflometyl)phenoxy)metyl)azetidin -1- ' *? ’
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on e

84 | (2s,4s)-2-((3-((2-clo-4- . e 419,1

0 N e

(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7- . 7,@‘“&' L0
oxa-5-azaspiro[3.4]octan-6-on o

85 | (2s,4s)-2-((4-1-(2,4,6-triflophenoxy)etyl)piperidin-1- ] . )‘i‘ 413,2
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @ﬁ\p "':A

‘ F F

86 | (2s,4s)-2-((3-((5-etyl-2-flo-4- oL i 431,1
(triflometyl)phenoxy)metyl)azetidin-1-yl)cacbonyl)-7- ; )r@" i’{ F°
oxa-5-azaspiro[3.4]octan-6-on '

87 | (2s,4s)-2-((4-(1-(2,4,6-triflophenoxy)etyl)piperidin-1- 9 413,2
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chat &Ojﬁ kﬂ(j: Q
ddng phan quang) FonTE

88 | (2s,4s)-2-((4-(1-(2,4,6-triflophenoxy)etyl)piperidin-1- by 413,2

, F N7

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on (chat /@(07):‘) Jk@{igﬂc‘
ddng phan quang) F f

89 | (2s,4s)-2-((3-((2,4-diclobenzyl)oxy)azetidin-1- o i 3829
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on ,@\Gm Qf_:;;o

o)

90 | (2s,4s)-2-((3-((3,4-diclobenzyl)oxy)azetidin-1- i 385,1

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on a L -
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Bang 1-10
91 | (2s,4s)-2-((3-((2,2-diflo-2-(2-flo-4- - Nji 437,1
L
(triflometyl)phenyl)etyl)azetidin-1-yl)cacbonyl)-7- . ' q’;:if-*’
oxa-5-azaspiro[3.4]octan-6-on ’
92 | (2s,4s)-2-((3-((4-clo-2-metylbenzyl)oxy)azetidin-1- EL 365,1
N
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @r\oL ’jzwo
Ci
93 | (2s,45)-2-((3-((2-metyl-4- “‘* ) 399,2
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7- . o Mj}'o
oxa-5-azaspiro[3.4]octan-6-on T
94 | (2s,45)-2-((3-((3-clo-4- . o 367,1
N
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7- F cL ll\ﬂ[l?:;o
oxa-5-azaspiro[3.4]octan-6-on
95 | (2s,4s)-2-((3-((3-clo-4- &j’i& 419,1
o ' A0
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7- ;L q.g},?"”ﬁ
oxa-5-azaspiro[3.4]octan-6-on "
96 | (2s,4s)-2-((3-((2,3-diflo-4- . j 421,1
3 H
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7- ] ;ﬁ/‘w‘:’ o
oxa-5-azaspiro[3.4]octan-6-on i
97 | (2s,4s)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1- i 365,1
NS
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on C‘Ij\y& @[Dﬁo
98 | (2s,4s)-2-((3-((4-clo-3-metylbenzyl)oxy)azetidin-1- o 365,1
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on aﬁq kﬁfwg;g
99 | (2s,4s)-2-((3-(2,2-diflo-2-(3-flo-4- . &j& 437,2
(triflometyl)phenyl)etyl)azetidin-1-yl)cacbonyl)-7- . W C{Ex‘f’
oxa-5-azaspiro[3.4]octan-6-on s
. O
100 | (2s,4s)-2-((3-(2,2-diflo-2-(4-flo-3- FEo ”kﬁx “ . 4349

(triflometyl)phenyl)etyl)azetidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on
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Béang 1-11

101

(2s,45)-2-((3-((2,5-diflo-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

102

(2s,4s)-2-((3-((3-clo-2-flo-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

103

(2s,4s)-2-((3-(2-(2,3-diflo-4-(triflometyl)phenyl)-2,2-
difloetyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

104

(2s,45)-2-((3-((Z)-2-(2,3-diflo-4-(triflometyl)phenyl)-2-

flovinyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

435,1

105

(2s,4s)-2-((3-((4-metyl-3-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

399,2

106

(2s,4s)-2-((3-((3,5-diclo-4-flobenzyl)oxy)azetidin-1-

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

403,1

107

(2s,4s)-2-((3-((2-clo-4-metylbenzyl)oxy)azetidin-1-

yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

365,1

108

(2s,45)-2-((3-((3-metyl-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

399,2

109

(2s,4s)-2-((3-(2-(3-clo-4-metylphenyl)-2,2-
difloetyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

