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Linh vwe ky thuit dwgc dé cap

Sang ché d& cap dén hop chét hitu ich lam chat diéu bién ctia a7 nAChR, ché
phim chtta hop chat ndy, va viéc st dung hop chét nay dé ngin ngira, diéu tri, hoc
cai thién bénh, cu thé 1a cac rdi loan cta hé than kinh trung wong nhu chung suy

gidm nhén thiic & bénh Alzheimer, bénh Parkinson, va bénh tdm than phan liét.
Tinh trang k§ thuit ciia sang ché

a7 nAChR 14 kénh ion ctra phdi tir khir nhay nhanh cé kha ning thdm Ca?*
cao. O ndo nguoi, o7 nAChR duogc biéu hién & mitc cao trong vé ndo va hdi hai m3,
céc vung lién quan dén nhén thirc, xem vi du, Breese et al. J. Comp. Neurol. (1997)
387:385-398. Trong c4c t& bao than kinh, a7 nAChR dugc dinh vi & ca cdu tric tién
xindp va hau xindp, trong d6 sy hoat hoéa cua thu thé co thé diéu bién sy giai phong
chat truyén thin kinh, kha nang kich thich té bao thin kinh, va su truyén tin higu
noi bao, xem vi du, Frazier et al. J. Neurosci. (1998) 18:1187-1195.

Chimg suy giam nhan thirc phd bién trong nhiéu bénh than kinh va tim than,
bao gdm bénh Alzheimer (AD), bénh tdm than phan liét, va bénh Parkinson, va rdi
loan chirc nang khi truyén tin hiéu tiét cholin gép phan gay ra chiing suy giam nhan
thitc & cac bénh nay, xem vi du, Francis et al. J. Neurol. Neurosurg. Psychiatry
(1999) 66:137-147. Vi du, d4u hidu co ban ctia sinh bénh hoc & bénh AD la sy mét
céc té bao than kinh tiét cholin trong nhan hach nén nio trudc, trong khi d6 viéc gia
tang su truyén cholin thong qua trc ché axetylcholin esteraza 1a tiéu chun chim séc
d6i v6i céc triéu ching nhan thirc cia bénh AD. Cu thé hon ddi véi o7 nAChR 13,
gén day da chung minh dugc réng enxeniclin, cht cht vin cuc bd cua a7 nAChR,
cai thién nhan thic & bénh Alzheimer, xem vi du, Moebius H et al., 67 Annual
Meeting. Am. Acad. Neurol. (AAN) 2015, Abst P7.100. Bing chung am chi a7
nAChR trong can nguyén bénh ctia bénh tam thin phan liét bat ngudn tir cac nghién
ctru chimg minh su biéu hién trong nfo giam di ctia a7 nAChR té bao than kinh &

céc bénh nhan tAm thin phan liét va bit ngudn tir quan sat ring bénh tim thin phan

_2-



40199

liét thuong thodng qua, duoc tin 1a mét dang tur chita. Ngoai ra, cac bién thé trong
ving gen khoi dong ctia gen mé hoa o7 nAChR, CHRNA7, ma tac dong dén su
biéu hién cua protein o7 nAChR, c6 lién quan dén céc triéu ching ctia bénh tdm
than phan liét, xem vi du, Sinkus et al. Neuropharmacology (2015) 96:274-288.
Ngoai ra, bang chimg tich lfly tir cac thir nghiém 14m sang da chi ra rang viéc hoat
hoa a7 nAChR béng céc chit chi van c6 thé ¢ cac tac dung c6 loi dén nhén thue,
xem vi du, Keefe et al. Neuropsychopharmacology (2015) 40:3053-3060 va
Bertrand et al. Pharmacology Reviews (2015) 67:1025-1073. Do do, nhém dich o7
nAChR 13 chién luoc tri liéu nham diéu tri chimg suy giam nhén thtc lién quan dén

céc 101 loan nhén thirc khac nhau.

Bénh Parkinson (PD) 1a bénh thoai hoa than kinh dic trung béi cac thiéu hut
tang dan & chuc nang van dong, nhu run, vn dong chdm, khong linh hoat va phan
xa tu thé bi suy yéu. Phét hién bénh ly chinh lién quan dén bénh nay la sy thoai héa
céc té bao than kinh tiét dopamin trong chat den, dan dén su hao hut lugng dopamin
trong thé van. L-DOPA 1a phuong phap didu tri tiéu chudn hién tai cho céc triéu
chimg van déng ¢ bénh PD. Tuy nhién, viec diéu tri man tinh bﬁng L-DOPA ¢ cac
bénh nhan PD cling gdy kich thich chung 16i loan van dong, 1a mot tac dung phu
cta liéu phap L-DOPA. Loat bang ching méi chi ra rang viéc hoat héa o7 nAChR
lam giam manh ching r6i loan van dong & mot vai mo6 hinh dong vat, xem vi du,
Zhang et al. J. Pharmacol. Exp. Ther. (2014) 351:25-32. Ngoai ra, bang chimg tich
lity cho théy ring viéc didu trj so bo bing cht chii van a7 nAChR c6 thé bao vé
chdng lai sy thoai héa than kinh trong cac té bao thAn kinh thé vén, d& xuit ring
viéc hoat hoa a7 co thé cling ¢ cac tinh chit bién ddi bénh, xem vi dy, Suzuki et
al. J. Neurosci. Res. (2013) 91:462-471. Tém lai, o7 nAChR la muc ti€u hép dén
d6i v&i ca vide cai thién su tién trién cua bénh va kiém soat chimg roi loan vén
dong.

Ngoai su biéu hién cla né trong hé than kinh trung wong, thi a7 nAChR
cling dugc biéu hién rong rii trong céc té bao mién dich ngoai bién bao gém dai
thie bao, bach cu don nhén, t& bao dubdi gai, va t& bao B va té bao T, xem vi dy,

Rosas-Ballina et al. Science (2011) 334:98-101. Viéc hoat héa a7 nAChR ngoai
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bién la thiét yéu dé tic ché su giai phéng cta cac xytokin tién viém théng qua con
duong khang viém tiét cholin, xem vi du, Wang ef al. Nature (2003) 421:384-388.
Do d6, o7 nAChR la muc tiéu tiém ning d6i v6i mot vai bénh viém nhu viém khép
dang thép, va ching xo vita dong mach, xem vi du, WJ de Jonge et al. British J.

Pharmacol. (2007) 151:915-929.

Trong nhiing nim gan day, chét diéu bién bién cdu duong (positive allosteric
modulator-PAM) chon loc a7 dd dugc dé xuét 1a phuong phép tri liéu dé diéu tri
chtmg suy giam nhén thic & bénh AD, bénh PD, va bénh tam than phan liét, cling
nhu ching 161 loan van dong do L-DOPA cam tmg va ching viém do L-DOPA cam
ung. Nguoc lai dbi v6i chat chi van a7 13 hoat héa kénh bat ké chat chu van noi
sinh, PAM lam gia tang hoat luc cua chit chi vAn ndi sinh ma khong lam x4o tron
tinh nguyén ven theo thoi gian va khong gian khi truyén phat té bao than kinh. C6
hai nhom o7 PAM, loai I va loai II, khac nhau dua trén céac tinh chat chirc ning clia
viéc diéu bién. PAM loai I (chéng han nhu NS1738, xem vi dy, Timmermann et al.
J. Pharmacol. Exp. Ther. (2007) 323:294-307) gy anh hudng ndi bat dén dong
dinh véi it tac dong hodc khong ¢ tac dong dén sy khit nhay thu thé, trong khi d6
PAM loai II (chéng han nhu PNU120596, xem vi du, Hurst et al. J. Neurosci.
(2005) 25:4396-4405) lai tri hon mdt cach dang chu y su khir nhay cua thy thé nay.
Ngoai ra, PAM a7 nAChR ¢6 thé c6 tinh chon loc cai thién so véi cac dich kénh

lién quan, ¢ 1& 1a thong qua viée gan két v6i cac vung khong bao toan ctia thy the.

Sang ché dé cdp dén 16p hop chat moi ¢6 sy dicu bieén bien cau duong cta

07 nAChR.
Ban chét k§ thuat clia sang ché

Sang ché dé xut cac hop chit méi c6 cong thirc I va II va cac mubi dugc
dung ctia chung. Cac hop chit nay c6 thé hitu ich, dudi dang hop chat hodc cac
mubi duoc dung ctia chung (khi thich hgp), trong viée didu bién o7 nAChR, ngin
ngua, diéu tri, hodc cai thién bénh, dic biét 1a céc 16i loan & hé than kinh trung
wong nhu chimg suy giam nhén thic & bénh Alzheimer, bénh Parkinson, va bénh
tAm than phan liét va/hodc dudi dang thanh phin dugc phdm. Pé 1am thanh phén

dugc phém, thi cac hop chét nay va cac mudi ctia chiing c6 thé 1a chét c6 hoat tinh
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tri liéu so cép, va, khi thich hop, thi co6 thé duoc két hop voi cac chét tri liéu khac
bao gbém, nhung khong gi6i han &, chat tc ché axetylcholinesteraza, chat d6i khang
ctia thu thé NMDA, chét tc ché beta-secretaza, chat cht van M4 mAChR hoic
PAM, chit déi khang mGIluR2 hosic NAM hodc PAM, chét ddi khang 5-HT6, chét
dbi khang ctia thu thé histamin H3, chat trc ché PDE4, chét e ché PDEY, chit trc
ché HDACS6, chat chéng loan than, chat trc ché MAO-B, va levodopa.

Theo mdt khia canh, sang ché dé xuat hop chét ¢6 cong thie I:

R3 R4

R5

o A G
\X/ \/ (I),

hodc mudi duge dung ctia né, trong do:

n bﬁng 0, 1 hoédc 2;

X 1a S(O); hodc C(O);

R! duoc chon tir NR?RP va RS

R? duoc chon tir H, (Ci-Cs)alkyl, (C3-Ce)xycloalkyl, aryl, heteroaryl, va
heteroxyclyl, trong do alkyl, xycloalkyl, aryl, heteroaryl va heteroxyclyl nay tuy y
dugc thé bang mot hodc nhiéu phan tir thé doc 1ap duge chon tur R¥;

R® 14 H hodc (Ci-Cs)alkyl;

R® la (Ci-Cy)alkyl, trong d6 alkyl nay tuy y duoc thé bang R hodc R° 14
heteroaryl, trong d6 heteroaryl nay tuy y duogc thé bang mot hodc nhidu R';

A la vong heteroaryl ¢6 5 canh ma dugc thé bang tir 1 dén 3 nhém R mdi
nhém doc 1ap dugc chon tir OH, oxo, NRR’, CN, alkoxy, halogen, aminoalkyl,
hydroxyalkyl, alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl,
trong d6 nhém R nay dugc chon tur alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroaryl, va heteroxyclyl, tuy y duoc thé béng mot hodc nhiu phﬁn ttr thé doc lap

duogc chon tu R;
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R2? doc lap 1a halogen, (Ci-Cs)alkyl, hodc O(Ci-Ca)alkyl, trong d6 alkyl nay
tuy y duogc thé bang mot hodc nhiéu halogen;

hoic, hai R? khi cé hai déu 1a (Ci-Cs)alkyl va dugc gén vao cling mot nguyén
tir cacbon, thi tily y c6 thé két hop v6i nhau dé tao thanh vong xyclopropyl,
xyclobutyl, hodc xyclopentyl hodc, hai R? khi ca hai déu 1 (Ci-Cy)alkyl va khong
duoc gan vao cling mdt nguyén tir cacbon, thi ty ¥ ¢6 thé két hop véi nhau va tao
thanh vong béc cau, trong d6 xyclopropyl, xyclobutyl, xyclopentyl hodc vong béc
clu nay co thé tiy ¥ duoc thé bing mdt hodc nhiéu phan tir thé doc lap duge chon
tr OH, halogen, hoac (C1-Cs)alkyl;

R? 14 H, halogen hoiic (C1-Ca)alkyl, trong do alkyl nay tiy y duoc thé bing

mot hodc nhiéu halogen;

R* 12 H, halogen hoi#c (Ci-Cs)alkyl, trong d6 alkyl nay tuy y duge thé bang

mot hodc nhiéu halogen;

hodic, R3 va R* tity ¥ ¢6 thé két hop v6i nhau dé tao thanh vong xyclopropyl,
xyclobutyl, xyclopentyl hodc xyclohexyl trong d6 vong nay c6 thé tuy y dugc thé
bang mdt hozc nhidu phﬁn tir thé doc 1ap duge chon tr OH, halogen, hodc (Ci-
Ca)alkyl;

R’ 1a H hoic (Ci-Cs)alkyl;

R® 1a H hoic (Ci-Ca)alkyl;

R’ 1a H hodc (Ci-Ca)alkyl;

R®1a OH, (Ci-Cs)alkyl, aryl, heteroaryl, hodc heteroxyclyl;
R? 14 aryl, heteroaryl, hodc heteroxyclyl;

R!% 12 metyl hodc hydroxyl;

R!! 13 halogen, OH, oxo, CF3, OCF3, CN, (C;-Ce)alkyl, O(Ci-Ce)alkyl, S(C1-
Cy)alkyl, C=0(Ci-Ca)alkyl, NR'?R'3, (C=0)NRR’, (C=0)ORS, (Cz-Cs)alkenyl,
(Ca-Ca)alkynyl, (Cs-Ce)xycloalkyl, O(C3-Ce)xycloalkyl, C=0(Cs-Ce)xycloalkyl,
aryl, O-aryl, heteroaryl, hodc heteroxyclyl, trong do alkyl, xycloalkyl, aryl,



40199

heteroaryl, va heteroxyclyl nay tuy y dugc thé bang mot hoic nhiéu halogen, (C;-
Caq)alkyl, (C3-Ces)xycloalkyl, CF3, OCF3, OCHs, CN, OH va oxo;

R'2 13 (C1-Cy)alkyl, heteroxyclyl, xycloalkyl, heteroaryl, aryl, hodc (C=O)RS,
mdi nhém nay tiy y duoc thé bang mot hodc nhiéu phﬁn tir thé ddc lap duge chon

tir halogen, (C1-Cs)alkyl, va OH; va

R'314 (Ci-Ca)alkyl, heteroxyclyl, xycloalkyl, heteroaryl, aryl, hoac (C=O)R®,
mdi nhém nay tuy y duge thé bﬁng mot hodc nhiéu phﬁn tr thé doc lap dugc chon
tir halogen, (C1-Cs)alkyl, va OH.

Sang ché cfing d& xuit dugc pham chira hop chat theo sang ché va phuong
phép bao ché dugc pham nay. Séng ché ciing d& xudt phuong phap ngin ngira, didu
tri, hodc cai thién ching suy giam nhén thirc lién quan dén bénh Alzheimer, bénh

Parkinson, va bénh tdm than phan liét.

Céc phuong 4n, khia canh va dac diém khac ctia sing ché s& duoc mo ta hon
nita hodc s& rd rang tir phan md ta dudi day, cac vi du va cac diém yé€u cau bao hd
di kem.

Mo ta chi tiet sang che

Sang ché dé cap dén cac hop chat c6 cong thic I néu trén, va cadc muoi duge
dung cia ching. Céac hop chat c6 cong thirc I va II 1a chat dieu bien bien cau duong
cua o7 nAChR.

0

—%—ﬁ——NHz

Theo phuong 4n thi nhét cta sang ché, -X-R! 1a 0 , va cac nhom
con lai la nhu dugc néu trong cong thire tbng quat & trén.

Theo phuong an tht hai cia sang ché, R? doc lap la metyl, etyl hodc F, va

cac nhom con lai 1a nhu duge néu trong cong thuc tong quét & trén, hodc nhu theo

phuong an thit nhat.

Theo phuong an thir ba cua sang ché, A 13 vong heteroaryl c6 5 canh ma

duoc thé béng 1 nhéom R doc lap dugc chon tr OH, oxo, NRR’, CN, alkoxy,
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halogen, aminoalkyl, hydroxyalkyl, alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroaryl, va heteroxyclyl, trong d6 nhém R nay duoc chon tir alkyl, alkenyl,
alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl, con tuy y duge thé thém bang
mot hodc nhiéu phﬁn tir thé doc 18p dugc chon tir R va c4dc nhém coOn lai 1a nhu
duoc néu trong cong thiic tong quéat & trén, hodc nhu theo phuong an thir nhat va

phuong an thi hai.

Theo phuong an thir tu cua sang ché, R 1a alkyl, xycloalkyl, aryl, heteroaryl,
hodic heteroxyclyl, méi nhém ndy tuy y duoc thé bang mot hodc nhidu phan tir thé
doc 14p duge chon tir R'!, va cdc nhém con lai la nhu dugc néu trong cong thire
tbng quat & trén, hodc nhu theo phuong an thir nhéit, phuong 4n thit hai va phuong
an thu ba.

Theo phuong én thtt ndm cua sang ché, R 1a xyclohexyl, phenyl, pyrazolyl,
pyridinyl hodc isoxazolyl, mdi nhém nay tiy ¥ duge thé bing mot hodc nhiéu phin
tur thé doc 1ap dugc chon tir R, va cdc nhém con lai la nhu dugce néu trong cong
thirc tong quat ¢ trén, hodc nhu theo cac phuong an tir phuong an thu nhit dén
phuong an thr tu.

Theo phuong an thir sdu clia sang ché, R va R* ddc 14p duge chon tx H, F,
va metyl, va cac nhém con lai 1& nhu duoc néu trong cong thirc tbng quat & trén,
ho#c nhu theo c4c phuong an tir phuong an thir nhat dén phuong 4n tht nam.

Theo phuong an thir bay cua sang ché, hop chét theo séng ché c6 cong thic
(1D):

Ry  Rq

o N @m
N

S
70 (I,

hodc muoi duge dung cta no, trong do;

m bang 0, 1, 2 hogc 3;
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Z doc lap duge chon tir F, Cl, Br, metyl, metoxy, etyl, etoxy, propyl, -
CH,OH, -CH.CH,OH, -CF3;, -CH:CF3, -OCFs, -OCHF;, -OCH2CF3;, va
xyclopropyl;

vong A 1a oxadiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, isothiazolyl,
thiazolyl, pyrazolyl hodc imidazolyl;

vong B 1a xyclohexyl, phenyl, pyrazolyl, pyridinyl hodc isoxazolyl;

R3 1a H, F hodc (C1-Ca)alkyl, trong d6 alkyl nay tiy y duoc thé bang mot
hodc nhiéu halogen; va

R* 1a H, F hodc (Ci-Cs)alkyl, trong d6 alkyl nay tuy y duoc thé bang mot
hodc nhiéu halogen.

Theo phuong an thtr tAm cua sang ché, hop chét theo sang ché c6 cong thiic
(IT) hodc mudi duoc dung ctia nd, trong do;

m béng 0, 1 hoac 2;

Z doc lap dugc chon tir F, Cl, Br, metyl, metoxy, etyl, etoxy, propyl, -
CH,OH, -CH,CH,OH, -CF;, -CH.CF3;, -OCF3, -OCHF,;, -OCH.CFs, va
xyclopropyl;

vong A la oxadiazolyl, oxazolyl, isoxazolyl, hodc thiazolyl;

vong B 1a phenyl, pyrazolyl, pyridinyl hodc isoxazolyl; va

¢4 R3 va R* ddula H, hojc ca R* vaR* déu la F.

Sang ché cling dé cap dén hop chét, hodc mudi duoc dung ctia nd, duge chon
tir cac hop chét 1y lam vi du sau day:

(1R)-1-{5-[2-Metyl-5-(triflometyl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

4,4-Diflo-1-{3-[3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol-5-yl} -6-

azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong d6i quang C;
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1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-
azaspiro[2.5]octan-6-sulfonamit, chit ddng phan khong d6i quang E;

(1R)-1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;

1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -4-metyl-6-
azaspiro[2.5]octan-6-sulfonamit, chit ddng phan khéng d6i quang D;

(1R)-1-{2-[3-(Triflometoxy)phenyl]-1,3-thiazol-4-yl}-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-{5-[4-Metyl-1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(1,4-Dimetyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-{5-[2-(Diflometoxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-{3-[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-5-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-{5-[2-(Diflometoxy)-5-metylpyridin-4-yl]-1,2,4-oxadiazol-3-y1}-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-{5-[1-metyl-4-(triflometyl)- 1 H-pyrazol-5-yl]-1,2,4-
oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{1-[3-(Triflometoxy)phenyl]-1 H-pyrazol-4-yl} -6-azaspiro[2.5]octan-
6-sulfonamit;

(2R)-2-[5-(1-Xyclopropyl-1 H-pyrazol-5-y1)-1,3,4-oxadiazol-2-yl]-1,1-diflo-

6-azaspiro[2.5]octan-6-sulfonamit;
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(25)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,1-diflo-
6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(6,7-Dihydro-4 H-pyrazolo[5,1-c][1,4]thiazin-3-y])-1,2,4-
oxadiazol-3-yl]-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[1-metyl-3-(triflometyl)-1 H-pyrazol-4-yl]-1,2,4-
oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metyl-2,4,5,6-tetrahydroxyclopenta[c]pyrazol-3-yl)-
1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -6~
(metylsulfonyl)-6-azaspiro[2.5]octan;
(2R)-1,1-Diflo-2-[5-(1,3,4-trimetyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-
6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[4-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{2-[4-flo-2-(triflometyl)phenyl]-1,3-oxazol-4-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
1-[5-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-(metylsulfonyl)-6-
azaspiro[2.5]octan, enantiomer A;
(1R)-1-[5-(1-Etyl-5-metyl-1H-pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-3-(triflometyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-
3-yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;

-11-



40199

(2R)-2-[5-(2-Xyclopropyl-5-metylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-(metylsulfonyl)-
6-azaspiro[2.5]octan;
(1R)-1-[5-(2-Metylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-2-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{2-[2-(Diflometoxy)pyridin-4-yl]-1,3-oxazol-4-yl}-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1-Diflo-2-{1-[4-flo-2-(triflometyl)phenyl]-1 H-pyrazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[5-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-y1}-6-

azaspiro[2.5]octan-6-sulfonamit;

-12-



40199

(2R)-1,1-Diflo-2-[3-(3-flophenyl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[3-(2,4-Diflophenyl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{3-[4-(2-hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-5-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl1]-6-[ (pyridin-2-
ylmetyl)sulfonyl]-6-azaspiro[2.5]octan;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-(thiophen-3-
ylsulfonyl)-6-azaspiro[2.5]octan;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-[(tetrahydro-2H-
pyran-2-ylmetyl)sulfonyl]-6-azaspiro[2.5]octan;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-[(1-metyl-1 H-pyrazol-
3-yl)sulfonyl]-6-azaspiro[2.5]octan;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-y1]-6-[(2-
phenyletyl)sulfonyl]-6-azaspiro[2.5]octan;
4-({1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]oct-
6-yl}sulfonyl)-2,1,3-benzoxadiazol;
6-({1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]oct-
6-yl}sulfonyl)-1,3-benzothiazol;
4-({1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]oct-
6-yl}sulfonyl)-5-hydroxy-3-metyl-1,2,3-oxadiazol-3-ium trifloaxetat;
N-tert-Butyl-1-[3-(5-clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-carboxamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-N-xyclohexyl-6-

azaspiro[2.5]octan-6-carboxamit;
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1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-N-(pyridin-2-ylmetyl)-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-N-(isothiazol-5-
ylmetyl)-6-azaspiro[2.5]octan-6-carboxamit;
N-Benzyl-1-[3-(5-clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-y1]-6-
azaspiro[2.5]octan-6-carboxamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-(metylsulfonyl)-6-
azaspiro[2.5]octan;
1-{3-[2-(Metylamino)pyridin-3-yl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[2-(Pyrolidin-1-yl)pyridin-4-y1]-1,2,4-oxadiazol-5-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
2-[3~(3,5-Dimetylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[3-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-(3-Xyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-
6-sulfonamit;
(2R)-1,1-Diflo-2-[3-(2-metylpyridin-3-yl)-1,2,4-oxadiazol-5-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{3-[2-(triflometyl)pyridin-4-yl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[2-(Diflometoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-yl}-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit;
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(2R)-2-[3-(1-Xyclopropyl-4-metyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-5-yl]-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[3-(imidazo[1,2-a]pyridin-7-yl)-1,2,4-oxadiazol-5-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[5-Xyclopropyl-3-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-2-[3-(1-Xyclopropyl-1 H-pyrazol-5-y1)-1,2,4-oxadiazol-5-yl]-1,1-diflo-
6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[3-Xyclopropyl-5-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-
yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[5-Xyclopropyl-3-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-
yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
1,1-Diclo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Xyanophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-{5-[2-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[5-Bromo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-Clo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-(5-Phenyl-1,2,4-oxadiazol-3-yl)-6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Diflometoxy)-4-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-Clo-2-(diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Flo-6-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(4-Metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-{5-[4-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,4-Diflophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-{5-[4-Flo-2~(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,4-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-

sulfonamit;
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(1R)-1-{5-[2-(Triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[5-Flo-2-(triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[5-Clo-2-(triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-(2-Hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Diflometoxy)-4-flophenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,4,5-Trimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(2-Xyclopropylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(5-Flo-2-metoxyphenyl)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(1-Xyclopropyl-3-metyl-1 H-indol-5-y1)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metylpyridin-3-y1)-1,2,4-oxadiazol-3-yl1]-6-azaspiro[2.5]octan-
6-sulfonamit;
(1R)-1-{5-[3-(Propan-2-yl)xyclobutyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Flo-6-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Flo-5-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl} -6~

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-[5-(2,6-Dimetylbenzyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-[5-(3-Metylxyclohexyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-{5-[1-(2-Clophenyl)etyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-{5-[5-Flo-2-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-(2,5-Diflophenyl)xyclobutyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(Spiro[2.5]oct-4-y1)-1,2,4-0xadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[4-Flo-2-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(4-Flo-2,3-dihydro-1H-inden-1-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-(5-{1-[3-(Triflometyl)phenyl]xyclopropyl}-1,2,4-oxadiazol-3-y1)-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(3-Phenylxyclobutyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-[5-(3,6-Dimetylpyridin-2-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[6-(Triflometyl)pyridin-2-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[2-(2,2,2-Trifloetoxy)pyridin-4-yl1]-1,2,4-oxadiazol-3-yl} -6-

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[3-Metyl-6-(triflometyl)pyridin-2-y1]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(Spiro[3.3]hept-2-yl)-1,2,4-o0xadiazol-3-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-[5-(1-Etyl-3-metyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-(2,2,2-Trifloetyl)-1 H-pyrazol-4-yl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[4-(Triflometyl)-1,3-0xazol-5-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(4-Etyl-1,3-oxazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-(2,2,2-Trifloetyl)-1 H-pyrazol-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(4,5-Dimetylisoxazol-3-yl)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[(3,5-Dimetylisoxazol-4-yl)metyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[3-(Triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(1-Xyclopropyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[2-(1 H-Imidazol-1-yl)-5-(triflometyl)pyridin-4-yl]-1,2,4-

oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[1-Metyl-4~(triflometyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-3-y1}-
6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-{5-[2-(Xyclopropyloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1 -diflo-
6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1 -diflo-
6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(1-tert-Butyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(3-metylimidazo[1,2-a]pyridin-7-yl)-1,2,4-oxadiazol-3-
yl]-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(3-Xyclopropyl-1-etyl-1 H-pyrazol-4-yl)-1,2,4-oxadiazol-3-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-{5-[1-metyl-5-(triflometyl)- 1 H-pyrazol-4-yl]-1,2,4-
oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-{5-[1-tert-Butyl-5-(triflometyl)-1 H-pyrazol-4-yl]-1 ,2,4-oxadiazol-3-
yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)-1,2,4-
oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(1-Xyclopropyl-4-metyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(5,6-Dihydro-4 H-pyrrolo[1,2-b]pyrazol-3-yl)-1 ,2,4-oxadiazol-3-
yl]-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(1-metyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(1-metyl-1,4, 5,6-tetrahydroxyclopenta[c]pyrazol-3-yl)-

1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
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(2R)-1,1-Diflo-2-{5-[1-metyl-3-(triflometyl)-1H-pyrazol-5-yl]-1,2,4-
oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-5-(triflometyl)-1 H-pyrazol-3-yl]-1,2,4-oxadiazol-
3-yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(2-Xyclopropyl-4,5,6,7-tetrahydro-2H-indazol-3-y1)-1,2,4-
oxadiazol-3-yl]-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-4-(triflometyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-
3-yl1}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(3-Xyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[2~(propan-2-yloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-
6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(1,4-Dimetyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(4H-pyrazolo[1,5-c][1,3]thiazol-3-y])-1 ,2,4-oxadiazol-3-
yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-5-metyl-3-(triflometyl)-1 H-pyrazol-4-yl]-1,2,4-
oxadiazol-3-yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[3-Xyclopropyl-5-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-
yl1}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(pyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-(Triflometyl)pyridin-3-yl]-1,2,4-oxadiazol-3-y1} -6-

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[2-(Triflometyl)pyridin-3-y1]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[5-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Metyl-5-(triflometyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[1-(Propan-2-yl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[6-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-y1 }-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metyl-4,5,6,7-tetrahydro-2 H-indazol-3-y1)-1,2,4-oxadiazol-3-
yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metyl-4,5,6,7-tetrahydro-2 H-indazol-3-y1)-1,2,4-
oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(pyridin-2-y1)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[3-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,3-Dihydro-1H-inden-4-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-(5-{3-[5-(Triflometyl)-1 H-pyrazol-1-yl|phenyl}-1 ,2,4-oxadiazol-3-

yl)-6-azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-[5-(2-Phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-[5-(5,6,7,8-Tetrahydronaphtalen-2-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(1H-Pyrrol-1-yl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(4'-Flobiphenyl-3-yl1)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;
(1R)-1-{5-[2-(1-Xyanoxyclopropyl)phenyl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Pyrimidin-2-yl)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(1H-Pyrazol-1-yl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(2,2,2-Trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-Flo-2-(triflometyl)phenyl]-1,3,4-oxadiazol-2-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Triflometyl)phenyl]-1,3,4-oxadiazol-2-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Triflometoxy)phenyl]-1,3,4-oxadiazol-2-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,5-Diflophenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-[5-(5-Flo-2-metylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5 ]octan-

6-sulfonamit;
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(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,3,4-oxadiazol-2-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,3,4-thiadiazol-2-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-{5-[4-Flo-2-(triflometyl)phenyl]-1,3,4-thiadiazol-2-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Diflometoxy)phenyl]-1,3,4-thiadiazol-2-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3,4-oxadiazol-2-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3,4-thiadiazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-oxadiazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-thiadiazol-2-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-(4-Phenyl-1,3-oxazol-2-yl)-6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[1-(3,5-Dimetylisoxazol-4-yl)-1H-pyrazol-4-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;
(2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[2-(Diflometoxy)pyridin-4-ylJisoxazol-5-yl}-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit;
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(2R)-2-[4-(3-Xyclopropylisoxazol-4-yl)-1-metyl-1H-imidazol-2-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-(3'-Xyclopropyl-3,4'-biisoxazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-
6-sulfonamit;
(2R)-1,1-Diflo-2-{4-[4-flo-2-(triflometyl)phenyl]-1,3-oxazol-2-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1S)-1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(25)-1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1} -6-
azaspiro[2.5]octan-6-sulfonamit;
(25)-2-(3-Xyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-
6-sulfonamit;
(25)-1,1-Diflo-2-[3-(3-flophenyl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(25)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-oxadiazol-2-yl1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-thiadiazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
4,4-Diflo-1-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octan-6-
sulfonamit;
1-[3-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-5-yl]-4,4-diflo-6-

azaspiro[2.5]octan-6-sulfonamit;
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4-Metyl-1-{3-[2-(2,2,2-trifloetoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -6~
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-

azaspiro[2.5]octan-6-sulfonamit;
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1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

1-Flo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-2-metyl-6-
azaspiro[2.5]octan-6-sulfonamit;

2-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-1,1-dimetyl-6-
azaspiro[2.5]octan-6-sulfonamit;

1,1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isothiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

1-[5-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-(metylsulfonyl)-6-
azaspiro[2.5]octan;

1,1-Diflo-2-[5-(piperidin-1-yl)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

1,1-Diflo-2-[5-(piperidin-1-y1)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

3'-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-2',2'-diflo-3-
azaspiro[bixyclo[3.2.1]octan-8,1'-xyclopropane]-3-sulfonamit; va

2-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-5-metyl-6-
azaspiro[2.5]octan-6-sulfonamit.

Cac phuong an khéc cua sang ché bao gdbm nhu sau:

(a) Duogc phim chira hop chét c6 cong thirc I hodc 11 va chét mang duoc
dung.

(b)  Duogc phém theo (a), con chua chét tri liéu thit hai dugce chon tir nhém
bao gdm cac chat trc ché axetylcholinesteraza nhu donepezil, rivastigmin, va
galantamin; cac chét d6i khang cta thu thé NMDA nhu memantin; cac chit tic ché
beta-secretaza nhu verubexestat, va AZD3293; céc chat cht van M4 mAChR hoic
PAM; cac chat dbi khang mGluR2 hoac NAM hodc PAM; cac chit dbi khang 5-
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HT6 nhu idalopirdin, RVT-101, AVN-101, AVN322, SUVN-502, va SYN-120; céc
cht ddi khang cta thy thé histamin H3 nhu $38093; c4c chét Gtc ché PDE4 nhu
HTO0712; céc chét (e ché PDE9 nhu BI40936; cac chat tic ché HDACG; cc chét
chéng loan than; cac chét tc ché LRRK?2; céac chat trc ché MAO-B; va levodopa.

(¢)  Duoc phém theo (b), trong d6 chét tri liéu thir hai la chét chong loan
thin duoc chon tir nhém bao gdm clozapin, olanzapin, risperidon, aripiprazol,
quetiapin, haloperidol, loxapin, thioridazin, molindon, thiothixen, fluphenazin,

mesoridazin, trifluoperazin, clopromazin, va perphenazin.

(d)  Té hop dugc ma la (i) hop chat ¢ cong thitc I hoge II va (ii) chét tri
liéu thtr hai dugce chon tir nhom bao gém cac chat tc ché axetylcholinesteraza nhu
donepezil, rivastigmin, va galantamin; cac chat ddi khang cta thu thé NMDA nhu
memantin; cac chét (tc ché beta-secretaza nhu verubexestat, va AZD3293; cac chét
chu vin M4 mAChR hodc PAM; céc chat d6i khang mGIluR2 hoic NAM hodc
PAM; cac chit dbi khang 5-HT6 nhu idalopirdin, RVT-101, AVN-101, AVN322,
SUVN-502, va SYN-120; c4c chét d6i khang ctia thu thé histamin H3 nhu S38093;
céc chit e ché PDE4 nhu HT0712; céc chit Ge ché PDE9 nhu BI40936; céc chét
trc ché HDACS6; cac chat chéng loan thin; cc chét tc ché LRRK2; cac chét @rc ché
MAOQO-B; va levodopa trong d6 mdi trong s& hop chit c6 cong thie T hodc 11 va chat
tri liéu thit hai duge st dung véi lugng ma khién 6 hop ndy hitu hidu dé diéu tri
chirng suy giam nhan thirc lién quan dén bénh Alzheimer, bénh Parkinson, hodc
bénh tAm than phan liét.

(e)  Tb hop theo (d), trong d6 chét tri liéu th hai 13 chit chdng loan than
duoc chon tir nhém bao gdém clozapin, olanzapin, risperidon, aripiprazol, quetiapin,
haloperidol, loxapin, thioridazin, molindon, thiothixen, fluphenazin, mesoridazin,

trifluoperazin, clopromazin, va perphenazin.

63 St dung hop chat ¢ cong thire I hodc II d8 bao ché thudc dé diéu
bién hoat tinh a7 nAChR & dbi tuong can diéu tri.

(g)  Su dung hop chét ¢ cong thirc I hogc II trong bao ché thude dé diéu
tri chimg suy giam nhén thtre lién quan dén bénh Alzheimer, bénh Parkinson, va

bénh tAm thin phan liét & dbi tuong can diéu tri.
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(h)  Phuong phap diéu tri ching suy gidm nhén thic lién quan dén bénh
Alzheimer, bénh Parkinson, va bénh tdm than phén liét va/hodc 1am giam kha ning
hodc d6 nghiém trong cua céc triéu ching ctia ching suy giam nhan thic lién quan
dén bénh Alzheimer, bénh Parkinson, va bénh tam thén phan lidt & dbi trong can
didu tri, bao gém viéc cho d6i tuong nay dung luong hitu hiéu cta hop chét ¢6 cong

thirc I hoac II.

(i)  Phuong phép theo (h), trong d6 hop chét ¢6 cong thirc I hodc II dugce
dung két hop véi mot luong hitu hiéu cta it nhit mot chét trj lidu thir hai duge chon
tir nhém bao gdm cac chat trc ché axetylcholinesteraza nhu donepezil, rivastigmin,
va galantamin; cac chat ddi khang cua thu thé NMDA nhu memantin; céc chat tic
ché beta-secretaza nhu verubexestat, va AZD3293; céc chat chu van M4 mAChR
hoac PAM; cac chat doi khang mGIuR2 hodc NAM hodc PAM; céc chat dbi khang
5-HT6 nhu idalopirdin, RVT-101, AVN-101, AVN322, SUVN-502, va SYN-120;
chc chit d6i khang cua thu thé histamin H3 nhw $38093; cac chit trc ché PDE4 nhu
HTO0712; cac chit Gc ché PDE9 nhu BI40936; cic chit e ché HDACE; céc chat
chéng loan than; cac chét trc ché LRRK2; céc chat tc ché MAO-B; va levodopa.

(j)  Phuong phép theo (i), trong d6 chét tri liéu tht hai 1a chat chéng loan
thin dugc chon tir nhém bao gdm clozapin, olanzapin, risperidon, aripiprazol,
quetiapin, haloperidol, loxapin, thioridazin, molindon, thiothixen, fluphenazin,

mesoridazin, trifluoperazin, clopromazin, va perphenazin.

(k)  Phuong phap didu bién hoat tinh 07 nAChR & di tuong can diéu tri,
bao gdm viée cho ddi tuong ndy dung dugc pham theo (a), (b), hodc (c) hodc t6 hop
theo (d) hodc (e).

()  Phuong phap diéu tri chimg suy giam nhén thic lién quan dén bénh
Alzheimer, bénh Parkinson, va bénh tam than phéan liét va/hodc 1am giam kha ning
hodc d6 nghiém trong clia cac triéu ching ctia chimg suy giam nhén thire lién quan
dén bénh Alzheimer, bénh Parkinson, va bénh tim thin phan liét & déi tuong can
diéu tri, bao g@)m viée cho dbi tugng nay dung dugce phém theo (a), (b), hodc (c)

hodc t6 hop theo (d) hodc (e).
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Theo cac phuong an cua cac hop chat va mudi dé cép & trén, can hiéu rang
mdi phuong 4n c6 thé dugc két hop véi mot hodc nhidu phuong 4an khéc, dén pham
vi sao cho su két hop d6 mang dén mot hop chit hodc mubi 6n dinh va nhat quan
v6i phan md ta clia cac phuong 4n nay. Ciing can hiéu rang cac phuong 4n cla
duoc phim va phuong phép dugc dé cap nhu theo cdc muc tir (a) dén (1) & trén
duoc hiu 1a bao gdm tat ca cac phuong 4an ctia cac hop chét va/hozic mudi, bao gdm

cac phuong an c6 dugc tu sy két hop cac phuong an.

Céc phuong an bo sung cla sang ché bao gdm duoc pham, t6 hop, viée str
dung va phuong phéap néu theo cac muc tu (a) dén (1) & trén, trong d6 hop chat theo
sang ché dugc st dung trong d6 1a hop chét theo mot trong cac phuong an, khia
canh, 16p, 16p con, hodc dac diém ciia cac hop chat dugc mb ta & trén. Theo tAt ca
c4c phuong an nay, hop chét nay c6 thé tiy y duoc sit dung dudi dang mudi hoic

hydrat dugc dung néu thich hop.