399,1

110

(2s,4s)-2-((3-(2-(3-clo-4-(triflometyl)phenyl)-2,2-
difloetyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

453,1
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Béang 1-12

111

(2s,4s)-2-((3-((Z)-2-(3-clo-4-(triflometyl)phenyl)-2-
flovinyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

433,0

112

(2s,45)-2-((4-((2-clo-4-flophenyl)-
(diflo)metyl)piperidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

417,1

113

(2s,4s)-2-((3-((3,5-bis(triflometyl)benzyl)oxy)azetidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

v 5 H HiH
AW T
¥ : ¥

453,2

114

(2s,4s)-2-((3-((3,4-bis(triflometyl)benzyl)oxy)azetidin-
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on

4532

115

(2s,45)-2-((3-((2-flo-5-metyl-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

417,1

116

(25,45)-2-((3~((3-c10-4-
(triflometoxy)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-

oxa-5-azaspiro[3.4]octan-6-on

435,1

117

(2s,45)-2-((3-(2-((2-clo-4-(triflometyl)phenyl)-2,2-
difloetyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

453,1

118

(2s,45)-2-((3-(2-(4-clo-3-(triflometyl)phenyl)-2,2-
difloetyl)azetidin-1-yl)cacbonyl)-7-oxa-5-

azaspiro[3.4]octan-6-on

453,1

119

(2s,4s)-2-((3-((4-clo-3-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

419,1

120

(2s,4s)-2-((3-(((3-clo-4-
metylbenzyl)oxy)metyl)azetidin-1-yl)cacbonyl)-7-oxa-

5-azaspiro[3.4]octan-6-on

379,2
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Bang 1-13
121 | (2s,4s)-2-((3-(((4-clo-3- o 379,2
o a A
metylbenzyl)oxy)metyl)azetidin-1-yl)cacbonyl)-7- ;@\/O \/[:, qz;’zo
oxa-5-azaspiro[3.4]octan-6-on
O
122 | (2s,4s)-2-((3-((2-clo-4-flophenoxy)metyl))azetidin- cl O\/C!N’U'NQNH . 369,1
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on F@ 4
123 | (2r,4r)-2-((3-((3-clo-4-metylbenzyl)oxy)azetidin-1- 9 365,1
. N7 NMH
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on C:©/\OL Of\ =0
. qe O
124 | (2s,4s)-2-((3-((2-clo-4-flobenzyl)oxy)pyrolidin -1- F o e U o 383,1
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on ‘@“ o
125 | (2s,4s)-2-((4-((2-clo-4-flobenzyl)oxy)piperidin-1- 9 379,2
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on E\j»o@ qz?“"
126 | (2s,4s)-2-((3-((2-clo-4-flobenzyl)oxy)azetidin-1- ) 360.,1
o N
yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on @OL ““:}C:O
F
127 | (2s,4s)-2-((3-((2-clo-4-flophenoxy)metyl)pyrolidin- ol /‘@B “ 383,1
1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]octan-6-on F“@“’ L =°
128 | 2-((1-((2s.4s)-6-0x0-7-0xa-5-azaspiro[ 3.4 Joctan-2- " I 438,2
yl)cacbonyl)piperidin-4-yl)metoxy)-5- ] )ﬁod@ o=
(triflometyl)benzonitril ’
129 | 5-clo-2-((1-((2s,4s)-6-0x0-7-0xa-5-azaspiro[3.4]oct- . 5 404,1
2-yl)cacbonyl)piperidin-4-yl)metoxy)benzonitril ém)\j "“2};'-“0
130 | 3-clo-4-((1-(((2s,4s)-6-0x0-70xa-5-azaspiro[3.4]oct- % 404,1
cl e g WY
2-yl)cacbonyl)piperidin-4-yl)metoxy)benzonitril /@OVQ q«cf’g
N
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Vi du thir nghiém 1: Nhan dong vo tinh MAGL protein ma héa MGLL nguoi va chu triic
cta biéu hién plasmit