Sang ché con dé cap dén hop chét theo sang ché & st dung (i) trong,
(ii) dudi dang thudc dé, hodc (iii) trong bao ché thu6c dé: (a) ngin nglra hoic didu
tri chimg suy giam nhéan thirc lién quan dén bénh Alzheimer, bénh Parkinson, bénh
tAm than phan liét, va chimng rdi loan van déng do L-DOPA cam ung, hoéc (b) diéu
tri ching suy giam nhén thirc lién quan dén bénh Alzheimer, bénh Parkinson, bénh
tam than phan ligt, va chung r6i loan van dong do L-DOPA cam tng va/hodc lam
giam kha nang hoic d§ nghiém trong cla céc triéu ching clia ching suy giam nhén
thirc lién quan dén bénh Alzheimer, bénh Parkinson, bénh tim thin phén liét, va
chung rdi loan van dong do L-DOPA cam tng, hoac (c) st dung trong y hoc. Trong
cac cach sur dung nay, céc hop chét theo sang ché c6 thé tiy y duoc st dung két hop
v6i moét hodc nhidu chdt tri liéu the hai dugc chon tir cdc chat wc ché
axetylcholinesteraza nhu donepezil, rivastigmin, va galantamin; cac chat ddi khang
ctia thu thé NMDA nhu memantin; cac chét tc ché beta-secretaza nhu verubexestat,
va AZD3293; céc chit chi van M4 mAChR hodc PAM; céc chit d6i khang
mGluR2 hoic NAM hoac PAM; cac chét d6i khang 5-HT6 nhu idalopirdin, RVT-
101, AVN-101, AVN322, SUVN-502, va SYN-120; cac chét d6i khang ctia thy thé
histamin H3 nhu S38093; cac chat e ché PDE4 nhu HT0712; céc chat Gic ché
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PDEO9 nhu BI40936; cac chét trc ché HDACS; cac chét chéng loan than; cac chét e
ché LRRK2; céc chét tic ché MAO-B; va levodopa.

Céc tén hoa hoc, tén thdong thuong, va cAu tric héa hoc ¢6 thé duoc sir dung
thay thé cho nhau dé md ta cung mot cAu tric. Néu mot hop chat héa hoc duoc dé
cap dén bang cach st dung ca cAu tric hoa hoc va tén hda hoc va c¢6 sy mép mo

gitta cau tric va tén, thi cau tric dugc hieu la chiem vu theé.

Nhu duogc st dung trong ban md ta, thudt nglt “vong heteroaryl ¢4 5 canh”
ding dé chi vong c6 5 canh khong no 4n dinh chira tir 1 dén 4 nguyén tir khéc loai
duoc chon tir nhom bao gém O, N, va S. Vong heteroaryl c¢6 5 canh nam trong
pham vi cta dinh nghia nay bao gbm, nhung khong giéi han ¢: furanyl, imidazolyl,
isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, pyrolyl, tetrazolyl,

thiadiazolyl, thiazolyl, thienyl, va triazolyl.

Theo mdt phuong 4n khic, “vong heteroaryl ¢ 5 canh” la furanyl,
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazolyl, pyrolyl,

tetrazolyl, thiadiazolyl, thiazolyl, thienyl, va triazolyl.

Nhu duge sir dung trong ban mé ta, thuat ngtt "dung" va cac bién thé cta tir
nay (ching han nhu, "dung" hop chit) khi d& cap dén hop chét theo sang ché c6
nghia 1a cung cip hop chit nay cho d6i tugng can diéu tri. Khi hop chat theo sang
ché duogc cung cép két hop v&i mot hodc nhiéu hoat chit khéc (chéng han nhu, céac
chét trc ché cholinesteraza nhu donepezil, rivastigmin, va galantamin), "viéc dung"
va mdi trong céc bién thé ctia tir nay duoc hiéu 1a bao gbm viéc dung dong thoi va
tuan tu ctia hop chit hodc mubi va cac chét khac.

Thuét ngtt “alkenyl” dung dé chi gbc hydrocarbon mach thang hodc phan
nhanh chira tir 2 dén 12 nguyén tir cacbon va it nhat mot lién két doi cacbon véi
cacbon. Lén t6i bén lién két ddi cacbon-cacbon c¢6 thé co mit. Vi thé, “C,-Cq
alkenyl” c6 nghia 1a gbe alkenyl c6 tir 2 dén 6 nguyén tir cacbon. Vi thé, “C,-C,
alkenyl” c6 nghia la gbc alkenyl c6 tir 2 dén 4 nguyén tit cacbon. Nhom alkenyl bao

gbm etenyl, propenyl, butenyl, 3-metylbutenyl va v.v.. Theo mét phuong an, nhém
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alkenyl ¢ dang mach thang. Theo modt phuong an khac, nhom alkenyl duge phan
nhanh.

Thuéat ngit “alkyl” dung dé chi nhém hydrocarbon béo c6 mét trong céc
nguyén tir hydro cua né duoc thay thé bang lién két. Nhom alkyl c6 thé & dang
mach thing hodc phan nhanh. Nhém alkyl chua tir 1 dén 8 nguyén tir cacbon [(Ci-
Cg)alkyl] hodc tur 1 dén 6 nguyén tir cacbon [(C1-Ce)alkyl] hodc tir 1 dén 4 nguyén
tir cacbon [(C1-Ca)alkyl]. Céc vi du khong gi6i han pham vi cua sang ché vé nhom
alkyl bao gdm metyl (Me), etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, va
tert-butyl. Theo mdt phuwong an, nhom alkyl & dang mach thang. Theo mdt phuong
an khéc, nhom alkyl dugce phan nhanh.

Khi “alkyl” dugc thé, thi “alkyl” ndy bao gbdm alkyl, O-alkyl, S-alkyl va
(C=0)-alkyl.

Thuét ngt “alkynyl” dung dé chi gbc hydrocarbon mach thang hodc phan
nhanh chira tir 2 dén 12 nguyén tir cacbon va it nhit mot lién két ba cacbon véi
cacbon. Lén dén ba lién két ba cacbon-cacbon ¢ thé c6 mit. Vi thé, “C,-Cq
alkynyl” c6 nghia la gbe alkynyl c6 tur 2 dén 6 nguyén tir cacbon. Vi thé, “C,-C,
alkynyl” c6 nghia la gbe alkynyl c6 tir 2 dén 4 nguyén tir cacbon. Nhém alkynyl
bao gém etynyl, propynyl, butynyl, 3-metylbutynyl va v.v.. Theo mét phuong an,
nhém alkynyl & dang mach thing. Theo mdt phuong an khéc, nhém alkynyl duge
phan nhanh.

Thuat ngtt "aryl" dung dé chi hé vong c6 mot vong cacbon va nhiéu vong
cacbon bt ky trong d6 cac vong dang vong cacbon riéng lé trong h¢ da vong dugce
ngung tu hodc duoc gan vao nhau thdng qua lién két don va trong do it nhat mot
vong la vong thom. Cac nhém aryl thich hop bao gbém phenyl, indanyl, naphtyl,
tetrahydronaphtyl, va biphenyl. H¢ vong aryl c6 thé bao gbm, khi thich hop, chi dan
vé gid tri bién thién ma mot nguyén tir vong cu thé duoc gan vao. Trir khi c6 quy
dinh khac, cac phan tir thé d6i v6i hé vong aryl c6 thé duoc gén vao nguyén tir vong

bét ky, voi diéu kién viéc gan nay dan dén viée tao thanh hé vong on dinh.

Theo mot phuong an, “aryl” 1a phenyl.
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Khi “aryl” duoc thé, “aryl” niy bao gém aryl va O-aryl.

Thuét ngit "ché phAm" duoc du dinh 12 bao gém san phdm chira cac thanh
phan cu thé, cling nhu san pham bat ky thu dugc nho két hop cac thanh phan cu thé
nay.

Thuat nglt "hop chat" duoc du dinh 12 bao gém cac chit hoa hoc dugc mo ta
boi cong thire chung T hodc IT & tat ca cac dang. Céc hoa chit nay c6 thé c6 mit &

cac dang khac nhau nhu hydrat, solvat, va dang da hinh.

Thuét ngit "xycloalkyl" nhu duoc st dung trong ban mé ta, dung dé chi hé
vong khong thom c6 mgt vong cacbon va nhiéu vong cacbon bat ky chta tir 3 dén
10 nguyén tir cacbon trong vong [(C3-Cio)xycloalkyl], hodc tir 3 dén 6 nguyén tir
cacbon trong vong [(C3-Ce)xycloalkyl] trong dé céc vong dang vong cacbon ri€ng
1é trong hé da vong dugc ngung tu, bao gdm dang ngung tu vong x04n, hoic duoc
gén vao nhau thong qua lién két don. Céc vi du khong gidi han pham vi cla sang
ché vé& xycloalkyl mot vong bao gdbm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, bixyclo[4.1.0Theptyl, spiro[2.4]heptyl, spiro[3.3]heptyl, spiro[2.5]octyl,
va xycloheptyl. Nguyén tit cacbon trong vong ctia nhom xycloalkyl c6 thé dugc
chtrc héa duéi dang nhéom cacbonyl. Vi du minh hoa vé nhom xycloalkyl nay (con
dugc d cap dén trong ban md ta nay la nhom “xycloalkanoyl”) bao gbm, nhung
khong bi gidi han 6, xyclobutanoyl:

/O

o

Khi “xycloalkyl” dugc thé, thi “xycloalkyl” ndy bao gém xycloalkyl, O-
xycloalkyl va (C=0)-xycloalkyl.

Theo mot phuwong 4n, “xycloalkyl” 1a xyclopropyl, xyclobutyl, xyclopentyl

hoac xyclohexyl.

Thuét ngit "luong hitu hiéu" nhu dugc st dung trong ban mo ta c6 nghia la

lugng cua hop chét hoat tinh hodc dugc chit dem lai ddp Umg sinh hoc hodc y hoc
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trong md, toan than, dong vat hodc ngudi ma duge tim kiém boi nha nghién ctu,
bac si tha y, bac si da khoa hodc nha 1am san khac. Theo mét phuong an, lugng hiru
hiéu nay 13 "luong hitu hiéu dé didu tri bénh" dé lam diu mdt hodc nhidu triéu
chimg cuia bénh hodc tinh trang bénh ly dang dugc didu tri. Theo mdt phuong 4n
khéc, luvong hitu hiéu la "luong hitu hi¢u dé phong nglra bénh" dé lam giam do
nghiém trong hodc kha nang cua mot hodc nhidu triéu ching ctia bénh hodc tinh
trang bénh ly. Thudt nglt nay con bao gbm & day la lugng hop chat hoat tinh du dé
didu bién hoat tinh 07 nAChR va tir d6 dem lai dap Gng dang dugc tim kiém (tirc 13,
"luong hitu hidu dé didu tri bénh"). Khi hop chét hoat tinh (ttrc 13, thanh phan hoat
tinh) duoc ding duéi dang mudi, thi khi d& cap dén luong thanh phan hoat tinh 12
chi dang axit ty do hodc bazo tu do cuia hop chét.

Thuat ngtt "halogen" (hodc “halo”) dung dé chi cac nguyén ti trong s6 flo,

clo, brom va iot (con duoc goi 1a floro (F), cloro (Cl), bromo (Br), va iodo (D).

Thuét ngit "heteroaryl” nhu dugc st dung trong ban md ta, dung dé chi hé
vong ¢ mot vong hoac nhiéu vong bét ky chia tir 5 dén 14 nguyén tit vong, trong
dé tir 1 dén 4 nguyén tir vong doc lap 1a O, N, hodc S va cac nguyén tr vong con lai
la nguyén tir cacbon, va trong do it nh4t mot vong 1a vong thom. Theo mét phuong
an, nhom heteroaryl c6 tur 5 dén 10 nguyén tir vong. Theo mét phuong an khac,
nhém heteroaryl c6 mot vong va c6 5 hodc 6 nguyén tir vong. Theo mot phuong an
khéac, nhém heteroaryl c6 hai vong va c6 9 hodc 10 nguyén tr vong. Nhom
heteroaryl thuong duoc ndi théng qua nguyén tir cacbon trong vong nhung c6 thé
duoc nbi thong qua nguyén tir khac cacbon véi diéu kién viéc nay tao ra hop chat
6n dinh, va nguyén tir nito bét ky ctia heteroaryl c6 thé tity y dugc oxy hoa thanh N-
oxit twong Umg. Thudt nglt “heteroaryl” cling bao gém nhém heteroaryl, nhu dugc
dinh nghia ¢ trén, ma dugc ngung tu v6i vong benzen. Thuét ngft "heteroaryl" cling
bao gdm hé vong c6 nhiéu vong dd ngung tu bat ky chura it nhat mdt nguyén tir
khac loai trong vong duge chon tir N, O, va S, trong do it nhit mot vong cta hé
vong ¢ nhidu vong da ngung tu la vong thom. Vi du, thudt ngit "heteroaryl hai
vong ¢6 tir 9 dén 10 canh" bao gbm vong dang vong khac loai c¢6 5 canh khong

thom ma dugc ngung tu véi vong benzen hodc vong pyridyl. Cac vi du khong gidi
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han pham vi cua sang chd v& cac heteroaryl bao gébm benzimidazolyl,
benzimidazolonyl, benzofuranyl, benzofurazanyl, benzopyrazolyl, benzotriazolyl,
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl,
imidazolyl, indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl,
isoquinolyl, isothiazolyl, isoxazolyl, naphthpyridinyl, oxadiazolyl, oxazolyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl,
pyrolyl, quinazolinyl, ~quinolyl, quinoxalinyl, tetrazolyl, tetrazolopyridyl,
thiadiazolyl, thiazolyl, thienyl, triazolyl, dihydrobenzoimidazolyl,
dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl,
dihydroindolyl, dihydroquinolinyl, metylendioxybenzoyl va dang twong tu, va tat
ca cac dang dong phan ctia chung. Thuét ngit “heteroaryl” con dung @& chi cac gbe
heteroaryl no mét phan nhu, vi dy, tetrahydroisoquinolyl, tetrahydroquinolyl va gbe
tuong tu, voi diéu kién chung chira it nhét mdt vong thom. Theo mdt phuong 4n,
nhém heteroaryl 13 heteroaryl c6 5 canh. Theo mét phuong an khdc, nhom
heteroaryl 13 heteroaryl ¢6 6 canh. Theo mdt phuong an khéc, nhém heteroaryl bao

gdm nhom heteroaryl 6 tir 5 dén 6 canh duoc ngung tu véi vong benzen.

Theo mdt phuong 4n, “heteroaryl” la benzimidazolyl, benzimidazolonyl,
benzofuranyl, benzofurazanyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl,
benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl,
indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl,
isothiazolyl, isoxazolyl, naphthpyridinyl, oxadiazolyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrolyl,
quinazolinyl, quinolyl, quinoxalinyl, tetrazolyl, tetrazolopyridyl, thiadiazolyl,

thiazolyl, thienyl, hodc triazolyl.

Theo mot phuong 4n khéc, “heteroaryl” la carbazolyl, carbolinyl, cinnolinyl,
furanyl, imidazolyl, indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl,
isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthpyridinyl, oxadiazolyl,
oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl,
pyrimidyl, pyrolyl, quinazolinyl, quinolyl, quinoxalinyl, tetrazolyl, tetrazolopyridyl,
thiadiazolyl, thiazolyl, thienyl, hodc triazolyl.
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Theo mét phuong an khéc, “heteroaryl” la furanyl, imidazolyl, indolinyl,
indolyl, indolazinyl, indazolyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl,
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridazinyl, pyridyl,
pyrimidyl, pyrolyl, thiadiazolyl, thiazolyl, thienyl, hodc triazolyl.

Thuét ngit "vong khac loai" hodc “heteroxyclyl” nhu duge st dung trong ban
md ta duoc du dinh nghia 1a vong khac loai khong thom cé tu 3 dén 10 canh chtra
tir 1 dén 4 nguyén tir khic loai dugc chon tir nhém bao gdm O, N, va S, va bao gém
cac nhom mdt vong hodc hai vong (duge ngung tu, duge béc ciu hodc vong X0&n).
Céc vi du khac v& “heteroxyclyl” bao gdm, nhung khéng gidi han &, cac hop chét
sau: oxazolin, isoxazolin, oxetanyl, tetrahydropyranyl, azetidinyl, 1,4-dioxanyl,
hexahydroazepinyl, — piperazinyl,  piperidinyl,  pyrolidinyl, = morpholinyl,
thiomorpholinyl,  dihydrofuranyl,  dihydroimidazolyl,  dihydroisooxazolyl,
dihydroisothiazolyl, = dihydrooxadiazolyl, dihydrooxazolyl, dihydropyrazinyl,
dihydropyrazolyl,  dihydropyridinyl, ~ dihydropyrimidinyl,  dihydropyrolyl,
dihydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl,
dihydrotriazolyl, tetrahydrofuranyl, va tetrahydrothienyl, va cdc N-oxit ctia chung.
Viéc gin phan tir thé heteroxyclyl c6 thé dién ra thong qua nguyén tir cacbon hodc

thong qua nguyén tir khac loai.

Theo mdt phuong 4n, “vong khéc loai” hodc “heteroxyclyl” 1a oxazolin,
isoxazolin, oxetanyl, tetrahydropyranyl, azetidinyl, 1,4-dioxanyl,
hexahydroazepinyl, piperazinyl, piperidinyl, pyrolidinyl, morpholinyl, hoéac
thiomorpholinyl.

Theo mdt phuong 4n, “vong khac loai” hodc heteroxyclyl” 1a dihydrofuranyl,
dihydroimidazolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl,
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl,
dihydropyrimidinyl,  dihydropyrolyl,  dihydrotetrazolyl,  dihydrothiadiazolyl,
dihydrothiazolyl, ~dihydrothienyl, ~dihydrotriazolyl, tetrahydrofuranyl, hodc
tetrahydrothienyl.

Thuat ngft "duge dung" c6 nghia 1a cdc thanh phan ctia duoc phim phai

tuong thich v4i nhau va khong c6 hai dbi voi ddi tugng nhan ching.
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Thuét nglt “ngdn nglra” nhu dugce st dung trong ban md ta d6i voi bénh
Alzheimer hoic cac bénh than kinh khéc, ding dé chi viéc 1am giim kha ndng tién

trién bénh.

Thuét ngft "d6i tuong" (con duge d& cap dén trong ban mo ta nay 1a "bénh
nhan"), nhu dugc sit dung trong ban mo ta, dung dé chi dong vat, t6t hon 1a dong
vat ¢6 v, tot nhat 1a ngudi.

Thuat ngit “dugc thé” c6 nghia 1a mt hodc nhiéu hydro trén nguyén tir dinh
ra duge thay thé bing céch chon tir nhém dugc chi dinh, v6i diéu kién hoéa tri binh
thuong ctia nguyén ti dinh ra trong céac diéu kién hién c6é khong bi vuot qud, va
phép thé nay tao ra hop chét 6n dinh. Trir khi duge néu trai nguge mot cach 13 rang,
thi cho phép thé boi phan tir thé dugc néu trén nguyén tir bat ky véi didu kién phép
thé nay duoc cho phép theo phuong dién héa hoc va tao ra hop chat on dinh. Viéc
két hop cac ph?m tr thé va/hodc cac gia tri bién thién chi duoc cho phép néu viéc
két hop nay tao ra hop chét n dinh. Hop chét "én dinh" 13 hop chat ma c6 thé dugc
diéu ché va phan lap va c6 ciu truc va tinh chét gitt dugc hodc co thé dugc khién
cho gilt dugc trang thai gan nhu khong thay dbi trong mot khoang thoi gian du dé
cho phép str dung hop chét nay cho cac muc dich dugc mé ta & day (chang han nhur,

dung dé tri liéu hodc phong ngira bénh cho ddi tugng).
Theo mot phuong an khéc cé cong thirc I, X 1a S(O)a.
Theo mdt phuong an khac cé cong thuc I, X 1a C(O).
Theo mdt phuong 4n khéc ¢6 cong thie I, R! 1a NR*RP.
Theo mdt phuong 4n khac ¢6 cong thuce I, R! 1a R,

Theo m6t phuong 4n khac ¢6 cong thie I, R? 1a H, (Ci-Cs)alkyl, hodc (Cs-
Ce)xycloalkyl, trong d6 alkyl nay tuy y duogc thé bang phenyl, pyridinyl, hodc

isothiazolyl.
Theo mdt phuong an khac c6 cong thirc I, R* 1a H hodc (Ci-Cs)alkyl.
Theo mdt phuwong 4n khac c6 cdng thic I, R* 1a H hodc metyl.

Theo mdt phuong an khac cé cong thic I, R*1a H.
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Theo mot phuong an khéc cé cong thire I, R”1a Hhodc metyl.

Theo mét phuong 4n khéc c6 cong thie I, R°1a H.

Theo mdt phuwong an khac co cong thic I, R® 1a (Ci-Cs)alkyl, thienyl,
pyrazolyl, benzoxadiazolyl, benzothiazolyl,hodc oxadiazolyl, trong do6 thienyl,
pyrozolyl, benzoxadiazolyl, va oxadiazolyl nay tuy y dugc thé bang mot hoic nhiéu
metyl hodc hydroxyl, va trong do alkyl nay tuy y duoc thé bang pyridinyl,
tetrahydropyranyl, isothiazolyl, hodc phenyl.

Theo mot phuong 4n khéc cé cong thire I, R°1a metyl.
Theo mot phuong 4n khac cé cong thire I, -X-R' 1a —(C=0)-RL

Theo mdt phuong 4n khac c¢6 cong thie I, -X-R' 13
0
il
™
Theo mot phuwong 4n khéc c6 cong thuc I hodc II, A (hodc vong A) 1a

oxadiazolyl, thiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, imidazolyl, isothiazolyl,
isoxazolyl, furanyl, thienyl, triazolyl, hodc pyrolyl.

Theo mdt phuong an khac c6 cong thirc I hodc II, A (hodc vong A) la
oxadiazolyl, thiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, isoxazolyl, hodac

imidazolyl.
Theo mdt phuong 4n khac cd cong thic I hodc II, A (hodc vong A) la
oxadiazolyl, thiazolyl, oxazolyl, pyrazolyl, isoxazolyl, hogc thiadiazolyl.

Theo mét phuong an khic c6 cong thic I hodc II, A (hodc vong A) la

oxadiazolyl, oxazolyl, isoxazolyl, hodc thiazolyl.

Theo mot phwong 4n khac ¢ cong thirc I, cac nhom R duoc chon tr OH,
oxo, NRPR’, CN, alkoxy, halogen, aminoalkyl, hydroxyalkyl, alkyl, alkenyl,
alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl, trong d6 R nay dugc chon tu
alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl, con tuy y dugc
thé bing mét hodic nhidu phan tir thé doc 14p dugc chon tir R
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Theo mét phuong 4n khéc c6 cong thuc I, nhém R doc lap duge chon tix
NRSR?, CN, (Ci-Csalkoxy, halogen, (Ci-Cs)alkyl, (C3-Cs)xycloalkyl, phenyl,
indanyl, tetrahydronaphtalenyl, pyrazolyl, pyridinyl, oxazolyl, isoxazolyl,
tetrahydroxyclopentapyrazolyl, imidazopyridinyl, indolyl,
tetrahydropyrazolopyridinyl, dihydropyrrolopyrazolyl, pyridazinyl,
pyrazolothiazolyl, va piperidinyl, trong d6 alkoxy, alkyl, xycloalkyl, indanyl,
tetrahydronaphtalenyl, pyrazolyl, pyridinyl, oxazolyl, isoxazolyl,
tetrahydroxyclopentapyrazolyl, imidazopyridinyl, indolyl,
tetrahydropyrazolopyridinyl, dihydropyrrolopyrazolyl, pyridazinyl,
pyrazolothiazolyl, va piperidinyl nay tuy y dugc thé bing mdt hodc nhidu phan tir

thé doc 1ap duge chon tir R

Theo mot phuong 4n khéc ¢ cdng thirc I, R duoc chon tir (C3-Cg)xycloalkyl,
phenyl, indanyl, tetrahydronaphtalenyl, pyrazolyl, pyridinyl, oxazolyl, isoxazolyl,
tetrahydroxyclopentapyrazolyl, imidazopyridinyl, indolyl,
tetrahydropyrazolopyridinyl, dihydropyrrolopyrazolyl, pyridazinyl,
pyrazolothiazolyl, va piperidiny], mdi nhém nay tuy y duoc thé bang mot hoic

nhiéu phin tir thé doc lap duge chon tir RM™.

Theo mot phuong 4n khac c6 cong thic I, R 13 xyclobutyl, xyclopentyl,
xyclohexyl, phenyl, pyrazolyl, pyridinyl hodc isoxazolyl, mdi nhém nay tuy y dugc
thé bang mot hodc nhiéu phé”m tir thé doc 14p dugc chon tu F, Cl, Br, metyl, metoxy,
etyl, etoxy, propyl, CF3, CH2CF3;, OCHs, OCHF>, OCH:CF3, xyclopropyl, NR6R’
va CN.

Theo mét phuong 4n khéc c6 cdng thirc I, R dugce chon tlr phenyl, pyrazolyl,
pyridinyl va isoxazolyl, trong d6 phenyl, pyrazolyl, pyridinyl va isoxazolyl nay tuy
¥ dugc thé bing mot hogc nhiéu phan tir thé doc 1ap dugce chon tit F, Cl, Br, metyl,
metoxy, etyl, etoxy, propyl, CF3, CH2CF3;, OCH3, OCHF2, OCH2CF3, xyclopropyl,
NRR7 va CN.

Theo mdt phuong 4n khac c6 cong thic I, n bang 0, 1, hodc 2.

Theo mot phuong an khac cé cong thirc I, n bang 0 hoic 1.
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Theo mot phuong an khac c6 cong thire I, n bang 0.

Theo mét phuong an khéc cé cong thirc I, R* doc 1ap 1a halogen hodc (Ci-
Cas)alkyl, trong do alkyl nay tuy y dugc thé bing mot hoc nhiéu halogen;

hodc, hai R? khi ca hai déu 1a (Ci-Cs)alkyl va dugc gén vao cling mot nguyén
tit cacbon, thi tiy ¥ ¢6 thé két hop véi nhau dé tao thanh xyclopropyl, xyclobutyl,
hodc vong xyclopentyl hodc, khi ca hai déu 1a (C1-Ca)alkyl va khong duoc gan vao
cung mot nguyén tr cacbon, thi tuy y ¢6 thé két hop v6i nhau va tao thanh vong bac
cau, trong d6 xyclopropyl, xyclobutyl, xyclopentyl hodc vong bic ciu nay co thé
thy ¥ duoc thé bing mot hoic nhiéu phan tir thé doc 1ap duoc chon tir OH, halogen,
hoac (Ci-Cy)alkyl.

Theo mdt phuwong an khéc c6 cong thie I, R* doc 14p 1a halogen, metyl hodc
etyl, trong d6 metyl hodc etyl nay tuy y duoc thé bang mot hodc nhiéu halogen;

hoic, hai R? khi ca hai déu 1a metyl hodc etyl va dugc gan vao cling mot
nguyén tir cacbon, thi tiy y ¢o thé két hop véi nhau dé tao thanh xyclopropyl,
xyclobutyl, hodc vong xyclopentyl hodc, khi ca hai déu 12 metyl hoic etyl va khong
duoc gan vao cing mdt nguyén ti cacbon, thi tuy y c6 thé két hop voi nhau va tao
thanh vong béc cau.

Theo mdt phuong an khac c6 cong thire I, R? 1a F, hodc metyl.

Theo mdt phuong 4n khac ¢6 cong thie I hogc II, R® 1a H, F hodc metyl.

Theo mot phuong an khac c6 cong thire I hodc II, R*1a H, F hodc metyl.

Theo mdt phuong 4n khéc ¢6 cong thire T hoge TI, R? va R* tlly y ¢6 thé két
hop v6i nhau d tao thanh xyclopropyl, xyclobutyl, xyclopentyl hodc vong
xyclohexyl trong d6 vong nay co thé tiy y dugc thé bing mét hodc nhicu phan tir
thé doc 14p dugc chon tir OH, halogen, hodc (Ci-Ca)alkyl.

Theo mdt phuong an khéac cé cong thirc I hoac II, R3 va R* ty ¥ 6 thé két
hop véi nhau dé tao thanh xyclopropyl, xyclobutyl, xyclopentyl hodc vong
xyclohexyl.

Theo mdt phuong an khac c6 cong thirc I, R® 14 H hoac metyl.
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Theo m6t phuong 4n khéc ¢6 cong thire I, R® 1a H.
Theo mot phuong 4n khac ¢6 cong thirc I, R® 1a H hodc Me.
Theo mot phuong 4n khéc c¢6 cong thie I, R” 1a H hodc Me.

Theo m6t phuong 4n khéc cé cong thie I, R® 1a OH, (Ci-Cs)alkyl, phenyl,
pyridinyl, hodc isothiazolyl.

Theo mot phuong 4n khic c6 cong thiac I, R® 1a phenyl, pyridinyl, hodc
isothiazolyl.

Theo mét phuong an khac c¢6 cong thirc I, R® 1a pyridinyl, tetrahydropyranyl,
hodc phenyl.

Theo mdt phuong 4n khac ¢ cong thirc I, R1? 1a metyl hodc hydroxyl.

Theo mét phuong 4n khac cé cong thuc I, R'' 1a halogen, OH, oxo, CF3,
OCF3, CN, (Ci-Cq)alkyl, O(Ci-Cs)alkyl, S(Ci-Cs)alkyl, C=0O(Ci-Cs)alkyl, NR!ZR1,
(C=0)NRCR’, (C=0)ORS, (C2-Cs)alkynyl, (Cs-Cs)xycloalkyl, O(Cs-Ce)xycloalkyl,
C=0(C3-Ce)xycloalkyl, aryl, O-aryl, heteroaryl, hodc heteroxyclyl, trong do alkyl,
xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy y doc 1ap duge thé bang mot
hodc nhiéu halogen, (Ci-Cs)alkyl, (C3-Ce)xycloalkyl, CF3, OCF3, OCH3, CN, OH

va 0Xxo0.

Theo mét phuong 4n khéc ¢ cong thic I, R 1a F, CL Br, OH, NR”R",,
CFs, OCF3;, CN, (Ci-Csalkyl, O(Ci-Cslalkyl, (Cs3-Co)xycloalkyl, O(Cs-
Ce)xycloalkyl, phenoxy, phenyl, pyridinyl, pyrimidinyl, pyrazolyl, pyrolyl, hoac
imidazolyl, trong d6 alkyl, xycloalkyl, phenoxy, phenyl, pyridinyl, pyrimidinyl,
pyrazolyl, pyrolyl, va imidazolyl nay tuy y duogc thé bang mot hodc nhiéu phan tir
thé doc lap duoc chon tr halogen, (C1-Cs)alkyl, CN, va OH, trong d6 alkyl nay tuy
y duoc thé bang mot hozc nhiéu flo.

Theo mdt phuwong 4n khic c¢é cdng thie I, R 1a F, Cl, Br, OH, NRI?2R1,
CF3, OCF3;, CN, (Ci-Caalkyl, O(Ci-Cs)alkyl, (Cs-Ce)xycloalkyl, O(Cs-
Ce)xycloalkyl, phenoxy, phenyl, pyridinyl, pyrimidinyl, pyrazolyl, pyrolyl, hodc
imidazolyl, trong d6 alkyl, xycloalkyl, phenoxy, phenyl, pyridinyl, pyrimidinyl,
pyrazolyl, pyrolyl, va imidazolyl nay tuy y dugc thé bing mot hodc nhiéu phan ti
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thé doc lap duoc chon tir halogen, (Ci1-Ca)alkyl, CN, va OH, trong d6 alkyl nay tuy

vy duoc thé bang mot hogc nhiéu flo.

Theo mot phuong an khac c6 cong thirc I, R! 1a F, ClL, Br, metyl, metoxy,
etyl, etoxy, propyl, CF3, CH2CF3, OCHs, OCHF2, OCH2CF3, xyclopropyl, NR'?R",
hodc CN.

Theo mot phuong an khéc c6 cong thic I, RM 1a F, Cl, Br, metyl, metoxy,
etyl, etoxy, propyl, -CH2OH, -CH.CH20H, -CF3, -CH2CF3, -OCF3, -OCHF,, -
OCHCF3, hodc xyclopropyl.

Theo mét phuong 4n khac c6 cong thie I, R' 1a H hodc (Ci-Ca)alkyl.
Theo mot phuong an khac cé cong thirc I, R!3 1a H hoic (Ci-Cy)alkyl.
Theo mot phuong an khac c6 cong thirc II, m bé'mg 0, 1, 2, hodc 3.
Theo mot phuong an khac c6 cong thire I, m bang 0, 1, hodc 2.

Theo mot phuong an khac cé cong thire I, m bang 0 hodc 1.

Trong céac hop chét c6 cong thire I hogc II, cac nguyén tir co thé c6 do giau
ddng vi tu nhién cua ching, hodc mdt hoac nhiéu nguyén tir c6 thé dugc lam giau
nhan tao trong chit ddng vi cu thé c6 clng s6 nguyén tir, nhung khéi luong nguyén
tr hodc sb khoi khac véi khéi luong nguyén tir hodc s6 khdi dugc tim thay nhiéu
trong tu nhién. Sang ché dy dinh bao gém tht ca cac bién thé dong vi thich hop cua
cac hop chét co cong thire I hodc II. Vi du, céc dang déng vi khac nhau cta hydro
(H) bao gdm proti ('H) va doteri (*H hogc D). Proti 1 chdt dong vi hydro ndi bat c6
trong tw nhién. Viéc lam giau cho doteri c6 thé dat duoc mot s6 loi ich tri ligu, nhu
gia ting thoi gian ban & in vivo hodc lam giam céc yéu cAu v& lidu lugng, hodc c6
thé tao ra hop chét hitu ich 1am tiéu chudn dé dic trung hoa cic mau sinh phém.
Hop chét dugc lam giau ddng vi trong cong thirc I hodc cong thic II co thé duoc
diéu ché ma khong can thir nghiém qué mirc bing cac k¥ thuat thong thuong da biét
15 ddi v6i ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuat nay hodc bang cac
quy trinh twong tw nhu cac quy trinh duge mo ta trong cac So d6 va Vi du & day
béng cach st dung céc chét phan ung va/hoic chét trung gian dugc lam giau dong

vi thich hop.
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Tru khi dugc néu trai ngugc mot cach rd rang, tAt ca cac khoang duoc trich
dAn & diy déu mang tinh toan bd. Vi du, vong heteroaryl duge md ta la chua tir "1
dén 3 nguyén tir khic loai" nghia 1a vong nay co thé chira 1, 2, hodc 3 nguyén tu
khac loai. Cling can hiéu rang khoang bét ky duoc trich dan & day bao gbm tat ca
cac khoang con ndm trong khoang d6 trong pham vi ctia n6. Cac dang duge oxy hoa

ctia nguyén tir khac loai N va S cling nam trong pham vi ctia sang che.

Nguoi c6 hidu biét trung binh trong linh vuc k§ thudt ndy sé hidu ring
nguyén ti cacbon trong cac phan tir hitu co co thd thuong dugc thay thé bang
nguyén ti silic dé thu duge céc hop chét 6n dinh twong tu. Vi dy, nguyén ti cacbon
trong cac nhom alkyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl, c6 thé thuong
duoc thay thé bing nguyén ti silic dé thu dwoc hop chat 6n dinh. T4t ca céc hop

chat ndy nam trong pham vi cua sang cheé.

Khi gié tri bién thién bt ky (vi du, R) xuat hién nhiéu hon mét lan trong hop
phén bat ky hogc trong cong thirc I hodc trong cong thirc khac bét ky thé hién va mo
t4 hop chit theo séng ché, thi dinh nghia cta né vé timg trudng hop xuét hién
khong phu thudc vao dinh nghia cta n6 trong moi trudong hop xuét hién khac. Ngoai
ra, viée két hop céac phﬁn tr thé va/hodc gid tri bién thién chi dugc cho phép néu

viéc két hop nay tao ra hop chét n dinh.

Mot s6 hop chét nhat dinh theo sdng ché c6 thé c6 tim khong doi xtmg va c6
thé xuét hién dudi dang hoén hop cua cac chét ddng phan lap thé, hodc dudi dang
céc chat ddng phan khong dbi quang, hodc chit ddng phén d6i anh riéng ré. TAt ca
céc dang dong phan ctia cac hop chét nay, bat ké 1a duoc phan 13p hay & trong hdn

hop, déu nam trong pham vi ctia sang che.

Mot s6 hop chét nhit dinh theo sang ché c6 thé ton tai duéi dang chat hd
bién. Pbi v6i cac muc dich cta sang ché, khi dé cap dén hop chét c¢6 cong thirc 1
hoiic 11 1a d8 cap dén hop chét nay vé ban chét, hodc dén chat hd bién bét ky trong
s6 cac chat hd bién cua n6 vé ban chét, hoic dén hon hop cta hai hodc nhiéu hon

hai chét hd bién.

Céc hop chit theo sang ché c6 thé ¢ tinh hitu ich trong viéc ngin ngira, didu

tri, hodc cai thién bénh Alzheimer. Cac hop chit nay cling c6 thé hitu ich trong
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ngan ngua, diéu tri, hodc cai thién cac bénh khac duoc diéu tiét boi a7 nAChR, nhu
bénh tAm than phén liét, bénh rdi loan gidc ngh, bénh Parkinson, chimg tu ky, hoi
ching mét doan gen rAt nho, cac bénh viém, céc rdi loan dau (bao gém con dau cép
tinh, con dau do viém va con dau than kinh) va cac r6i loan nhén thic (bao gdm
chiimg suy giam nhén thirc nhe). Céc tinh trang bénh ly khac ma ¢ thé duoc ngin
ngira, didu tri, hodc cai thién bang cac hop chit theo sang ché bao gdm chimg ting
huyét ép phdi, bénh phdi tic nghén man tinh (chronic obstructive pulmonary
disease -COPD), bénh hen, ching tiéu tién khong tu chi, bénh glucom, Trisomy 21
(Ho6i ching Down), bénh dong mach néo nhiém bot, bénh sa sut tri tué thoai hoa,
chiimmg chay mau ndo di truyén kém thoai héa dang bot kiéu Dutch (Hereditary
Cerebral Hemorrhage with Amyloidosis of the Dutch-Type-HCHWA-D), bénh
Creutzfeld-Jakob, rdi loan prion, bénh xo cling teo co cdt bén, bénh liét trén nhan
tién trién, chan thuong diu, dot quy, bénh viém tuy, bénh viém co thé vui, cac
ching thoai hoa dang bot ngoai bién khac, bénh tiéu duong, bénh than, bénh ung

thu, va chimg xo vita dong mach.

Theo céc phuong an dugc uvu tién, hop chit theo sang ché c6 thé hitu ich
trong ngédn ngua, diéu tri, hodc cai thién bénh Alzheimer, 161 loan nhan thire, bénh
tam than phan liét, 1di loan dau va rdi loan giéc ngu. Vi dy, céc hop chét nay ¢6 thé
hitu ich d& ngan ngira bénh sa sut tri tué thude kiéu Alzheimer, ciing nhu dé diéu tri
bénh sa sut trf tué giai doan sém, giai doan gifta hodc giai doan mudn thudc kiéu

Alzheimer.

Céc tinh trang bénh hodc rdi loan tAm than phan ligt tiém 4n ma hop chét
theo sang ché c6 thé hitu ich d6i v6i chung bao gdm mot hodc nhiéu tinh trang bénh
I hodc bénh sau: bénh tAm than phan liét hodc r6i loan tim thin bao gdm bénh tam
thin phén liét (hoang tudng 4o gidc, khong trat tw, giam truong luc hodc khong biét
hoa), r6i loan tAm than phan liét, roi loan phan liét cam xuc, rdi loan hoang tudng,
161 loan loan tdAm than ngén han, roi loan tAm than chia sé, roi loan tam than do tinh
trang y té tong quét va rdi loan tAm than do chét cam tng hogc do thuc cam tng
(phenxyclidin, ketamin va cac thuéc gdy mé phan ly khéac, amphetamin va céc

thubc kich thich than kinh khéc va cocain), réi loan tm thin két hop véi rdi loan
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cam xtc, 1i loan tAm than phéan Ung ngén han, r6i loan tAm than phén liét cam xuc,
161 loan "phé tdm than phan liét" nhu 161 loan phan liét hodc 161 loan nhan cach
phéan liét, hodc bm yéu lién quan dén rbi loan tAm than (nhu r6i loan trim cam
chinh, rbi loan (ludng cuc) hung tram cam, bénh Alzheimer va hoi ching cing
thang sau sang chén tm 1y), bao gdm ca cac hodi ching tich cuc va tiéu cuc cia
bénh tdm thin phan liét va cac r6i loan tAm than khéc; 161 loan nhén thic bao gém
bénh sa sut tri tué (lién quan dén bénh Alzheimer, ching thiéu mau cuc bo, bénh sa
sut tri tué nhiéu 4, sang chén tAm ly, cac vAn dé vé mach hodc dot quy, bénh HIV,
bénh Parkinson, bénh Huntington, bénh Pick, bénh Creutzfeldt-Jacob, giam oxy
huyét chu sinh, c4c tinh trang y té téng quat khac hodc lam dung chét); mé sang, rdi

loan quén hodc giam nhén thirc do tudi gia.