¢DNA MGLL ngudi thu duge bang phan @ng tring hop chudi (PCR) bang cach
str dung ORF Clone nguoi (DNAForm; ID dong: 100004585) 1am mau. Déi véi PCR, hai
loai doan moi:
5’-CCACCATCATCACGGATCCATGCCAGAGGAAAGTTCCCCCA-3’
[SEQID NO: 1]
va
5’-TGGTGCTCGAGTGCGGCCGCTCAGGGTGGGGACGCAGTTC-3’
[SEQ ID NO: 2]
va PrimeSTAR MAX DNA Polymerase (Takara Bio Inc.) dugc st dung, va (1) phan ing
& 98°C trong 1 phit, (2) 25 chu ky phan irng & 98°C trong 10 gidy va 68°C trong 10 gidy
la mot chu ky, va (3) phan ung & 72°C trong 1 phut duoc tién hanh. San phim PCR thu
duoc duoc cit bing Bam HI va Not I (Takara Bio Inc.), duge chén vao diém Bam HI/Not
I cua pET21HH(V) (pET21a (Novagen) dugc chén His x6 va trinh ty nhin biét TEV
Protease) bang cach st dung Ligation High (Toyobo Co., Ltd.), va dugc dua vao
ECOS™ IM109 (Nippon Gene Co., Ltd.), nh¢ d6 plasmit biéu hién pET2 1HH(V)/His-
hMGLLV2 cho Escherichia coli duge ciu truc.
Vi du thir nghiém 2: Didu ché protein MAGL ngudi gan polyhistidin tai t6 hop

Protein His-hMAGL téi td hop duge diéu ché bang cach chuyén nap ECO s™
Competent E. coli BL21(DE3) (Nippon Gene Co., Ltd.) véi plasmit pET21HH(V)/His-
hMGLLv2 d4 duge didu ché & trén. Escherichia coli thu dugc bang cach chuyén nap dugc
céy vao 10ml mdi treong LB (1% pepton, 0,5% dich chiét nAm men, 0,5% natri clorua,
0,01% ampicillin), va duoc nudi cdy & 30°C trong 16 gid. Mdi truong nudi cy thu dugc
(5ml) duge cy chuyén vao binh thét ¢ Sakaguchi 21 chira 11 moi truong 1én men (1,05%
moéi trudng canh thang M9 (AMRESCO LLC), 0,5% dich chiét nAm men, 1,5% sorbitol,
1,5% axit casamino, 0,024% magi€ sulfat, 0,01% chét chéng tao bot PE-L (Wako Pure
Chemical Industries, Ltd.), 0,01% ampicillin), va bit dau lic mdi trudng & 37°C va 150
vong/phut. Néu do duc ctia mdi truong dat khoang 500 don vi Klett, nhiét d§ cia moi
treong duge ha xudng 16°C, isopropyl-B-D-thiogalactopyranoside (IPTG) dugc b sung
vao ndng d6 cudi 1a ImM, va hdn hop niy duge nudi céy tiép trong 19 gid. Sau khi hoan
tt viée nudi cdy, moi truong nudi cdy dugc li tam (4°C, 6,000 vong/phut, 10 phit) dé thu
duoc Escherichia coli biéu hién His-hMAGL. Tiép theo, Escherichia coli biéu hién His-
hMAGL duoc tao huyén phi trong 50mM Tris-HCl (46 pH 8,0, 100ml) chira 1% Triton
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X-100, 20mM imidazole, 3mM DTT, 5U/mL Benzonase (Merck) va 150mM NaCl, va
huyén phu nay dc lam da lanh, va dugc siéu am véi AMPLITUDE=60%, 15 gidy/bat, 30
gifiy/tit trong 3 phut bang cach sir dung chét simg dugc nghién vun loai rn 3/4” cta
BRANSON Digital Sonifier 450 (Central Scientific Commerce, Inc.). Ngoai ra, chit dong
nhét dugc 1i tam (4°C, 6.000 vong/phut, 20 phut) va thu dugc dich ndi. V& thiét bi tinh
ché, AKTA explorer 10s (GE Healthcare Japan Corporation) dugc sit dung & 4°C. Dich
ndi thu duoc duge bd sung thém NaCl SM dén néng d6 cudi ctia mubi 14 0,3M, va hon
hop nay duoc chay qua va hip phu vao Sml Ni-NTA Superflow Cartridges (QITAGEN)
duoc 1am can bang trude bang dém A (S0mM Tris-HCI (d0 pH 8,0) chira 0,05% TritonX-
100, ITmM DTT, 300mM NaCl). Cot dugc rira du k§ bang chit dém A chira 20mM
imidazole va HisshMAGL duoc rira giai bang dém A chira imidazole & ndng do cubi 1a
250mM. Chét rira gia tiép tuc dugc loc gel bang cach sir dung Hiload 16/600 Superdex
200 pg (GE Healthcare Japan Corporation) dugc lam cén bing bing 50mM Tris-HCl do
pH 8,0 chira 10% glyxerol, 0,05% TritonX-100, ImM DTT va 150mM NaCl. Phan doan
d3 duoc rira giai duoc c6 bang Amicon Ultra-15 10K (Merck Millipore) dé thu dugc
protein His-hMAGL da dugc tinh ché. Nong do protein dugc xac dinh bang kit thir
nghiém protein BCA (BCA Protein Assay Kit, Thermo Fisher Scientific) bang cach str
dung BSA 1am chuén.
Vi du thir nghiém 3: Xéc dinh hoat tinh @rc ché MAGL