Do do, theo m¢t phuong an cu thé khac, sang ché dé cap dén phuong phap
dé ngéan ngua, diéu tri, hodc cai thién bénh tAm than phan liét hodc 161 loan tAm than
bao gdm bude cho bénh nhan can diéu tri bénh dung mot lugng hitu hiéu cua hop
chit theo sang ché. Hién tai, vin ban xét duyét cta tai liéu Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR) (2000, American Psychiatric
Association, Washington DC) xuat ban 1an tht tu néu ra mdt cong cu chin doan ma
bao gdm bénh tAm than phan liét hoang tudng 4o giac, khong trit tu, gidm truong
luc hodc khong biét hda va rdi loan tAm than do chat cam tng. Nhu dugc st dung
trong ban mo ta, thuat nglt "bénh tam than phén liét hoac rdi loan tdm than" bao
gé)m viée diéu tri cac 61 loan tinh thdn d6 nhu dugc md ta trong DSM-IV-TR.
Ngudi c¢6 hiéu biét trung binh s& nhan ra rang c6 cac danh phép, khoa phén loai
bénh va hé thdng phan loai thay thé nhau ddi voi cac rdi loan tinh than, va cic hé
théng nay lién quan dén quy trinh xt ly y té va khoa hoc. Do d6, thuat ngit "bénh
tim than phan liét hodc 161 loan tAm than" dugc du dinh 13 bao g@)m cac rdi loan
tuong tu dugc mo ta trong cac ngudn chin doan khéc.

Tinh trang bénh ly gidc ngh hodc rdi loan gidc ngd tiém 4n ma hop chat theo
sang ché c6 thé hitu ich dbi véi chiing bao gdém ting cudng chét luong gidc ngu; cai
thién chit luong gidc ngt; ting kha nang duy tri gidc ngu; gia ting gid tri ma duge

tinh tir thoi gian dbi tuong ng chia cho thoi gian d6i tuong cb gang ngl; giam tinh
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trang ngt mudn hodc bét du gidc ng mudn (thoi gian can dé budn ngh); giam cac
khé khin trong viéc budn ngl; ting kha nang ngu lién tuc; giam sé lan tinh gidc
trong khi ngu; giam tinh trang tinh vao dém; gidm thoi gian can dé thire ddy sau khi
bét dau ngh 1an dau; gia ting tbng thoi gian ngl; giam tinh trang gidc ngi 1o rac;
thay dbi thoi gian, tAn sudt hodc khoang thdi gian cta cac dot ngh REM; thay dbi
thoi gian, tin suit hoic khoang thoi gian ciia cic dot ngli séng chim (tc 1a giai
doan 3 hodc 4); gia ting sb lugng va phan trdm ngt giai doan 2; thiic dAy gide ngu
song cham; ting cudng hoat tinh EEG-delta trong khi ngl; gia tang sy tinh tdo vao
ban ngay; lam giam tinh trang ngl ga git ban ngay; diéu tri hodc lam giam tinh
trang ngl qua nhiéu vao ban ngay; ching mAt ngt; ching ngt lim; ching ngu ri;
gidc ngd bi gidn doan; chimg ngung thé khi ngl; ching thao thirc; ching rung giat
co vé dém; gian doan gidc ngd REM; mét moi sau chuyén bay; mAt can bang gibc
ngti do ddi ca & cong nhén; ching loan gic ngd; chimg hoang loan khi ngu; ching
mét ngi lién quan dén trAm cam; r6i loan cam xtc/tAm trang; cling nhu chimg mong
du va dai ddm; va bénh 1di loan giéc ngu lién quan dén tudi tac; bénh Alzheimer gia
tang khi hoang hon; cac tinh trang bénh ly lién quan dén nhip tim cling nhu cac rdi
loan tinh than va thé chit lién quan dén viéc di chuyén qua cic ving thoi gian va
dén viéc xoay vong ché do doi gio létrh viée; céc tinh trang bénh 1y do thudc ma gay
ra sy giam giéc ngu REM nhu 1a mot tdc dung phu; céc triu ching duoc boe 16 boi
gidc ngt khong hdi tinh va chimg dau co hodc ching ngung tho khi ngu lién quan
dén cac mat can biang ho hap trong khi ngu; va céc tinh trang bénh 1y do chat lugng
gidc ngn giam di.

Céc 161 loan dau ma hop chat theo séng ché c6 thé hitu ich dbi véi chiing bao
gdém con dau thdn kinh (nhu dau than kinh sau zona, chén thuong déy than kinh,
"dau", chang han nhu, dau 4m hd, dau chi 4o, dau chan rang, bénh dau than kinh do
tidu duong, bénh dau mot day thin kinh do sang chin tdm ly, bénh dau nhiéu day
than kinh); hoi chimg dau trung wong (c6 thé 13 do ton thuong bat ky thuc té & muc
6 bat ky cia hé than kinh); hoi chimg dau sau phiu thudt (chdng han nhu, hoi
ching sau phau thuét nguc, hoi ching sau phau thuat mé nguc, dau chén ring); dau
xuong va khop (bénh viém xuong khép); dau do chuyén dong lap di ldp lai; dau

rang; dau do ung thu; dau can co (t6n thuong co, dau co xo héa); dau trong thoi ky
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phau thuit (phiu thuat tbng quat, bénh phu khoa); dau man tinh; dau bung kinh,
cling nhu dau lién quan dén ching dau that nguc, va con dau do viém do céc
nguyén nhan khac nhau (chang han nhu bénh viém xuong khép, viém khép dang
thép, bénh thép khép, chimg viém bao gan va bénh ght); dau ddu; dau nira dau va
dau dau cum; ching ting cam dau nguyén phat; chung ting cam dau thir phat; loan
cam dau nguyén phat; loan cam dau thir phat; hodc con dau khéc do sy cam thu

trung uong.

C4c tinh trang bénh 1y hodc rdi loan tiém 4n c6 thanh phﬁn viém manh ma
hop chét theo sang ché c6 thé hitu ich dbi voi ching bao gdm mot hogc nhiéu tinh
trang bénh Iy hodc bénh sau: bénh tidu dudng (ching viém toan thin & bénh tiéu
duong c6 dau higu & viée gia ting xytokin trong mau chang han nhu IL-6 va TNFa
ma c6 thé din dén sy khang insulin); bénh hen; chimg viém khép; ching xo nang;
nhi®m tring; bénh viém loét dai trang; bénh viém rudt; chimg xo vita dong mach;
chémg viém than kinh lién quan dén bénh thodi héa than kinh (chdng han nhu bénh
Alzheimer, bénh Parkinson, bénh Creutzfeldt-Jacob, bénh sa sut tri tug tién dinh
thai duong, bénh thoai héa vo nfio hach ddy, bénh Pick, bénh liét trén nhén tién
trién, t6n thuong no do sang chén tdm ly, bénh Huntington, bénh xo ciing teo co

cot bén).

Hop chét theo sdng ché cling c6 thd duoc sir dung dé didu tri hoic ngin ngira
hoiic cai thién chig réi loan van dong va bao vé dé khéng bi thodi héa than kinh &
c4c té bao than kinh thé van trong bénh Parkinson. Ngoai ra, hop chét theo sang ché
6 thé duge st dung dé 1am giam su dung nap va/hodc phu thudc vao viéc diéu tri
dau bang opioit, va dé diéu tri hoi chimg do cai nghién chéng han nhu, rugu, opioit,

va cocain.

Hop chét theo sang ché c6 thé dugc dung dudi dang mubi duge dung. Thuat
ngit "mudi dugc dung" dung @ chi mudi c6 do hiéu nghiém ctia hop chat gdec va
khong phai dang khong mong mudn vé mit sinh hoc hodc vé mit khac (ching han
nhu, khong doc va cling khong gay hai cho d6i tuong nhan ching). Céc mudi thich
hop bao gém mubi cdng axit ma cé thé, vi du, duoc tao ra bang cach trén dung dich

chtta hop chit theo sang ché véi dung dich chura axit duge dung nhu axit clohydric,
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axit sulfuric, axit axetic, axit trifloaxetic, hodc axit benzoic. Nhiéu hop chét theo
sang ché mang gbc axit, trong trudng hop d6 cic mudi dugc dung thich hop cua
chung c6 thé bao gém mudi kim loai kiém (chéng han nhu, mudi natri hosc mudi
kali), mudi kim loai kiém thd (chang han nhu, mubi canxi hodc mudi magie), va cac
mubdi duge tao thanh véi céc phdi tir hitu co thich hop nhuw mudi amoni bic bén.
Ngodi ra, trong trudng hop nhém axit (-COOH) hodc nhém rugu c6 mdt, thi este
dugc dung cé thé duogc st dung dé 1am thay ddi do hoa tan hodc dic tinh thiy phan
ctia hop chét nay.

Cac mudi cong axit ldy vi du bao gébm axetat, ascorbat, benzoat,
benzensulfonat, bisulfat, borat, butyrat, xitrat, camphorat, camphorsulfonat,
fumarat, hydroclorua, hydrobromua, hydroiodua, lactat, maleat, metansulfonat
("mesylat"), naphtalensulfonat, nitrat, oxalat, phosphat, propionat, salixylat,
sucxinat, sulfat, tartrat, thioxyanat, toluensulfonat (con dugc biét dén la tosylat) va
dang twong tw. Ngoai ra, céc axit thuong duge coi 14 thich hop dé tao ra cac muodi
hitu ich vé mat duge 1y tir cac hop chit duoc bazo duge mo ta trong, vi dy, P. Stahl
et al, Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection
and Use. (2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical
Sciences (1977) 66(1):1-19; P. Gould, International J. of Pharmaceutics (1986) -
33:201-217; Anderson et al, The Practice of Medicinal Chemistry (1996),
Academic Press, New York; va trong The Orange Book (Food & Drug

Administration, Washington, D.C. trén trang web cua ho).

Céc mudi bazo ldy 1am vi du bao gém mudi amoni, mubi kim loai kiém nhu
mubi natri, mudi lithi, va mudi kali, mudi kim loai kiém thd nhu mudi canxi va
mudi magie, cac mudi véi bazo hitu co (vi dy, amin hitu co) nhu dixyclohexylamin,
t-butyl amin, cholin, va cac mubi v6i axit amin nhu arginin, lysin va dang tuong tu.
Céc nhém chira bazo nito c6 thé duge tao bac bdn véi cac chat nhu alkyl halogenua
bac thdp (chang han nhu, metyl, etyl, va butyl clorua, bromua va iodua), dialkyl
sulfat (chéng han nhu, dimetyl, dietyl, va dibutyl sulfat), halogenua mach dai
(chdng han nhu, dexyl, lauryl, va stearyl clorua, bromua va iodua), aralkyl

halogenua (chang han nhu, benzyl va phenetyl bromua), va céc dang khac.
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Péi véi cac muc dich 13 ngin ngira, diéu tri, hodc cai thién ching suy gidm
nhéan thic & bénh Alzheimer, bénh Parkinson, bénh tdm than phan liét, ching rbi
loan van dong do L-DOPA cam Ung, va chimg viém, thi cac hop chét theo sang
ché, tuy y dudi dang mudi, ¢6 thé dugc dung bang phuong thitc bét ky ma tao ra sy
tiép xuc gitta hoat chét véi diém tac dong cua chat d6. Chung co thé duoc ding
bing mét hodc nhiu phuong tién théng thuong sin c6 dé st dung két hop voi céc
duge phdm, dudi dang céc chat tri li€u don 1€ hogc trong t6 hop ctia cac chat tri
liéu. Chung co thé duoc ding mdt minh, nhung thudng duoc dung véi chét mang
duoc duoc chon trén co s¢ duong dung dugc chon va thue tién duoc ly tidu chuén.
Cac hop chét theo sang ché c¢6 thé, vi dy, dugc dung bdi mot hodc nhiéu duong sau:
qua dudng miéng, ngoai duong tiéu hoéa (bao gbm céc k¥ thuét tiém dudi da, trong
tinh mach, trong co, tiém trong xuong trc hodc ky thuat truyén), bang cach xong hit
(nhu & dang xit), hodc qua truc trang, dudi dang don vi lidu lwong cua dugc phadm
chira lugng hitu hi€u ctia hop chét va chét mang, chét bd trg va chat dan thube dugc
dung khong doc thong thuong. Cac dugc phim dang 16ng thich hop dé ding qua
dudng miéng (ching han nhw, hdn dich, siro, cdn ngot va dang tuong tu) c6 thé
duogc bao ché theo cac ky thuat da biét trong linh vuc k¥ thuét nay va cé thé st
dung mdi trudong binh thuong bét ky nhu nuée, glycol, dau, ruou va dang tuong tu.
Céc duoc phém dang rén thich hop dé dung qua dudng miéng (chéng han nhu, bot,
vién tron, vién nang va vién nén) co thé duoc bao ché theo cac k¥ thuat di biét
trong linh vuc k¥ thudt nay va cé thé st dung cac ta dugc ran nhu tinh bot, dudng,
cao lanh, chat 1am tron, chét lién két, chat phén rd va chét tuong tu. Cac duge phém
dung ngoai duong tiéu hoa co thé duoc bao ché theo cac k¥ thuat da biét trong linh
vuc k¥ thuit nay va thuong st dung nude vo trung lam chit mang va tlly ¥ céc
thanh phén khéc, nhu chat hd trg hoa tan. Cac dung dich tiém c6 thé duoc bao ché
theo cac phuong phép da biét trong linh vuc k¥ thuét nay trong d6 chit mang nay
chira dung dich nudc mubi, dung dich glucoza hodc dung dich chira hdn hop cua
nude mubi va glucoza. Phan md ta thém vé cac phuong phap thich hop dé su dung
trong bao ché duogc phim theo sang ché va vé céc thanh phén thich hop dé st dung
trong céc dugc pham ndy dugc néu trong Remington's Pharmaceutical Sciences,

18" edition (ed. A. R. Gennaro, Mack Publishing Co., 1990).
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Céc hop chat theo sing ché nay cé thé dugc dung qua dudng miéng &
khoang li¢u lwong tir 0,001 dén 1000 mg/kg dong vat c6 va (chang han nhu, ngudi)
trong luong co thé mdi ngay & liéu duy nhat hodc & céc liéu chia nhd. Mot khoang
lidu lwong 1a tir 0,01 dén 500 mg/kg trong lugng co thé mdi ngay qua dudng miéng
& lidu duy nhét hodc & céc lidu don 1é. Mot khoang lidu luong khéc 1a tir 0,1 dén
100 mg/kg trong lugng co thé mdi ngdy qua dudng miéng & lidu duy nhét hodc cac
lidu duoc chia nho. Dé dung qua dudng miéng, cac duge phdm c6 thé duge cung
cép duéi dang vién nén hodc vién nang chira thanh phdn hoat tinh v&i lugng nam
trong khoang tir 1,0 &n 500 mg, cu thé 14 chta thanh phn hoat tinh véi lugng béng
1, 5,10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, va 500 mg dé diéu chinh
lidu theo triéu chimg cho bénh nhan cin didu tri. Muc lidu cu thé va tan suét cua
lidu Iuong dbi véi bénh nhan cu thé bt ky co thé duge thay doi va phu thude vao
nhiéu yéu t6 khac nhau bao gbm hoat tinh ctia hop chét cu thé duoc sir dung, do én
dinh chuyén hoa va thoi gian tdc dong lau ctia hop chét do, d6 tudi, trong luong co
thé, stc khoe téng quat, gioi tinh, ché do an, ché @6 va thoi gian dung, tbc do bai

tiét, to hop dugc chét, va do nghiém trong ctia tinh trang bénh ly cu thé.

Nhu duge luu ¥ & trén, sang ché cling d& cap dén phuong phap ngan ngira,
didu tri, hodc cai thién ching suy giam nhén thitc & bénh Alzheimer, bénh
Parkinson, bénh tAm than phan liét, ching roi loan van dong do L-DOPA cam ung,
va chimg viém bing céc hop chit theo sang ché két hop véi mot hodc nhiu chat trj
liéu va duoc phﬁm chira cac hop chat theo sang ché va mot hodc nhiéu chét trj liéu
duoc chon tir nhom bao gbm chét chéng bénh Alzheimer, vi du, cic chét e ché
beta-secretaza; cac chit cht vdn M1 mAChR hodc PAM; céc chét chu van M4
mAChR hodc PAM; cac chat dbi khang mGIluR2 hodc NAM hodc PAM; céc phéi
tit hodic chét hoat héa ADAM 10; chét trc ché gama-secretaza, nhu LY450139 va
TAK 070; chét diéu bién gama secretaza; chit tc ché phosphoryl héa tau; chat tic
ché van chuyén glyxin; chat chi vin LXR f; chét didu bién chu dang ApoE4; chat
d6i khang NR2B; chit didu bién thu thé androgen; chat ngan chin sy hinh thanh AP
oligome; chét cha van 5-HT4, nhu PRX-03140; chat ddi khang 5-HT6, nhu GSK
742467, SGS-518, FK-962, SL-65.0155, SRA-333 va xaliproden; chat d6i khéng 5-
HTla, nhu lecozotan; chit wc ché p25/CDKS5; chit d6i khang cta thu thé
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NK1/NK3; chat trc ché COX-2; chit trc ché LRRK2; chit trc ché HMG-CoA
reductaza; NSAID bao gdm ibuprofen; vitamin E; khang thé khang bot amyloit (bao
gb6m khang thé don dong khang bot amyloit dugc lam gidng nhu clia ngudi), nhu
bapineuzumab, ACC001, CAD106, AZD3102, HI12A11V1; cac hop chét khang
viém nhu (R)-flurbiprofen, nitroflurbiprofen, ND-1251, VP-025, HT-0712 va EHT-
202; céc chit chil van PPAR gama, nhu pioglitazon va rosiglitazon; chét d6i khang
cua thu thé CB-1 hodc chit cha vin ngugc cua thu thé CB-1, nhu AVE1625; cac
khang sinh nhu doxyxyclin va rifampin; chat dbi khang cta thu thé N-metyl-D-
aspartat (NMDA), nhu memantin, neramexan va EVTIO0I1; cac chit @c ché
cholinesteraza nhu galantamin, rivastigmin, donepezil, tacrin, phenserin, ladostigil
va ABT-089; chit kich thich bai tiét hormon ting truéng nhu ibutamoren,
ibutamoren mesylat, va capromorelin; cac chit dbi khang cua thu thé histamin H3
nhu ABT-834, ABT 829, GSK 189254 va CEP16795; chat chii van AMPA hodc
chit didu bién AMPA, nhu CX-717, LY 451395, LY404187 va S-18986; chét tc
ché PDE IV, bao gdbm MEMI1414, HT0712 va AVE8112; chét chi van ngugc
GABAA; chét tic ché GSK3p, bao gdm AZD1080, SAR502250 va CEP16805; chat
cht vén nicotin & té bao than kinh; chit chu van M1 chon loc; chét (tc ché HDAC;
va phdi tir kinaza diéu hoa i luc vi bng (microtubule affinity regulating kinase-
MARK); hodc cac dugc chit khac ma anh hudng dén thu thé hodc enzym ma lam
tang hiéu qua, do an toan, thudn tién, hodc lam giam cac tic dung phu khong mong

mudn hodc doc tinh khong mong mudn cta cac hop chat theo sang che.

Céc vi du v& t6 hop clia cic hop chit theo sang ché bao gdm cac t6 hop véi
céc chét ding dé didu tri bénh tAm than phan liét, vi du, két hop véi chét giam dau,
thubc ngu, chit chéng lo au, cac chit chéng loan thdn, chit chéng lo lang,
xyclopyrolon, imidazopyridin, pyrazolopyrimidin, cac thudc an than liéu nho, cac
chat chi van va chét dbi khang melatonin, chit tiét melatonin, benzodiazepin,
barbiturat, chat ddi khang SHT-2, va chét twong tu, nhu: adinazolam, alobarbital,
alonimit, aiprazolam, amisulprua, amitriptylin, amobarbital, amoxapin, aripiprazol,
bentazepam, benzoctamin, brotizolam, bupropion, busprion, butabarbital, butalbital,
capurua, carbocloral, cloral betain, cloral hydrat, clomipramin, clonazepam,

cloperidon, clorazepat, clordiazepoxit, cloretat, clopromazin, clozapin, xyprazepam,
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desipramin, dexclamol, diazepam, dicloralphenazon, divalproex, diphenhydramin,
doxepin, estazolam, ethclorvynol, etomidat, fenobam, flunitrazepam, flupentixol,
fluphenazin, flurazepam, fluvoxamin, fluoxetin, fosazepam, glutethimit, halazepam,
haloperidol, hydroxyzin, imipramin, lithi, lorazepam, lormetazepam, maprotilin,
mecloqualon, melatonin, mephobarbital, meprobamat, metaqualon, midaflur,
midazolam, nefazodon, nisobamat, nitrazepam, nortriptylin, olanzapin, oxazepam,
paraldehyt, paroxetin, pentobarbital, perlapin, perphenazin, phenelzin,
phenobarbital, prazepam, prometazin, propofol, protriptylin, quazepam, quetiapin,
reclazepam, risperidon, roletamit, secobarbital, sertralin, suproelon, temazepam,
thioridazin, thiothixen, tracazolat, tranylxypromain, trazodon, triazolam, trepipam,
trixetamit, triclofos, trifluoperazin, trimetozin, trimipramin, uldazepam, venlafaxin,
zaleplon, ziprasidon, zolazepam, zolpidem, va cac mudi cta ching, va cac t& hop
cua ching, va cac dang tuong tu, hodc hop cht theo sang ché c6 thé duogc dung két
hop véi viée st dung cac phuong phéap vét Iy nhu véi ligu phap anh sang hodc kich

thich dién.

Theo mot phuong an khac, cac hop chét theo sang ché ¢6 thé duoc sir dung
két hop véi levodopa (c6 hodc khong co chét (e ché decarboxylaza ngoai nfo chon
loc nhu carbidopa hoic benserazit), chit chong tiét cholin nhu biperiden (tuy y dudi
dang hydroclorua hoac mudi lactat cta ndé) va trihexyphenidyl (benzhexol)
hydroclorua; chit ttc ché COMT nhu entacapon, chit Gc ché MAO-B, chit chdng
bxy hoa, chét d6i khang cua thu thé A2a adenosin, chit cha van tiét cholin, chat ddi
khang cua thu thé NMDA, chat dbi khang cua thu thé serotonin va chit chu van cia
thu thé dopamin nhu alentemol, bromocriptin, fenoldopam, lisurit, naxagolit,
pergolit va pramipexol. Cén phai hiéu rang chat chil van dopamin nay ¢ thé & dang
mubi duge dung, vi du, alentemol hydrobromua, bromocriptin mesylat, fenoldopam

mesylat, naxagolit hydroclorua va pergolit mesylat.

Theo mét phuong an khéc, cac hop chét theo sang ché c6 thé duoc sit dung
két hop véi hop chét tir phenothiazin, thioxanthen, dibenzazepin dang vong khac
loai, butyrophenon, diphenylbutylpiperidin va cdc nhém indolon cua chét an than.

Cac vi du thich hop vé phenothiazin bao gém clopromazin, mesoridazin,
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thioridazin, axetophenazin, fluphenazin, perphenazin va trifluoperazin. Cac vi du
thich hop vé thioxanthen bao gém clorprothixen va thiothixen. M6t vi du vé
dibenzazepin la clozapin. Mot vi du vé butyrophenon 1a haloperidol. M6t vi du vé
diphenylbutylpiperidin 1a pimozit. Mot vi du v& indolon 12 molindolon. C4c chat an
thin khac bao gém loxapin, sulpirit va risperidon. Cén phai hidu ring cic chit an
than nay khi duoc st dung két hop véi cac hop chit theo sang ché c6 thé c6 dang
mubi dugc dung, vi du, clopromazin hydroclorua, mesoridazin besylat, thioridazin
hydroclorua, axetophenazin maleat, fluphenazin hydroclorua, flurphenazin enathat,
fluphenazin decanoat, trifluoperazin hydroclorua, thiothixen hydroclorua,
haloperidol decanoat, loxapin sucxinat va molindon hydroclorua. Perphenazin,
clorprothixen, clozapin, haloperidol, pimozit va risperidon thuong dugc s dung ¢
dang khong phai mudi. Vi thé, cac hop chét theo sang ché ¢6 thé duoc str dung két
hop v6i axetophenazin, alentemol, aripiprazol, amisuiprit, benzhexol, bromocriptin,
biperiden, clopromazin, clorprothixen, clozapin, diazepam, fenoldopam,
fluphenazin, haloperidol, levodopa, levodopa véi benserazit, levodopa véi
carbidopa, lisurit, loxapin, mesoridazin, molindolon, naxagolit, olanzapin, pergolit,
perphenazin, pimozit, pramipexol, quetiapin, risperidon, sulpirit, tetrabenazin,

frihexyphenidyl, thioridazin, thiothixen, trifluoperazin hodc ziprasidon.

Cac vi du vé td hop cia cac hop chét theo sang ché bao gdm céc t6 hop véi
cac chit dung dé diéu tri con dau, vi du, chét chéng viém khong steroit, nhu aspirin,
diclofenac, duflunisal, fenoprofen, flurbiprofen, ibuprofen, indometaxin,
ketoprofen, ketorolac, naproxen, oxaprozin, piroxicam, sulindac va tolmetin; chét
tre ché COX-2, nhu xelecoxib, rofecoxib, valdecoxib, 406381 va 644784; chét chu
van CB-2, nhu 842166 va SAB378; chét dbi khang VR-1, nhu AMG517, 705498,
782443, PAC20030, V114380 va A425619; chat dbi khéng cia thy thé bradykinin
Bl, nhu SSR240612 va NVPSAA164; chét chin va chat d6i khang kénh natri, nhu
VX409 va SPI860; chit e ché nitric oxit synthaza (NOS) (bao gbm chét tc ché
INOS va nNOS), nhu SD6010 va 274150; chit déi khang diém glyxin, bao gdm
lacosamit; chit chti van nicotin & t& bao thin kinh nhu ABT 894; chét dbi khang
NMDA, nhu AZD4282; chit md kénh kali; chit d6i khang ciia thu thé
AMPA /kainat; chat chin kénh canxi, nhu ziconotit va NMED160; chét diéu bién 10
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ciia thu thé GABA-A (chéng han nhu, chét chu vén cta thu thé GABA- A); cht (e
ché metaloproteaza co chdt (MMP); chit tan huyét; chat giam dau opioit nhu
codein, fentanyl, hydromorphon, levorphanol, meperidin, metadon, morphin,
oxycodon, oxymorphon, pentazoxin, propoxyphen; yéu t6 trc ché ua thin kinh
(neutrophil inhibitory factor-NIF); pramipexol, ropinirol; chét chéng tiét cholin;
amantadin; chit tic ché monoamin oxidaza B15 ("MAO-B"); chit cht vAn hodc chit
d6i khang cua thu thé SHT; cht dbi khang mGlu5, nhu AZD9272; chat chu vén
alpha, nhu AGN XX/YY; chét chi van nicotin & t& bao than kinh, nhu ABT894;
chit chi van hodc chit déi khang cia thu thd NMDA, nhu AZD4282; chit doi
khang NKI; chit wc ché tai hép thu serotonin chon loc ("selective serotonin
reuptake - inhibitor-SSRI") va/hodc chit @c ché tii hip thu serotonin va
norepinephrin chon loc (selective serotonin and norepinephrine reuptake inhibitor-
"SSNRI"), nhu duloxetin; thuéc chdng trAim cim ba vong, chit diu bién
norepinephrin; lithi; valproat; gabapentin; pregabalin; rizatriptan; zolmitriptan;

naratriptan va sumatriptan.

Céc hop chét theo sang ché ¢6 thé duge ding két hop véi cac hop chat hitu
ich dé tang cudng chat lugng gidc ngl va ngan ngira hodc diéu tri bénh réi loan gidc
ngu va mét can bang giac ngl, bao gdm chang han nhu, chat giam dau, thudc ngy,
chit chéng lo 4u, cac chit chéng loan thin, chit chéng lo ling, khdng histamin,
benzodiazepin, barbiturat, xyclopyrolon, chit dbi khang orexin, chat dbi khang
alpha-1, chit cht vin GABA, chét d6i khang SHT-2 bao gbm chat d6i khang SHT-
2A va chét dbi khang SHT-2A/2C, chét dbi khang histamin bao gdm chét dbi khang
histamin H3, chit cht vin nguoc histamin H3, imidazopyridi, thudc an than lidu
nho, chit cht van va chit d6i khang melatonin, chét tiét melatonin, céc chat dbi
khang orexin khéc, chit chu van orexin, chit chi vAn va chét d6i khang
prokineticin, pyrazolopyrimidin, chit ddi khang kénh canxi kiéu T, triazolopyridin,
va cac hop chét twong tw, nhu: adinazolam, allobarbital, alonimit, alprazolam,
amitriptylin, amobarbital, amoxapin, armodafinil, APD-125, bentazepam,
benzoctamin, brotizolam, bupropion, busprion, butabarbital, butalbital,
capromorelin, capurit, carbocloral, cloral betain, cloral hydrat, clordiazepoxit,

clomipramin, clonazepam, cloperidon, clorazepat, cloretat, clozapin, conazepam,
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xyprazepam, desipramin, dexclamol, diazepam, dicloralphenazon, divalproex,
diphenhydramin, doxepin, EMD-281014, eplivanserin, estazolam, eszopiclon,
ethclorynol, etomidat, fenobam, flunitrazepam, flurazepam, fluvoxamin, fluoxetin,
fosazepam, gaboxadol, glutethimit, halazepam, hydroxyzin, ibutamoren, imipramin,
indiplon, lithi, lorazepam, lormetazepam, LY-156735, maprotilin, MDL-100907,
mecloqualon, melatonin, mephobarbital, meprobamat, metaqualon, metyprylon,
midaflur, midazolam, modafinil, nefazodon, NGD-2-73, nisobamat, nitrazepam,
nortriptylin, oxazepam, paraldehyt, paroxetin, pentobarbital, perlapin, perphenazin,
phenelzin, phenobarbital, prazepam, prometazin, propofol, protriptylin, quazepam,
ramelteon, reclazepam, roletamit, secobarbital, sertralin, suproclon, TAK-375,
temazepam, thioridazin, tiagabin, tracazolat, tranylxypromain, trazodon, triazolam,
trepipam, trixetamit, triclofos, trifluoperazin, trimetozin, trimipramin, uldazepam,
venlafaxin, zaleplon, zolazepam, zopiclon, zolpidem, va cac mudi clia ching, va
céc td hop cta chung, va cac dang twong tu, hodc cac hop chét theo sang ché c6 thé
duge dung két hop véit viéc st dung cdc phuong phap vat ly nhu véi ligu phép anh
sang hoac kich thich dién.

Cac hop chét theo sang ché hitu ich dé diéu trj bénh sa sut tri tué tir mtc d6
vira dén nghiém trong thudc kiéu Alzheimer mot minh hodc két hop véi chét @i
khang cta thu th8 NMDA, nhu memantin, hoic két hop véi chit tc ché
axetylcholinesteraza (AChEI) nhu donepezil.

Cac hop chit theo sang ché hitu ich dé didu tri bénh sa sut tri tué mic d6 nhe
dén vira thudce kiéu Alzheimer mdt minh ho#c két hop véi galantamin, rivastigmin,
hodc donepezil.

Cac hop chét theo sang ché hitu ich dé diéu tri bénh sa sut tri tué lién quan
dén bénh Parkinson mdt minh hozc két hop véi rivastigmin.

Cac hop chét theo sang ché hitu ich dé diéu tri chtng run lac khi vin dong &
bénh nhan c6 bénh Parkinson tién trién mot minh hodc két hop véi carbidopa va
levodopa.

Khi ding liéu phap két hop theo sang ché cho bénh nhan, thi céc chat tri liéu

trong td hop nay, hodc dugc pham hogc ché phdm chira cac chat tri liéu nay, c6 thé
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dugc dung theo thur tu bAt ky nhu, vi dy, tudn tu, d@)ng thoi, cung nhau, cung luc va
cach dung tuong tu. Céc lugng hoat tinh khac nhau trong li¢u phap két hop nay co
thé 1a cac luong khac nhau (cac lugng liéu lugng khac nhau) hoic cac luong giéng
nhau (céc lugng liéu lugng gidng nhau). Céc hop chét theo sang ché va chat tri liéu
bb sung co thé c6 mit & cac luong ¢ dinh (lugng lidu lugng) trong don vi lidu

luong don 1¢ (chang han nhu, vién nang, vién nén va dang tuong tu).

Hoat tinh cua chét didu bién bién ciu duong (PAM) 07 nAChR ctia céc hop
chét theo séng ché cé thé dugc thir nghiém bang cach sir dung céc thit nghiém da
biét trong linh vuc k§ thuét ndy. Cac PAM a7 nAChR dugc md ta & ddy c6 cac hoat
tinh trong thir nghiém chirc néng dién ly sinh hoc tw dong kep rap ndi nhu dugc mo
ta trong cac vi du. Thir nghiém nay duoc thuc hién béng cach str dung TonFlux HT
& cAu hinh toan bd té bao, kep quin thé. Xem Golden et al. Assay Drug Dev.
Technol. (2011) 9:608-619. Céc hop chét dugc danh gia vé kha ning cua ching
trong viéc diéu bién chirc ndng ctia a7 nAChR nguoi biéu hién 6n dinh trong dong
t6 bao HEK ca khi c6 mit, va khi khong c6 mit chat chii van o7 tu nhién
axetylcholin. Bang cach thuc hién hang loat phép do nhu vdy & cac ndéng do khac
nhau, thi ndng dd hitu hidu cia PAM o7 nAChR (ECso) dugc xac dinh. Xem
Spencer et al. Assay Drug Dev. Technol. (2012) 10:313-324.

Sang ché cling bao gbm quy trinh tao ra cc hop chat ¢ cong thire T hodc II.
Céc hop chét theo sang ché c6 thé d& dang duoc diéu ché theo céc so dd phan ting
va vi du sau day, hodc céac cai bién ctia chung, bé‘lng cach st dung cac nguyén liéu
ban ddu d& c6 sén, cac chat phan tng va céc quy trinh tbng hop thong thudng.
Trong cac phan ing nay, cling cd thé tan dung céac bién thé ma ban than ching da
duoc biét dén dbi voi nguoi ¢ hidu biét trung binh trong linh vuc k§ thuét nay,
nhung khong duge d& cap chi tiét hon. Ngoai ra, cc phuong phap khac dé diéu ché
hop chit theo sang ché s& d& dang rd rang ddi v6i ngudi 6 hiéu biét trung binh
trong linh vue k¥ thuat nay dya vao cac so d6 phan tmg va vi du duéi day. Trix khi
c6 quy dinh khac, tht ca cac gié tri bién thién 12 nhu duogc dinh nghia & trén. Céc so

d6 phan tng va vi dy dudi day chi nham minh hoa sang ché va thuc t€ cta nd.
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Nhiéu hop chét theo sédng ché c6 thé duoc didu ché theo So d6 1, trong do6
alkyn 1.1 tham gia vao phan Umg cong vong [3+2] véi nitril oxit (dugc tao thanh in
situ bang cach xir ly oxim 1.2 bing PIFA) dé thu duoc isoxazol 1.3. Cac tién chét

nitril oxit khac, nhu nitroalkan hodc clooxim, cé thé dugc st dung dé tac dong dén

qua trinh bién doi nay.
Sodol
R! R? R! R
Y. R3 + HO“NAR PIFA Y. R3
NN =
A MeOH R
wh 1.2 wh O~

141 ' 1.3

Ngoai ra, cac hop chét theo sang ché khac c6 thé duge didu ché theo So db 2,
trong d6 axit 2.1 duge cho phan ung véi CDI trong dioxan va sau d6 dugc xu ly
béng amit oxim 2.2 trong dioxan ¢ nhiét d¢ gia ting dé thu dugc san pham 2.3. Céc
chit phan tng lién hop khac, nhu EDC va HOAL, va cac dung méi, nhu toluen,
dicloetan, hoic DMSO, c6 thé duoc str dung trong qua trinh bién dbi nay. Néu san
phdm 2.3 1a hdn hop cta cac chit déng phan ddi anh hogc céc chat dong phan
khéng dbi quang, thi hdn hop nay c6 thé duoc tach bang phuong phap sac ky khong
dbi xtmg. Theo cach khac, cac hop chat 2.1 va 2.2 ¢6 thé duoc st dung dudi dang
céc chét ddng phan dbi anh hodc céc chat ddng phan khéng d6i quang don 1é dé thu
duoc san phém 2.3 duoc lam gidu trong chét ddng phan ddi anh hodc chat dong
phan khéng dbi quang don 1é. Cac phuong phép khac dé tao ra oxadiazol cling c6
thé duoc str dung, nhu cho este twong Umg cua axit 2.1 phan Gng v6i amit oxim 2.2
khi ¢4 mit kali cacbonat (hodc cdc bazo khac) trong etanol (hodc cac dung moi
khéc) & nhiét d6 gia ting hodc bang céach cho axit 2.1 phan tmg véi amit oxim 2.2
khi ¢c6 mit EDC va HOAt sau d6 mdt 1a bd sung T3P vao hdn hop phan ung nay
hodc xir Iy chét trung gian d& duge phan l4p bang TBAF trong THF.
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Sodd2
R® RY R 1. CDI, dioxan R® R*
Y. 5 A Y. 5
R + ,N:< 2. 2.2, nhiét N R/N
N CO-H HO  NH, g N )R
X 21 2.9 X O-N

23
Néu hn hop ciia cac chét dong phan dbi anh
hodc chat dong phén khong doi quang, thi:

hén hop

Phan giai khong [ chit ddng phan don

doi xang

Theo cach tuong ty, mot s6 hop chét theo sang ché c6 thé dugc didu ché theo

So db 3, trong d6 chét trung gian xyclopropan 3.1 mang amit oxim. Axit 3.2 dugc
cho phan tmg v&i CDI trong dioxan va sau d6 duge xu ly bang amit oxim 3.1 va

duoc dé Am dén nhiét do gia tang dé thu dugc san phim 3.3.

So dd 3
R® R* R 1. 3.2, CDI, dioxan R® R4
5 , ia 5
Y. R + HO,C 2. 3.1,'nh1¢t Y, R N
NH, o
X N xN e
34 “OH 3.2 23 Y

Ngoai ra, cac hop chat theo séng ché c6 thé dugc diéu ché theo So db 4,
trong d6 boronic este (hodc axit boronat hodc dan xut cua axit boronic) 4.1 dugc
cho phan tmg vé&i heteroaryl bromua (hodc clorua, iodua, triflat, hodc tosylat) 4.2
trong didu kién xuc tac bang paladi d thu duoc san phdm 4.3. Céc chit xtc tac
khéc nhau (bao gdm cac kim loai khdc nhu niken), céc phéi tir, bazo, va dung mdi
c6 thé duoc st dung trong phan tng nay. Céc heteroaryl halogenua c6 sau va ndm
canh khac (nhu 5-clo-1,2,4-thiadiazol) c6 thé duge st dung thay cho hop chit 4.2.
Sau d6, carbamat 4.3 dugc xtt ly bang HCI dé loai bd nhém béo vé Boc va piperidin
thu duoc duge cho phan tmg véi sulfamit dé thu duge san phdm 4.4. Cac chat phan
ung sulfamyl héa khac cé thé duoc st dung trong qué trinh bién d6i nay (chang han
nhu tert-butyl (closulfonyl)carbamat). Néu san phdm 4.4 13 hon hop cta cac chat
dbng phan d6i anh hodc cac chit ddng phan khéng d6i quang, thi hdn hop nay c6
thé duoc tach bang phuong phép sic ky khéng doi xting. Theo cach khac, cac hop

chét 4.1 va 4.2 ¢6 thé duge sit dung dudi dang céc chat dong phan d5i anh hoiic cde

-58-



40199

chét ddng phan khong dbi quang don 18 dé thu dugc san pham 4.4 dugc lam giau

trong chat dong phan ddi anh hodc chit dong phan khong d6i quang don 1é.

So dd 4
Chét xc tac Pd, s
R® R* phéi tir, bazo, v RUR
Y. 5 e 1on 5
R Br N dung mdi, nhiét R
sor, T TR "R
BooN N-g BocN D
=S
4.1 4.2 4.3
1. HCI
2. SO,NH,
RS R*
Y R5
N>W—R
<N |
HZN//S\ N\S

0" "0
Cx a4 .
Néu hon hop ctia cdc chat dong phén doi anh
hodc chit ddng phén khéng ddi quang, thi:
hén hop

Phén giai khdng [:chét ddng phéan don

d6i xtng

Cac hop chét theo sang ché khac c6 thé duge didu ché theo So dd 5, trong do
haloketon 5.1 dugc cho phan Ung v6i thioamit 5.2 trong etanol & nhiét d gia tang
@8 thu duoc thiazol 5.3. Cac axit Lewis mém va cac halogenua va dung méi khac
cling cé thé duoc st dung dé tac dong dén qua trinh bién ddi nay. Ngoai ra, chét
phan ung khir nuée co6 thé duogc st dung dé hoan thanh viéc tao ra vong khdc loai
sau khi 1ién hop hop chat 5.1 va hop chét 5.2 va amin bazo c6 thé dugc bao gdm dé
cang hoa axit dugc tao thanh trong phan Ung. Bién thé cua hop chit 5.2 trong d6
thioamit dugc thay thé bang amidin co thé dugc st dung dé tao ra imidazol tuong
ttng, ma sau do c6 thé dugc N-alkyl héa béng céach xir ly bang alkyl halogenua khi
c6 mit bazo. Nhém bao vé dimetylformamidin sau dé co6 thé duoc loai bd bing

céch xtt Iy bang hydrazin dé thu dugc san phim 5.4.
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Sodd 5
Me Ra R4 R3 R4
|
Y 5 HZN R n Y R5
e l R + \ysf EtOH, nhiét >
cl RN
N:/S;N 3 8¢ N=(
o g4 5.2 o0 R
o 5.3, R' = NCHNMe,
24 5.4, R' = NH,

Ngoai ra, hgp chét theo sang ché cé thé dugc didu ché theo So dd 6, trong d6
mubi imini 6.1 duge cho phan tmg véi hydrazin 6.2 khi c6 mat HCI trong metanol &
nhiét d6 gia tang, dé thu dugc pyrazol 6.3. Sau d6 pyrazol 6.3 dugc xir ly béng
hydro khi c¢6 mat paladi hydroxit trén cacbon dé loai bo nhém bao vé
carboxybenzyl sau d6 dén phan tmg clia piperidin thu dwoc v6i sulfamit dé thu

duoc san phim 6.4.

Sodd 6
R® R o RUR!
Y RS @COs . H HCI, MeOH, nhiét BN R
P =
CbzN | \IN—I\/Ie HZNIN\R CbzN — ,N—_R
MeQO Me 6.3 N
6.1 6.2 :
1. Hy, PA(OH),/C
2. SO,NH,
R® R*
e
=
HZN\S/N - IN—R
7O N
00 g4

Ngoai ra, hop chat theo sang ché c6 thé duge diéu ché theo So db 7, trong d6
axit 7.1 duoc cho phan tng v6i CDI trong 1,4-dioxan va sau d6 dugce xu ly bang
axyl hydrazit 7.2 ¢ nhiét do gia tdng, sau do dén khir nude amit thu duge bang cach
xtr Iy bang phospho(V) oxyclorua & nhiét do gia ting dé thu dwoc san pham 7.3.
Céc chét phan ung lién hop khac va cac didu kién khéc c6 thé duoc st dung dé tac
dong dén qua trinh bién d6i nay. Ngoai ra, cac chét phan tmg khir nuéce khéc, nhu
chét phan ung Burgess hodc triflic anhydrit, c6 thé duoc sur dung cho qua trinh bién

do1 nay.
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So do 7
1. CDI, dioxan .
R3 R4 R 2. 7.2, nhiét v RUR 5
Y 5 3. POCls, nhiét X R
8 zo H * HZN‘N’J*o 7 H,N NFJAQWOfR
HoNL N 2 H e NN
So 7 14 7.2 0 73

Ngoai ra, hop chét theo sdng ché ¢6 thé duoc diéu ché theo So dd 8, trong d6
axit 7.1 duge cho phan tng véi axyl hydrazit 7.2 khi c6 mat HATU va NMM. Cac
chat phan tng lién hop khic va cac diéu kién khéc ¢6 thé dugc st dung dé tic dong
dén qua trinh bién dbi nay. Sau do, amit thu dugc duge xir Iy bang chat phan tmg
Lawesson va dugc dé 4m dén nhiét do gia ting dé thu dugc san phém thiadiazol
8.1. Cac chét phan tng thionat héa khéc, nhu P4Sio va hexametyldisiloxan hodc
hexametyldisilathian, va dung moi, nhu 1,4-dioxan, co thé duoc st dung cho qua
trinh bién ddi nay. Ngoai ra, chat phan tng khir nuéc, nhu PTSA, ¢6 thé dugc st

dung dé hoan thanh viéc tao ra vong khéc loai sau khi thionat hoa.

So db 8
RS R 1. HATU, NMM, DMSO ROR?
Y RS 4 /12. Chét phan tng Lawesson, THF, nhiét Y, R® S
HoNo >
CO,H NS0 HoN. N | )R
HaNo H >s¢ N~
O// \\O 7.1 7.2 o ° 8.1

Ngoai ra, hop chét theo séng ché c6 thé dugc diéu ché theo So db 9, trong d6
amit 9.1 duoc cho phan tng vdi haloketon 9.2 khi ¢6 mit bac triflometansulfonat &
nhiét d6 gia ting dé thu duoc oxazol 9.3. Cac axit Lewis mém khéac, nhu bo
triflorua dietyl eterat, va halogenua, nhu clorua hodc iodua, c6 thé duoc st dung dé
tac dong dén qua trinh bién di nay. Ngoai ra, chit phan Gmg khir nudc c6 thé duge
st dung dé hoan thanh viéc tao ra oxazol sau khi lién hop céac hop chat 9.1 va 9.2.
Nhu trong So dd 6, trinh tu hai budc sau dé co thé duoc st dung dé thu duoc

sulfamit 9.4.
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Soddé9
R3
R3 R4
Ox_R
\lg\ RO & j/ AgOTf Y(DAQV 1. Ha, PA(OH),/C 2/0 @ZSQV

NH - e — R
CbzN I Z Br nhigt  CP2N \7’ 2. SO,NH, J"

9.1 9.2 9.3

Hop chit oxazol ddng phan ving khéc theo séng ché c6 thé duge didu ché
mdt cach tuong tu theo So d6 10, trong d6 haloketon 10.1 dugc cho phan tmg véi
amit 10.2 khi c¢é mit bac triflometansulfonat & nhiét do gia ting dé thu duogc oxazol
10.3. Céc axit Lewis mém va cac halogenua khic va dung moi cling ¢ thé duogc st
dung dé tac dong dén qué trinh bién ddi nay. Ngoai ra, chat phan tng khir nude c6
thé duogc sir dung dé hoan thanh viéc tao ra vong khac loai sau khi lién hop céc hop
chéat 10.1 va 10.2 va amin bazo ¢ thé duoc bao gém dé cang hoa axit dugc tao
thanh trong phan tng. Sau d6, nhém bao vé dimetylformamidin c6 thé duoc loai bo

bing cach xir Iy bang hydrazin dé thu duoc san phdm 10.4.

So dd 10
Me R3 R4 R3 R4
AN Y RS HzNTR AgOTF, nhiét Y. R
m + 0 - R N ~o
00 o4 10.2 oo R
o 10.3, R' = NCHNMe;
24 10.4, R' = NH,

Céc hop chat theo sang ché khac c6 thé dugc diéu ché theo So dd 11, trong
d6 axit 7.1 duge cho phan tmg v6i HATU trong tetrahydrofuran va sau d6 duge xu
ly bang amino keton 11.1 sau d6 dén khit nuéc dong vong amit thu duge bang cach
xit 1y bing phospho(V) oxyclorua dé thu dugc san phdm 11.2. Cac chét phan Gng
lién hop va khir nude va cac diéu kién khac co thé duoc sir dung dé tac dong dén

qua trinh bién do6i nay.
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Sod6 11
1. HATU, THF R3 R4
4 )
R® R 0 _R 2.11.1, NMM
Y, RS + j/ 3. POCl3
HaNo o N COaM HaN 2S5
o 74 1.1 O ©

Ngoai ra, hop chét theo sang ché c6 thé dugc didu ché theo So d6 12, trong
6 isoxazol 1.3 duge xit Iy bing Raney niken d thu duoc vinylog amit 12.1. Sau d6
vinylog amit 12.1 ¢6 thé duge cho phan tmg v6i P4Sio khi ¢6 mit cloranil va natri
bicacbonat dé thu duogc isothiazol 12.1. Cac chét phan ung thionat héa khac, nhu

chét phan tmg Lawesson, c6 thé duge sir dung trong qua trinh bién d6i nay.

So dd 12
R? R? R R?
R3 Raney Ni Y. R3 P4S10 NaHCO;3 Y. R®
- )R cloraml ,N - R
O-N S~N
12.2

Ngoai ra, hop chit theo sang ché c6 thé duge diéu ché theo So db 13, trong
d6 pyrazol 13.1 dugc cho phan tng véi axit aryl boronic 13.2 trong didu kién dong
xtc tac khi c6 mat oxy dé thu duoc san phém 13.3. Theo cach khac, aryl hoac
heteroaryl halogenua c6 thé duge st dung thay cho 13.2 cing voi chat xtic tac
paladi hodc chét xtc tic dong khi cé mit bazo va phdi tir thich hop, trong moi
trudmg khi tro, dé thu dugc san pham twong ty nhu san pham 13.3. Sau do,
carbamat 13.3 duoc xir 1y bang HCI dé loai bé nhém bao vé Boc va piperidin thu
duoc duge cho phan ung véi sulfamit d8 thu dwoc san pham 13.4. Céc chat phan
ting sulfamyl héa khéc c6 thé duge sit dung trong qué trinh bién ddi nay (chang han

nhu tert-butyl (closulfonyl)carbamat, sau do6 1a loai bd nhém Boc bang HCI).
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Sodo6 13
Chét xtc tac Cu,
R3 R4 bazo, dung moi, RS R?
Y, RS " N (HO),B nhiét Y, RS N R
N — N
BocN ~_NH \E}R BocN _ N’@
13.1 13.2 13.3
1. HCI
2. SO,NH,
R® R
Y R5 R
/N\
HoN. o N __N
0*~%o
134

Céc chit trung gian nhur 14.6 theo sang ché c6 thé dugc diéu ché theo So db
14, bat diu bang phan tmg olefin héa Wittig cta keton 14.1 bang céch cho phan
g v6i phosphoran 14.2 & nhiét do gia tang dé thu dugc san phim 14.3. Sau do,
este khong no & o,p 14.3 duoc cho phan ing véi ylit tao thanh bang cach xir ly tién
chét 14.4 v6i natri hydrua dé thu duoc xyclopropan 14.5. Cac bazo khac, nhu kali
tert-butoxit, c6 thé duogc st dung trong qué trinh bién ddi nay. Theo cach khac, hop
chét 14.1 c¢6 thé duge chuyén hoa thanh olefin tan cing tuong Gmg béng cach xtr ly
bang metylentriphenylphosphoran va sau d6 duoc cho phin Ung véi etyl
diazoaxetat khi c6 mat chat xac tac rodi, ddng, hoic paladi dé thu dugc chat tuong
tu etyl este cua hop chit 14.5. Olefin c6 ba va bdn nhom thé ¢6 thé dugc st dung
trong qua trinh bién d6i sau nay dé thu duge xyclopropan c6 mirc do thé cao hon.
Céc phdi tir khong d6i xtng c6 thé dugc st dung trong cc phan tmg xen carben
vao nay (nhu (R,R)-(-)-2,2'-isopropylidenbis(4-tert-butyl-2-oxazolin), st dung khi
c6 mat dong(I) triflat) dé thu dwoce céc san phédm dugc lam giau dong phan d6i anh
hodc ddéng phan khong d6i quang. Sau d6, xyclopropan 14.5 dugc xa phong hoa

bang cach xir 1y v6i natri hydroxit dé thu dugc axit 14.6.
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So do 14
14.4, NaH
sau d6 dén
Y,
Y COMe nhiét Y. Q 14.3
O 4 prgp=s 20— 2 coMe + 8§92 |© ——» COMe
N N Me I\IlleMe X,N
X X
141 14.2 14.3 14.4 14.5

Néu hdn hop cta céc chit dong phén déi anh
hodc chat dong phan khong d6i quang, thi:

A eas 1 AL 4k hon h O
Phan giai bat doi [ cht d((z)ig phan don

l NaOH

o
COxH
NG N

14.6

Céc chét trung gian nhu 15.5 theo sang ché c6 thé duoc didu ché theo So db
15, bat ddu bang phan tmg khtr este chua no ¢ o,p 14.3 bing cach xiur Iy bang
DIBAL sau d6 dén phan tng chuyén hoa rugu alylic thu duge thanh axetat twong
Gmg 15.1 bang cach cho phan Ung v6i anhydrit axetic khi c6 mit DMAP va
trietylamin. Cac chat phan (mg khir khac, chét phan tng axetyl hoa, va bazo ¢6 thé
duoc st dung trong qua trinh bién dbi nay. Sau d9, alylic axetat 15.1 c6 thé duoc
difloxyclopropanat héa bang cach xir ly béang (trimetylsilyl)triflometan khi ¢6 mat
natri iodua dé thu dugc difloxyclopropan 15.2. Cac ngudn diflocarben khac (nhu
(bromodiflometyl)trimetylsilan hodc natri clodifloaxetat) va chit khoi mao (nhu
mudi tetralkylamoni) ¢ thé duoc st dung trong qua trinh bién dbi nay. Viéc loai bd
nhém axetat cua hop chét 15.2 ¢6 thé duogc thuc hién bang cach xir ly bang kali
cacbonat va ruou thu duge dugc oxy hoa thanh axit twong rng bang cach cho phan
ung véi TEMPO. Sau d6, axit nay cé thé dugc chuyén hoa thanh benzyl este 15.3
bang cach xir ly bang benzyl bromua. Sau do, este 15.3 ¢6 thé dugc xtr Iy bang HCI
dé loai bo nhém Boc va cho piperidin thu duge phan Gng véi sulfamit dé thu duoc
san phim 15.4. Viéc loai bd benzyl este ¢6 thé duoc thuc hién bang cach xir Iy bang

paladi trén cacbon khi cé mat hydro dé thu duoc axit 15.5.
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Sodd 15
FCF
Y, Y. OAc Y
Z>CO,Me 1. DIBAL, PhMe ﬁjfv TMSCF3 OAc
BocN —> BocN _— >
2. Ac,0, DMAP Nal BocN
14.3 EtsN 15.1 15.2
1. KoCO3
2. TEMPO; BnBr
F_F F_F FF
Y, H,, Pd/C Y. 1. HClI Y.
COH = co,Bn CO.Bn
HoN<o N 2 HoN< o N 2% 2.80,NH, BocN ©:
oo 155 d o 154 15.3

Néu haq hop cua cac chét d@)ng phén dbi anh
hodc chat déng phén khong doi quang, thi:

A s A, aks hén h
Phéan giai bat doi Ecgg’t d%ig phan don

Céc chét trung gian nhu 3.1 theo séng ché c6 thé dugc didu ché theo So d6
16. Trinh tu nay bat diu bing axit 2.1, ma dugc chuyén hoéa thanh amit 16.1 bang
céch lién hop véi amoni clorua khi c6 mat HATU va NMM (cac chét phan tmg lién
hop va bazo khac cling c6 thé dugc stir dung cho phan mg nay). Sau d6, amit 16.1
dugce khir nude be{ng POCI; (cac chat phan tmg khit nuée khéc cling co thé duoc sir

dung) sau do 12 xi Iy nitril thu duge biang hydroxylamin dé thu dugc amit oxim 3.1.

So dd 16
R® R4 R® R* 1. POCla, MeCN R® R
Y. RS Y. RS 2. NH,*OH Y. RSN
COH NH4Cl, NMM, HAT'E CONH, EtOH, nhiét Hz
X/N X’N X/N NI
“OH
2.1 16.1 3.1

Céc chét trung gian nhur 17.6 theo sang ché ¢6 thé dugc didu ché theo So dd
17, bat dau bang phan tng olefin héa Wittig cta keton 17.1 bang cach cho phan
tng vGi phosphoran 17.2 ¢ nhiét do gia ting dé thu dugc olefin tan cing 17.3. Sau
dé, alken 17.3 duoc cho phan tmg véi vinyl boronat 17.4 khi c6 mét chét xuc tac
Grubb™, thé hé tht 2, dé thu duge vinyl boronat 17.5. Cac chit xtc tic chuyén vi
chéo khéc (nhu chét xtic tac Zhan hoic chét xtc tac Hoveyda-Grubbs) c6 thé duoc
stt dung trong qué trinh bién dbi nay. Sau d6, vinyl boronat 17.5 c6 thé dugc

difloxyclopropanat hoa bang cach xir 1y bang (trimetylsilyl)triflometan khi c6 mat
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natri iodua dé thu duoc difloxyclopropan 17.6. Céc ngudn diflocarben khic (nhu
(bromodiflometyl)trimetylsilan hodc natri clodifloaxetat) va chit khoi mao (nhu cac
mudi tetraalkylamoni) c6 thé dugc sir dung trong qua trinh bién d6i nay.

So do 17

Chét xic tac

Y. 0 nhigt Y. A g O_Me Grubbs™ Y,
+ PhsP=cH, —> + Bb Mo g0\ e
BocN BocN Me BocN o} Me
Me 175 e Me
17.1 17.2 17.3 17.4
TMSCF,
Nal
F. F
Y.
B/O Me
o 17.6 6\12<Me
' Me Me

Céc chat trung gian nhu 5.1 theo sang ché c6 thé dugc didu ché theo So d6
18, trong d6 dung dich chira axit 7.1 trong diclometan va N,N-dimetylformamit
duge xu 1y bang oxalyl clorua dé thu duoc axyl clorua twong tng. Sau do, axyl
clorua nay duoc cho phan ung véi (trimetylsilyl)diazometan sau d6 la HCI dé thu
duoc cloketon 5.1. Cloketon nay co thé duge chuyén héa thanh iodua twong ung

bang cach xi Iy bang natri iodua trong axeton.

Sodo 18

3 4 3 4

v R 1. DCM/DMF, (COCl), Me R,

X R 2. TMSCHN,, MeCN; HCI Me/N N R

[ COLH > I cl

HZN\ /N N\ ,N
O/’S\\O O/’S\\O o

7.1 5.1

Céc chat trung gian nhu 6.1 theo sang ché c6 thé duoc didu ché theo So d6
19. Trinh ty nay bét ddu bang viéc xtr ly (metoxymetyl)triphenylphosphoni clorua
bang LiHMDS va sau d6 cho ylit thu dugce phan tng véi aldehyt 19.1 dé thu duogc
enol ete 19.2. Sau d6, enol ete 19.2 c6 thé dugc bd sung vao chat phan tng
Vilsmeier-Haack duoc tao ra tir trude (dugc tao thanh béng cach xur ly DMF béng
POCl3) dé thu duoc mudi imini 6.1.

So dd 19
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R® R "en R® R RO RO
Y. s MeO P Y 5 Y RS 3
RH a " R POCIs, DMF; 19.2; K;CO3 <O Me
—_— >
CbzN LiHMDS: 19.1 CbzN OMe ChzN I
° MeO
19.1 19.2 6.4

Céc chit trung gian nhu 20.4 theo sang ché c6 thé dugc diéu ché theo So dd
20, bat diu bing phan ung khir clia este chua no & a,f 14.3 bing cach xir Iy bang
DIBAL sau d6 14 phan tng chuyén hoéa cta rugu alylic thu dugc thanh silyl ete
twong ung 20.1 bang cach cho phan tng véi TBSCI khi c¢6 mat imidazol. Céc chét
phan trng khtr khac, chét phan tmg silat hoa, va bazo ¢6 thé dugc str dung trong qué
trinh bién dbi nay. Sau dé, alylic silyl ete 20.1 c6 thé duoc bromofloxyclopropanat
hoéa bing cach xir 1y bang dibromo(flo)metan khi c6 mat TBAI va natri hydroxit dé
thu dugce bromofloxyclopropan 20.2. Khir bromofloxyclopropan 20.2 bang cach xir
ly bang Zn khi c6 mit amoni clorua sau dé co thd dén khir bao vé silyl ete bang
cach cho phan ung véi TBAF dé thu duge rugu floxyclopropanic 20.3. Phan tng
oxy héa hai budc cia rugu 20.3 c6 thé dugc thyc hién trude tién bang cach xir ly
bing DMP sau d6 dén phan tmg cua aldehyt thu duoc v6i natri clorua dé thu duoc
axit 20.4.

So dd 20
Y F_ Br
ﬁj/\cozlvle 1. DIBAL, PhMe ﬁj/““/ CHFBra, TBAI ¥ oTBS
BocN ———> BocN
o 2. TBSCI, o "NaOH, DCM  BocN
14.3 imidazol 202
1.Zn, NH(CI
2. TBAF
F F
Y, Y,
1. DMP, DCM oH
COH
BocN 2. NaClO,, NaH,PO4 BocN
20.4 203

Néu hdn hop clia cAc chét dong phan d6i anh
hodc ¢ chat don%phan khong d6i quang, thi:

Phén giai khong hén hOP
déi xtng chit ddng phan don

Céc chét trung gian nhu 13.1 theo sang ché c¢6 th8 duoc didu ché theo So do
21. Trinh tu nay bat diu bing viéc xtt ly axit 21.1 v6i CDI va cho axyl imidazol thu
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dugc phan tng véi N,O-dimetylhydroxylamin hydroclorua dé thu duoc Weinreb
amit twong ung. Sau do, Weinreb amit co thé dugc xir ly bang etynylmagie bromua
dé thu dugc alkynyl keton 21.2. Sau dd, alkynyl keton 21.2 c6 thé duoc xit Iy bang
hydrazin dé thu dugc pyrazol 13.1.

So dd 21
R R* R® R R® R*
B NoH
Y RS 1. CDI, MeN(OMe)-HCI Y RS & 214 Y RS N
BocN COzH 2. HCCMgBr, THF BocN ! BocN ~ NH
211 21.2 13.1

Céc chit trung gian nhu 22.4 theo sang ché ¢6 thé duoc didu ché theo So dd
22, ma bt dau bang viéc xir 1y triphenylphosphoni bromua 22.1 véi n-butyllithi va
phan Ung cua ylit thu duoc véi piperidinon 14.1 dé thu duogc alken 22.2. Sau do,
alken 22.2 ¢6 thé duoc cho phan tng véi etyl diazoaxetat khi c6 mat rodi axetat dé
thu dugc xyclopropan 22.3. Céc kim loai khac, nhu déng hodc paladi, co thé duoc
st dung trong qua trinh bién dbi nay. Cac phdi tir khong d6i xtmg c6 thé duogc sir
dung trong cac phan ing xen carben vao nay (nhu (R,R)-(-)-2,2'-isopropylidenbis(4-
tert-butyl-2-oxazolin), dung khi c6 mat ddng(D) triflat) dé thu duge cac san pham
dugc lam giau dong phan dbi anh hodc ddng phéan khong d6i quang. Sau d6
xyclopropan 22.3 dugc xa phong hoa bang cach xir Iy bang natri hydroxit dé thu
duoc axit 22.4.

So dd 22
R R! R?
Y. (0] Bre i Y, = Y,
®¢ ® R' nBuLi, 14.2, THF; Rr2 EDA, Rhy(OAC)4 ot
+ PhgP —_— hoem 2
x'N \<Rz sau do, 14.1 x‘N DCM x’N
141 22.1 22.2 22.3

Néu hén hop ciia cac chét ddng phén dbi anh
hogc chat dong phan khong doi quang, thi:

N hén h
Phn gidi khong L ) o d%Ir)lg phén don

doi xirng
l NaOH
R! R2
Y.
CO,H
xN
22.4
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Céc chit trung gian nhu alkyn 1.1 ¢6 thé dugc didu ché theo So d6 23. Rugu
23.1 ¢4 thé duoc oxy hoa bang cach xit ly bang Dess-Martin periodinan dé thu duoc
aldehyt 23.2. Céc chét phan tmg oxy hoa khic (nhu chat phan tmg Collin, PCC,
hodc PDC) c6 thé duge st dung trong cac phan Gng bién d6i nay. Sau do, aldehyt
23.2 c6 thé duoc cho phan tmg véi dimetyl (1-diazo-2-oxopropyl)phosphonat khi
c6 mat kali cacbonat dé thu duogc alkyn 9.1. Céc bazo khéc ¢ thé duoc sir dung

trong qué trinh bién doi nay.

So do 23
o 9
R! R? R! R? M )H]/l?-OMe R! R?
Y. R3 Dess-Martin Y. R3 e OMe Y. R3
OH Periodinan N2
_ = CHO —  » NV
N .N N N
w w K>CO3 w
231 23.2 9.1

Can hiéu rang cac hop chat va cac chat trung gian cuia cac So d6 phan g
néu trén c6 thé duoc st dung lam cac chat trung gian tong hop trong cac So do khac

gdm céc chét trung gian twong tu d8 tao ra cac hop chét thay thé theo sang ché.

Trong mdt sb truong hop, thir tu tién hanh cac So dd phan tng néu trén c6
thé dugc thay dbi dé tao diu kién cho phan tng hodc dé tranh cac san ph'?lm phan
ting khong mong muén. Ngoai ra, céc chién lugc nhém bao vé da dang quen thudc
d6i v6i ngudi c6 hiéu biét trung binh trong linh vyuc tdng hop hitu co c6 thé duge sir
dung dé tao diéu kién cho phan tmg hogc dé tranh san pham phan tng khong mong

muon.

Trong mdt sé trudng hop, céc thanh phdm c6 thé duge bién doi thém, vi du,
bing céch thao tac thi cong céc phan tur thé. Céc thao téc thil cong nay 6 thé bao
gdm, nhung khong giéi han &, phan ung khir, phan Gng oxy héa, phan ung alkyl
héa, phan ing axyl hoa, va phan tng thiy phan ma thuong da biét d6i v6i ngudi cé

hiéu biét trung binh trong linh vuc k¥ thuat nay.
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Vi du thwe hién sang ché

Céac vi du dudi ddy duge néu dé sang ché c6 theé duge hieu day du hon. Cac

vi du ndy chi mang tinh minh hoa va khéng nén duoc hicu 1a lam giéi han sang ché

theo cach bat ky. Trong d6 hdn hop raxemic dugc tao ra, cac chét ddng phan ddi

anh c6 thé duoc tach bing cach sir dung cac didu kién phén giai khong d6i xtng

SFC pha d4o hodc pha thudng sau khi phan 1ap cac thanh phédm hoic tai cht trung

gian thich hgp, sau d6 la xtr ly cac chét dong phan don 1é¢ mdt cach riéng 18. Cén

hiéu ring cc phuong phap thay thé cling co thé duge st dung trong quy trinh tbng

hop cac chét trung gian chu chdt nay va céc vi du. Céc phuong phap khong d6i

xtng (chang han nhu xtc tac khong dbi xting, bb trg) c6 thé duge st dung khi c6

thé va thich hop. Viéc lya chon chinh xac chét phan tng, dung moi, nhiét do, va cac

diéu kién phan tmg khéc, tiiy thudc vao ban chét cua san phém duoc du dinh.

CAc chit viét tit sau duoc sir dung trong ban md ta nay:

Ac Axetyl

AIBN 2,2'-azobisisobutyronitril

Aq Chura nudc

Ar Aryl

Bo(Pin)2 bis(pinacolato)dibo

BINAP 2,2'-bis(diphenylphosphino)-1,1'-binaphtalen
Bn Benzyl

Boc tert-butoxycacbonyl

BOP (benzotriazol-1-yloxy)ris(dimetylamino)phosphoni hexaflophosphat
Br Rong

BSA Albumin huyét thanh bo

Bu Butyl

Ca Khoang (x4p xi)

CAN Amoni xeri(IV) nitrat

Cbz Carboxybenzyl

CDI 1,1'-cacbonyldiimidazol

D Boi do1

DABCO Diazabixyclo[2.2.2]octan

DAST (dietylamino)luu huynh triflorua
Dba Dibenzylidenaxeton

DBU 1,8-diazabixyclo[5.4.0Jundec-7-en
DCE 1,2-dicloetan

DCM Diclometan
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Dd Bo6i d6i cua bdi doi

DIBAL Diisobutylnhom hydrua

DIEA N, N-diisopropyletylamin

DMA N, N-dimetylaxetamit

DMAP 4-(dimetylamino)pyridin

DMEM Maoi truong Eagle dugc cai bién Dulbecco (Glucoza cao)
DMF N, N-dimetylformamit

DMF-DMA | N,N-dimetylformamit dimetylaxetal
DMP Dess-Martin periodinan

DMPU N,N'-dimetylpropylenure

DMSO Dimetylsulfoxit

DPBF 1,3-diphenylisobenzofuran

Dppf 1,1'-bis(diphenylphosphino)feroxen
EDC N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua
EDTA Axit etylendiamintetraaxetic

Eq Duong lugng

ESI Ton hoa tia dién

Et Etyl

FBS Huyét thanh bao thai bo

H Gio

HATU O-(7-azabenzotriazol-1-y1)-N,N,N'N'-tetrametyluroni hexaflophosphat
HEPES N-(2-hydroxyetyl)piperazin-N'-(axit 2-etansulfonic)
HMDS Hexametyldisilazan

HMTA Hexametylentetramin

HOAt 1-hydroxy-7-azabenzotriazol

HOBt 1-hydroxybenzotriazol

HPLC Séc ky long hiéu ning cao

Hz Héc (Hertz)

Imid Imidazol

i-Pr Isopropyl

J Hing s6 két hop

LAH Lithi nhom hydrua

LCMS Do phd khéi sac ky long

LDA Lithi diisopropylamit

m/z Ty 16 khi lugng/dién tich

M Da bdi

mCPBA Axit 3-cloperbenzoic

Me Metyl

Min Phut

MP Polystyren do xop 16n

Ms Metansulfonyl

MTBE Metyl tert-butyl ete
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MW Phan tir lugng

NBS N-bromosucxinimit

NHS N-hydroxysucxinimit

n-BuLi n-butyllithi

n-HexLi n-hexyllithi

NMM N-metyl morpholin

NMP 1-metyl-2-pyrolidinon

NMR Cdng hudng tr hat nhan

Oac Axetat

P Boi nam

PBPB Pyridini bromua perbromua
PBS Nude mudi duge dém phosphat
PCC Pyridini clocromat

PDC Pyridini dicromat

Pd/C Paladi trén cacbon

Ph Phenyl

PIFA [bis(trifloaxetoxy)iodo]benzen
PMBCI 4-metoxybenzy! clorua

Psi Pao/inso vudng

p-Ts 4-toluensulfonyl

PTSA Axit para-toluensulfonic

Py Pyridyl

Q Boi bdn

Rt Nhiét do trong phong

S Boi don

SEM 2-trimetylsilyletoxymetyl
SEMCI 2-trimetylsilyletoxymetyl clorua
SFC Sic ky long siéu téi han

SM Nguyén liéu ban dau

T Boi ba

T3P 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit
TBAF n-tetrabutylamoni florua
TBAI n-tetrabutylamoni iodua

TBS tert-butyldimetylsilyl

TBSCI tert-butyldimetylsilyl clorua
TBDPS tert-butyldiphenylsilyl
TBDPSCI tert-butyldiphenylsilyl clorua
-Bu tert-butyl

TCCA Axit tricloisoxyanuric

TEA Trimetylamin

TFA Axit trifloaxetic

Tf Triflometansulfonyl
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TCFH Retrametylcloformamidini hexaflophosphat

THF Tetrahydrofuran

™G Tetrametylguanidin

TMSD Trimetylsilyldiazometan

Trisyl 2,4,6-triisopropylbenzensulfonyl

A% thé tich/thé tich

X-Phos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl

Chét trung gian 1

CO,H
o QA‘
2™s

)

o 0

Axit (1R)-6-Sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Bude A: Etyl (1R)-6-azaspiro[2.5]octan-1-carboxvlat

Dung dich chitra 6-benzyl 1-etyl (1R)-6-azaspiro[2.5]octan-1,6-dicarboxylat
(44,6g, 141mmol) (Brown et al. J. Med. Chem. (2014) 57:733-758) trong metanol
(400mL) dugc bd sung paladi hydroxit (20% trong lugng/trong lugng, trén cacbon
hoat tinh, 4,94g, 7,03mmol). Binh phan tng dugc hut chan khong va dugc lam day
Jai bang hydro (khoang latm) va hdn hop phan tng nay dugc cho khudy & nhiét do
mdi trudong trong 18 gid. Hon hop phan tmg dugc loc qua tAm Celite®, rira bang
metanol, va dich loc dugc cd trong didu kién ap suét giam dé thu dugc hop chét néu
& d& muc & da do tinh khiét dé st dung trong budc tiép theo. MS: m/z = 184,3
[M+H].

Buéc B: Etyl (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chta etyl (1R)-6-azaspiro[2.5]octan-1-carboxylat (25,6g,
140mmol) trong 1,4-dioxan (400mL) dugc bd sung sulfamit (40,7g, 423mmol) va
hén hop phan tng nay dugc dé 4m dén 95°C va dugc cho khudy trong 18 gid.
Sulfamit (9,00g, 93,7mmol) dugc bb sung vao va hdn hop phan ng nay dugc dé
4m dén 100°C va duoc cho khudy trong 6 gid. Hén hop phan ng nay duoc dé
ngudi xubng nhiét dd mdi trudng, dugce rot vao dung dich nude béo hoa chtta natri
bicacbonat, va dugc chiét bing etyl axetat (2 14n). Cac dich chiét hitu co di két hop

dugc rira bang dung dich nuéc bdo hoa chira natri clorua, duge lam kho (natri

-74-



40199

sulfat) va dugc loc va dich loc duoc cd trong diéu kién ap suét giam. Phan cin thd
duoc tinh ché bang phuong phép sic ky silica gel, rua giai bang gradien cla
metanol:diclometan — 0:100 dén 5:95 dé thu dugc hop chit néu & dé muc. MS: m/z

=263,1 [M+H].

Buéce C: axit (1R)-6-Sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chita etyl (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat
(50,0g, 191mmol) trong tetrahydrofuran (270mL) va metanol (135mL) dugc bb
sung dung dich nuéc chira natri hydroxit (2M, 286mL, 572mmol) va hdn hop phan
ung nay dugc cho khudy trong 2 ngay & nhiét do moi trudong. Hén hop phan tng
nay duoc pha lodng véi nude da (200mL) va hén hop thu duge duge diéu chinh tir
tir dén d6 pH = 5 bang dung dich nudc chira axit clohydric (12M) va dugc chiét
bing etyl axetat (3 1dn). Cac dich chiét hitu co di két hop dugc rira bang dung dich
nuéc bio hoa chira natri clorua, duoc 1am khé (natri sulfat), va duoc loc va dich loc
dugc co trong diéu kién ap sut giam dé thu duoc hop chit néu ¢ d& muc & da do

tinh khiét dé st dung trong buéde tiép theo. MS: m/z = 235,1 [M+H].

N
Ne . |
HoN-o N N

7N

o o ~OH

Chét trung gian 2

(1R)-N'-Hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit

Budc A: (1R)-6-Sulfamoyl-6-azaspiro[2.5]octan-1-carboxamit

Dung dich chira axit (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic
(chat trung gian 1) (1,20g, 2,93mmol) trong diclometan (14mL) dugc bd sung
HATU (1,15g, 3,02mmol), amoni clorua (0,392g, 7,32mmol), va N-metylmorpholin
(1,13mL, 10,3mmol) va hdn hop phén ting nay dugc cho khudy trong 18 gi & nhiét
d6 moi truong. Hon hop phan tng nay dugce loc, rira bang diclometan, va dich loc
duoc c6 trong didu kién ap sudt giam dé thu duoc hop chit néu & d&& muc & da do

tinh khiét dé st dung trong budc tiép theo. MS: m/z = 234,0 [M+H].

Budc B: (1R)-1-Xyano-6-azaspiro[2.5]octan-6-sulfonamit
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Dung dich chtta (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxamit (1,84g,
7,89mmol) trong axetonitril (39mL) dugc bd sung phospho oxyclorua (1,47mL,
15,8mmol) va hdn hop phan tng ndy dugc d& 4m dén 80°C va dugc cho khudy
trong 2 gio. Hon hop phén tmg nay duoc dé nguoi xudng nhiét d6 méi trudng, nude
duge bd sung vao, va hdn hop thu duge duge chiét bing etyl axetat (2 1an). Cac
dich chiét hitu co da két hop duoc co trong diéu kién ap sudt giam dé thu duoc hop
chét néu & dé muc & du do tinh khiét dé str dung trong budc tiép theo. MS: m/z =
216,1 [M+H].

Budc C: (1R)-N’-Hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit

Dung dich chta (1R)-1-xyano-6-azaspiro[2.5]octan-6-sulfonamit (1,30g,
6,04mmol) trong metanol (14mL) duoc bd sung dung dich nudc chia
hydroxylamin (50% trong lugng/trong lugng, 3,50mL, 57,1mmol) va hdn hop phan
g nay duoc dé 4m dén 60°C va dugc cho khudy trong 1 gid. Hon hop phan tng
nay duoc dé ngudi xubng nhiét do moi trudng va dugc pha lodng voi dung dich
nuéce bio hoa chira natri clorua va hon hop thu duge dugce chiét bang etyl axetat (3
14n). Cac dich chiét hitu co da két hop duge c6 trong didu kién 4p suat giam dé thu
duoc hop chit néu ¢ d& myc & du do tinh khiét @& s dung trong budc tiép theo.
MS: m/z = 249,1 [M+H].

Chét trung gian 3

Me Me

Me\‘/Me
COoH
0 2

N

0

Axit 6-(tert-Butoxycacbonyl)-2,2-diflo-1-metyl-6-azaspiro[2.5]octan-1-carboxylic

Budc A: 6-tert-Butyl 1-metyl 2.2-diflo-6-azaspiro[2.5]octan-1,6-dicarboxylat

Dung dich chira axit 6-(fert-butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-
1-carboxylic (dugc mo ta trong Chét trung gian 10) (1,0g, 3,43mmol) trong metanol
(4mL) va diclometan (20mL) duoc bd sung dung dich chua
(trimetylsilyl)diazometan trong hexan (2M, 9,44mL, 18,9mmol) va hdn hop phan
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ung nay dugc cho khudy trong 15 phtt. Metanol (15mL) dugc bd sung vao va hdn
hop phan Gng nay duoc cd trong didu kién 4p suat giam. Phan cin duoc tinh ché
bang phuong phap sc ky silica gel, rira giai bang ete ddu mo:etyl axetat — 95:5, dé
thu dugc hop chét néu & dé myc. MS: m/z = 250,0 [M-tBu+H].

Buéc B: 6-tert-Butyl  1-metyl  2.2-diflo-1-metyl-6-azaspiro[2.5]octan-1,6-

dicarboxylat

Dung dich chita 6-tert-butyl 1-metyl 2,2-diflo-6-azaspiro[2.5]octan-1,6-
dicarboxylat (200mg, 0,66mmol) va iodometan (0,85mL, 13,6mmol) trong
tetrahydrofuran (5SmL) ¢ nhi¢t do -78°C dugc bd sung dung dich chua lithi
diisopropylamit trong tetrahydrofuran va hexan (2M 0,98mL, 1,97mmol) va hdn
hop nay dugc cho khudy & nhiét do -78°C trong 15 phut sau d6 duogc dé 4m dén
nhiét d6 mdi trudng va dugc cho khudy trong 30 phut. Dung dich nu6c bio hoa
chirta amoni clorua (3mL) va nude (SmL) duoc bd sung vao va 16p nude duge chiét
bing etyl axetat (3 x SmL). Céc dich chiét hitu co di két hop duoc 1am khd (natri
sulfat) va dugc loc va dich loc dugc ¢6 trong diéu kién ap sult giam. Phéan cin duoc
tinh ché bang phwong phap sac ky silica gel, rira giai bang ete ddu mo:etyl axetat —

95:5, dé thu duoc hop chit néu & dé muc.
MS: m/z = 264,0 [M-tBu+H].

Buéc C: axit 6-(tert-Butoxycacbonyl)-2.2-diflo-1-metyl-6-azaspiro[2.5]octan-1-

carboxylic

Dung dich chtta 6-tert-butyl 1-metyl 2,2-diflo-1-metyl-6-azaspiro[2.5]octan-
1,6-dicarboxylat (130mg, 0,41mmol) trong metanol (3mL), tetrahydrofuran (3mL),
va nude (1,5mL) duoge bd sung natri hydroxit (163mg, 4,07mmol) va hdn hop phan
ung nay dugc cho khudy trong 3 gid. Hon hop phan Gmg nay duoc cb trong didu
kién ap sudt giam va nuée (SmL) duge bd sung vao va hdn hop thu duge duge chiét
bing etyl axetat (5mL). Pha nu6c dugc diéu chinh dén do pH = 3 bang dung dich
nudce chira hydro clorua (2M) va duoc chiét bang etyl axetat (3 x 10mL). Cac dich
chiét hitu co da két hop duoc rira bang dung dich nuéc bio hoa chia natri clorua

(10mL), duoc lam khd (natri sulfat), va duge loc va dich loc dugce c6 trong diéu
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kién 4p suét giam d& thu dugc hop chét néu & dé muc & du dd tinh khiét dé st dung

trong budc tiép theo.