His-hMAGL thu dwoc 6 trén dugc pha loding bing dém phéan tng enzym (10mM
Tris-HCI, pH 7,5, ImM EDTA, 0,025% (trong luqng/thé tich) Triton X-100, 0,01%
albumin huyét thanh bd) dén ndng d6 1a 7,5ng/ml. M&i 16 ctia dia thir nghiém loai 384 16
(Cﬁehwr781280)duqcbésungdungdkm(SuDch&ahqpch&ih&ngh@nlduocduqchba
tan trong dimetyl sulfoxit (DMSO), ma dugc pha lodng bing dém phan tmg enzyme néu
trén, sau do dung dich His-shMAGL (5pul) duoc pha loang dén ndng o 1a 7,5ng/ml duoc
bd sung vao va hdn hop ndy dugc 0 & nhiét do trong phong trong 60phit. Sau do, mdi 16
duge bd sung 5pL 2-arachidonylglyxerol 150 pM (Tocris Bioscience), va hdn hgp nay
duogc u 6 nhiét do trong phong trong 10phut. Tiép theo, 101 axit formic 2% (Wako Pure
Chemical Industries, Ltd.) dugc bd sung vao dé dimg phan tmg. Ngoai ra, acetonitrile
(50ul) chira axit arachidonic-d8 3uM (Cayman Chemical Company) dugc b sung va hdn
hop nay dugc khudy

Lugng axit arachidonic trong hdn hgp phan tng enzyme thu dugc dugc tinh bing
cach x4c dinh bing khéi phd ké RapidFire va higu chinh bang lwong axit arachidonic-d8.
Qué trinh chiét pha rin truc tiép cong suét cao duoc thuc hién bang cich st dung hé
thdng RapidFire 300™ (Agilent Technologies, Inc.). Cac mau duoc tai 1én cot SPE C4
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(Agilent Technologies, Inc.) va dugc khu mubi bang 0,2% (thé tich/thé tich) axit axetic
(Wako Pure Chemical Industries, Ltd.) trong nudc siéu tinh khiét/acetonitrile (70/30, thé
tich/thé tich) véi tbe dd dong 1a 1,5ml/phut, duoc rira gidi véi tde do dong 1a 0,5ml/phut
bing axit axetic 0,2% (thé tich/thé tich) dwoc hoa tan trong acetonitrile/ nude siéu tinh
khiét (90/10, thé tich/thé tich), va dugc tiém vao phan khéi phd. Kim tiém dugc rira bing
nude sidu tinh khiét (500 mili gidy) va acetonitrile (500 mili gidy) d t6i thiéu hoa lugng
nap. Thoi gian nap (vong tiém Sul), thoi gian tai/lam sach, thoi gian rira giai va thoi gian
cén bang lai dugce diéu chinh 1an lugt 14 300, 3000, 4250 va 1000 mili gidy, va tong thoi
gian chu trinh dugc diéu chinh dén khoang 10,0 gidy. Hé thdng RapidFire300 dugc kiém
so4t bang phan mém RapidFire UI phién ban 3.6 (Agilent Technologies, Inc.).

Phép ghi khéi phd ctia san pham tao thanh dwoc thuc hién bang cach sir dung
khdi phd ké ba mach bbn cire API4000™ (AB SCIEX) dugc trang bi ngudn ion dién tir
phun (Turbolon Spray™) & ché d6 kiém soat phan tmg chon loc 4m (SRM). Cac didu
kién ctia SRM duoc thé hién dudi day. Céac thong s6 cua thiét bi duge tdi vu hoa nhu sau:
nhié¢t d) mao quan 600°C, dién thé phun ion -4,5 kV, khi xung 8, khi chén 15 psi, khi
ngudn ion 1: 60 psi, khi ngudn ion 2: 60 psi. Khdi phd ké duge diéu khién bang phan
mém Analyst™ phién ban 1.5.1 (AB SCIEX). Viéc tich hop viing cuc dai dwoc phan tich
bang cach sir dung phan mém tich hop RapidFire phién ban 3.6 (Agilent Technologies,
Inc.).