Chit trung gian 4

R F

Me Me
HN
O

*HClI Me

1-[3-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-5-y1]-2,2-diflo-1-metyl-6-

azaspiro[2.5]octan hydroclorua

Co ban tuln theo cac quy trinh duge mo ta trong Chat trung gian 17, nhung
st dung axit 6-(tert-butoxycacbonyl)-2,2-diflo-1-metyl-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 3) thay cho fert-butyl 2-{3-[2-(diflometoxy)pyridin-4-
y1]-1,2,4-oxadiazol-5-y1}-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat va N-
hydroxy-2,5-dimetylbenzimidamit thay cho 2-(diflometoxy)-N'-hydroxypyridin-4-
carboximidamit, thu duogc hop chit néu & d& muc. MS: m/z = 334,0 [M+H].

Chét trung gian 5

R F

CO,H
HaAL. é&
2N S

2

0" 0O

Axit 4,4-Diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Budc A: tert-Butyl 4-[2-(benzyloxy)-2-oxoetyliden]-3.3-diflopiperidin-1-

carboxylat

Dung dich chira tert-butyl 3,3-diflo-4-oxopiperidin-1-carboxylat (1,0g,
43mmol) trong  toluen  (20mL)  duoc bd sung  benzyl  2-
(triphenylphosphoranyliden)axetat (2,62g, 6,38mmol) va hén hop phan Umg nay
duge d 4m dén 110°C va dugc cho khudy trong 4 gio. Hon hop phéan tng ndy dugc
d8 nguoi xudng nhiét d6 moi trudng va duge pha lodng véi etyl axetat. Lop hitu co
dugc ria béng nudc va dung dich nuée bdo hoa chira natri clorua, dugc lam kho

(magie sulfat), va dugc loc va dich loc duge c6 trong diéu kién 4p suat giam. Phan
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can dugc tinh ché bang phuong phap sac ky silica gel, rira giai béng gradien cia
hexan:etyl axetat — 100:0 dén 75:25 dé thu dugc hop chét néu & d& muc. MS: m/z =
312,1 [M-tBu+tH].

Buédce B: 1-Benzyl 6-tert-butyl 4.4-diflo-6-azaspiro[2.5]octan-1,6-dicarboxylat

Hon hop cta natri hydrua (thé phéan tan 60% trong dau khoang, 0,196g,
4,90mmol) va dimetylsulfoxit (15mL) & nhi¢t 4o 10°C dugc bd sung dung dich
chta trimetylsulfoxoni iodua trong dimetylsulfoxit (5,2M, 10mL) va hdn hop phan
ung nay dugc cho khudy & nhiét d6 10°C trong 2 gid. Dung dich chira tert-butyl 4-
[2-(benzyloxy)-2-oxoetyliden]-3,3-diflopiperidin-1-carboxylat trong
dimetylsulfoxit (6,6M, 5mL) duoc bd sung vao va hdn hgp phan ng nay dugc daé
4m dén nhiét d6 mdi trudong va khudy trong 18 gid. Hon hop phan ung dugce pha
lofing v&i nuée va hon hop thu duge duge chiét bang etyl axetat (2 1dn). Cac dich
chiét hitu co da két hop duoc rira bang dung dich nudc bio hoa chira natri clorua,
duoc lam khd (magie sulfat), va duge loc va dich loc dugc ¢o trong diéu kién ap
sudt giam. Phan cin duoc tinh ché bing phuong phép sic ky silica gel, rra giai
bang gradien cua hexan:etyl axetat — 100:0 dén 80:20 dé thu duoc hop chit néu &
d& muc. MS: m/z = 326,2 [M-tBu+H].

Buée C: Benzyl 4.4-diflo-6-azaspiro[2.5]octan-1-carboxylat hydroclorua

Dung dich chtta 1-benzyl 6-tert-butyl 4,4-diflo-6-azaspiro[2.5]octan-1,6-
dicarboxylat (312mg, 0,818mmol) trong etyl axetat (2mL) dugc bd sung dung dich
chtra HCI trong 1,4-dioxan (4M, 1,0mL, 4,0mmol) va hon hop phan ung nay duge
cho khudy trong 18 gio & nhiét d6 modi trudng. Hon hop phan ung duogc cd trong
didu kién 4p suét giam dé thu dugc hop chét néu & d& muc & da do tinh khiét dé sir
dung trong bude tiép theo. MS: m/z = 282,2 [M+H].

Buéc D: Benzyl 4,4-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chta benzyl 4,4-diflo-6-azaspiro[2.5]octan-1-carboxylat
hydroclorua (255mg, 0,802mmol) trong 1,4-dioxan (4mL) dugc bd sung sulfamit
(231mg, 2,41mmol) va trietylamin (0,168mL, 1,20mmol) va hdn hop phan tng nay

duge dé 4m dén 90°C va dugc cho khudy trong 18 git. Hon hop phan tng dugc dé
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ngudi xuéng nhiét do moi truong va dugc co trong diéu kién ap suét giam. Phén cin
duoc tinh ché bang phuong phéap séc ky silica gel, rira giai bang gradien cta
hexan:etyl axetat:etanol — 95:4:1 dén 50:38:12 d thu duoc hop chit néu & dé muc.
MS: m/z=361,2 [M+H].

Bude E: axit 4,4-Diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Binh chita benzyl 4,4-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat
(250mg, 0,694mmol) trong moi trudng khi tro duge bd sung 1an luot paladi trén
cacbon hoat tinh (10% trong lugng/trong lugng, 74mg, 0,069mmol) va metanol
(3,5mL). Hon hop phan tmg dugc dat trong mdi truong khi hydro (khoang latm) va
duge cho khudy trong 3 gi® & nhiét d6 mdi truong. Hon hop phan tmg duge loc trén
tAm Celite®, ria béng metanol, va dich loc dugc cd trong diéu kién 4p suét giam.

MS: m/z = 271,1 [M+H].

Chét trung gian 6

F

CO,H
273

d o

Axit 6-(tert-Butoxycacbonyl)-4-flo-6-azaspiro[2.5]octan-1-carboxylic

Budc A: tert-Butyl 3-flo-4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat

Dung dich chtta tert-butyl 3-flo-4-oxopiperidin-1-carboxylat (10,0g,
46,0mmol) trong toluen (115mL) trong binh dé bit kin duoc bd sung metyl 2-
(triphenylphosphoranyliden)axetat (26,2g, 78mmol) va binh nay dugc bit kin. Hoén
hop phan tmg dugc dé 4m dén 140°C va duoc cho khudy trong 5 gio. Hon hop phan
ung dugc cd trong diéu kién 4p suét giam va hexan dugc bd sung vao phan can.
Hon hop thu duge duge loc, rira bang hexan, va dich loc dugce 6 trong didu kién ap
suat giam. Phan cin duoc tinh ché bang phuong phap sac ky silica gel, rira giai
bang gradien ctia hexan:etyl axetat — 100:0 dén 75:25 dé thu dugc hop chat néu &
d& muc. MS: m/z =218,1 [M-tBu+H].

Budc B: 6-tert-Butyl 1-metyl 4-flo-6-azaspiro[2.5]octan-1,6-dicarboxylat
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Binh chta natri hydrua (thé phin tan 60% trong dau khoang, 2,51g,
62,7mmol) va dimetylsulfoxit (200mL) ¢ nhiét d6 0°C duogc bd sung
trimetylsulfoxoni iodua (14,26g, 64,8mmol) ting phan trong thoi gian 1a 1,5 gio.
Han hop phan tmg dugc dé 4m dén nhiét 6 mbi trudng va khudy trong 3 gid. Dung
dich chta tert-butyl 3-flo-4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat
(6,03g, 22,1mmol) trong dimetylsulfoxit (50mL) duge bd sung ting giot vao va hon
hgp phan Gmg nay dugc cho khudy trong 18 gio. Hon hop phan Gng dugc bb sung
tir tir vao hon hop ctia da va dung dich nudc bdo hoa chita amoni clorua (225mL) va
hdn hop thu duoc duge chiét bang etyl axetat (3 x 200mL). Céc dich chiét hitu co
da két hop duogc rira bang dung dich nudc béo hoa chita amoni clorua (2 x 100mL)
va dung dich nuéc bdo hoa chira natri clorua (1 x 100mL), duge 1am khé (magie
sulfat), va dugc loc va dich loc duge cd trong diéu kién ap suit giam. Phén cin
duoc tinh ché bing phuwong phap sic ky silica gel, rira giai bing gradien cla
hexan:etyl axetat — 100:0 dén 60:40 d8 thu dugc hop chét néu & d& muc. MS: m/z =
232,1 [M-tBu+H].

Budc C: Axit 6-(tert-Butoxycacbonyl)-4-flo-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chia 6-tert-butyl 1-metyl 4-flo-6-azaspiro[2.5]octan-1,6-
dicarboxylat (4,86g, 16,9mmol) trong tetrahydrofuran (64mL) va metanol (20mL)
duoc bd sung dung dich nuéc chira natri hydroxit (1M, 34mL, 34mmol) va hdn hop
phan Ung nay duoc d8 4m dén 55°C va duogc cho khudy trong 15 phut. Hon hop
phan tng dugc dé ngudi xubng nhiét &6 moéi truong va dung dich nude chira HCI
(12,1M, 2,79mL, 34,0mmol) dugc bd sung vao. Hon hop nay duoc cd trong diéu
kién 4p suét giam va phan cin dugc lam bay hoi ddng thoi v6i axetonitril (2 1an).
Phén cin ndy dugc hoa tan trong etyl axetat (100mL), dugc rira bang nudc (15mL),
duoc lam khd (magie sulfat), va duge loc va dich loc dugc ¢d trong didu kién ap
suét giam dé thu duoc hop chit néu & dé muc & da do tinh khiét dé st dung trong

buéc tiép theo. MS: m/z = 218,1 [M-tBu+H].
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ChAt trung gian 7

HO\|N cF,
HZN)\©
F

4-Flo-N'-hydroxy-2-(triflometyl)benzencarboximidamit

Dung dich chtta 4-flo-2-(triflometyl)benzonitril (15,0g, 79,3mmol) trong
metanol (190mL) dugc bd sung dung dich nuéc chira hydroxylamin (50% trong
luong/trong lwong, 48mL, 783mmol) va hdn hop phan ung nay dugc dé Am dén
60°C va dugc cho khudy trong 21 gid. Hon hop phan Gng dugc dé nguoi va duoc cd
trong didu kién 4p suét giam. Phan cgn dugc tinh ché bang phuwong phép sic ky
silica gel, roa giai bang gradien ctia hexan:etyl axetat — 100:0 dén 70:30 dé thu
duoc hop chét néu & d& muc. MS: m/z = 223,3 [M+H].

Chét trung gian 8

Me

CO5H
H N\ /@A\
273

N

Axit 4-Metyl-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Budc A: tert-Butyl 3-metyl-4-metylidenpiperidin-1-carboxylat

Dung dich chta tert-butyl 3-metyl-4-oxopiperidin-1-carboxylat (2,95g,
13,9mmol) trong dimetylsulfoxit (45mL) dugc bd sung lan  luot
metyltriphenylphosphoni bromua (7,42g, 20,8mmol) va kali fers-butoxit (2,33g,
20,8mmol) va hon hop phan Umg nay dugc cho khudy trong 16 gio & nhiét d6 mdi
truong. Hon hop phan tmg duge rét vao nude (200mL) va hdn hop thu dugc duoc
chiét bang etyl axetat (2 x 300mL). Céc dich chiét hitu co da két hop duge rira béng
dung dich nu6c bdo hoa chita natri clorua (150mL), duge lam kho (natri sulfat), va
duoc cb trong didu kién ap sudt giam. Phan cin duge tinh ché bang phuong phap
séc ky silica gel, rira giai bing gradien cia hexan:etyl axetat — 100:0 dén 70:30 dé

thu dugc hop chat néu & dé muc. MS: m/z = 212,2 [M+H].
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Budc B: 6-teri-Butyl 1-etyl 4-metyl-6-azaspiro[2.5]octan-1,6-dicarboxylat

Dung dich chta fert-butyl 3-metyl-4-metylidenpiperidin-1-carboxylat
(2,78g, 13,2mmol) trong diclometan (42mL) dugc bd sung rodi(Il) axetat dime
(0,582g, 1,32mmol). Dung dich chira etyl diazoaxetat trong diclometan (2,19M,
18,0mL, 39,4mmol) dugc bd sung ting giot vao trong thoi gian 13 75 phut ¢ nhiét
d6 moéi truong. Hon hop phan tng duge rét vao nude (100mL) va hdn hop thu duoge
duoc chiét bing diclometan (2 x 100mL). Céc dich chiét hitu co da két hop duoc
rira bang dung dich nuéc bdo hoa chira natri clorua (60mL), duoc lam khé (natri
sulfat), va duogc loc va dich loc duge cd trong didu kién &p suat giam. Phan cin
duoc tinh ché bing phuwong phap sic ky silica gel, ra giai bang gradien cta
hexan:etyl axetat — 100:0 dén 60:40 d thu dugc hop chit néu & dé muc. MS: m/z =
298,2 [M+H].

Buée C: Etyl 4-metyl-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chta 6-tert-butyl 1-etyl 4-metyl-6-azaspiro[2.5]octan-1,6-
dicarboxylat trong 1,4-dioxan (63mL) dugc bd sung dung dich chtta HCI trong 1,4-
dioxan (4M, 31,5mL, 126mmol) va hdn hgp phan tng ndy dugc cho khudy trong 3
gid & nhiét &6 moi trudng. Hon hop phan ung dugce ¢d trong diéu kién ap suat giam
dé thu duogc hop chit néu & d& muc & du do tinh khiét @ st dung trong budc tiép

theo.

Buéce D: Etyl 4-metyl-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chira etyl 4-metyl-6-azaspiro[2.5]octan-1-carboxylat (3,07g,
13,1mmol) trong 1,4-dioxan (50mL) duoc bd sung sulfamit (3,78g, 39,3mmol) va
trietylamin (2,74mL, 19,7mmol) va hdn hop phan g nay duge dé 4m dén 110°C
va duogc cho khudy trong 18 gid. Hon hop phéan ung dugc dé nguoi xudng nhiét do
mdi truong va duge rét vao nude (100mL) va hdn hop thu duge duge chiét béng
etyl axetat (3 x 150mL). Céac dich chiét hiru co da két hop duge ria bang dung dich
nuée bio hoa chira natri clorua (100mL), dugc lam kho (natri sulfat), va duge loc
va dich loc dugc c6 trong diéu kién ap sudt giam. Phin cin dugc tinh ché bing
phuong phap sic ky silica gel, rira giai bang gradien ctia diclometan:metanol —

100:0 dén 95:5 dé thu dugc hop chat néu & d&& muc. MS: m/z =277,2 [M+H].

-83-



40199

Budc E: Axit 4-Metyl-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chira etyl 4-metyl-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat
(5,63g, 21,5mmol) trong tetrahydrofuran (36mL) va metanol (18mL) dugc bb sung
dung dich nudc chira natri hydroxit (2M, 37,0mL, 74,0mmol) va hdn hop phan ting
nay duge cho khudy trong 12 gid. Hon hop phan ing duoe rét vao nude (70mL) va
hdn hop thu duge dugc rira bang dietyl ete (50mL). Lép nude dugc diéu chinh dén
d6 pH = 5 bang dung dich nudc chia axit clohydric (12M) va duoc chiét bang etyl
axetat (2 x 200mL). Céc dich chiét hitu co dd két hop dugc rira bang dung dich
nuée bio hoa chira natri clorua (50mL), dugc lam khoé (natri sulfat), va dugc loc va
dich loc dugc cd trong diéu kién ap sudt giam dé thu duoc hop chit néu ¢ dé muc &

du do tinh khiét dé str dung trong buédc tiép theo. MS: m/z = 249,1 [M+H].

I\Ille
N
I
N __N
S

/
7N Cl

o 0

Chét trung gian 9

(1R)-1-(Cloaxety])-N-[(dimetylamino)metyliden]-6-azaspiro[2.5]octan-6-

sulfonamit

Dung dich chirta axit (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic
(chat trung gian 1) (500mg, 2,13mmol) trong diclometan (5SmL) va N,N-
dimetylformamidin (0,1mL) ¢ nhiét d6 0°C dugc bd sung oxalyl clorua (0,558mL,
6,51mmol). Hon hop phan tmg dugc dé Am dén nhiét d6 moi truong va khudy trong
10 phtit. Hon hop phén tng dugc cd trong diéu kién 4p suat giam. Phén cin duoc
hoa tan trong axetonitril (6mL), dugc lam lanh xuéng 0°C, va dung dich chtra
(trimetylsilyl)diazometan (2M, 3,90mL, 7,80mmol) dugc bd sung vao. Hon hop
phan ting duoc d& 4m dén nhiét d6 mdi truomg va khudy trong 1 giv. Hon hop phan
ung duoc lam lanh xubng 0°C va dung dich chira hydro clorua trong 1,4-dioxan
(4M, 2,92mL, 11,7mmol) dugc bd sung vao. Hon hop phan tmg dugc dé 4m dén
nhiét d6 méi trudong va khudy trong 1 gid. Dung dich chira natri bicacbonat chira

nuée bdo hoa duge bd sung vao va 16p nude duge chiét bang etyl axetat (3 x
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10mL). Cac dich chiét hitu co d& két hop duoc 1am khd (natri sulfat) va duge loc va
dich loc dugc co trong diéu kién ap sudt giam dé thu dugc hop chit néu & dé muc &

dt d6 tinh khiét dé st dung trong bude tiép theo. MS: m/z = 322,0 [M+H].

Chét trung gian 10

FF

HoN g N

7

o 0

Axit (1R)-2,2-Diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Budc A: tert-Butyl 4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat

Dung dich chtra fert-butyl 4-oxopiperidin-1-carboxylat (8,40g, 42,2mmol)
trong toluen (100mL) dugc bbd sung metyl 2-(triphenylphosphoranyliden)axetat
(17,6, 52,7mmol) va hdn hop phan tmg nay duge d& &m dén 110°C va dugc cho
khudy trong 4 gid. Hon hop phan ing duoc dé ngudi xubng nhiét d6 moi trudng va
dugc co trong diéu kién ap suét giam. Hexan duogc bd sung vao phﬁn can va hdn
hop thu duoc du:cjc loc, rira bang hexan, va dich loc duge cd trong didu kién ap suét
giam. Phén cin dugc tinh ché bing phuong phap sic ky silica gel, rra giai bing
gradien cua hexan:etyl axetat — 100:0 dén 50:50 dé thu duoc hop chat néu & dé
muc. MS: m/z =200,1 [M-tBu+H].

Budc B: tert-Butyl 4-(2-hydroxyetyliden)piperidin-1-carboxylat

Dung dich chtta tert-butyl 4-(2-metoxy-2-oxoetyliden)piperidin-1-carboxylat
(7,54g, 29,5mmol) trong tetrahydrofuran (60mL) ¢ nhiét do -78°C duge bb sung
dung dich chita diisobutylamoni hydrua trong tetrahydrofuran (1M, 60,0mL,
60,0mmol) timg giot va hdn hgp phan tmg nay dugc cho khudy trong 1 gio & nhiét
d6 -78°C. Hon hop phan ung dugce dé 4m dén 0°C va khudy trong 1 gid. Dung dich
chira diisobutylamoni hydrua trong tetrahydrofuran (1M, 40,0mL, 40,0mmol) duoc
bd sung timg giot vao va hon hop phan tng nay dugc gitt yén & nhiét o 0°C trong
18 gio. Dung dich nudc chira mudi Rochelle (0,5M) duge bd sung tir tir va hdn hop
thu duge duge pha lodng voi nude va duge chiét bang etyl axetat (2 14n). Cac dich

chiét hitu co da két hop dugc rira bang dung dich nudce bdo hoa chira natri clorua,
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duoc 1am khd (magie sulfat) va dugc loc va dich loc dugc ¢6 trong diéu kién ap
suat giam dé thu duoc hop chit néu & dé muc & da do tinh khiét dé st dung trong

budc tiép theo. MS: m/z = 195,2 [M+Na-tBul].

Budc C: tert-Butyl 4-(2-axetoxyetyliden)piperidin-1-carboxylat

Dung dich chta tert-butyl 4-(2-hydroxyetyliden)piperidin-1-carboxylat
(5,80g, 25,5mmol) trong diclometan (100mL) dugc bd sung lan luot pyridin
(4,13mL, 51,0mmol), 4-dimetylaminopyridin (0,312g, 2,55mmol), va anhydrit
axetic (4,82mL, 51,0mmol) va hon hop phan tmg nay dugc cho khudy trong 2 gid
& nhiét d6 méi truong. Hon hop phan tng duge cb trong diéu kién ap suat giam va
phdn can dugc tinh ché bing phuong phap séc ky silica gel, rira giai bang gradien
cla hexan:etyl axetat — 100:0 dén 25:75 dé thu duoc hop chit néu & d& muc. MS:
m/z =292,2 [M+Na].

Budc D: fert-Butyl 2-(axetoxymetyl)-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chira rert-butyl 4-(2-axetoxyetyliden)piperidin-1-carboxylat
(3,23g, 12,0mmol) trong tetrahydrofuran (30mL) trong binh dé bit kin trong mdi
trudng khi nito dwgc bo sung lan luot natri iodua (0,899g, 6,00mmol) va
trimetyl(triflometyl)silan (4,43mL, 30,0mmol). Binh nay dugc bit kin va hdn hop
phan Uing nay dugc d& Am dén 90°C va dugc cho khudy trong 2 gid. Hon hop phan
mg duoc dé ngudi xubng nhiét d moi truong, natri iodua (0,899g, 6,00mmol) va
trimetyl(triflometyl)silan (4,43mL, 30,0mmol) duoc bd sung vao, va hdn hgp phan
ung nay duoc d& Am dén 90°C va duogc cho khudy trong 2 gio. Hon hop phan tng
dugc dé& ngudi xuéng nhiét d0 moi trudong, dugc pha lodng vo1 nudce, va hdn hop
thu dugc duge chiét bang etyl axetat. Lép hitu co duge cd trong diéu kién ap suét
giam va phan cin dugc tinh ché bang phuong phip séc ky silica gel, rira giai béng
gradien cua hexan:etyl axetat — 100:0 dén 50:50 dé thu duogc hop chét néu & s
muc. MS: m/z =264,1 [M-tBu+H].

Budc E: tert-Butyl 1,1-diflo-2-(hydroxymetyl)-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chita fert-butyl 2-(axetoxymetyl)-1,1-diflo-6-azaspiro[2.5]octan-
6-carboxylat (5,68g, 17,8mmol) trong metanol (50mL) duoc bd sung kali cacbonat
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(7,37g, 53,4mmol) va hén hgp phan tng nay duogc cho khudy trong 2 gi® & nhiét d
moi truong. Hon hop phan tng dugce loc, rira bﬁng metanol, va dich loc dugc c6
trong diéu kién ap suat giam. Etyl axetat va nudc dugce bb sung vao, cic 16p dugc
tach, va 16p nuée duoc didu chinh dén d6 pH = 5 va dugc chiét bing etyl axetat.
Dich chiét hitu co dugce lam kho (magie sulfat) va duge loc va dich loc duoc ¢
trong diéu kién 4p suit giam dé thu dugc hop chit néu & d& myc & du do tinh khiét

dé sir dung trong budce tiép theo. MS: m/z = 222,1 [M-tBu+H].

Buéc F: axit 6-(fert-Butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chita tert-butyl 1,1-diflo-2-(hydroxymetyl)-6-azaspiro[2.5]octan-
6-carboxylat (4,93g, 17,9mmol) trong axetonitril (100mL) dugc bb sung tuln tu 4-
metylmorpholin-4-oxit hydrat (24,0g, 178mmol) va tetrapropylamoni peruthenat
(0,625g, 1,78mmol) va hdn hop phan Gmg nay duoc cho khudy trong 2 gid & nhiét
d6 mdi trudng. Hon hop phan ing duge pha lodng véi dung dich nuée chia axit
clohydric (1M) va duoc chiét bang etyl axetat. Lép nudc duge pha loging voi nude
va dung dich nuéc bdo hoa chira natri clorua, dugc chiét béng etyl axetat, va cac
dich chiét hitu co d4 két hop duge loc trén thm Celite® va duge ¢b trong diéu kién
ap suat giam dé thu duoc hop chét néu & dé muc & du do tinh khiét dé str dung trong
budc tiép theo. MS: m/z = 236,1 [M-tBu+H].

Buée G: 1-Benzyl 6-tert-butyl 2,2-diflo-6-azaspiro[2.5]octan-1,6-dicarboxylat

Dung dich chita axit 6-(tert-butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-
1-carboxylic (5,18g, 17,9mmol) trong N,N-dimetylformamit (100mL) dugc bb sung
lAin luwgt HATU (10,1g, 26,7mmol), rugu benzylic (2,77mL, 26,7mmol), va
diisopropyletylamin (9,32mL, 53,3mmol) va hdn hop phan Ung nay dugc cho
khudy trong 1 gid & nhiét d6 mdi trudng. Hon hop phéan tng dugc pha lodng voi
nuée va duoc chibt bing etyl axetat (2 1an). Cac dich chiét hitu co da két hop duogc
lam khd (magie sulfat) va dugce loc va dich loc dugc c6 trong didu kién ap sut
giam. Phin cin duoc tinh ché bing phuong phap séc ky silica gel, rira giai bang
gradien clia hexan:etyl axetat — 100:0 dén 50:50 dé thu dugc hop chit néu & dé
muc. MS: m/z =326,2 [M-tBut+H].

Budce H: Benzyl 2.2-diflo-6-azaspiro[2.5]octan-1-carboxylat hydroclorua
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Dung dich chta 1-benzyl 6-fert-butyl 2,2-diflo-6-azaspiro[2.5]octan-1,6-
dicarboxylat (4,70g, 12,3mmol) trong etyl axetat (25mL) duoc bd sung dung dich
chira hydro clorua trong 1,4-dioxan (4M, 12,3mL, 49,3mmol) va hdn hop phan tng
nay duoc cho khudy trong 18 gid' & nhiét do mdi truong. Hon hop phan tng duge
c6 trong diéu kién 4p suat giam dé thu duge hop chét néu ¢ dé muyc & du do tinh

khiét dé st dung trong bude tiép theo. MS: m/z = 282,2 [M+H].

Budc I: (1R)-Benzyl 2.2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chta benzyl 2,2-diflo-6-azaspiro[2.5]octan-1-carboxylat
hydroclorua (3,92g, 12,3mmol) trong 1,4-dioxan (60mL) duoc bd sung trietylamin
(2,58mL, 18,5mmol) va sulfamit (3,56g, 37,0mmol) va hdn hop phan tng nay duoc
& &m dén 90°C va dugc cho khudy trong 4 gid. Hn hop phan tmg duge dé ngudi
xubng nhiét do mdi trudng va sulfamit (3,56g, 37,0mmol) duge bb sung vao. Hon
hop phan tng dugc @8 Am dén 90°C va dugc cho khudy trong 4 gio. Hon hop phén
ung duogc co trong didu kién ap suat giam va etyl axetat va nude dugc bd sung vao
phan cin. Lép nude duge chiét bang etyl axetat va cac dich chiét hitu co da két hop
dugc lam khd (magie sulfat) va duge loc va dich loc dugce cd trong diéu kién ap
sudt giam. Phan can dugc tinh ché bang phuong phép sic ky silica gel, rira giai
bang gradien clia hexan:etyl axetat:etanol — 100:0:0 dén 52:36:12 dé thu dugc hop
chét raxemic néu & dé muc. Raxemat dugc phén giai bang phuong phap SFC, st
dung cot ChiralPak AD-H va rua giai bang metanol:cacbon dioxit — 40:60. Dinh
chinh d& roa giai tha nhit 13 (1R)-benzyl 2,2-diflo-6-sulfamoyl-6-
azaspiro[2.5]octan-1-carboxylat, hop chit néu & dé muc, va dinh chinh dé rira giai
the hai la (1S)-benzyl 2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylat.
MS: m/z =361,2 [M+H].

Budc J: axit (1R)-2.2-Diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic

Binh chta (1R)-benzyl 2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylat (1,20g, 3,33mmol) dugc bd sung paladi trén cacbon hoat tinh (10%
trong lugng/trong luong, 0,354g, 0,333mmol) trong moi trudong khi tro. Metanol
(17mL) duoc bd sung vao va hdn hop phan tmg nay dugc dit trong moi trudng khi

hydro (khoang latm) va dugc cho khudy trong 3 gi & nhiét d0 moi truong. Hén
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hop phan tng dugc loc trén tAm Celite®, rira béng metanol, va dich loc dugc c6
trong diéu kién 4p suét gidm d8 thu duoc hop chit néu & dé muyc & da d¢ tinh khiét

dé st dung trong budc tiép theo. MS: m/z = 271,1 [M+H].

Chét trung gian 11
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(1R)-2.2-Diflo-N'-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit

Budc A: (1R)-2.2-Diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxamit

Dung dich chira axit (1R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chét trung gian 10) (10,8g, 40,0mmol) trong diclometan (200mL) va
dimetylsulfoxit (11mL) duoc bd sung lan luot amoni clorua (6,5g, 122mmol),
HATU (18,3g, 48,0mmol), va N-metylmorpholin (20mL, 182mmol) va hdén hop
phan mg nay duoc cho khudy trong 18 gi & nhiét d6 mdi truong. Hon hop phan
tmg duge pha lodng véi nude va duge loc va chat két tiia dugc 1am khd trong diéu
kién 4p suat giam dé thu duoc hop chat néu & d& muc & d do tinh khiét dé s dung
trong bude tiép theo. MS: m/z = 270,1 [M+H].

Budc B: (2R)-2-Xyano-1.1-diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chaa  (1R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxamit (6,16g, 22,9mmol) trong axetonitril (100mL) dugc bd sung phospho
oxyclorua (4,26mL, 45,8mmol) ting giot va hdn hop phan tmg nay dugc dé Am dén
80°C va duoc cho khudy trong 3 gi. Hon hop phan ting dugc d8 nguodi xubng nhiét
d6 méi trudng va dung dich nude bio hoa chira natri bicacbonat dugc bb sung tir tir
vao. H3n hop thu duge duoc chiét bing etyl axetat (2 1an). Cac dich chiét hitu co da
két hop duge lam kho (natri sulfat) va dugc loc va dich loc duge cd trong diéu kién
ap suét giam dé thu dugc hop chit néu & d& muc & da do tinh khiét dé sir dung trong

budc tiép theo. MS: m/z = 293,1 [M+CH3CN-+H].
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Budc C: (1R)-2.2-Diflo-N’-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-

caboximidamit

Dung dich chitra (2R)-2-xyano-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit
(320mg, 1,27mmol) trong metanol (4mL) dugc bd sung dung dich nuéc chua
hydroxylamin (50% trong lugng/trong luong, 1,00mL, 16,3mmol) va hdn hop phan
ting ndy dugc cho khudy trong 2 ngdy & nhiét do moi truong. Hén hop phén tng
dugc co trong diéu kién ap suét giam dé thu dugc hop chit néu & d muc & du do

tinh khiét dé str dung trong budc tiép theo. MS: m/z = 285,2 [M+H].

Chét trung gian 12

3-Xvclopropyl-N'-hydroxyisoxazol-4-carboximidamit

Budce A: 3-Xvclopropylisoxazol-4-carboxamit

Dung dich chtta axit 3-xyclopropylisoxazol-4-carboxylic (0,758g,
4,95mmol) trong diclometan (22mL) va dimetylsulfoxit (2,2mL) duoc bd sung
HATU (2,06g, 5,42mmol), amoni clorua (0,545g, 10,2mmol), va N-metylmorpholin
(1,60mL, 14,6mmol) va hdn hop phén ting nay dugc cho khudy trong 18 gid & nhiét
d6 méi truong. Hon hop phan tmg dugc ria bang dung dich nuéc bdo hoa chira
amoni clorua (4 x 20mL) va dung dich nuGc bio hoa chira natri clorua (1 x 20mL),
duoc lam kho (magie sulfat), va dugc loc va dich loc duge co trong diéu kién ap
sudt giam. Phan can dugc tinh ché bang phuong phép sic ky silica gel, rira giai
bang gradien clia hexan:etyl axetat:etanol — 100:0:0 dén 60:30:10 dé thu dugc hop
chét néu & d& muc. MS: m/z = 153,2 [M+H].

Budc B: 3-Xyclopropylisoxazol-4-carbonitril

Dung dich chtta 3-xyclopropylisoxazol-4-carboxamit (330mg, 2,17mmol)
trong axetonitril (11mL) dugc bd sung phospho oxyclorua (0,404mL, 4,34mmol) va
hdn hop phan g nay dugc dé 4m dén 80°C va duge cho khudy trong 1,3 gio. Hon

hop phéan ting duge dé ngudi xubng nhiét d6 mdi trudong va dugce bd sung tlr tir vao
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dung dich nuéc bdo hoa lanh chita natri bicacbonat (30mL) va hdn hop thu dugc
duoc chiét bé“mg etyl axetat (3 x 30mL). Céc dich chiét hiru co da két hop dugc rira
bang dung dich nuéc bio hoa chira natri clorua (1 x 15mL), duge lam kho (magie
sulfat), va dugc loc va dich loc dugc c6 trong diéu kién ap suét giam dé thu duogc
hop chét néu & d& muc & da do tinh khiét dé str dung trong budc tiép theo. 'H NMR
(DMSO-ds) 8 9,75 (s, 1 H), 2,13 — 2,06 (m, 1 H), 1,18 — 1,10 (m, 2 H), 1,03 - 0,97
(m, 2 H).

Budc C: 3-Xyclopropyl-N'-hydroxyisoxazol-4-carboximidamit

Dung dich chira 3-xyclopropylisoxazol-4-carbonitril (230mg, 1,72mmol)
trong etanol (5,80mL) duoc bd sung hydroxylamin (0,841mL, 13,7mmol) vao va
hdn hop phan tng nay duge dé 4m dén 80°C va duoc cho khudy trong 3 gio. Hon
hop phan tng duoc dé ngudi xuéng nhiét dd mdi truong va dugce co trong diéu kién
4p suét giam. Phin cin duge lam bay hoi dong thoi véi etanol (3 14n) va axetonitril
(2 14n) d thu duoc hop chit néu & d& muc & du do tinh khiét dé sir dung trong budce
tip theo. MS: m/z = 168,1 [M+H].

Chét trung gian 13
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N'-Hydroxy-1-(2,2.2-trifloetyl)-1 H-pyrazol-5-carboximidamit

Bude A: 1-(2,2.2-Trifloetyl)-1H-pyrazol-5-carboxamit

Dung dich chtra axit 1-(2,2,2-trifloetyl)-1H-pyrazol-5-carboxylic (388mg,
2,00mmol) trong diclometan (9,5mL) va dimetylsulfoxit (0,50mL) duoc bd sung
lan luwot amoni clorua (267mg, 5,00mmol), HATU (837mg, 2,20mmol), va N-
metylmorpholin (0,660mL, 6,00mmol) va hdn hop phan ung nay dugce cho khudy
trong 16 gi& & nhiét 6 moi trudng. Hon hop phan ung dugc pha lodng véi nude va
cac 16p dugce tach. Lép nude duge chiét bing diclometan va cac dich chiét hitu co

da két hgp dugce cd trong didu kién ap suit giam. Phin cin dugc tinh ché bing
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phuong phap sac ky silica gel, rira giai bang gradien ctia hexan:etyl axetat:etanol —

96:3:1 dén 52:36:12 dé thu dugc hop chit néu & dé muc. MS: m/z = 194,1 [M+H].

Bugce B: 5-Xvyano-1-(2.2.2-trifloetyl)-1 H-pyrazol

Dung dich chta 1-(2,2,2-trifloetyl)-1H-pyrazol-5-carboxamit (365mg,
1,89mmol) trong axetonitril (10mL) duogc bd sung phospho oxyclorua (0,352mL,
3,78mmol) timg giot va hdn hop phan ung nay dugc dé 4m dén 80°C va dugc cho
khudy trong 2 gid. Hon hop phéan tmg duoc dé ngudi xubng nhiét 46 moi trudng,
phospho oxyclorua (0,352mL, 3,78mmol) dugc b sung timg giot vio, va hdn hop
phan tng nay duoc dé 4m dén 85°C va duge cho khudy trong 1 git. Hon hop phan
ung dugc dé ngudi xuéng nhiét 6 moi truong va dung dich chira natri bicacbonat
chita nuéc bio hoa duge bd sung tir tir. Hon hop nay duge pha lodng véi nude va
duoc chiét béng etyl axetat (3 14n). Cac dich chiét hitu co da két hop dugce rua béng
dung dich nude bdo hoa chita natri clorua va dugc c6 trong didu kién 4p sudt giam
d thu dugc hop chit néu & d& muc & di do tinh khiét dé str dung trong bude tiép

theo.

Budc C: (R)-N’-Hydroxy-1-(2,2,2-trifloetyl)-1 H-pyrazol-5-carboximidamit

Dung dich chita  5-xyano-1-(2,2,2-trifloetyl)-1H-pyrazol ~ (135mg,
0,771mmol) trong metanol (1,6mL) dugc bé sung dung dich nuéc chua
hydroxylamin (50% trong luong/trong lwong, 0,400mL, 6,53mmol) va hdn hop
phén Gng nay dugc dé 4m dén 65°C va dugc cho khudy trong 2 gid. Hon hop phan
ting duoc d& ngudi xuéng nhiét d6 moi truong va hdn hop phén ing nay dugc cd
trong didu kién ap sudt giam d& thu duoc hop chit néu & d& muc & di d6 tinh khiét

dé sir dung trong buéc tiép theo. MS: m/z = 209,1 [M+H].

Chét trung gian 14
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Axit 2-(Diflometoxy)-5-metylisonicotinic

Budc A: Metyl 5-bromo-2-(diflometoxy)isonicotinat
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Dung dich chita metyl 5-bromo-2-hydroxyisonicotinat (2,00g, 8,62mmol)
trong axetonitril (100mL) dugc bd sung natri clodifloaxetat (4,00g, 26,2mmol) va
hdn hop phan tng nay dugc dé 4m dén 90°C va dugce cho khudy trong 16 gid. Hon
hop phan tmg dugc dé ngudi xuéng nhiét 6 mdi truong, duge loc, va dich loc dugc
c6 trong didu kién ap suét giam. Phin cin duge tinh ché bing phuong phép sic ky
silica gel, rira giai bang gradien cta etyl axetat:hexan — 0:100 dén 50:50 @& thu
dugc hop chit néu & dé muc. MS: m/z = 284,0 [M+H].

Budc B: Metyl 2-(diflometoxy)-5-metylisonicotinat

Dung dich chita 5-bromo-2-(diflometoxy)isonicotinat (282mg, 1,00mmol) va
kali phosphat (424mg, 2,00mmol) trong 1,4-dioxan (4,50mL) va nude (0,50mL)
duoc bd sung 1,1’-bis(di-tert-butylphosphino)feroxen paladi diclorua (65,2mg,
0,100mmol) va 2,4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan (251mg, 2,00mmol). Hbén
hop phan Ung dugc @& 4m dén 100°C va duoc cho khudy trong 16 gid. Hon hop
phan Ung dugc dé ngudi xudng nhiét do mdi trudng, dugce loc qua tam Celite®, rira
bang 1,4-dioxan, va dich loc dugc cd trong diéu kién ap suét giam. Phan can duoc
tinh ché bang phuong phap sic ky silica gel, raa giai bang gradien cia etyl

| axetat:hexan — 0:100 dén 50:50 dé thu dwoc hop chét néu & dé muc. MS: m/z =
218,1 [M+H].

Bude C: Axit 2-(Diflometoxy)-5-metylisonicotinic

Dung dich chta metyl 2-(diflometoxy)-5-metylisonicotinat (110mg,
0,507mmol) trong tetrahydrofuran (1,5mL) duoc bd sung dung dich nudc chira natri
hydroxit (1M, 1,52mL, 1,52mmol) va hdn hop phan ung nay dugc dé 4m dén 40°C
va duoc cho khudy trong 1 gid. Hon hop phan tng dugc dé ngubi xubng nhiét do
mbi truong va duge diéu chinh dén d6 pH = 1 v6i dung dich nudc chia axit
clohydric (1M) va hdn hop thu duge duge chiét bing etyl axetat. Cac dich chiét hitu
co da két hop dugc lam kho (natri sulfat) va duoc loc va dich loc dugc co trong
didu kién ap suét giam d& thu duoc hop chét néu & d& muc & du d6 tinh khiét dé sir

dung trong budc tiép theo. MS: m/z = 204,1 [M+H].
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Chét trung gian 15

(1R)-1-{1-[3-(Triflometoxy)phenyl]-1H-pyrazol-4-yl}-6-azaspiro[2.5]octan

Budc A: axit (1R)-6-[(Benzyloxy)cacbonyl]-6-azaspiro[2.5]octan-1-carboxylic

Dung dich da khudy chira 6-benzyl 1-etyl (1R)-6-azaspiro[2.5]octan-1,6-
dicarboxylat (Brown et al. J. Med. Chem. (2014) 57:733-758) (2,0g, 6,3mmol)
trong etanol (30mL) duogc bb sung dung dich nuéc chira natri hydroxit (1M, 19mL,
19mmol) va hon hop phan tmg nay dugc @8 Am dén 50°C va duoc cho khudy trong
2 gio. Hon hop phan tng dugce dé ngudi va duge cd trong diéu kién ap suat giam.
Nude (20mL) duge bd sung vao va hdn hop thu duge duge didu chinh dén d6 pH =
4 bang cach bd sung dung dich nudc chia axit clohydric (2M). Lop nuée dugce
chiét bing etyl axetat (2 x 20mL). Céc dich chiét hitu co d& két hop dugc lam kho
(natri sulfat) va dugc loc va dich loc dugc ¢b trong diéu kién ap sult giam dé thu
duoc hop chét néu & d& muc & du do tinh khiét dé sir dung trong budc tiép theo.
MS: m/z =290,0 [M+H].

Budc B: Benzyl (1R)-1-(hydroxymetyl)-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chtia axit (1R)-6-((benzyloxy)cacbonyl)-6-azaspiro[2.5]octan-1-
carboxylic (100mg, 0,35mmol) trong tetrahydrofuran (2mL) & nhiét d§ 0°C duoc
bd sung phirc boran dimetyl sulfua trong tetrahydrofuran (10M, 0,07mL, 0,7mmol)
va hén hop phan tng nay dugc cho khudy trong 0,5 gid & nhiét do 0°C. Hén hop
phan Gng dugc dé 4m dén nhiét 46 méi trudng va duge cho khudy trong 1 gio.
Metanol dugc bd sung tir tir cho dén khi ngimg thoat khi va hdn hop thu duge duge
¢d trong diéu kién ap suét giam. Phan cin dugc tinh ché bang phuong phép sic ky
silica gel, rira giai béang ete dau mo:etyl axetat — 50:50 d8 thu dugc hop chit néu &

dé muc. MS: m/z = 276,1 [M+H].

Buéce C: Benzyl (1R)-1-formyl-6-azaspiro[2.5]octan-6-carboxylat
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Dung dich cha benzyl (1R)-1-(hydroxymetyl)-6-azaspiro[2.5]octan-6-
carboxylat (70mg, 0,25mmol) trong diclometan (3mL) dugc bd sung Dess-Martin
periodinan (162mg, 0,382mmol) va hon hop phan tng nay dugc cho khudy trong 1
gid & nhiét d6 moéi truong. Nude (SmL) dugce bd sung vao va 16p nude duge chiét
bang diclometan (2 x 5mL). Cac dich chiét hiru co da két hop duogc lam kho (natri
sulfat) va duoc loc va dich loc duge c6 trong diéu kién ap suit giam. Phén can dugc
tinh ché bing phuong phép sac ky silica gel, rira giai bing ete dau mo:etyl axetat —
75:25 dé thu duge hop chit néu & dé& muc. MS: m/z = 274,1 [M+H].

Buéc D: Benzyl (15)-1-(2-metoxyvinyl)-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chita (metoxymetyl)triphenylphosphoni clorua (188mg,
0,55mmol) trong tetrahydrofuran (5SmL) ¢ nhiét d6 -78°C duoc bd sung dung dich
chua lithi bis(trimetylsilyl)amit trong tetrahydrofuran (1M, 0,531mL, 0,531mmol)
va hdn hop phan tng nay dugc cho khudy trong 0,5 gi& & nhiét 6 -78°C. Benzyl
(1R)-1-formyl-6-azaspiro[2.5]octan-6-carboxylat (50mg, 0,18mmol) dugc bd sung
vao va hén hop phan ung nay duogc cho khudy trong 15 phut. Hon hgp phéan tmg
duoc dé 4m dén nhiét d6 moi trudng va duge cho khudy trong 1 gid. Nude (5mL)
duoc bd sung vao va hon hop thu duge duoc chiét bang etyl axetat (2 x SmL). Cac
dich chiét hitu co da két hop duoc 1am kho (natri sulfat), dugce loc, va dich loc duge
cd trong diéu kién ap suét giam. Phin cin duge tinh ché bing phuong phép sic ky
silica gel, rua giai béng ete diu mo:etyl axetat — 75:25 dé thu duoc hop chit néu &

dé muc. MS: m/z =302,1 [M+H].

Budc E: N-[2-{(1R)-6-[(Benzyloxy)cacbonyl]-6-azaspiro[2.5]oct-1-y1}-3-

metoxyprop-2-en-1-yliden]-N-metylmethanaminium cacbonat

Dung dich chtta N,N-dimetylformamit (0,032mL, 0,42mmol) trong cloform
(ImL) & nhiét do 0°C dugc bd sung phospho oxyclorua (0,039mL, 0,42mmol) va
hdn hop phan tng nay duge d8 4m dén 40°C va duoc cho khudy trong 0,5 gid. Hon
hgp phan tng dugc dé nguoi xubng 0°C va (1S)-benzyl 1-(2-metoxyvinyl)-6-
azaspiro[2.5]octan-6-carboxylat (25mg, 0,08mmol) dugc bd sung vao. Hon hop
phan ting dugc dé 4m dén 70°C va duoc cho khudy trong 1 gid. Hon hop phén Gng

duge dé ngudi xuéng 0°C va dung dich nuéc chta kali cacbonat (0,83M, ImL,
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0,83mmol) dugc bd sung vao. Hon hop phan tmg dugc pha lodng v6i nude (3mL)
va 16p nudc dugc chiét bang diclometan (2 x 5mL). Cac dich chiét hiru co da két
hop dugc lam kho (natri sulfat) va duge loc va dich loc duge c6 trong diéu kién 4p
sudt giam dé thu dugc hop chét néu & d& muc & du do tinh khiét dé sir dung trong

budce tiép theo. MS: m/z = 357,1 [M+H].

Budc F: Benzyl (1R)-1-{1-[3-(triflometoxy)phenyl]-1 H-pyrazol-4-yl}-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chira (R)-N-(2-(6-((benzyloxy)cacbonyl)-6-azaspiro[2.5]octan-1-
y1)-3-metoxyallyliden)-N-metylmetanamini cacbonat (150mg, 0,42mmol) trong
metanol (4mL) dugc bb sung (3-(triflometoxy)phenyl)hydrazin (806mg, 4,20mmol)
va dung dich nuéc chira axit clohydric (2M, 2,10mL, 4,20mmol) va hdn hop phan
ting ndy duoc dé 4m dén 60°C va duge cho khudy trong 1 gi. Hon hop phéan tng
duwoc didu chinh dén d6 pH = 10 bang dung dich nudc bdo hoa chira natri
bicacbonat va 16p nude dugc chiét bang etyl axetat (2 x 5mL). Cac dich chiét hiru
co di két hop duoc lam kho (natri sulfat) va dugc loc va dich loc duge ¢6 trong
diéu kién ap suét giam. Phén cdn dugce tinh ché bang phuong phap sac ky silica gel,
rira giai bang ete dau mo:etyl axetat — 75:25 @8 thu duoc hop chit néu & d& muc.

MS: m/z = 472,1 [M+H].

Budce G: (1R)-1-{1-[3-(Triflometoxy)phenyl]-1 H-pyrazol-4-yl}-6-

azaspiro[2.5]octan

Dung dich chira benzyl (1R)-1-{1-[3-(triflometoxy)phenyl]-1H-pyrazol-4-
y1}-6-azaspiro[2.5]octan-6-carboxylat (150mg, 0,32mmol) trong metanol (SmL) va
etyl axetat (SmL) dugc bd sung paladi hydroxit trén cacbon hoat tinh (10% trong
lugng/trong luong, 22,3mg, 0,032mmol) va hdn hop phan g nay dugce cho khuéy
trong moi trudng khi hydro (25psi-1,72bar) trong 1 gi¢ & nhiét do moi truong. Hon
hop phan tng duge loc qua Celite® va dich loc duoc ¢6 trong diéu kién ap sut

giam dé thu dugc hop chét néu & dé muc. MS: m/z = 338,1 [M+H].

Chét trung gian 16
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1-Xyclopropyl-1H-pyrazol-5-carbohydrazit

Dung dich chta axit 1-xyclopropyl-1H-pyrazol-5-carboxylic (300mg,
1,97mmol) trong diclometan (4,0mL) duoc bd sung dung dich chira oxalyl clorua
trong diclometan (2M, 2,96mL, 5,92mmol) va hdn hop phan tng nay duge cho
khudy trong 0,5 gid & nhiét &6 moi truong. Hon hop phan tmg dugc cb trong didu
kién ap suat giam. Diclometan (4,0mL) va metanol (0,16mL, 3,94mmol) duoc bo
sung tuan tur va hdn hop phan tmg nay dugc cho khudy trong 2 gid & nhiét d6 moéi
truong. Hon hop phan tng duge cd trong diéu kién &p suit giam. Phén cin duoc
hoa tan trong etanol (2,0mL) va hydrazin (0,60mL, 19mmol) dugc bb sung vao va
hdn hop phan ng nay dugc cho khudy trong 18 gid & nhiét d6 méi trudng. Hon
hop phan tng dugc ¢b trong diéu kién &p sut giam. Phin cin dugc tinh ché bing
phuong phap séc ky silica gel, rira giai bing gradien clia diclometan: metanol —

100:0 dén 95:5 dé thu duge hop chét néu & dé muc. MS: m/z = 167,0 [M+H].

Chét trung gian 17
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2-{3-[2-(Diflometoxy)pyridin-4-y1]-1,2,4-oxadiazol-5-yl}-1,1-diflo-6-

azaspiro[2.5]octan hydroclorua

Budc A: Axit 6-(tert-Butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chita 1-benzyl 6-tert-butyl 2,2-diflo-6-azaspiro[2.5]octan-1,6-
dicarboxylat (dugc mod ta trong Chéit trung gian 10) (500mg, 1,31mmol) trong
metanol (26mL) duoc bd sung paladi trén cacbon (10% trong luong/trong luong,
42mg, 0,039mmol) va hdn hop phan tng nay duge cho khudy trong mdi trudng khi
hydro trong 1,5 gi' & nhiét d6 moi trudng. Hon hop phan tmg duoc loc qua Celite®,
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raa béng metanol, va dich loc dugc co trong diéu kién ap sut giam dé thu duoc hop
chét néu & d& muc & do do tinh khiét dé st dung trong budc tiép theo. MS: m/z =

236,1 [M-tBu+H].

Budce B: fert-Butyl 2-{3-[2-(diflometoxy)pyridin-4-y1]-1,2.,4-oxadiazol-5-yl}-1,1-

diflo-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chira axit 6-(fert-butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-
1-carboxylic (386mg, 1,325mmol) trong 1,2-dicloetan (12mL) va dimetylsulfoxit
(1,2mL) dugc b sung 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(330mg, 1,72mmol), 1-hydroxy-7-azabenzotriazol (126mg, 0,928mmol), va 2-
(diflometoxy)-N'-hydroxypyridin-4-carboximidamit (chét trung gian A7) (350mg,
1,72mmol) va hdn hop phan tng nay dugc cho khudy trong 0,5 gi® & nhiét d0 moi
trudmg. H3n hop phan ing duoc dé& 4m dén 100°C va duge cho khudy trong 4,5 gio.
Hon hop phan ung duge d ngudi xubng nhiét 46 mdi trudng va duoc rét vao dung
dich nuéc bio hoa chita amoni clorua (20mL) va hdn hop thu duge duge chiét bing
diclometan (3 x 25mL). C4c dich chiét hitu co da két hop dugc rira bang dung dich
nuéce bio hoa chira amoni clorua (2 x 20mL) va dung dich nudc bao hoa chira natri
clorua (1 x 20mL), dugc lam kho (magie sulfat), va dugc loc va dich loc dugc ¢6
trong diu kién 4p suat giam. Phin cin duoc tinh ché bing phuong phép sic ky
silica gel, rira giai bang gradien clia hexan:etyl axetat — 100:0 dén 61:39 @ thu
duogc hop chit néu & d& muc. MS: m/z = 403,2 [M-tBu+H].

Buée C: 2-{3-[2-(Diflometoxy)pyridin-4-yl]-1,2.,4-oxadiazol-5-yl}-1,1-diflo-6-

azaspiro[2.5]octan hydroclorua

Dung dich chita tert-butyl 2-{3-[2-(diflometoxy)pyridin-4-yl]-1,2,4-
oxadiazol-5-y1}-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat (393mg, 0,858mmol)
trong 1,4-dioxan (4,3mL) dugc bd sung dung dich chira HCI trong 1,4-dioxan (4M,
4,30mL, 17,2mmol) va hdn hop phan ng nay dugc cho khqu trong 2 gi¢ ¢ nhiét
d6 moi truong. Hon hop phan tmg duge ¢b trong dong nito dé thu dugc hop chat
néu & d& muc & du do tinh khiét dé st dung trong bude tiép theo. MS: m/z = 359,2
[M+H].
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Chét trung gian 18
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(1R)-1-[4-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-azaspiro[2.5]octan

Budc A: Benzyl (1R)-1-carbamoyl-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chtra axit (1R)-6-[(benzyloxy)cacbonyl]-6-azaspiro[2.5]octan-1-
carboxylic (dugc moé ta trong Chét trung gian 15) (1,95g, 6,74mmol) trong
diclometan (60mL) va dimetylsulfoxit (3,0mL) dugc bd sung lan lwot HATU
(2,69g, 7,07mmol), N-metylmorpholin (2,97mL, 27,0mmol), va amoni clorua
(1,44g, 26,9mmol) va hdn hop phan tmg nay dugc cho khudy trong 18 gi& & nhiét
d6 méi truong. Hon hop phan tng dugc rét vao dung dich nudc béo hoa chira
amoni clorua (70mL) va hon hop thu duge dugce chiét bang diclometan (3 x 75mL).
Cac dich chiét hitu co da két hop dugc rira bang dung dich nudc bio hoa chira
amoni clorua (3 x 75mL) va dung dich nu6c bo hoa chira natri clorua (1 x 75mL),
duogc 1am kho (magie sulfat), va duge loc va dich loc duge cd trong didu kién ap
sudt giam. Phan cin dugc tinh ché bang phuong phap séc ky silica gel, rtra giai
bang gradien clia hexan:etyl axetat:etanol — 100:0:0 dén 40:45:15 dé thu dugce hop
chét néu & dé& muc. MS: m/z = 289,2 [M+H].

Buéc B: Benzyl (1R)-1-[4-(3-xyclopropylisoxazol-4-yl)-1.3-oxazol-2-yl]-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chtra benzyl (1R)-1-carbamoyl-6-azaspiro[2.5]octan-6-carboxylat
(106mg, 0,369mmol) trong etyl axetat (2,0mL) dugc bd sung lan lugt 2-bromo-1-
(3-xyclopropylisoxazol-4-yl)etanon (chét trung gian E1) (76,2mg, 0,330mmol) va
bac triflometansulfonat (100mg, 0,390mmol) va hdn hop phan tng nay duge dé 4m
dén 75°C va duge cho khudy trong 3,5 gid. Hon hop phan tng duoc loc va dich loc
duoc cb trong didu kién 4p sudt giam. Phan can dugc tinh ché bang phuong phap
sac ky silica gel, rira giai bang gradien ctia hexan:etyl axetat — 100:0 dén 70:30 dé

thu duoc hop chat néu & dé muc. MS: m/z = 389,3 [M+H].
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Budc C: (1R)-1-[4-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-2-y1]-6-

azaspiro[2.5]octan

Dung dich chtta benzyl (1R)-1-[4-(3-xyclopropylisoxazol-4-yl)-1,3-oxazol-
2-yl]-6-azaspiro[2.5]octan-6-carboxylat (22mg, 0,057mmol) trong etyl axetat
(1,5mL) va metanol (2mL) duoc bd sung paladi hydroxit trén cacbon (20% trong
lugng/trong luong, 4,0mg, 5,7umol). Hon hop phéan ing dugc dit trong méi truong
khi hydro va dugc cho khudy trong 5 gi& & nhiét do moi trudng. Hon hop phan tng
duoc loc va dich loc dugce ¢6 trong didu kién ap suit giam dé thu duoc hop chat néu
& d& muc & da do tinh khiét dé sir dung trong budc tiép theo. MS: m/z = 255,1
[M+H].

Chét trung gian 19

HO l\o
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Axit 2-Xyclopropoxyisonicotinic

Hon hop cta natri hydrua (phén tan 60% trong dau khoang, 64,5mg,
1,61mmol) trong tetrahydrofuran (8mL) ¢ nhiét d0 mdi truong dugc bd sung
xyclopropanol (94,0mg, 1,61mmol) ting giot va hdn hop phan Umg nay dugc cho
khudy trong 15 phut sau khi ding thang hoa khi. Metyl 2-floisonicotinat (250mg,
1,61mmol) duoc bd sung timg giot vao va hdn hop phan tng nay duge cho khudy
trong 16 gid & nhiét dd méi trudng. Hon hop phan tng dugc pha lodng véi etyl
axetat va nudc va cac 16p duge tach va 16p nude duoe diéu chinh dén d6 pH = 1
bing dung dich nudc chita axit clohydric (IM). Céc 16p duge tach va 16p hitu co
duoc ¢6 trong didu kién ap suat giam. Phén cn duoc tinh ché bang phuong phap
HPLC didu ché, rira giai bang axetonitril:nuée — 0:100 dén 95:5 dé thu duogc hop
chit néu & d& muc. MS: m/z = 180,0 [M+H].

Chét trung gian 20
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Axit 1-Xyclopropyl-4-metyl-1H-pyrazol-3-carboxylic

Budc A: Etyl 1-xyclopropyl-4-metyl-1H-pyrazol-5-carboxylat

Dung dich chira etyl 4-metyl-1H-pyrazol-5-carboxylat (1,00g, 6,49mmol)
trong 1,2-dicloetan (50mL) trong mdi truong khong khi duge bd sung axit
xyclopropylboronic (1,11g, 13,0mmol) va natri cacbonat (1,38g, 13,0mmol). Hon
hop phan Ung dugc dé dm dén 70°C va 2,2-bipyridin (1,01g, 6,49mmol) va
dong(IT) axetat (1,18g, 6,49mmol) dugc bd sung vao. Hon hgp phan tmg dugc cho
khuéy trong 18 gio. Hon hop phan tng duge dé ngudi xuéng nhiét d6 modi truong
va duoc pha loding v&i dung dich nudce bao hoa chira natri bicacbonat va hdn hop
thu duogc dugce chiét béng etyl axetat (2 lﬁn). Céc dich chiét hitu co da két hop duoc
rua bﬁmg dung dich nuéc bio hoa chira natri clorua, dugce lam khd (natri sulfat), va
duoc loc va dich loc dugce co trong didu kién ap sult giam. Phin cin dugc tinh ché
bang phuong phap sac ky silica gel, rira giai béng gradien ctia hexan:etyl axetat —

100:0 dén 50:50 d thu duoc hop chit néu & d& muc. MS: m/z = 195,0 [M+H].

Budce B: Axit 1-Xvyclopropyl-4-metyl-1H-pyrazol-5-carboxylic

Dung dich chira etyl 1-xyclopropyl-4-metyl-1H-pyrazol-5-carboxylat
(425mg, 2,19mmol) trong tetrahydrofuran (12mL) duge bd sung dung dich nuéc
chta natri hydroxit (1M, 9,00mL, 9,00mmol) va hdn hop phan tmg ndy duge cho
khudy trong 1,5 ngdy & nhiét d6 méi truong. HOn hop phan tmg duoc diéu chinh
dén d6 pH = 1 bang dung dich nuéc chira axit clohydric (1M) va hdn hop nay duge
chibt bing etyl axetat (2 14n). Céc dich chiét hitu co d& két hop dugc lam kho (natri
sulfat) va dugc loc va dich loc dugc cd trong diéu kién ap suit giam dé thu duogc
hop chét néu & d& muc & du d6 tinh khiét dé st dung trong budc tiép theo. MS: m/z
=189,1 [M+Nal].

Chét trung gian 21
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N'-Hydroxy-6-metylsulfonyl-6-azaspiro[2.5]octan-1-carboximidamit
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Budc A: tert-Butyl 1-carbamoyl-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chta axit 6-(tert-butoxycacbonyl)-6-azaspiro[2.5]octan-1-
carboxylic (1,50g, 5,88mmol) trong diclometan (28mL) va dimetylsulfoxit (1,4mL)
duoc bd sung lan luot HATU (2,30g, 6,05mmol), amoni clorua (1,35g, 25,2mmol),
va N-metylmorpholin (2,60mL, 23,7mmol) va hdn hop phan tmg nay dugc cho
khudy trong 18 gid & nhiét ¢ mdi trudng. Hon hop phan timg duge loc va chat két
tia duoc rira bang diclometan va nudc va dugc lam khd trong diéu kién ap suat
giam dé thu dugc hop chét néu ¢ d& muc & di d6 tinh khiét dé st dung trong bude

tiép theo. MS: m/z = 255,2 [M+H].

Budce B: 6-Azaspiro[2.5]octan-1-carboxamit

Dung dich chira tert-butyl 1-carbamoyl-6-azaspiro[2.5]octan-6-carboxylat
(703mg, 2,76mmol) trong 1,4-dioxan (6,0mL) va metanol (3,0mL) dugce bd sung
HCI trong dioxan (6,91mL, 27,6mmol) va hdn hop phan tmg nay dugc cho khudy
trong 0,5 gio & nhiét do moi truong. Hon hop phan tng dugce ¢d trong diéu kién ap
suét giam dé thu duogc hop chit néu & dé& muc & du do tinh khiét dé st dung trong

budc tiép theo. MS: m/z = 155,1 [M+H].

Budce C: 6-(Metylsulfonyl)-6-azaspiro[2.5]octan-1-carboxamit

Dung dich chita 6-azaspiro[2.5]octan-1-carboxamit hydroclorua (625mg,
2,76mmol) trong diclometan (20mL) dugc bd sung lan luot trietylamin (2,30mL,
16,5mmol) va metansulfonyl clorua (0,344mL, 4,41mmol) va hdn hop phan tng
nay dugc cho khudy trong 2,5 gi®¢ & nhiét o moi truong. Hon hop phan tng dugc
c6 trong diéu kién ap suat giam va etyl axetat (75mL) dugc bd sung vao phan cin
thu dugc. Hon hop nay duge loc, ria béng etyl axetat, va dich loc dugc c6 trong
didu kién 4p suét giam dé thu duoc hop chét néu & d& muc & dit d6 tinh khiét dé sit

dung trong budc tiép theo. MS: m/z = 233,2 [M+H].

Budce D: 6-(Metylsulfonyl)-6-azaspiro[2.5]octan-1-carbonitril

Dung dich cha 6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-carboxamit
(702mg, 2,75mmol) trong axetonitril (25mL) duoc bd sung phospho oxyclorua
(0,940mL, 10,1mmol) va hdn hop phan tng nay dugc dé 4m dén 60°C va dugc cho
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khudy trong 2 gid. Hon hop phan tng dugc dé nguoi xubng nhiét d6 moi trudng va
tlr tr duge rot vao hdn hop cua d va dung dich nudce bio hoa chira natri bicacbonat
(25mL). Hon hop thu duge duge chiét bang etyl axetat (3 x 35mL). C4c pha hitu co
da két hop duoc rira bang dung dich nuéc bio hoa chira natri clorua (1 x 15mL),
duoc 1am khod (natri sulfat), va dugce loc va dich loc dugc ¢6 trong didu kién ap suét
giam. Phin cin duoc tinh ché bing phuong phép sic ky silica gel, rira giai béng
gradien ctia hexan:etyl axetat:etanol — 100:0:0 dén 35:49:16 dé thu duoc hop chét
néu & dé muc. MS: m/z = 215,3 [M+H].

Buéc E: N'-Hydroxy-6-metylsulfonyl-6-azaspiro[2.5]octan-1-carboximidamit

Dung dich chra 6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-carbonitril
(370mg, 1,73mmol) trong etanol (8,60mL) duogc bd sung dung dich nuéc chira
hydroxylamin (50% trong lugng/trong lugng, 0,969mL, 17,2mmol). Hbdn hop phan
ting dugc dé 4m dén 80°C va dugce cho khudy trong 3 gi. Hon hop phan tng dugc
d& ngudi xubng nhiét d6 moi truong va dugce cb trong dong nito dé thu duoc hop
chét néu & dé muc & du do tinh khiét dé st dung trong budc tiép theo. MS: m/z =

248,2 [M+H].

Chét trung gian 22

0 =N
X\_-0

N
® Me

2-Azido-1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon

Budc A: 3-Xyclopropyl-N-metoxy-N,5-dimetylisoxazol-4-carboxamit

Dung dich chita axit 3-xyclopropyl-5-metylisoxazol-4-carboxylic (995mg,
5,95mmol) trong diclometan (20mL) va dimetylsulfoxit (2,0mL) duoc bd sung
HATU (2,49g, 6,55mmol), 4-metylmorpholin (1,96mL, 17,8mmol), va N,O-
dimetylhydroxylamin hydroclorua (639mg, 6,55mmol) va hén hop phan g nay
duoc cho khudy trong 18 gi & nhiét do moi trudng. Hon hop phan tng dugc rot

vao nude (40mL) va hdn hgp thu duge duge chiét bang diclometan (150mL). Céc
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dich chiét hitu co da két hop duoc ria bang dung dich nuéc bdo hoa chia natri
clorua (50mL), dugc lam kho (natri sulfat), va duoc loc va dich loc duge c6 trong
diéu kién 4p suét giam. Phin cin dugc tinh ché bang phuong phép sac ky silica gel,
rira giai bang gradien cta diclometan:metanol — 100:0 dén 95:5 dé thu dugc hop

chét néu & @ muc. MS: m/z=211,1 [M+H].

Budce B: 1-(3-Xyclopropyl-5-metylisoxazol-4-yl)etanon

Dung dich chita 3-xyclopropyl-N-metoxy-N,5-dimetylisoxazol-4-carboxamit
(1,04g, 4,95mmol) trong tetrahydrofuran (15mL) & nhiét 4o 0°C duoc bb sung dung
dich chita metylmagie bromua trong toluen va tetrahydrofuran (1,4M, 7,70mL,
9,89mmol) va hdn hop phan tmg nay dugc cho khudy trong 1,5 gio & nhiét do 0°C.
Hén hop phan tmg dugc dé Am dén nhiét d6 moi truong va dugc rét vao dung dich
nuéc bdo hoa chira amoni clorua (30mL) va hdn hop thu duge dugce chiét béng etyl
axetat (2 x 50mL). Cac dich chiét hitu co da két hop duoc ria bing dung dich nuéc
bio hoa chtra natri clorua (50mL), dugc lam kho (natri sulfat), va duge loc va dich
loc dugc cb trong didu kién &p sult giam. Phan cin duoc tinh ché bang phuong
phép sic ky silica gel, ria giai bang gradien cia hexan:etyl axetat — 100:0 dén

60:40 d thu dugc hop chit néu & & myc. MS: m/z = 166,0 [M+H].

Bude C: 2-Bromo-1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon

Dung dich chita 1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon (682mg,
4,13mmol) trong metanol (14mL) ¢ nhiét d6 0°C dugc bd sung brom (0,25mL,
4,85mmol) tirng giot va hdn hop phan tng nay dugc dé 4m dén nhiét &6 moi trudng
va khudy trong 18 gid. HOn hop phan tmg duge rét vao nuée (40mL) va hon hop
thu duoc duoc chiét bing etyl axetat (2 x 100mL). Céc dich chiét hitu co dd két hop
duoc rira bang dung dich nuéc bdo hoa chira natri clorua, dugc lam khé (natri
sulfat), va duogc loc va dich loc duge cd trong didu kién ap sult giam. Phén can
duoc tinh ché bang phuong phap sac ky silica gel, raa giai bang gradien cla
hexan:etyl axetat — 100:0 dén 50:50 dé thu dugc hop chét néu & d& muc. MS: m/z =
244,0 [M+H].

Bude D: 2-Azido-1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon
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Dung dich chta 2-bromo-1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon
(856mg, 3,51mmol) trong axetonitril (11mL) duoc bd sung natri azit (342mg,
5,26mmol) va hon hop phan tng nay dugc cho khudy trong 18 gid & nhiét d6 moi
truong. Hon hop phan tng dugce rét vao nude (40mL) va hdn hop thu dugc duoc
chiét bang etyl axetat (2 x 100mL). Céc dich chiét hiru co da két hop dugc rira bang
dung dich nuéc bdo hoa chira natri clorua (30mL), duge lam khd (natri sulfat), va
duoc loc va dich loc dugce cd trong diu kién ap Suét giam dé thu dugc hop chét néu
& @ muc & du do tinh khiét dé st dung trong budc tiép theo. MS: m/z = 207,1
[M+H].

Chét trung gian 23

CF,

Axit 1-Xyclopropyl-3-(triflometyl)-1 H-pyrazol-5-carboxylic

Buée A: Etyl 1-xyclopropyl-3-(triflometyl)-1 H-pyrazol-5-carboxylat

Dung dich chita etyl 3-(triflometyl)-1H-pyrazol-5-carboxylat (1,00g,
4,80mmol) trong 1,2-dicloetan (40mL) duoc bd sung axit xyclopropylboronic
(0,825g, 9,61mmol) va natri cacbonat (1,02g, 9,61mmol). Hon hop phan tmg duge
dé &m dén 70°C va 2,2"-bipyridin (0,750g, 4,80mmol) va dong(Il) axetat (0,873g,
4,80mmol) duoc bd sung vao va hdn hgp phan tng nay duoc cho khudy trong 18
gitr & nhiét o 70°C. Hon hop phan Gng dugc dé ngudi xubng nhiét dd moi trudng
va dugc pha lodng véi dung dich nude béo hoa chita natri bicacbonat va dugc chiét
bing etyl axetat (2 1an). Céc dich chiét hitu co d4 két hop duge rira bing dung dich
nudc bdo hoa chira natri clorua va dugc cd trong diéu kién 4ap suét giam. Phin cin
dugc tinh ché bang phwong phap sic ky silica gel, rua giai bang gradien cla
hexan:etyl axetat — 95:5 dén 50:50 dé thu duoc hop chit néu & dé muc. MS: m/z =
249,1 [M+H].

Budc B: Axit 1-xyclopropyl-3-(triflometyl)-1 H-pyrazol-5-carboxylic
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Dung dich chita etyl 1-xyclopropyl-3-(triflometyl)-1H-pyrazol-5-carboxylat
(368mg, 1,48mmol) trong tetrahydrofuran (9mL) dugc bd sung natri hydroxit chtra
nuée (1M, 4,5mL, 4,50mmol) va hdn hop phan tmg nay dugc cho khudy trong 18
gid & nhiét 6 moi trudng. Hon hop phan tng duge axit hoa dén do pH = 1 bing
céch bd sung dung dich nudc chira axit clohydric (1M) va hdn hop thu duge dugc
chiét bing etyl axetat (2 14n). Céc dich chiét hitu co da két hop duoc lam khé (natri
sulfat) va dugc loc va dich loc dugce cd trong diéu kién ap suit giam dé thu duoc
hop chéit néu & d& muc & di do tinh khiét dé st dung trong budc tiép theo. MS: m/z
=221,0 [M+H].

Chét trung gian 24

7N |

(0]

(2R)-N-[(Dimetylamino)metyliden]-1,1-diflo-2-(iodoaxetyl)-6-azaspiro[2.5]octan-

6-sulfonamit

Budc A: (1R)-6-{[(Dimetylamino)metyliden]sulfamoyl}-2,2-diflo-N-metoxy-/N-

metyl-6-azaspiro[2.5]octan-1-carboxamit

Dung dich chta axit (1R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 10) (700mg, 2,59mmol) trong N,N-dimetylformamit
(13mL) dugc bd sung lan luot HATU (1083mg, 2,85mmol), 4-metylmorpholin
(0,997mL, 9,07mmol), va N,0O-dimetylhydroxylamin hydroclorua (303mg,
3,11mmol) va hdn hop phan ung nay dugc cho khudy trong 1 gio & nhiét 40 moi
truong. Oxalyl clorua (3,11mL, 6,22mmol) duge bd sung vao va hdn hop phan ung
nay dugc cho khudy trong 18 gio & nhiét d6 moi truong. Nude duge b6 sung vao va
hdn hop thu duge duge cb trong diéu kién ap sudt giam. Phan can duoc pha lodng
véi etyl axetat va dugce rira bang dung dich nuéc bdo hoa chira natri clorua (3 1an).
L6p hitu co duge lam khé (magie sulfat) va dugce cd trong didu kién ap suat giam.

Phan cin duge tinh ché bang phwong phap sic ky silica gel, rira giai bang gradien
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ctia hexan:etyl axetat:etanol — 100:0:0 dén 40:45:15 dé thu duoc hop chat néu & dé
muc. MS: m/z =369,2 [M+H].

Bude B: (2R)-2-(Cloaxetyl)-N-[(dimetylamino)metyliden]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chta (1R)-6-{[(dimetylamino)metyliden]sulfamoyl}-2,2-diflo-N-
metoxy-N-metyl-6-azaspiro[2.5]octan-1-carboxamit (200mg, 0,543mmol) trong
tetrahydrofuran (5,4mL) & nhiét do -78°C duoc bd sung cloiodometan (0,162mL,
2,17mmol) va dung dich chira phitc metyllithi lithi bromua trong tetrahydrofuran
(1,5M, 1,09mL, 1,63mmol) ting giot va tudn tu va hdn hgp phan tng nay dugc cho
khudy trong 2 gid & nhiét do -78°C. Dung dich nudc bdo hoa chira amoni clorua
duoc bd sung vao va hdn hop thu duge duge dé 4m dén nhiét do moi truong va
duoc cho khudy trong 20 phut. Hon hop nay dugc pha lodng véi etyl axetat va 16p
hitu co duoc rira bang dung dich nuéc bio hoa chira amoni clorua (2 lan) va dung
dich nu6c bdo hoa chira natri clorua, duge lam khoé (magie sulfat), va dugce loc va
dich loc duogc cd trong didu kién 4p suit giam. Phén can dugc tinh ché bang phuong
phép séc ky silica gel, rira giai bang gradien cta hexan:etyl axetat:etanol — 100:0:0

dén 40:45:15 dé thu duge hop chit néu & dé muc. MS: m/z = 358,1 [M+H].

Budce C: (2R)-N-[(dimetylamino)metyliden]-1,1-diflo-2-(iodoaxetyl)-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chta (2R)-2-(cloaxetyl)-N-[(dimetylamino)metyliden]-1,1-diflo-
6-azaspiro[2.5]octan-6-sulfonamit (65mg, 0,18mmol) trong axeton (0,60mL) dugc
bd sung natri iodua (27,2mg, 0,182mmol) va hén hop phan Gng nay dugce cho
khudy trong 0,5 gid' & nhiét d6 méi trudong. Hon hop phan tng duoc loc, rira béng
axeton, va dich loc duoc cd trong diéu kién ap suét giam. Phén can dugce hoa tan
trong diclometan va 16p hitu co duoc rira bang dung dich nuéc bdo hoa chira natri
bicacbonat, dugc lam khd (magie sulfat), va dugc loc va dich loc duge ¢d trong
didu kién 4p suét giam dé thu duoc hop chét néu & dé muc & du d6 tinh khiét dé su

dung trong bude tiép theo. MS: m/z = 450,1 [M+H].

Chét trung gian 25
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5-Clo-3-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol

Budc A: 3-[4-Flo-2-(triflometyl)phenyl]-1,2.,4-thiadiazol-5(4H)-on

Dung dich chita 4-flo-N-hydroxy-2-(triflometyl)benzencarboximidamit
(500mg, 2,25mmol) trong tetrahydrofuran (50mL) & nhiét d6 moi truong dugc bd
sung 1,1'-thiocacbonyldiimidazol (501mg, 2,81mmol) va hdn hop phan Ung nay
duge cho khudy trong 30 phit. Nude (50mL) dugc b6 sung vao va hon hop thu
duoc duge chiét bing etyl axetat (3 x 50mL). Céc dich chiét hiru co di két hop
duge rira bang dung dich nudc bdo hoa chia natri clorua (100mL), duge lam kho
(natri sulfat), va dugc cd trong didu kién ap suat giam. Phan can dugc hoa tan trong
tetrahydrofuran (15mL), dugc lam lanh xubng 0°C, va bo triflorua dietyl eterat
(1,43mL, 11,3mmol) dugc bd sung vao va hdn hop phan ung nay dugc cho khudy
trong 10 phut. Nudc (30mL) duoc bd sung vao va hon hop thu dugc duge chiét
bang etyl axetat (3 x 30mL). Céc dich chiét hitu co da két hop duoc rira bang dung
dich nudc bdo hoa chia natri clorua (100mL), dugc lam kho (natri sulfat), va dugc
loc va dich loc duoc cd trong diéu kién ap suét giam. Phan cin dugc tinh ché béng
phuong phép sac ky silica gel, rtra giai bang gradien cla ete dau mo:etyl axetat —
100:0 dén 72:28, d thu dugc hop chit néu ¢ dé muc. 'H NMR (400 MHz, CDCL):
$ 10,83 (m, 1 H), 7,70 (m, 1 H), 7,54 (m, 1 H), 7,41 (m, 1 H).

Budce B: 5-Clo-3-[4-flo-2-(triflometyl)phenyl]-1.2.,4-thiadiazol

Binh chita 3-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol-5(4H)-on (180mg,
0,68mmol) duoc bd sung phospho oxyclorua (3,0mL, 32mmol) va hdn hop phan
ung nay dugc @8 Am dén 120°C va duoc cho khudy trong 16 gid. Hon hop phéan tung
duoc co trong diéu kién ap suét giam va phén cin dugc hoa tan lai trong diclometan
(50mL). Nuéc (lanh, 50mL) dugc bd sung vio va hdn hop thu duge duge chiét
bang diclometan (2 x S0mL). Céc dich chiét hitu co di két hop dugc rira bang dung
dich nudc bio hoa chira natri clorua (50mL), duoc lam kho (natri sulfat), va duge

loc va dich loc duoc cb trong didu kién &p sut giam. Phan cin duoc tinh ché bang
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phuong phap sac ky silica gel, rira giai bang gradien cua ete dau mo:etyl axetat —
100:0 dén 90:10, dé thu duoc hop chit néu & d& muc. '"H NMR (400 MHz, CDCL):
§ 7,90 (m, 1 H), 7,54 (m, 1 H), 7,36 (m, 1 H).

Chét trung gian 26
FF
Me MeMe
\‘/ B/O Me
e \072< e
0 Me Me
tert-Butyl 1,1-diflo-2-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-6-

azaspiro[2.5]octan-6-carboxylat

Budc A tert-Butyl 4-[(4.4,5.5-tetrametyl-1,3,2-dioxaborolan-2-

vl)metyliden]piperidin-1-carboxylat

Dung dich chta 4,4,5,5-tetrametyl-2-vinyl-1,3,2-dioxaborolan  (7,03g,
45,6mmol) trong toluen (60mL) dugc bd sung tert-butyl 4-metylenpiperidin-1-
carboxylat  (3,0g, 152mmol) va  diclo[1,3-bis(2,4,6-trimetylphenyl)-2-
imidazolidinyliden][[5-[(dimetylamino)sulfonyl]-2-(1-metyletoxy-
O)phenyl]metylen-Clrutheni(II) (0,56g, 0,76mmol) va hdn hop phan tmg nay duge
d8 Am dén 90°C va dugc cho khudy trong 3 gis. Hon hop phan tng duoc dé nguoi
xubng nhiét d6 moi trudng va nude (20mL) dugc bd sung vao va hon hop thu dugce
dugc chiét bang etyl axetat (3 x 30mL). Céc dich chiét hitu co da két hop duoc rira
béng dung dich nuéc bio hoa chira natri clorua (20mL), dugc lam khé (natri sulfat),
va duogc loc va dich loc dugce c6 trong diéu kién &p suét giam. Phan cin duogc tinh
ché bang phuong phap sic ky silica gel, rira giai bing gradien cla ete dau m:etyl
axetat — 95:5 dén 90:10 dé thu dugc hop chat néu & dé muc. MS: m/z = 224,1 [M-
100+H].