Ty 18 vic ché MAGL (%) dugc tinh théo cong thire tinh sau day.

(1-(lvong san sinh axit arachidonic ctia nhém ¢6 bd sung hop chat thir nghiém — lwong
san sinh axit arachidonic ciia nhém khong cé enzym)-+(lugng san sinh axit arachidonic
ctia nhom khong ¢6 hop cht thir nghiém — lwong san sinh axit arachidonic ctia nhém
khong c6 enzyme))x100

Céc két qua dugce thé hién trong cac bang 2-1 va 2-2 duéi dy.
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Bang 2-1
Vidu [%teche (10uM) | Vidu % vcché (10uM) Vidu |%ucche (10pd)
1 §0 &% 101 81 100
9 100 47 101 82 10
3 101 &3 100 83 100
4 100 44 101 24 1o
8 100 45 100 1% 100
5 100 46 100 86 100
7 100 41 100 87 10
8 100 48 100 88 100
g 100 49 101 88 100
19 100 ) 101 40 100
iy 100 51 101 41 100
19 100 59 100 43 100
13 100 53 101 93 100
14 100 54 101 94 100
15 100 55 100 g% 10
18 100 56 100 4§ 100
17 100 57 100 497 100
18 101 58 100 58 00
15 101 54 100 44 100
20 100 &0 100 100 100
21 100 61 100 104 100
99 101 82 100 102 100
94 100 83 100 103 10
24 100 84 101 104 100
L 100 65 101 105 160
28 101 &6 100 108 100
27 101 87 100 07 100
24 100 88 100 108 10
28 101 59 101 108 99
40 101 1 101 110 100
41 101 11 101 149 100
12 100 49 101 142 100
34 101 3 100 $44 100
34 101 74 101 {14 fEed]
35 101 15 100 115 10
48 101 i 100 118 100
1% 100 11 101 147 100
38 100 78 101 $18 100
39 100 14 100 114 100
40 101 80 101 =
Bang 2-2
Vidu |% wc ché (10uM) Vidu |% e ché (10uM) Vidu - [% tc ché (10uM)
120 100 124 99 128 100
121 101 125 100 129 100
122 a5 126 100 130 100
123 99 127 98

Nhu duge thé hién rd tir bang 2-1 va bang 2-2, hop chét theo sang ché c6 hoat
tinh trc ché MAGL.
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Vi du thtr nghiém 4: X4c dinh ham lugng 2-AG va axit arachidonic trong nao

D6i véi chudt nhét, chudt duc 8 tudn tudi C57BL/6J (CLEA Japan, Inc.) duoc s
dung (6 con/nhom). Céc dung dich sir dung duoc diéu ché bang cach tao huyén phu cac
hop chét thir nghiém (hop chit 1 (hop chét ctia vi du 6), hop chit 2 (hop chat ctia vi du
93) va hop chét 3 (hop chét cua vi du 97)) trong dung dich metylxenluloza 0,5% (Wako
Pure Chemical Industries, Ltd.). Liéu luong cua hop chét thir nghiém duoc diéu ché 1a
3mg/kg thé trong/10ml. Céc hop chét thtr nghiém dugc st dung bing dng thong véi
luong 3mg/kg thé trong. No dugc tach sau khi sit dung hop chét thir nghiém (thoi gian
tach sau khi str dung hop chét thir nghiém duge thé hién & bang 3), va ban cau nio dugc
chiét ra. Ban ciu ndo thu dugc duoc lam dong trén da kho, va trong lrgng md dong lanh
dugc x4c dinh.