Budc B: fert-Butyl 1,1-diflo-2-(4.4.5,5-tetrametyl-1,3.2-dioxaborolan-2-yl)-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chia feri-butyl 4-((4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)metylen)piperidin-1-carboxylat (1,00g, 3,09mmol) trong tetrahydrofuran (10mL)
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dugc bd sung trimetyl(triflometyl)silan (4,40g, 30,9mmol) va natri iodua (0,23g,
1,6mmol) va hon hop phan Umg nay dugc d Am dén 120°C va duoc cho khudy
trong 12 gid. Hon hop phan ung dugc d8 nguodi xubng nhiét d6 moi trudong, nude
(15mL) dugc bd sung vao va hén hop thu duge duge chiét bang etyl axetat (3 x
15mL). Céc dich chiét hitu co d& két hop duoc rira bdng dung dich nudc bdo hoa
chira natri clorua (20mL), dugc lam kho (natri sulfat), va dugc loc va dich loc duoc
cd trong diéu kién &p sut giam. Phan cin dugc tinh ché bang phuong phap sac ky
silica gel, rira giai béang gradien cta ete dau mo:etyl axetat — 100:0 dén 80:20 dé thu

duogc hop chit néu & dé muc. MS: m/z = 359,2 [M-tBu+CH3CN+H].

ChAt trung gian 27

HN
S /

N

1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1.2.4-thiadiazol-5-y1}-6-

azaspiro[2.5]octan

Co ban tuan theo cac quy trinh dugc mo ta trong Chét trung gian 35, nhung
st dung 5-clo-3-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol (chét trung gian 25)
thay cho 3-bromo-5-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol, thu dugc hop
chét néu & d& muc. MS: m/z = 394,1 [M+H].

Chét trung gian 28

FF

OK\“/OH
Me\S/N o
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Axit 2.2-Diflo-6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-carboxylic

Bude A: Benzyl 2.2-diflo-6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-carboxylat

Dung dich chira benzyl 2,2-diflo-6-azaspiro[2.5]octan-1-carboxylat (dugc
md ta trong Chét trung gian 10) (2,58g, 9,17mmol) trong diclometan (30mL) dugc

bd sung lan luot trietylamin (3,84mL, 27,5mmol) va metansulfonyl clorua (1,07mL,
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13,8mmol) va hdn hop phan tmg nay duge cho khuéy trong 1 gio' & nhiét 40 moi
truong. Nude (30mL) duge bd sung vao va hén hop thu duge duge chiét bing
diclometan (3 x 30mL). Céc dich chiét hitu co da két hop dugc lam kho (natri
sulfat) va dugc loc va dich loc duge cd trong diéu kién ap Suét giam. Phén cin duoc
tinh ché bang phuong phap sic ky silica gel, ra giai bang gradien cua
diclometan:etyl axetat — 100:0 dén 90:10 dé thu duoc hop chit néu & dé muc. MS:
m/z=382,1 [M+Na].

Buéce B: Axit 2,2-Diflo-6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chta benzyl 2,2-diflo-6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-
carboxylat (2,9g, 8,1mmol) trong metanol (50mL) va diclometan (20mL) duoc bd
sung paladi trén cacbon hoat tinh (uét, 10% trong luong/trong luong, 0,86g,
0,81mmol). Hon hop phan tmg dugc dit trong moéi truong khi hydro (30psi-
2,07bar) va dugc cho khudy trong 3 gid & nhiét d6 moi truong. Hon hop phan g
duoc loc va dich loc dugce c6 trong diéu kién ap suét giam dé thu dugc hop chét néu
& d& muc & du do tinh khiét dé st dung trong budc tiép theo. MS: m/z = 270,0
[M+H].

Chét trung gian 29

2-(Diflometoxy)pyridin-4-carboxamit

Dung dich chira axit 2-(diflometoxy)isonicotinic (5,0g, 26mmol) trong
diclometan (48mL) va dimetylsulfoxit (4,80mL) duoc bd sung HATU (10,1g,
50,4mmol), amoni clorua (5,66g, 105mmol), va N-metylmorpholin (12,2mL,
58,2mmol). Hon hop phan tng duge cho khudy trong 18 gid. Dung dich nudc bdo
hoa chita amoni clorua (75mL) duoc bd sung vao va hdn hop thu duge duge chiét
bang diclometan (3 x 100mL). Céc pha hitu co da két hop duoc ria bang dung dich
nuéc bio hoa chira amoni clorua (2 x 30mL) va dung dich nudc bdo hoa chira natri

clorua (1 x 30mL), dugc lam kho (magie sulfat), duoc loc, va dich loc dugce b

-111-



40199

trong diéu kién 4p sudt giam. Phén cin dugc tinh ché bang phuong phap sac ky
silica gel, rira giai bang gradien ctia hexan:etyl axetat — 80:20 dén 15:85 dé thu
duoc hop chit néu & d& muc. MS: m/z = 189,1 [M+H].

ChAt trung gian 30

Me (0] N
MeX \([)‘/ =

Me

tert-Butyl 1.1-diflo-2-(1 H-pyrazol-3-yl)-6-azaspiro[2.5]octan-6-carboxylat

Budc A: ftert-Butyl 1,1-diflo-2-[metoxy(metyl)carbamoyl]-6-azaspiro[2.5]octan-6-

carboxylat

Dung dich chira axit 6-(tert-butoxycacbonyl)-2,2-diflo-6-azaspiro[2.5]octan-
I-carboxylic (dugc mo ta trong Chéat trung gian 10) (4,0g, 13,7mmol) trong
diclometan (50mL) duoc bd sung trietylamin (5,74mL, 41,2mmol), 1,1’-
cacbonyldiimidazol (4,45g, 27,5mmol) va N,O-dimetylhydroxylamin hydroclorua
(2,01g, 20,6mmol) va hdn hop phan tng nay dugc cho khudy trong 1 gi® & nhiét do
moi truong. Nude (50mL) duge bb sung vao va hon hop thu duge duoc chiét béng
etyl axetat (2 x 50mL). C4c 1ép hitu co két hop dugc lam kho (natri sulfat) va dugc
loc va dich loc dugc cd trong diéu kién ap suét giam. Phan can dugc tinh ché bé“mg
phuong phép sac ky silica gel, rura giai bang gradien cua ete dau mo:etyl axetat —

90:10 dén 75:25 dé thu duoc hop chit néu & d& muc. MS: m/z = 335,1 [M+H].

Budc B: tert-Butyl 1,1-diflo-2-propioloyl-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chta tert-butyl 1,1-diflo-2-[metoxy(metyl)carbamoyl]-6-
azaspiro[2.5]octan-6-carboxylat (2,0g, 5,98mmol) trong tetrahydrofuran (SmL) ¢
nhiét d6 0°C duoc bd sung dung dich chta etynylmagie bromua trong
tetrahydrofuran (0,5M, 120mL, 59,8mmol,) va hdn hop phan ing nay dugce cho
khudy trong 1 gid & nhiét do 0°C. Nuge (150mL) duge bb sung vao va hon hop thu
duoc duge chiét bang etyl axetat (2 x 100mL). Céc dich chiét hitu co da két hop

duoc 1am kho (natri sulfat) va duoc loc va dich loc dugc ¢6 trong diéu kién ap suat

-112-



40199

giam. Phan cin duge tinh ché bang phuong phap sic ky silica gel, rira giai bang
gradien cta ete dau mo:etyl axetat — 95:5 dén 75:25 dé thu duoc hop chit néu & d&
muc. '"H NMR (400 MHz, CDCls): 8 3,48 — 3,58 (m, 4 H), 3,37 (s, 1 H), 2,55 - 2,65
(m, 1 H), 1,51 — 1,89 (m, 4 H), 1,44 (s, 9 H).

Buéc C: fert-Butyl 1,1-diflo-2-(1 H-pyrazol-3-yl)-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chia tert-butyl 1,1-diflo-2-propioloyl-6-azaspiro[2.5]octan-6-
carboxylat (700mg, 2,34mmol) trong etanol (10mL) dugc bd sung hydrazin (85%
trong luong/trong lugng, 353mg, 9,35mmol) va hdn hop phan mg nay dugc cho
khudy trong 6 gid & nhiét d6 mdi truong. Hon hop phan Gmg duge cb trong didu
kién 4p suat giam va phin cin duoc tinh ché bang phuong phép sac ky silica gel,
rira giai bang gradien cta ete diu mo:etyl axetat — 90:10 dén 75:25 dé thu duge hop
chit néu & d& muc. MS: m/z = 314,0 [M+H].

Chét trung gian 31

N
2N F

HCI

1.1-Diflo-2-{1-[4-flo-2-(triflometyl)phenyl]-1 H-pyrazol-3-yl}-6-azaspiro[2.5]octan

hydroclorua

Budc A: tert-Butyl 1,1-diflo-2-{1-[4-flo-2-(triflometyl)phenyl]-1H-pyrazol-3-yl}-

6-azaspiro[2.5]octan-6-carboxylat

Dung dich chua tert-butyl 1,1-diflo-2-(1 H-pyrazol-3-yl)-6-
azaspiro[2.5]octan-6-carboxylat (chét trung gian 30) (200mg, 0,64mmol) trong 1,4-
dioxan (ImL) dwoc bd sung axit [4-flo-2-(triflometyl)phenyl]boronic (265mg,
1,28mmol), xesi cacbonat (416mg, 1,28mmol), 4-(dimetylamino)pyridin (312mg,
2,55mmol), va ddng(Il) axetat (116mg, 0,64mmol) va hdn hop thu duge duoc dit
trong moi truong khi oxy (15psi-1,03bar). Hén hop phan tmg dugc d& Am dén 50°C
va duoc cho khudy trong 15 gio. Hon hop phan tmg dugc dé ngudi va dugc loc va

dich loc duge cd trong didu kién ap suat giam. Phén cén duogc tinh ché bang phuong
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phap sac ky silica gel, rua giai bang ete diu mo:etyl axetat — 75:25 dé thu dugc hop
chét néu & d& muc. MS: m/z = 476,0 [M+H].

Budc B: 1.1-Diflo-2-{1-[4-flo-2-(triflometyl)phenyl]-1 H-pyrazol-3-yl}-6-

azaspiro[2.5]octan hydroclorua

Binh chta fert-butyl  1,1-diflo-2-{1-[4-flo-2~(triflometyl)phenyl]-1H-
pyrazol-3-yl}-6-azaspiro[2.5]octan-6-carboxylat (30mg, 0,06mmol) dugc bd sung
hydro clorua trong 1,4-dioxan (4M, 2,0mL, 8,0mmol) va hon hop phan Gng nay
duoc cho khudy trong 30 phit ¢ nhiét d6 moéi truong. Hon hop phan tng dugc cd
trong diéu kién ap suit giam @ thu duge hop chit ndu & d& muc & dt do tinh khiét

d& st dung trong budc tiép theo. MS: m/z =376,0 [M+H].

Chét trung gian 32

OH
Me 0 N
Me>( \”/ ©
Me O

Axit 6-(tert-Butoxycacbonyl)-2-flo-6-azaspiro[2.5]octan-1-carboxylic

Budc A: tert-Butyl  4-{2-[(tert-butyldimetylsilyl)oxy]etyliden}piperidin-1-

carboxylat

Dung dich chta fert-butyl 4-(2-hydroxyetyliden)piperidin-1-carboxylat
(750mg, 3,30mmol) trong diclometan (10mL) & nhiét d6 mdi truong dugc bd sung
imidazol (337mg, 4,95mmol) va fert-butylclodimetylsilan (547mg, 3,63mmol) va
hdn hop phéan tmg nay duge cho khudy trong 2 gid. Hon hop phan tmg dugc pha
lodng v&i nude (10mL) va hdn hop thu duoe duge chiét bang diclometan (3 x
10mL). Céc dich chiét hitu co da két hop dugc lam kho (natri sulfat) va duogc loc va
dich loc duoc cb trong diéu kién ap sudt giam. Phan cén duoc tinh ché bang phuong
phap séc ky silica gel, rira giai bang gradien cla ete dau mo:etyl axetat — 95:5 dén

90:10, dé thu duoc hop chat néu & dé muc. MS: m/z = 342,1 [M+H].

Bude B: tert-Butyl  1-bromo-2-{[(tert-butyldimetylsilyl)oxy]metyl}-1-flo-6-

azaspiro[2.5]octan-6-carboxylat
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Dung dich chtra tert-butyl 4-{2-[(tert-
butyldimetylsilyl)oxy]etyliden}piperidin-1-carboxylat (100mg, 0,29mmol) trong
diclometan (1mL) & nhiét do mdi truong duge bd sung bromodiflometan (192mg,
1,46mmol), tetrabutylamoni iodua (10,8mg, 0,0292mmol), va dung dich nuéc chtra
natri hydroxit (50%, 1,0mL, 0,29mmol) v& hdn hop phan tng nay dugc dé 4m dén
40°C va duoc cho khudy trong 12 gid. Nude (5mL) duge bd sung vao va hdn hop
thu duoe duoc chiét bing etyl axetat (3 x SmL). Céc dich chiét hitu co da két hop
duoc 1am kho (natri sulfat) va duge loc va dich loc duoc ¢d trong diéu kién ap suat
giam. Phin cin dugc tinh ché bang phuong phap sic ky silica gel, rira giai bang ete
dau mo:etyl axetat — 95:5, dé thu duoc hop chit néu & dé muc. MS: m/z = 351,9 [M-
100+H].

Budc C: tert-Butyl 1-{[(tert-butyldimetylsilyl)oxy]metyl}-2-flo-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chira fert-butyl 1-bromo-2-{[(tert-butyldimetylsilyl)oxy]metyl}-
1-flo-6-azaspiro[2.5]octan-6-carboxylat (50mg, 0,11mmol) trong etanol (1mL)
duge bd sung kém (29mg, 0,44mmol) va amoni clorua (36mg, 0,66mmol) va hdn
hgp phan tng nay dugc @ 4m dén 70°C va duogc cho khudy trong 5 gio. Hon hop
phan mg dugc loc va dung moi dugc lam bay hoi trong didu kién 4p sudt giam.
Phén cin dugc tinh ché bang phwong phap séc ky silica gel, rra giai bing ete dau
mo:etyl axetat — 95:5, dé thu duogc hop chét néu & dé muc. MS: m/z = 318,0 [M-
tBu+H].

Budc D: tert-Butyl 1-flo-2-(hydroxymetyl)-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chta tert-butyl 1-{[(tert-butyldimetylsilyl)oxy]metyl}-2-flo-6-
azaspiro[2.5]octan-6-carboxylat (400mg, 1,07mmol) trong tetrahydrofuran (SmlL)
duoc bd sung dung dich chira tetrabutylamoni florua trong tetrahydrofuran (1M,
5,35mL, 5,35mmol) & nhiét d0 mdi truong va hén hop phan Ung nay dugc cho
khudy trong 3 gi¢. Hon hop phan ing dugc pha lodng véi nude (10mL) va hdn hop
thu dugc duge chiét bing etyl axetat (3 x 10mL). Cac dich chiét hitu co da két hop
duoc 1am kho (natri sulfat) va duge loc va dich loc dugc ¢ trong didu kién ap suét

gidm. Phén cin duoc tinh ché bang phuong phép séc ky silica gel, rira giai bang
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gradien cua ete diu mo:etyl axetat — 90:10 dén 80:20, dé thu duoc hop chét néu &
d& muc. MS: m/z = 204,0 [M-tBu+H].

Budc E: tert-Butyl 1-flo-2-formyl-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chua tert-butyl 1-flo-2-(hydroxymetyl)-6-azaspiro[2.5]octan-6-
carboxylat (50mg, 0,19mmol) trong diclometan (2mL) ¢ nhiét d méi truong duoc
bd sung Dess-Martin periodinan (164mg, 0,39mmol) va hon hop phan mg nay
duge cho khudy trong 2 gid. Nude (5mL) dugce b6 sung vao va hon hop thu duge
duoc chiét bang diclometan (3 x SmL). Cac dich chiét hitu co di két hop duge 1am
kho (natri sulfat) va dugc loc va dich loc dugc co trong diéu kién ap suét giam.
Phan cin duoc tinh ché bing phuong phép sic ky silica gel, ria giai bang ete dau
mé:etyl axetat — 75:25, dé thu dugc hop chit néu & dé muc. 'H NMR (400 MHz,
CDCL): § 9,75 — 9,81 (m, 1 H); 3,37 — 3,58 (m, 3 H); 3,22 — 3,34 (m, 1 H); 2,31
(brd, J = 18,0 Hz, 1 H); 1,64 — 1,84 (m, 3 H); 1,53 — 1,59 (m, 1 H); 1,45 (s, 9 H);
1,20 - 1,33 (m, 1 H).

Budc F: Axit 6-(tert-Butoxycacbonyl)-2-flo-6-azaspiro[2.5]octan-1-carboxylic

Dung dich chtta zert-butyl 1-flo-2-formyl-6-azaspiro[2.5]octan-6-carboxylat
(15mg, 0,06mmol) trong -BuOH (0,5mL) ¢ nhiét d6 moi trudong duge bb sung 2-
metylbut-2-en (20mg, 0,29mmol) va dung dich chira natri clorit (16mg, 0,17mmol)
va natri dihydrophosphat (28mg, 0,23mmol) trong nuéc (0,5mL) va hdn hop phan
ung nay dugc cho khudy trong 12 gi&. Hon hop phéan tng dugc pha lodng v6i nude
(5mL) va hén hop thu duge dugc chiét bang etyl axetat (3 x SmL). Cac dich chiét
hitu co da két hop duge 1am kho (natri sulfat) va duge loc va dich loc duge ¢d trong
didu kién 4p suét giam d& thu duoc hop chét néu ¢ d& muc & du do tinh khiét dé sir
dung trong budc tiép theo. '"H NMR (400 MHz, CD30D): § 3,39 — 3,57 (m, 3 H);
1,96 (dd, J1 =18,4 Hz, J» =2,6 Hz, 1 H); 1,55 — 1,80 (m, 5 H); 1,46 (s, 10 H).
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Chit trung gian 33

/N F
HN >“‘Z: >
o~
“HCI

3-[4-Flo-2-(triflometyl)phenyl]-5-(2-flo-6-azaspiro[2.5]octan-1-yl)-1 .2.4-oxadiazol

hydroclorua

Co ban tuan theo cac quy trinh duge mo6 ta trong Chét trung gian 17, nhung
sit dung axit 6-(tert-butoxycacbonyl)-2-flo-6-azaspiro[2.5]octan-1-carboxylic (chét
trung gian 32) thay cho tert-butyl 2-{3-[2-(diflometoxy)pyridin-4-yl]-1,2,4-
oxadiazol-5-y1}-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat va 4-flo-N-hydroxy-2-
(triflometyl)benzencarboximidamit thay cho 2-(diflometoxy)-N'-hydroxypyridin-4-
carboximidamit, thu dugc hgp chit néu & dé muc. MS: m/z = 360,0 [M+H].

Chét trung pian 34

3-Bromo-5-[4-flo-2-(triflomety])phenyl]-1,2,4-thiadiazol

Dung dich chtta 3-bromo-5-clo-1,2,4-thiadiazol (60mg, 0,30mmol) trong
1,4-dioxan (2mL) va nudéc (0,2mL) dugc bd sung axit [4-flo-2-
(triflometyl)phenyl]boronic ~ (62,5mg, 0,30mmol), kali cacbonat (125mg,
0,90mmol), va [1,1'-bis(diphenylphosphino)feroxen]paladi(I) diclorua (22,01mg,
0,03mmol). Hon hop phan tng dugc @ Am dén 100°C va duoc cho khudy trong 30
phut. Hon hop nay duge dé ngudi xudng nhiét d6 moi truong va duge pha lodng voi
nude (5mL). Hon hop thu duge duge chiét bang etyl axetat (3 x SmL), duogc lam
khd (natri sulfat), va duge loc va dich loc duoc cd frong didu kién ap suét giam.
Phan cin duoc tinh ché bing phuong phap sic ky silica gel, rira giai bing ete diu
md, dé thu dugc hop chit néu & dé muc. MS: m/z =326,7, 328,7 [M+H].
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Chét trung gian 35

N
F
HN \ \>’©’
N—

HCI

1.1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1.2.4-thiadiazol-3-yl} -6-

azaspiro[2.5]octan hydroclorua

Budc A: tert-Butyl 1.1-diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1,2.4-thiadiazol-3-

v1}-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chta 3-bromo-5-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol
(chat trung gian 34) (65mg, 0,20mmol) trong ruou fert-amylic (2mL) dugc bd sung
lan luot xesi cacbonat (0,40mL, 0,60mmol), ftert-butyl 1,1-diflo-2-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-6-azaspiro[2.5]octan-6-carboxylat (chat trung
gian 26) (89mg, 0,24mmol), va clo{[di(1-adamanty])-n-butylphosphin]-2-(2-
aminobiphenyl)} paladi(IT) (13,3mg, 0,0199mmol). H3n hop phan tmg dwoc dé 4m
dén 100°C va duoc cho khudy trong 12 gi. Hén hop phan tmg dugce dé nguoi
xubng nhiét d6 moi truong va duge pha lodng véi nude (SmL). Hoén hop thu duge
duoc chiét bing etyl axetat (3 x 5mL). Céc dich chiét hitu co dd két hop duoc 1am
kho (natri sulfat) va dugc loc va dich loc dugc ¢d trong diéu kién ap sudt giam.
Phén cin duoc tinh ché bang phuong phap sac ky silica gel, rira giai bing ete dau
mo:etyl axetat — 90:10, dé thu duoc hop chit néu & d& muc. MS: m/z = 438,1 [M-
tBu+H].

Buéc B: 1.1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1,2.4-thiadiazol-3-yl}-6-

azaspiro[2.5]octan hydroclorua

Binh chta tert-butyl 1,1-diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1,2,4-
thiadiazol-3-yl}-6-azaspiro[2.5]octan-6-carboxylat (70mg, 0,14mmol) dugc bd
sung dung dich chtra HCI trong 1,4-dioxan (4M, 10mL, 40mmol) va hdn hop phan
ting ndy duoc cho khudy trong 1 gio & nhiét d6 moi truong. Hén hop phan tng
duoc b trong didu kién &p sut giam dé thu duoc hop chét néu ¢ dé muc & du do

tinh khiét dé str dung trong budc tiép theo. MS: m/z =394,1 [M+H].
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Chét trung gian 36

1-Etynyl-4-flo-2-(triflometyl)benzen

Dung dich chia 4-flo-2-(triflometyl)benzaldehyt (1,0g, 5,2mmol) trong
metanol (15mL) dugc bd sung dimetyl (1-diazo-2-oxopropyl)phosphonat (1,20g,
6,25mmol) va kali cacbonat (2,16g, 15,6mmol) va hdn hop phan ung nay dugc dé
4m dén 50°C va duogc cho khudy trong 16 gid. Hon hop phan tmg dugc dé ngubi
xuéng nhiét d6 moi truong, nude (15mL) dugce bd sung vao, va hdn hop thu duge
duoc chiét bing diclometan (3 x 15mL). Céc dich chiét hitu co dd két hop dugc lam
kho (natri sulfat) va duge loc va dich loc duge c6 trong diéu kién ap suit giam dé
thu dugc hop chéit néu & d& muc & du do tinh khiét dé str dung trong budc tiép theo.
'H NMR (400 MHz, CDCl3): 8 7,63 — 7,65 (m, 1 H); 7,47 — 7,40 (m, 1 H); 7,22 -
7,27 (m, 1 H); 3,35 (s, 1 H).

Chét trung gian 37

HN
“TFA

1.1-Diflo-2-{5-[4-flo-2-(triflomety])phenyl]isoxazol-3-yl}-6-azaspiro[2.5]octan

trifloaxetat

Budc A: tert-Butyl 1,1-diflo-2-formyl-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chira tert-butyl 1,1-diflo-2-(hydroxymetyl)-6-azaspiro[2.5]octan-
6-carboxylat (duoc md ta trong Chét trung gian 10) (760mg, 2,74mmol) trong
diclometan (10mL) & nhiét d6 méi truong duge bd sung Dess-Martin periodinan
(2,33g, 5,48mmol) va hdn hop phan g nay duoc cho khudy trong 2 gio. Dung
dich nudc bdo hoa chira natri bicacbonat (20mL) duoc bd sung tir tir vao va hdn

hop thu duge duoc chiét bang diclometan (3 x 10mL). Cac dich chiét hitu co d& két
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hop duge 1am kho (natri sulfat) va dugc loc va dich loc duge c6 trong diéu kién ap
sudt giam. Phin can dugc tinh ché bing phuong phép sic ky silica gel, rira giai
bing gradien ctia ete ddu mo:etyl axetat — 95:5 dén 90:10, dé thu duoc hop chat néu
& d& muc. MS: m/z =220,1 [M-tBu+H].

Buéc B: fert-Butyl 1,1-diflo-2-[(hydroxyimino)metyl]-6-azaspiro[2.5]octan-6-

carboxylat

Dung dich chwa fert-butyl 1,1-diflo-2-formyl-6-azaspiro[2.5]octan-6-
carboxylat (1,0g, 3,6mmol) va natri cacbonat (0,78g, 7,3mmol) trong etanol (20mL)
& nhiét d6 moi trudong duge bd sung hydroxylamin hydroclorua (0,51g, 7,3mmol)
va hon hop phan Gng nay dugc cho khuy trong 1 gio. Hon hop phén ung dugce loc
va dich loc dugc co6 trong didu kién ap suét giam. Phan cin duge tinh ché bang
phuong phép sic ky silica gel, rra giai bang gradien cua ete diu mo:etyl axetat —

100:0 dén 90:10, dé thu duoc hop chét néu & dé muc.

Budc C: tert-Butyl 1.1-diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isoxazol-3-yl}-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chta ferr-butyl  1,1-diflo-2-[(hydroxyimino)metyl]-6-
azaspiro[2.5]octan-6-carboxylat  (772mg, 2,66mmol) va  l-etynyl-4-flo-2-
(triflometyl)benzen (chat trung gian 36) (500mg, 1,33mmol) trong metanol (10mL)
dugce bd sung [bis(trifloaxetoxy)iodo]benzen (1,71g, 3,98mmol) va hdn hop phan
tmg nay dugce dé 4m dén 50°C va dugc cho khudy trong 7 gio. Nuée (15mL) dugce
bd sung vao va hdn hop thu duge duoc chiét bang etyl axetat (3 x 10mL). Cac dich
chiét hitu co d3 két hop duoc rira bﬁng dung dich nu¢c bao hoa chira natri clorua
(15mL), dugc lam khd (natri sulfat), va duge loc va dich loc dugce c6 trong diéu
kién 4p sudt giam. Phan cin duogce tinh ché bang phuong phap sac ky silica gel, rira
giai bang gradien ctia ete ddu mo:etyl axetat — 100:0 dén 92:8, dé thu dugc hop chat
néu & dé muc. MS: m/z = 421,1 [M-tBu+H].

1.1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isoxazol-3-yl}-6-azaspiro[2.5]octan

trifloaxetat
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Dung dich chtra tert-butyl 1,1-diflo-2-{5-[4-flo-2-
(triflometyl)phenyl]isoxazol-3-yl}-6-azaspiro[2.5]octan-6-carboxylat (50mg,
0,11mmol) trong diclometan (5mL) ¢ nhiét d6 moéi truong duge bd sung axit
trifloaxetic (2,0mL, 26mmol) va hon hop phan ng nay dugc cho khudy trong 1
gio. Hon hop phan tng duoc ¢d trong diéu kién ap suét giam dé thu dugc hop chét
néu & dé muc ¢ da do tinh khiét dé st dung trong budc tiép theo. MS: m/z =377,1
[M~+H].

Chét trung gian 38

FsC
= F
HN
s=

“TFA

1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]isothiazol-5-y1} -6-azaspiro[2.5]octan

trifloaxetat

Buébce A: tert-Butyl 2-etynyl-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chuta tert-butyl 1,1-diflo-2-formyl-6-azaspiro[2.5]octan-6-
carboxylat (dugc mo ta trong Chét trung gian 37) (210mg, 0,76mmol) trong
metanol (10mL) duoc bd sung kali cacbonat (210mg, 1,53mmol) va dimetyl (1-
diazo-2-oxopropyl)phosphonat (293mg, 1,53mmol) va hdn hop phan ting nay dugc
cho khudy trong 16 git. Nudce (20mL) duge bd sung vao va hon hop thu dugc duge
chiét bing etyl axetat (2 x 30mL). Cac dich chiét hitu co da két hop duoc rira bang
dung dich nuéc bdo hoa chita natri clorua (50mL), dugc lam kho (natri sulfat), va
duoc loc va dich loc dugce co trong diéu kién ap suat giam. Phén can dugce tinh ché
bang phuong phap sic ky silica gel, rra giai bang gradien cta ete diu mo:etyl
axetat — 100:0 dén 85:15, dé thu duge hop chit néu & d& muc. MS: m/z = 257,1 [M-
tBu+CH3CN-+H].

Buéc B: rert-Butyl 1,1-diflo-2-{3-[3-flo-5-(triflometyl)phenyl]isoxazol-5-yl}-6-

azaspiro[2.5]octan-6-carboxylat

-121-



40199

Dung dich chta tert-butyl 2-etynyl-1,1-diflo-6-azaspiro[2.5]octan-6-
carboxylat (500mg, 1,84mmol) va 3-flo-5-(triflometyl)benzaldehyt oxim (916mg,
4,42mmol) trong metanol (12mL) ¢ nhiét d6 moi truong duge bb sung
[bis(trifloaxetoxy)iodo]benzen (2,38g, 5,52mmol) va hdn hop phan tmg nay dugc
d& Am dén 60°C va duoc cho khudy trong 7 gid. Nude (15mL) duoc bd sung vao va
hdn hop thu duge duge chiét bing etyl axetat (3 x 15mL). Céc dich chiét hitu co da
két hop duoc lam kho (natri sulfat) va duge loc va dich loc duge ¢6 trong diéu kién
ap sudt giam. Phin can dugc tinh ché bing phuong phap sac ky silica gel, rra giai
bang gradien ca ete dau mé:etyl axetat — 100:0 dén 95:5, dé thu dugc hop chat néu
& dé muc. MS: m/z = 421,2 [M-tBu+H].

Bude C: fert-Butyl 2-{3-amino-3-[4-flo-2-(triflometyl)phenyl]acryloyl}-1,1-diflo-

6-azaspiro[2.5]octan-6-carboxylat

Dung dich chua tert-butyl 1,1-diflo-2-{3-[4-flo-2-
(triflometyl)phenyl]isoxazol-5-yl}-6-azaspiro[2.5]octan-6-carboxylat (400mg,
0,84mmol) trong etanol (25mL) trong mdi trudng Ar ¢ nhiét 4o moéi trudng duoc b
sung Raney niken (4,93mg, 0,08mmol). Hon hop phéan tng duoc dat trong mdi
truong khi hydro (khoang 40psi-2,76bar), duoc dé Am dén 40°C va dugc cho khudy
trong 8 gid. Hon hop phan ung dugc dé ngudi, dugc suc khi nito tro, va duoc loc
qua tam Celite®, rira bang etanol (100mL). Dich loc dugc ¢6 trong diéu kién ap suét
giam dé thu dwoc hop chit néu & dé myc & da do tinh khiét dé sir dung trong budc

tiép theo. MS: m/z = 479,1 [M+H].

Budc D: fert-Butyl 1.1-diflo-2-{3-[4-flo-2-(triflometyl)phenyl]isothiazol-5-yl}-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chtra tert-butyl 2-{3-amino-3-[4-flo-2-
(triflometyl)phenyl]acryloyl}-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat  (380mg,
0,79mmol) trong toluen (10mL) & nhiét d6 moi trudong duge bd sung lan luot
phospho pentasulfua (530mg, 2,38mmol) va cloranil (586mg, 2,38mmol) va hén
hgp phan Gng nay duoc @2 4m dén 115°C va duge cho khudy trong 2 gid. Hon hop
phan tng duoc dé nguoi xudng nhiét d6 moi trudng va nudc (SmL), etyl axetat

(5mL), natri cacbonat (421mg, 3,97mmol), va di-tert-butyl dicacbonat (1,84mL,
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7,94mmol) duoc bd sung vao. Hon hop phan tng dugc cho khudy & nhiét d6 moi
truong trong 1 gio. Nude (15mL) dugc bd sung vao va hon hop thu duge duge chiét
bang etyl axetat (3 x 10mL). Cac dich chiét hitu co da két hop dugc ria bang dung
dich nudc bdo hoa chita natri clorua (15mL), duge lam kho (natri sulfat), va duoc
loc va dich loc dugce cd trong diéu kién 4p suét giam. Phan cin duoc tinh ché béng
phuong phép sac ky silica gel, rira giai bang gradien cta ete dau mo:etyl axetat —

100:0 dén 90:10, d& thu dugc hop chat néu & d& muc. MS: m/z = 493,1 [M+H].

Budc E: 1.1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]isothiazol-5-y1}-6-

azaspiro[2.5]octan trifloaxetat

Dung dich chua tert-butyl 1,1-diflo-2-{3-[4-flo-2-
(triflometyl)phenyl]isothiazol-5-yl}-6-azaspiro[2.5]octan-6-carboxylat (880mg,
0,50mmol) trong diclometan (10mL) dugc bd sung axit trifloaxetic (3mL) va hdn
hop phan Gng nay dugc cho khudy trong 1 gio. Hon hop phan tmg duge cb trong
didu kién ap suét giam d& thu dugc hop chat néu & d& myc & da do tinh khiét dé st

dung trong budc tiép theo. MS : m/z = 393,1 [M+H].

Chét trung gian 39

HN

1.1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isothiazol-3-y1}-6-azaspiro[2.5]octan

trifloaxetat

Budc A: fert-Butyl 1,1-diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isoxazol-3-y1}-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chira fert-butyl  1,1-diflo-2-[(hydroxyimino)metyl]-6-
azaspiro[2.5]octan-6-carboxylat (dugc md ta trong Chét trung gian 37) (772mg,
2,66mmol) va 1-etynyl-4-flo-2-(triflometyl)benzen (chét trung gian 36) (500mg,
1,33mmol) trong metanol (10mL) duoc bd sung [bis(trifloaxetoxy)iodo]benzen
(1,71g, 3,98mmol) va hdn hop nay dugce khudy & nhiét @6 50°C trong 7 gid. Nudce
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(15mL) dugc bd sung vao va hdn hop thu dugc duoc chiét bang etyl axetat (3 x
10mL). Céac dich chiét hitu co da két hop duoc rira bang dung dich nudc bio hoa
chira natri clorua (15mL), dugc lam kho (natri sulfat), va duoc loc va dich loc duge
¢d trong didu kién ap suét giam. Phan cén duoc tinh ché bang phuong phép sic ky
silica gel, rira giai bing gradien ctia ete ddu mo:etyl axetat — 100:0 dén 92:8, dé thu

duoc hop chit néu & dé muc. MS: m/z = 421,1 [M-tBu+H].

Buéc B: fert-Butyl 2-{1-amino-3-[4-flo-2-(triflometyl)phenyl]-3-oxoprop-1-en-1-

y1}-1.1-diflo-6-azaspiro[2.5]octan-6-carboxylat

Dung dich chua tert-butyl 1,1-diflo-2-{5-[4-flo-2-
(triflometyl)phenyl]isoxazol-3-yl}-6-azaspiro[2.5]octan-6-carboxylat (100mg,
0,21mmol) trong etanol (10mL) trong moi trudng Ar dugc bd sung Raney niken
(1,2mg, 0,021mmol). Hon hop phan tUng dugc dit trong moi truong khi hydro
(khoang 40psi-2,76bar), dugc dé Am dén 35°C va duoc cho khudy trong 3 gid. Hon
hop phan tng duoc dé ngudi, dugc suc khi nito tro, va duge loc qua tAm Celite®,
rira bang etanol (100mL). Dich loc dugc ¢ trong diéu kién 4p sudt giam dé thu
duoc hop chat néu & d& muc & da do tinh khiét dé st dung trong budc tiép theo.

MS: m/z = 479,3 [M+H].

Budc C: tert-Butyl 1.1-diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isothiazol-3-y1}-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chtra tert-butyl 2-{1-amino-3-[4-flo-2-(triflometyl)phenyl]-3-
oxoprop-1-en-1-yl}-1,1-diflo-6-azaspiro[2.5]octan-6-carboxylat (160mg,
0,33mmol) trong toluen (8mL) & nhiét d¢0 moi trudng dugc bd sung lan luot
phospho pentasulfua (223mg, 1,00mmol) va cloranil (247mg, 1,00mmol) va hdn
hop phan Ung nay dugc d8 Am dén 115°C va duoc cho khudy trong 1 gid. Hon hop
phan tmg dugc dé ngudi xubng nhiét d6 méi trudng va nude (SmL), etyl axetat
(5mL), natri cacbonat (177mg, 1,67mmol), va di-tert-butyl dicacbonat (0,39mL,
1,67mmol) dugc bd sung vao va hdn hop phan tng nay dugc cho khudy & nhiét do
mdi truong trong 1 gio. Nude (15mL) duge bd sung vao va hon hop thu duge duge
chiét bang etyl axetat (3 x 10mL). Cac dich chiét hitu co da két hop dugc ria béng

dung dich nuéc bdo hoa chita natri clorua (15mL), dugc lam khé (natri sulfat), va
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dugc loc va dich loc dugc cd trong diéu kién ap suét giam. Phén cin dugc tinh ché
bang phuong phap sic ky silica gel, rira giai bing gradien ctia ete dau mo:etyl
axetat — 100:0 dén 92:8, dé thu duoc hop chit néu & dé& muc. MS: m/z = 437,2 [M-
tBu+H].

Budc D: 1,1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]isothiazol-3-y1}-6-

azaspiro[2.5]octan trifloaxetat

Dung dich chua tert-butyl 1,1-diflo-2-{5-[4-flo-2-
(triflometyl)phenyl]isothiazol-3-yl}-6-azaspiro[2.5]octan-6-carboxylat (70mg,
0,11mmol) trong diclometan (10mL) ¢ nhiét d0 moi trudng duogc b6 sung axit
trifloaxetic (3mL, 38,9mmol) va hén hop phan umg nay dugc cho khudy trong 1
gid. Hon hop phan tmg duoc ¢ trong didu kién 4p suét giam dé thu dugc hop chét
néu & dé muc & da do tinh khiét dé st dung trong budc tiép theo. MS: m/z = 393,1
[M+H].

Céc chat trung gian co trong cac bang dudi day dugc diéu ché bang cach
tuong tu véi cac chét trung gian & trén, nhu duge mod ta hodc dugc didu ché dusi
dang két qua ctia cdc quy trinh bién dbi twong tu véi cac cai bién di biét doi véi
ngudi c6 hiéu biét trung binh trong linh vuc k§ thut nay. Céc nguyén liéu ban dau
cAn thiét duge mo ta & day, cb thé mua duoc trén thi truong, da biét trong tai liéu
khoa hoc, hodc d& dang duoc téng hop boi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuat nay. Cac chién luoc nhém bao vé néu trén duge ap dung theo mot s6

cach thiec.

Bang CHAT TRUNG GIAN-A
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Chét trung gian R MS M + H]
CF;
Al &© 223,0
F
(@] F
A2 &©/ \F( 203,1
A3 &Q\ﬁMe 195,1
MeOH
Ad o 182,1
Me O
Me
A5 SN 386,2
b
CF
A6 &C( ? 206.1
N
(o] F
A7 Y 204,1
N F
0] F
A8 w h 218.1
N F
Me
A9 AN 177,0
™ N\/) ’
CF3
A\
A10 | ) 236.1
(0]
All o 236,1
FiC O
Fng
Al2 e 2363
‘ N
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Bang CHAT TRUNG GIAN-B

X! x2
R
Chattrung | vy | v R W MS [M + H]
glan
MeQ
B1 H |H HJJ\(/N/ H 3202
O-N
Cl
F
o—<F
B2 F |F — H 359,2
N s
Hi74 7N\ /N
O-N
N
B3 H |H ”I\r( “NH, -SO;NH; 249,1
0
FiC
B4 a |al HJJ\(/N>’©/F H 400,8
O~
OH
B5 Me |H HJJ\H/ -SO;NH; 249,0
O
OH
B6 Me | Me ”JJ\W -SO;NH; 263,1
0
Bang CHAT TRUNG GIAN-C
o]
HO)J\R
Chat trung gian R MS [M + H]
Fng
Cl e 222,1
&
2 E 167,0
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Chét trung gian R MS [M + H]
/N\
C3 ) < 221,1
CF,
N\
C4 N 207,1
Me
Cs = ,N/Q 235,1
FsC N
07 >CF,
C6 I SN 222.1
P4
Fst
C7 | P 236,1
Me N
F_F
C8 2 204,1
Me l ~-N
FC7 Y
C9 2 236,1
| N
|'_"
F
C10 5 204,1
l X
N
0" CF,
C11 N 222.1
Nz

Bang CHAT TRUNG GIAN-D
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Chét
trung Z R MS [M+
; H]
glan
@Z“ ;S/NHQ
D1 Me. _O_ _N I 332,2
i N-on
Me O
Me
hid N. tButH]
Me Me O OH
Me
N
D3 @Z“ N 346.2
HN N-g
Me
Me
Me N
D4 ”I\W N 3342
HN N-g
Me
Bang CHAT TRUNG GIAN-E
0O
o
X
Chét trung gian X R MS [M + H]
El Br N 230,0, 232,0
\ /N
E2 I § 278,03
| N
0
Vidul
% "
\ A\
s N
oo CF,

(1R)-1-{5-[2-Metyl-5-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-

azaspiro[2.5]octan-6-sulfonamit
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Dung dich chta axit 2-metyl-5-(triflometyl)benzoic (40,4mg, 0,198mmol)
trong 1,4-dioxan (1mL) duoc bd sung 1,1’-cacbonyldiimidazol (32,1mg,
0,198mmol) va hdn hop phan ing nay dugc d8 4m dén 50°C va duoc cho khuiy
trong 2 gio. (1R)-N'-Hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit
(chét trung gian 2) (44,7mg, 0,18mmol) duoc bd sung vao va hdn hop phan tng nay
duge dé 4m dén 110°C va dugc cho khudy trong 16 gi®. Hon hop phéan Gmg dugc dé
ngudi xudng nhiét 46 moi trudong va dugc tinh ché bang phuong phép sac ky silica
gel, rlra gidi bang gradien clia hexan:etyl axetat:etanol — 96:3:1 dén 24:57:19 dé thu
duoc hop chét néu & @& muc. MS: m/z = 417,1 [M+H]. "TH NMR (DMSO-ds) & 8,26
(s, 1 H), 7,94 (d, J= 8,0 Hz, 1 H), 7,73 (d, /= 8,1 Hz, 1 H), 6,71 (s, 2 H), 3,17 -
3,09 (m, 1 H), 3,08 — 2,95 (m, 2 H), 2,85 - 2,75 (m, 1 H), 2,70 (s, 3 H), 2,28 - 2,17
(m, 1 H), 1,81 = 1,59 (m, 4 H), 1,28 — 1,17 (m, 2 H).