Trong lugng md ndo duge xac dinh, va md néo duge ddng nhét bang bbn 1an (thé
tich/trong lwgng) isopropanol (IPA), va dugc pha loang hai 14n bing IPA. Mau da pha
loang (200pl) dugce bd sung thém dung dich chuén ndi (Spl) (axit [5,6,8,9,11,12,14,15-
D8]-(52,82,11Z,147)5,8,11,14-eicosatetraenoic (AA-ds, 0,5 nmol/ml IPA) va
[5,6,8,9,11,12,14,15-D8]-(52,82,112,147)-5,8,11, 14-eicosatetraenoyl-2-glyxerol este (2-
AG-dg, 0,5nmol/ml IPA)), va hdn hop nay duoc li tim véi tdc dd 15000 vong/phut trong
5 phut. Dich ndi duge tiém vao khéi phd ké sdc ky 16ng dé tién hanh phan tich dinh luong.

Déi v6i phép sac ky 16ng, hé théng Shimadzu LC20A (Shimadzu Corporation)
duge st dung. Qua trinh tach duoc thuc hién bang phuong phap rira giai gradient véi pha
dong A (10mmol/l HCOONH,/HCOOH (100:0,2, thé tich/thé tich)) va pha dong B
(etanol/IPA (3:2, thé tich/thé tich)) bang cach st dung Shim-pack XR-ODS (2,2pm,
2,0x30mm, Shimadzu Corporation) & nhiét do cot 1a 50°C, véi tdc do dong 13 0,5ml/phut.
Céac diéu kién gradient la nhu sau: 0-1 phut, 1% B; 1-1,2 phut, 1-55% B; 1,2-2,7 phut, 55-
75% B; 2,7-3,5 phtit, 75-99% B; 3,5-6 phut, 99% B; 6-8 phut, 1% B.

Déi voi khdi phéd ké, API5000 (AB SCIEX) duge st dung. Chét rira giai tir phép
sic ky 16ng dugc ion hoa mot cach truc tiép bang phuong phap ion hoa xit tuabin, trong
d6 axit (5Z,87,117,147)5,8,11,14-eicosatetraenoic (AA) va AA-dg dugc xac dinh béng
ché dd ion hoa 4m, va (5Z,87,117,147))5,8,1 1,14-eicosatetraenoyl-2-glyxerol este (2-AG)
va 2-AG-dg dugc xac dinh béng ché do ion héa duong. Céc diéu kién do cta khéi phé ké
duogc thé hién & bang 4.

Dung dich dung cho dudng cong hiéu chuén duge didu ché dén ndng 6142, 5,
10, 20, 50, 100, 200, 500, 1000 nmol/ml acetonitrile. Cac dung dich nay (10ul) dugc trdn
v6i 200ul TPA va Spl chét chudn ni, va hdn hop nay duge li tim & te do 1 15000
vong/phut trong 5 phut, va dich ndi duoc tiém vao khdi phd ké sic ky long & tién hanh
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phén tich. Duong cong hi¢u chudn duoc v bing dudng hdi quy véi viée gan trong sé 1a
1/x%, vi viée dinh luong duge khing dinh bing do chinh xac 12 100+20% va R*>0,99.

Céc két qua duoc thé hién & bang 5.

Nhu thiy 16 tir bang 5, cac hop chit 1, 2 va 3 dugc di trid vio ndo bang cach st

dung duong miéng cho chudt nhit C57BL/6J, va cac hop chét nay 1am gia ting déng ké

ndng d6 2-AG trong nfo, va ddng thoi 1am gidm déng ké ndng do axit arachidonic trong

nfo, so voi mau doi chimg.

Béang 3
Hop chét thir Thoi gian tach sau khi sir dung hop chét thi nghiém
nghiém (gi0)
hop chit 1 1
hop chét 2 1
hop chét 3 1
Béang 4
Thong s khdi phd ké
bo Thoi gian
Phan tr dich phan |Ql |Q3 |hu(mili |DP(V)|EP(V)|CE(V)|CXP(V)
cuc gidy)
axit arachidonic | - 303,2 |205,2 |25 -90 -11 -17 -15
axit arachidonic- | _ 3114 | 2674 |25 475 |-10 |22 |-17
2-arachidonyl
alyxerol + 379,3 |95 25 181 10 91 14
2-arachidonyl
alyxerol-d8 + 3874 12942 |25 161 10 23 18

DP : dién thé tach cum
EP : dién thé vao

CE: nang luong cét

CXP: dién thé ra té bao xung

Bang 5
Nong d6 2-AG (nmol/g) Nong d6 axit arachidonic
(nmol/g)
Déi ching 9,9 163,5
hop chét 1 124,5 31,7
hop chét 2 125,2 42,6
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hop chét 3 131,9 60,9

Céc vi du bao ché
Céac thudc chtra hop chét theo sang ché lam hoat chét c6 thé duoc didu ché, vi du,
bang cong thirc sau day.

1. Vién nang

(1) hop chét thu dugc trong vi du 1 10mg
(2) lactoza 90mg
(3) xenluloza vi tinh thé 70mg
(4) magié stearat 10mg
1 vién nang 180mg

Téng luong clia cac thanh phan (1), (2) va (3) néu trén va Smg thanh phén (4)
duoc ngao tron va tao hat, va Smg thanh phén (4) con lai dugce bd sung vao. Toan bd hdn

hop duge dong kin trong vién nang gelatin.

2. Vién nén

(1) hop chat thu dugc trong vi dy 1 10mg
(2) lactoza 35mg
(3) tinh bot ngod 150mg
(4) xenluloza vi tinh thé 30mg
(5) magié stearat Smg

1 vién nén 230mg

Téng lugng clia cac thanh phan (1), (2) va (3), 20mg thanh phén (4) va 2,5mg
thanh phan (5) duoc ngao tron va tao hat, va 10mg thanh phan (4) con lai va 2,5mg thanh
phan (5) con lai dugce bd sung vao va hdn hop nay dugc nén dé tao hinh dé thu duoc vién
nén.
Khé nang Gng dung trong cdng nghiép

Theo séng ché, c6 thé tao ra hop chét c6 hoat tinh trc ché MAGL, ma dugc cho la
hitu ich 1am tac nhin phong ngira hodc diéu tri cac bénh thoai hoa thén kinh (vi dy, bénh
Alzheimer, bénh Parkinson, bénh Huntington, bénh xo cting cdt bén teo co, chén thuong
so nfio, bénh ting nhan ap, bénh da xo cling, v.v.), rdi loan lo 4u, cac ching dau (vi du,
chimg dau do viém, chirng dau do ung thu, chimg dau than kinh, v.v.), chitng dong kinh,
bénh trAm cam va tuong ty.

Don nay 1a trén co s don sang ché s6 2016-071181 ndp ngay 31 thang 3 nam

2016 tai Nhat Ban, toan b ndi dung ctia né dugc bao ham day du trong ban mo ta nay.
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YEU CAUBAO HQ

1. Hop chét c6 cong thie (1):

trong do:
vong A 1a vong tiy y dugc thé tiép,
vong D 1a vong tuy y dugc thé tiép,
nla 1 hoac 2,
X 1a -O-, -CR'R%, -CR'R*O-, -O-CR'R’- hozic -NR’-,
mdi nhém R, R? va R® doc 1ap 1a nguyén ti hydro hodc phén tir thé, va
mdi nhém R? va R® doc 14p 14 nguyén tir hydro hodc nhom Cy alkyl tiy y duge thé bang
(cac) nguyén tir halogen,
hogic mudi ctia né.
2. Hop chét hodic mudi theo diém 1, trong do:
vong D 1a vong xyclobutan;
nlal;
X1a-0O-;va
R® va R® déu 12 nguyén tt hydro.
3. Hop chét hoic mudi theo diém 1, trong d6 vong A 1a di vong khong thom ¢6 3 dén 14
canh thy ¥ dugc thé tiép.
4. Hop chét hoic mudbi theo diém 1, trong do:
vong A la di vong khong thom c6 3 dén 14 canh tlly y duge thé tiép bang 1 dén 3 phan tir
thé dugc chon tir
(2) nhém Cy4 alkyl tity ¥ dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(i) nhom Cg_saryloxy tuy y dugc thé bing 1 dén 3 phén tir thé dugc chon tir
(I) nguyén tir halogen,
(I) nhém C alkyl tiy y duogc halogen hoa,
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(IT1) nhom Cj_4¢ xycloalkyl,
(IV) nhém dj vong khong thom ¢6 tir 3 dén 14 canh tiy ¥ dugc thé bang 1
dén 3 nguyén ttt halogen, va
(V) nhom xyano,
(ii) nhom Cgsaryl tly y duge thé bang 1 dén 3 phén tir thé dwoc chon tur
(I) nguyén tr halogen, va
(II) nhém Cy alkyl tuy y duoc halogen hoa,
(iii) nguyén tr halogen, va
(iv) nhém Cr.14 aralkyloxy tuy y dugc thé bang 1 dén 3 phén tir thé duoc chon tur
(I) nguyén tir halogen, va
(IT) nhom C,.¢ alkyl,
(b) nhém C_y6 aralkyloxy tury y dugc thé bang 1 dén 3 phéan tr thé dugc chon tur
(i) nguyén tr halogen,
(ii) nhom C . alkyl ty ¥ dugc halogen hoa, va
(iii) nhém Cy6 alkoxy tiy ¥ dugc halogen hoa,
(c) nhom C, ¢ alkenyl tiry y duge thé bing 1 dén 3 phén tir thé dugc chon tur
(i) nhém Ce.14 aryl tity ¥ duoc thé bing 1 dén 3 phén tir thé duoc chon tir
(I) nguyén tir halogen, va
(I) nhém C,6 alkyl ty ¥ duge halogen hoa, va
(ii) nguyén tir halogen,
(d) nhém Cg 4 aryloxy tuy y dugc thé bang 1 dén 3 nguyén tir halogen, va
(¢) nhém di vong khong thom ¢6 tir 3 dén 14 canh tuy y dugc thé bang 1 dén 3 phan
tir thé duge chon tir
(i) nguyén tr halogen, va
(ii) nhom C ¢ alkyl tity y dugc halogen hoa;
vong D 1a Cy_5 xycloalkan,
nla 1 hoac 2,
X 1a -O-, -CH,- hodc -O-CH,-, va
R® va R® déu 12 nguyén t& hydro.
5. Hop chét hogc muébi theo diém 1, trong do:

vong A la
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(1) vong azetidin tuy y dugc thé tiép bing 1 dén 3 phén tir thé duoc chon tir
(a) nhom benzyloxy tuy y dugc thé bing 1 dén 3 phan tir thé dugc chon tir
(i) nguyén tr halogen, va
(ii) nhom C, alkyl tiy y duge halogen hoa,
(2) vong piperidin tuy y dugc thé tiép bang 1 dén 3 phan tir thé duoc chon tir
(a) nhom C,4 alkyl ty y dugc thé bang 1 dén 3 phan tir thé dugc chon tir
(1) nhém phenoxy tuy y dugc thé bang 1 dén 3 phdn tir thé dugc chon tir
(I) nguyén tir halogen,
(IT) nhom C ¢ alkyl tiy y dugc halogen hoa, va
(IIT) nhém azetidinyl tuy y dugc thé bing 1 dén 3 nguyén tr halogen,
(ii) nhoém phenyl tuy y dugc thé bang 1 dén 3 nguyén tir halogen, va
(iii) nguyén tr halogen, va
(b) nhém dihydrobenzofuryl tily ¥ dugc thé bing 1 dén 3 phén tir thé duoc chon tir
(i) nguyén tr halogen, va
(i) nhém Cy.4 alkyl tiry ¥ dugc halogen hda, hodc
(3) vong 7-azaspiro[3,5]nonan tuy y duoc thé tiép bang 1 dén 3 phén tir thé dugc chon tir
(a) nhém phenoxy tuy y dugc thé bang 1 dén 3 nguyén t& halogen;
vong D la vong xyclobutan;
nlal;
X1a-0O-;va
R? va R® déu 14 nguyén ti hydro.
6. Hop chét hoic mudi theo diém 1, trong do:
vong A la
(1) vong azetidin dugc thé tiép bang 1 d¢én 3 phén tir thé dugc chon tir
(a) nhom benzyloxy dugc thé bing 1 dén 3 phan tir thé duogc chon tir
(i) nguyén tir halogen, va
(ii) nhom C 6 alkyl tiry y duoc halogen hoa;
vong D 1a vong xyclobutan;
nlal;
X1a-0-;va
R?® va R® déu 14 nguyén tit hydro.
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7. Hop chit hodc mubi theo diém 1, ma 14 (2s,4s)-2-((3-((2-flo-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4]octan-6-on, hodc
mudi cta no.

8. Hop chét hodic mudi theo diém 1, ma 1a (2s,4s)-2-((3-((2-metyl-4-
(triflometyl)benzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[ 3.4]octan-6-on, hodc
mudi ctia no.

9. Hop chit hodc mubi theo diém 1, ma 1a (2s,4s)-2-((3-((3-clo-4-
metylbenzyl)oxy)azetidin-1-yl)cacbonyl)-7-oxa-5-azaspiro[3.4]Joctan-6-on, hodc mudi
cta no.

10. Thuc chtra hop chét hodc mudi theo diém 1.
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