Me
|
H2N\S,N N

A\
S -0
g o Me

Vidu?2

(1R)-1-[5-(2,5-Dimetylphenyl)-1,2.4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-

sulfonamit

Dung dich chira axit 2,5-dimetylbenzoic (30,0mg, 0,200mmol) trong 1,4-
dioxan (ImL) dugc bd sung 1,1°-cacbonyldiimidazol (32,4mg, 0,200mmol) va hdn
hop phan ung nay dugc d& Am dén 50°C va duogc cho khudy trong 2 gio. (1R)-N'-
Hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chat trung gian 2)
(49,7mg, 0,200mmol) dugc bd sung vao va hdn hgp phan tmg nay duoc dé 4m dén
100°C va duoc cho khudy trong 16 gid. Hon hop phan tmg duoc d ngudi xudng
nhiét d6 méi trudng va duge tinh ché bang phuong phap séc ky silica gel, rira giai
bang gradien clia hexan:etyl axetat:etanol — 96:3:1 dén 52:36:12 dé thu duoc hop
chit néu & d& muc. MS: m/z = 363,2 [M+H]. 'H NMR (DMSO-ds) § 7,82 (s, 1 H),
7,37 (d, J=17,7Hz, 1 H), 7,34 (d, J= 7,9 Hz, 1 H), 6,72 (s, 2 H), 3,12 (d, /= 6,7
Hz, 1 H), 3,02 (dt, J = 15,1, 7,5 Hz, 2 H), 2,78 (t, /= 8,2 Hz, 1 H), 2,56 (s, 3 H),
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2,36 (s, 3 H), 2,18 (dd, J= 7,8, 6,2 Hz, 1 H), 1,83 — 1,56 (m, 4 H), 1,19 (dd, J=17,5,
5,2 Hz, 2 H).

Vidu3

CF,
N
Ho,N. N ")
2 \S/ O

Zan =N

o 0O

4.4-Diflo-1-{3-[3-(2,2.2-trifloetoxy)phenyl]-1,2.4-oxadiazol-5-yl}-6-

azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong ddi quang C

Dung dich chta axit 4,4-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 5) (93,0mg, 0,344mmol) trong 1,4-dioxan (2mL) dugc
bd sung 1,1’-cacbonyldiimidazol (61,4mg, 0,379mmol) va hdn hop phan tng nay
dugc d& 4m dén 50°C va dugce cho khudy trong 2 gid. N'-Hydroxy-3-(2,2,2-
trifloetoxy)benzimidamit (81,0mg, 0,344mmol) dugc bd sung vao va hdn hop phan
tng nay dugce dé& 4m dén 90°C va duge cho khudy trong 18 gio. Sulfamit (50,0mg,
0,52mmol) dugc bé sung vao va hon hop phén ung nay dugc cho khudy & nhiét do
90°C trong 4 gis. Hon hop phan ting duge dé ngudi xudng nhiét d6 moi truong va
duoc cb trong didu kién ap sudt giam. Phan cin dugc tinh ché bing phuong phap
sic ky silica gel, rira giai bang gradien clia hexan:etyl axetat:etanol — 96:3:1 dén
52:36:12 dé thu duoc hdn hop cta cac chat ddng phén khong d6i quang. Hon hop
nay dugc phén giai bang phuong phap SFC, st dung ¢t ChiralPak AD-H, rira gidi
bang etanol:cacbon dioxit — 20:80. Dinh chinh dé rira giai tha nhét 13 4,4-diflo-1-
{3-[3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol-5-yl} -6-azaspiro[ 2.5 ]octan-6-
sulfonamit, chit ddng phén khéng d6i quang A, dinh chinh dé rira giai tha hai 1a
4,4-diflo-1-{3-[3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol-5-yl} -6~
azaspiro[2.5]octan-6-sulfonamit, chit ddng phan khéng dbi quang B, dinh chinh dé
rira giai thir ba 1a 4,4-diflo-1-{3-[3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol-5-
yl}-6-azaspiro[2.5]octan-6-sulfonamit, chit ddng phén khong d6i quang C, hop
chit néu & dé muc, va dinh chinh dé rora gidi tht tu 1a 4,4-diflo-1-{3-[3-(2,2,2-
trifloetoxy)phenyl]-1,2,4-oxadiazol-5-yl} -6-azaspiro[2.5]octan-6-sulfonamit, chét
d6ng phan khong d6i quang D. Chat ddng phan khong d6i quang C: MS: m/z =
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469,2 [M+H]. '"H NMR (DMSO-ds) 8 7,69 (d, J= 7,9 Hz, 1 H), 7,60 (s, 1 H), 7,55
(t, J = 8,0 Hz, 1 H), 7,31 (dd, J = 8,3, 1,9 Hz, 1 H), 7,08 (s, 2 H), 4,89 (q, /= 8.7
Hz, 2 H), 3,53 — 3,41 (m, 1 H), 3,38 — 3,23 (m, 1 H), 3,14 — 2,98 (m, 2 H), 2,92 (dd,
J=91,62Hz 1H), 1,99 — 1,83 (m, 2 H), 1,75 (dd, J = 8,9, 5,5 Hz, 1 H), 1,63 -
1,54 (m, 1 H).

Vidu4

F o—{

F
_N
HoN___N /

s< O-
O// \O N

1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-y1}-4-flo-6-azaspiro [2.5]octan-6-

sulfonamit, chat ddng phin khéng ddi quang E

Bu6e A: tert-Butyl 1-{3-[3-(diflometoxy)phenyl]-1.2.4-oxadiazol-5-yl}-4-flo-6-

azaspiro[2.5]octan-6-carboxylat

Dung dich chira axit 6-(tert-butoxycacbonyl)-4-flo-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 6) (955,6mg, 3,50mmol) trong 1,4-dioxan (18mL) trong
binh d2 bit kin dugc bd sung 1,1’-cacbonyldiimidazol (854mg, 5,27mmol) va binh
nay dugc bit kin. Hon hop phan tng duge dé 4m dén 80°C va duoc cho khuéy trong
1 gio. Hon hop phan Gng dugc dé nguodi xubng nhiét @ maéi truong va dung dich
chua 3-(diflometoxy)-N-hydroxybenzencarboximidamit (843mg, 4,17mmol) trong
1,4-dioxan (6mL) duoc bd sung vao. Hon hop phan ung duoc @& 4m dén 120°C va
duoc cho khudy trong 1,5 gio. Hon hop phéan tng duoc d& ngudi xubng nhiét do
mbi truong va duge cd trong didu kién ap sudt giam. Phan cin dugc tinh ché bang
phuong phap sac ky silica gel, rira giai bang gradien ctia hexan:etyl axetat — 100:0
dén 70:30 dé thu dwoc hop chét néu & dé muc. MS: m/z = 384,2 [M-tBut+H].

Budc B: 1-{3-[3-(Diflometoxy)phenyl]-1,2.4-oxadiazol-5-yl}-4-flo-6-

azaspiro[2.5]octan hydroclorua

Binh chta fert-butyl 1-{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-
flo-6-azaspiro[2.5]octan-6-carboxylat (1,04g, 2,32mmol) dugc bb sung dung dich
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chtra HCI trong 1,4-dioxan (4M, 12mL, 48,0mmol) va hdn hop phan ting ndy dugc
cho khudy trong 18 gi & nhiét d6 mdi trudng. Hon hop phan tng duge ¢d trong
didu kién ap suAt giam dé thu duoc hop chit néu & d& myc & du do tinh khiét dé sir

dung trong bude tiép theo. MS: m/z = 340,2 [M+H].

Budc C: 1-{3-[3-(Diflometoxy)phenyl]-1.2,4-oxadiazol-5-y1}-4-flo-6-

azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong ddi quang E

Dung dich chita 1-{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-flo-
6-azaspiro[2.5]octan hydroclorua (913mg, 2,31mmol) trong 1,4-dioxan (12mL)
duoc bd sung sulfamit (571mg, 5,94mmol) va trietylamin (0,644mL, 4,62mmol) va
hén hop phan tmg nay dugc dé 4m dén 100°C va dugc cho khudy trong 2 gid. Hon
hop phan tng duoc dé ngudi xuéng nhiét d6 moi truong va dugce cd trong diéu kién
ap suét giam. Phdn cin duge tinh ché bang phuong phap sac ky silica gel, rira giai
bang gradien ciia hexan:etyl axetat — 75:25 dén 0:100 dé thu duge hdn hop clia cac
chit ddng phén khong dbi quang. Hon hop nay dugc phan giai bang phwong phéap
SFC, st dung cOt ChiralPak AD-H, rira giai béng etanol:cacbon dioxit:amoni
hydroxit — 30:70:0,2. Dinh chinh d& ra giai tht nhat la 1-{3-[3-
(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chit ddng phan khong dbi quang A, dinh chinh dé ria giai thir hai 1a 1-
{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chat ddng phan khoéng dbi quang B, dinh chinh dé rira giai thr ba 1a 1-
{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chit ddng phan khéng ddi quang C, dinh chinh dé rua giai tha tw 1a 1-
{3-[3-(diflometoxy)phenyl]-1,2,4-0xadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chat ddng phan khéng d6i quang D, dinh chinh dé rira giai tha nim 12 1-
{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chat déng phan khong d6i quang E, hop chét néu & dé muc, va dinh
chinh dé rtra giai thir sdu 1a 1-{3-[3-(diflometoxy)phenyl]-1,2,4-oxadiazol-5-y1}-4-
flo-6-azaspiro[2.5]octan-6-sulfonamit, chit ddng phén khong dbi quang F. Chét
ddng phan khong dbi quang E: MS: m/z = 419,2 [M+H]. "H NMR (CD30D) § 7,91
d, J=17,8Hz, 1 H), 7,78 (s, 1 H), 7,55 (t, /= 8,0 Hz, 1 H), 7,33 (d, /= 8,1 Hz, 1
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H), 6,91 (t, J= 73,6 Hz, 1 H), 4,39 (d, J= 47,3 Hz, 1 H), 3,64 — 3,55 (m, 1 H), 3,30
~3,24 (m, 1 H), 2,75 — 2,66 (m, 1 H), 2,63 — 2,56 (m, 1 H), 2,32 — 2,24 (m, 1 H),
1,78 —1,71 (m, 1 H), 1,71 — 1,65 (m, 1 H), 1,55 (t, J= 5,5 Hz, 1 H).

F4C
2 \S/ o /

AN ~N

0

Vidub

(1R)-1-{3-[4-Flo-2-(triflometyl)phenyl]-1.2.4-oxadiazol-5-yl}-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtta axit (1R)-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic
(chét trung gian 1) (5,00g, 21,3mmol) trong 1,4-dioxan (80mL) dugc bd sung 1,1°-
cacbonyldiimidazol (5,19g, 32,0mmol) va hdn hop phan tmg nay dugc dé 4m dén
50°C va duoc cho khudy trong 3,5 gio. Hon hop phan tng duoc d& ngudi xubng
nhiét d0 mdi truong va 4-flo-N'-hydroxy-2-(triflometyl)benzencarboximidamit
(chét trung gian 7) (4,98g, 22,4mmol) duoc bd sung vao. Hon hop phan ung dugce
d8 4m dén 100°C va dugc cho khudy trong 2 ngay. Hon hop phan ting duoc dé
ngudi xubng nhiét @ moi trudng va sulfamit (1,03g, 10,7mmol) dugce bd sung vao.
Hon hop phan tmg duogc d8 4m dén 100°C va dugc cho khudy trong 2 gio. Hon hop
phan ung dugc dé nguoi xubng nhiét d6 moi trudng, dung dich chia natri
bicacbonat chtta nudc bdo hoa (300mL) duoc bd sung vao, va hdn hop thu dugc
duoc chiét bang etyl axetat (2 x 700mL). Céc dich chiét hitu co d3 két hop duoc rira
bing dung dich nuéc bdo hoa chtra natri clorua (300mL), dugc lam kho (natri
sulfat), va dugc cO trong diéu kién 4p sult giam. Phin cin duogc tinh ché bing
phuong phép sic ky silica gel, rira giai bang gradien cta diclometan:metanol —
100:0 dén 96:4. Chét rén thu dugc duoc két tinh tir hexan:diclometan dé thu duoc
hop chét néu & d& muc. MS: m/z = 421,1 [M+H]. '"H NMR (DMSO-ds) & 7,97 —
7,86 (m, 2 H), 7,75 (td, J = 8,3, 2,3 Hz, 1 H), 6,77 (s, 2 H), 3,22 - 3,12 (m, 1 H),
3,10 — 3,01 (m, 1 H), 3,02 — 2,92 (m, 1 H), 2,69 — 2,58 (m, 1 H), 2,53 — 2,45 (m, 1
H), 1,84 — 1,78 (m, 1 H), 1,78 — 1,72 (m, 1 H), 1,72 - 1,66 (m, 1 H), 1,65 — 1,59 (m,
1 H), 1,43 (dd, J= 8.3, 4,7 Hz, 1 H), 1,34 (t, /= 5,0 Hz, 1 H).
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1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2.4-oxadiazol-5-yl } -4-metyl-6-

azaspiro[2.5]octan-6-sulfonamit, chat ddng phan khéng ddi quang D

Dung dich chira axit 4-metyl-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic
(chét trung gian 8) (300mg, 1,21mmol) trong 1,4-dioxan (5,0mL) dugc bd sung
1,1’-cacbonyldiimidazol (206mg, 1,27mmol) va hdn hop phan tmg nay duge dé 4m
dén 50°C va duoc cho khudy trong 0,5 gid. Hon hop phén tmg duoc dé ngudi
xubng nhiét do moi truong va 4-flo-N'-hydroxy-2-
(triflometyl)benzencarboximidamit (chét trung gian 7) (341mg, 1,27mmol) dugc bd
sung vao. Hon hop phéan tmg duoc d8 Am dén 100°C va duoc cho khudy trong 2
ngay. Hon hop phéan tng dugc dé ngudi xudng nhiét do moi trudng va sulfamit
(116mg, 1,21mmol) dwgc bd sung vao. Hon hop phan tmg dugc d& 4m dén 100°C
va dugc cho khudy trong 18 gio. Hon hop phéan tmg dugc dé nguoi xubng nhiét do
moi truong va dugc cd trong didu kién ap sudt giam. Phdn cin duge tinh ché bang
phuong phap sac ky silica gel, rira giai bang gradien ctia hexan:etyl axetat — 100:0
dén 60:40 d8 thu duoc ba dinh rira giai chinh, mdi hdn hop cta cic chat dong phan
khéng dbi quang ctia hop chét néu & d& muc. Dinh chinh thir nht chita bon chét
ddng phan, dinh chinh thir hai chtta hai chat dong phan, va dinh chinh tht ba chira
hai chit ddng phan. Dinh chinh dé rira giai thir nhat tir phuong phap séc ky silica
gel dugc phan gidi bing phuong phap SFC, st dung cot ChiralPak AD-H, rira giai
bing metanol:cacbon dioxit — 12:88. Pinh chinh dé rira giai thit nhat 1a 1-{3-[4-flo-
2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -4-metyl-6-azaspiro[2.5]octan-6-
sulfonamit, chit déng phan khong dbi quang A, dinh chinh dé rira giai thir hai 1a 1-
{3-[4-flo-2~(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1} -4-metyl-6-
azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong d6i quang B, dinh chinh dé
rira giai thi ba 1a 1-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-4-metyl-
6-azaspiro[2.5]octan-6-sulfonamit, chdt ddng phan khong dbi quang C, va dinh
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chinh d& rira giai thir tu 1a 1-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-
4-metyl-6-azaspiro[2.5]octan-6-sulfonamit, chat ddng phan khéng dbi quang D, hop
chét néu & d& muc. Chit ddng phan khong dbi quang D: MS: m/z = 435,2 [M+H].
'H NMR (DMSO-ds) § 7,96 — 7,87 (m, 2 H), 7,75 (dt, J = 8,4, 4,2 Hz, 1 H), 6,72 (s,
2 H), 3,21 —3,13 (m, 1 H), 3,13 — 3,05 (m, 1 H), 2,92 (d, /= 9,0 Hz, 1 H), 2,55 (dd,
J=183,5,7Hz, 1H),2.35( J=10,6 Hz, 1 H), 1,97 (t, /= 10,7 Hz, 1 H), 1,64 —
1,58 (m, 1 H), 1,55 (d, /= 14,1 Hz, 1 H), 1,43 (dd, /= 8,3, 5,0 Hz, l H), 1,26 (t, J=
5,2 Hz, 1 H), 1,04 (d, /= 6,9 Hz, 3 H).

Vidu?7
OCF,
N
HoNo N |
o’/s\\o S

(1R)-1-{2-[3-(Triflometoxy)phenyl]-1,3-thiazol-4-yl}-6-azaspiro[2.5]octan-6-

sulfonamit

Budéc A: (1R)-N,N-Dimetyl-N'-{[1-(2-(3-(triflometoxy)phenyl]thiazol-4-yl}-6-

azaspiro[2.5]octan-6-y1)sulfonyl)formimidamit

Dung dich chia  (1R)-N-{[1-(2-cloaxetyl)-6-azaspiro[2.5]octan-6-
yl]sulfonyl}-N,N-dimetylformimidamit (chat trung gian 9) (100mg, 0,31mmol)
trong etanol (1mL) dugc bd sung 3-(triflometoxy)benzothioamit (68,7mg,
0,31mmol). Hon hop phén tng dugc d8 4m dén 70°C va duoc cho khudy trong 2
gio. Hon hop phan tng duge d8 nguoi va dugc co trong didu kién ap sudt giam dé
thu dugc hop chét néu & d& muc & du do tinh khiét dé str dung trong budc tiép theo.

MS: m/z = 489,1 [M+H].

Budc B: (1R)-1-{2-[3-(Triflometoxy)phenyl]-1,3-thiazol-4-y1}-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chura (1R)-N,N-dimetyl-N"-{[1-(2-(3-
(triflometoxy)phenyl]thiazol-4-y1}-6-azaspiro[2.5]octan-6-
yl)sulfonyl)formimidamit (152mg, 0,31mmol) trong etanol (2mL) dugc bd sung
hydrazin (0,5mL, 0,31mmol) va hdn hop phan tmg nay dugc dé ngudi xudng 10°C
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va duoc cho khudy trong 2 gi. Hon hop phan tmg duge cd trong diéu kién 4p sut
giam va duogc tinh ché bang phuong phap HPLC didu ché, rira giai bing gradien ctia
axetonitril:nudc: amoni hydroxit — 48:52:0,05 dén 78:22:0,05 dé thu duoc hop chét
néu & dé muc. MS: m/z = 433,9 [M+H]. 'H NMR (400 MHz, CD30D): é 7,90 (d, J
=79 Hz 1H), 7,83 (s, 1 H), 7,57 (t, J= 8,1 Hz, 1 H), 7,36 (d, J = 8,4 Hz, 1 H),
7,23 (s, 1 H), 3,25 — 3,27 (m, 1 H), 3,02 — 3,08 (m, 1 H), 2,95 (dd, /1= 7,9 Hz, .=
3,5 Hz, 1 H), 2,17 (dd, J1= 8,3 Hz, 2= 5,7 Hz, 1 H), 1,66 — 1,75 (m, 2 H), 1,52 —
1,66 (m, 3 H), 1,21 (t, J=5,3 Hz, 1 H), 1,03 (dd, /1= 8,6 Hz, .= 35,0 Hz, 1 H).

Vidu 8
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(1R)-1-{5-[4-Metyl-1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]-1,2.,4-oxadiazol-3-yl } -6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chita axit 4-metyl-1-(2,2,2-trifloetyl)-1H-pyrazol-5-carboxylic
(30mg, 0,14mmol) trong 1,4-dioxan (2,4mL) dugc ) sung 1,1’-cacbonyldiimidazol
(30,4mg, 0,19mmol). Hon hop phan tng dugc d8 4m dén 80°C va duogc cho khudy
trong 1 gid. Hon hop phan ung dugc d& ngudi xudng 10°C va (R)-N-hydroxy-6-
sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chat trung gian 2) (53,7mg,
0,22mmol) duge bd sung vao. Hon hop phan tng dugc dé 4m dén 100°C va dugc
cho khudy trong 12 gid. Hon hop phan tmg dugce loc va dich loc duge ¢ trong diéu
kién 4p suat giam. Phin cin dugc tinh ché bang phuong phap HPLC didu ché, rira
giai bang gradien ctia axetonitril:nu6e:amoni hydroxit — 27:73:0,05 dén 57:43:0,05
d2 thu duge hop chit néu & d& muc. MS: m/z = 421,0 [M+H]. 'TH NMR (400 MHz,
CD;0D): § 7,62 (s, 1 H), 5,48 — 5,65 (m, 1 H), 5,29 — 5,44 (m, 1 H), 3,24 —3,30 (m,
1 H), 3,08 — 3,23 (m, 2 H), 2,87 — 2,95 (m, 1 H), 2,40 (s, 3 H), 2,15 -2,22 (m, 1 H),
1,62 -1,89 (m, 4 H), 1,33 (t, /= 5,3 Hz, 1 H), 1,20 — 1,27 (m, 1 H).

Vidu?9

-137-



40199

F. F
Me
\
N N-N
HoNo__N e
S ~0
o’ "o Me

(2R)-2-[5-(1,4-Dimetyl-1H-pyrazol-5-yl)-1 .2.4-oxadiazol-3-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra axit 1,4-dimetyl-1H-pyrazol-5-carboxylic (28,1mg,
0,201mmol) trong 1,4-dioxan (1mL) duoc bd sung 1,1’-cacbonyldiimidazol
(35,8mg, 0,221mmol) va hdn hop phan ng nay duoc dé 4m dén 50°C va duge cho
khudy trong 2 gio. Hon hop phan tGng dugc d ngudi xudng nhiét d6 moi trudng,
(1R)-2,2-diﬂo-N—hydroxy-6-su1famoy1-6-azaspiro[2.5]octan—1-carboximidamit
(chét trung gian 11) (57,0mg, 0,201 mmol) dugc bd sung vao, va hon hop phan ung
nay duge dé 4m dén 85°C va dugc cho khudy trong 16 gi®. Hon hop phan tng dugc
dé ngudi xudng nhiét @ mdi trudng va dugc cb trong didu kién &p suit giam. Phan
can duoc tinh ché bang phuong phap sac ky silica gel, rira giai bang gradien ctia
hexan:etyl axetat:etanol — 96:3:1 dén 24:57:19 dé thu duoc hop chit néu & @& muc.
MS: m/z = 389,3 [M+H]. 'H NMR (DMSO-ds) & 7,54 (s, 1 H), 6,79 (s, 2 H), 4,15
(s, 3 H), 3,41 —3,25 (m, 1 H), 3,24 - 3,13M, 1 H), 3,13 ~ 2,98 (m, 2 H), 2,94 - 2,81
(m, 1 H), 2,31 (s, 3 H), 2,02 - 1,83 (m, 4 H)

Vidu 10
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(2R)-2-{5-[2-(Diflometoxy)pyridin-4-y1]-1.2.4-oxadiazol-3-yl}-1.1 -diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chita axit 2-diflometoxyisonicotinic (37,9mg, 0,201mmol) trong
1,4-dioxan (ImL) dugc bd sung 1,1’-cacbonyldiimidazol (35,8mg, 0,221mmol) va
hdn hop phan Umg nay dugc d8 4m dén 50°C va dugc cho khudy trong 2 gid. Hon

hop phan tng duwoc dé ngudi xubng nhiét do modi trudong, (1R)-2,2-diflo-N'-
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hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chét trung gian 11)
(57,0mg, 0,201mmol) dugc bd sung vao, va hon hgp phan tmg nay dugc dé 4m dén
85°C va duoc cho khudy trong 16 gid. Hon hop phan tng dugc d& ngudi xubng
nhiét d6 moi truong va dugce cd trong diéu kién ap suét giam. Phén cin duoc tinh
ché bing phuong phép sic ky silica gel, rra giai bing gradien clia hexan:etyl
axetat:etanol — 96:3:1 dén 24:57:19 d thu duoc hop chit néu & dé muc. MS: m/z =
438,2 [M+H]. '"H NMR (DMSO-ds) 6 8,57 (d, J = 5,2 Hz, 1 H), 7,91 (d, J= 5,1 Hz,
1 H), 7,80 (t, J= 72 Hz, 1 H), 7,69 (s, 1 H), 6,81 (s, 2 H), 3,39 (d, /= 12,0 Hz, 1
H), 3,22 — 3,12 (m, 1 H), 3,12 - 3,00 (m, 2 H), 2,98 — 2,88 (m, 1 H), 2,03 — 1,83 (m,
4 H).

Vidull
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(2R)-2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra axit (2R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chét trung gian 10) (54,1mg, 0,200mmol) trong 1,2-dicloetan (0,90mL)
va dimetyl sulfoxit (0,10mL) & nhiét @6 méi truong duge bd sung lan luot 1-
hydroxy-7-azabenzotriazol (13,6mg, 0,100mmol) va 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (57,5mg, 0,300mmol) va hdn hop phan tng nay duoc
cho khudy trong 15 phut. 3-Xyclopropyl-N'-hydroxyisoxazol-4-carboximidamit
(chét trung gian 12) (36,8mg, 0,220mmol) dugc bb sung vao va hon hop phén tng
nay dugc cho khuéy trong 2 gi. Hon hop phan ung dugc dé 4m dén 90°C va dugc
cho khudy trong 16 gid. Hon hop phan tmg dugc dé ngudi xudng nhiét d6 moi
trudong, dugce pha lodng véi nude, cac 16p duge tach, va 16p hitu co duge tinh ché
bing phuong phép sic ky silica gel, rua giai bing gradien cia hexan:etyl
axetat:etanol — 96:3:1 dén 24:57:19 dé thu duoc hop chit néu & dé muc. MS: m/z =
402,2 [M+H]. '"H NMR (DMSO-ds) & 9,59 (s, 1 H), 6,80 (s, 2 H), 3,72 (d, /= 11,1
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Hz, 1 H), 3,22 — 2,95 (m, 3 H), 2,90 — 2,73 (m, 1 H), 2,37 (ddd, J= 13,3, 8,4, 5,1
Hz, 1H), 2,09 — 1,85 (m, 4 H), 1,15 — 1,04 (m, 2 H), 1,01 - 0,89 (m, 2 H).

Vidul2
F_F <CF3
s ol

(2R)-1.1-Diflo-2-{3-[1-(2.2.2-trifloety])-1 H-pyrazol-5-yl]-1,2.4-oxadiazol-5-y1} -6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chira axit (2R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chét trung gian 10) (54,1mg, 0,200mmol) trong 1,2-dicloetan (0,90mL)
va dimetyl sulfoxit (0,10mL) & nhiét d6 méi truong duge bd sung lan luot 1-
hydroxy-7-azabenzotriazol (13,6mg, 0,100mmol) va 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (57,5mg, 0,300mmol) va hdn hop phan tng nay dugc
cho khudy trong 15 phat. N-Hydroxy-1-(2,2,2-trifloetyl)-1H-pyrazol-5-
carboximidamit (chét trung gian 13) (45,8mg, 0,220mmol) duoc bd sung vao va
hdn hop phan tmg nay duge cho khudy trong 1 gi®¢ & nhiét d6 moi trudng. Hon hop
phan g dugc d8 4m dén 90°C va duoc cho khudy trong 2 gid. Hon hop phan ting
duoc dé ngudi xubng nhiét dd moi truong, duge pha lodng véi nude, cac 16p duoc
tach, va 16p hitu co duge tinh ché bing phuong phap sdc ky silica gel, rira giai bang
gradien ctia hexan:etyl axetat:etanol — 96:3:1 dén 24:57:19 dé thu dugc hop chét
néu & dé& muc. MS: m/z = 443,2 [M+H]. 'H NMR (DMSO-de) 6 7,85 (d, J= 1,9 Hz,
1 H), 7,11 (d, J= 1,9 Hz, 1 H), 6,81 (s, 2 H), 5,57 — 5,39 (m, 2 H), 3,79 (d, /= 11,5
Hz, 1 H), 3,22 — 3,12 (m, 1 H), 3,12 — 2,99 (m, 2 H), 2,86 — 2,72 (m, 1 H), 2,12 -
1,88 (m, 4 H).
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N
HoNo N | >\ 7
N N~o
d o e
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(2R)-2-{5-[2-(Diflometoxy)-5-metylpyridin-4-yl1]-1,2.4-oxadiazol-3-yl}-1.1 -diflo-

6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chta axit 2-(diflometoxy)-5-metylisonicotinic (chét trung gian
14) (50,0mg, 0,246mmol) trong 1,2-dicloetan (1,10mL) va dimetyl sulfoxit
(0,12mL) & nhiét d0 moi truong duoc bd sung 1-hydroxy-7-azabenzotriazol
(33,5mg, 0,246mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(70,8mg, 0,369mmol) va hdn hop phan tng nay dugc cho khudy trong 15 phut.
(1R)-2,2-Diﬂo-N‘-hydroxy-6-sulfamoy1-6-azaspir0[2.5]octan-1-carboximidamit
(chét trung gian 11) (98,0mg, 0,345mmol) dugc bd sung vao va hon hop phan ung
nay dugc cho khudy trong 1 gio & nhiét do méi trudng. Hon hop phan tng duoc dé
4m dén 90°C va duoc cho khudy trong 2 gid. Hon hop phéan tGng duoc dé nguoi
xubng nhiét do mdi truong, duge pha lodng véi nude, cac 16p duoc tach, va 16p hitu
co dugc tinh ché bang phuong phap sdc ky silica gel, rua giai bang gradien cla
hexan:etyl axetat:etanol — 96:3:1 dén 24:57:19 dé thu duoc hop chit néu & dé muc.
MS: m/z = 452,1 [M+H]. 'H NMR (DMSO-ds) 8 8,44 (s, 1 H), 7,81 (t, /= 72,7 Hz,
1 H), 7,63 (s, 1 H), 6,80 (s, 2 H), 3,40 (d, /= 12,0 Hz, 1 H), 3,22 — 3,13 (m, 1 H),
3,11 — 3,00 (m, 2 H), 2,96 — 2,85 (m, 1 H), 2,57 (s, 3 H), 2,04 - 1,84 (m, 4 H).

Vidu 14
F. F

Me

\
N N-N
Ho,N_ N e

N N-o
o 0° FaC

(2R)-1,1-Diflo-2-{5-[1-metyl-4-(triflometyl)-1 H-pyrazol-5-yl]-1 .2.4-oxadiazol-3-

y1}-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chtoa axit 1-metyl-4-(triflometyl)-1 H-pyrazol-5-carboxylic
(39,0mg, 0,201mmol) trong 1,2-dicloetan (0,90mL) va dimetyl sulfoxit (0,10mL) &
nhiét d6 moi truong duogc bd sung 1-hydroxy-7-azabenzotriazol (27,3mg,
0,201mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (57,8mg,
0,301mmol) va hdn hop phén mg nay dugc cho khudy trong 15 phut. (1R)-2,2-
Diflo-N'-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chat trung
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gian 11) (80,0mg, 0,281 mmol) dugc bd sung vao va hdn hop phan tng nay dugc
cho khudy trong 1 gio' & nhiét do moi truong. Hon hop phan tng dugc dé am dén
90°C va duoc cho khudy trong 2 gio. Hon hop phan tmg dugc d8 nguoi xudng nhiét
d6 mdi trudng, dugc pha loing véi nude, cac 16p duge tach, va 16p hitu co dugce
tinh ché bang phuong phap sac ky silica gel, rira giai bang gradien ctia hexan:etyl
axetat — 95:5 dén 25:75 dé thu duoc hop chit néu & dé muc. MS: m/z = 443,2
[M+H]. '"H NMR (DMSO-ds) § 8,21 (s, 1 H), 6,80 (s, 2 H), 4,24 (s, 3 H), 3,44 (d, J
= 12,0 Hz, 1 H), 3,25 - 3,12 (m, 1 H), 3,12 — 2,99 (m, 2 H), 2,96 — 2,83 (m, 1 H),
2,04 — 1,86 (m, 4 H).

Viduls
OCF,
=
HaN /“OAI\/NO
o/’s\\o N

(1R)-1-{1-[3-(Triflometoxy)phenyl]-1H-pyrazol-4-yl} -6-azaspiro[2.5]octan-6-

sulfonamit

Dung dich chtra (1R)-1-{1-[3-(triflometoxy)phenyl]-1H-pyrazol-4-y1}-6-
azaspiro[2.5]octan (chat trung gian 15) (100mg, 0,30mmol) trong 1,4-dioxan (3mL)
duoc bd sung trietylamin (0,062mL, 0,45mmol) va sulfamit (85mg, 0,89mmol) va
hdn hop phan tmg nay duoc 8 4m dén 90°C va duoc cho khudy trong 10 gio. Hon
hop phan Gng dugc co trong diéu kién 4p suat giam va phan cin dugc tinh ché bang
phuong phéap HPLC didu ché, rira giai bing gradien cua axetonitril:nudc:amoni
hydroxit — 43:57:0,05 dén 73:27:0,05, dé thu duoc hop chit néu & d& muc. MS: m/z
=417,1 [M+H]. 'H NMR (400 MHz, CDCL): § 7,67 (s, 1 H), 7,52 = 7,60 (m, 2 H),
7,44 — 7,47 (m, 1 H), 7,25 (s, 1 H), 7,15 7,18 (s, 1 H), 4,29 — 4,30 (m, 2 H), 3,34 —
3,26 (m, 2 H), 3,10 — 3,15 (m, 2 H), 1,79 — 1,81 (m, 1 H), 1,60 — 1,70 (m, 2 H), 1,40
— 1,52 (m, 2 H), 0,94 — 0,96 (m, 1 H), 0,72 - 0,75 (m, 1 H).

Vidu 16
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(2R)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-y1)-1,3,4-oxadiazol-2-yl]-1,1 -diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Budc A: (2R)-2-({2-[(1-Xyclopropyl-1H-pyrazol-5-

vl)cacbonyl]hydrazinyl}cacbonyl)-1,1-diflo-6-azaspiro[2.5] octan-6-sulfonamit

Dung dich chta axit (1R)-2,2-diflo-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 10) (80mg, 0,30mmol) trong diclometan (1,5mL) va
dimetylsulfoxit (0,20mL) ¢ nhiét d0 moi truong duge bd sung 1-hydroxy-7-
azabenzotriazol (24mg, 0,18mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua (91mg, 0,48mmol) va hdn hop phan g nay dugc cho khudy trong 10
phut.  1-Xyclopropyl-1H-pyrazol-5-carbohydrazit (chit trung gian 16) (54mg,
0,325mmol) duoc bd sung vao va hén hop phan Gng nay dugc cho khudy trong 18
gitr & nhiét d6 méi trudng. Hon hop phan tmg duge rét vao nude (30mL) va hon
hop thu duge duoc chiét bang etyl axetat (2 x 80mL). Céac dich chiét hiru co da két
hop duoc rua bang dung dich nuéc bdo hoa chira natri clorua (30mL), duge lam
kho (natri sulfat), duge loc va dich loc duoc c6 trong diéu kién ap suét giam. Phén
cin duge tinh ché bang phuong phép sac ky silica gel, rira giai bang gradien cta
diclometan:metanol — 100:0 dén 95:5 dé thu dugc hop chit néu & dé muc. MS: m/z
=419,2 [M+H].

Buéc B: (2R)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-y1)-1.3.4-oxadiazol-2-yl]-1,1-

diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra (2R)-2-({2-[(1-xyclopropyl-1H-pyrazol-5-
yl)cacbonyl]hydrazinyl} cacbonyl)-1,1-diflo-6-azaspiro[2.5] octan-6-sulfonamit
(50mg, 0,12mmol) trong axetonitril (1,5mL) dugc bd sung phospho oxyclorua
(0,022mL, 0,23mmol) va hdn hop phan g nay dugc dé 4m dén 85°C va duoc cho
khudy trong 10 git. Hon hop phan tng dugc dé ngudi xudng nhiét d6 modi truong

va duoc rét tir tir vao dung dich nude bdo hoa chira natri bicacbonat (30mL) va hdn
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hop thu duoe dugce chibt bing etyl axetat (2 x 70mL). Céc dich chiét hitu co d& két
hop duoc lam khd (natri sulfat), duge loc, va dich loc duge c6 trong didu kién ap
sudt giam. Phan can dugc tinh ché bing phuong phap sic ky silica gel, rta giai
bang gradien cua hexan:etyl axetat — 100:0 dén 50:50 @ thu dwoc hop chat néu &

de muc.

MS: m/z = 401,4 [M+H]. 'H NMR (DMSO-ds) 8 7,62 (d, J = 2,0 Hz, 1 H),
6.99 (d, J= 2,0 Hz, 1 H), 6,82 (s, 2 H), 4,25 (tt, J = 7,4, 3,9 Hz, 1 H), 3,58 (d, J =
11,8 Hz, 1 H), 3,20 — 3,12 (m, 1 H), 3,12 — 3,03 (m, 2 H), 2,98 — 2,86 (m, 1 H),
2,03 — 1,87 (m, 4 H), 1,22 — 1,04 (m, 4 H).

) N~N
HzN\S/f\OK\I\}/ W

e ~N

o O

Vidu 17

(25)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-yl)-1,3.4-thiadiazol-2-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra (2R)-2-({2-[(1-xyclopropyl-1H-pyrazol-5-
yl)cacbonyl]hydrazinyl}cacbonyl)-1,1-diflo-6-azaspiro[2.5 Joctan-6-sulfonamit
(dwgc mo ta trong Vi du 16) (50mg, 0,115mmol) trong tetrahydrofuran (1,50mL)
duoc bd sung chat phan tmg Lawesson (97mg, 0,24mmol) va hdn hop phan tng
nay duge dé 4m dén 65°C va dugc cho khudy trong 3,5 gi¢. Hon hop phéan tng
duoc cb trong didu kién 4p suat giam va phan cin duge tinh ché bang phuong phap
sdc ky silica gel, rira giai bang gradien cuia hexan:etyl axetat — 100:0 dén 50:50 dé
thu dugc hop chit néu & d8 muc. MS: m/z = 417,4 [M+H]. 'H NMR (DMSO-ds) &
7,57 (d, J=1,9 Hz, 1 H), 6,98 (d, J= 1,9 Hz, 1 H), 6,81 (s, 2 H), 4,18 (tt, /= 7.4,
3,9 Hz, 1 H), 3,77 (d, J= 12,5 Hz, 1 H), 3,20 — 3,07 (m, 2 H), 3,07 — 2,96 (m, 1 H),
2,96 —2.85 (m, 1 H), 2,03 — 1,80 (m, 4 H), 1,22 — 1,06 (m, 4 H).

Vidu 18
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(2R)-2-[5-(6,7-Dihydro-4H-pyrazolo[5,1-c][1.4]thiazin-3-yl)-1.2,4-oxadiazol-3-yl]-

1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chira axit 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]thiazin-3-
carboxylic (36,8mg, 0,200mmol) trong 1,2-dicloetan (0,90mL) va dimetyl sulfoxit
(0,10mL) & nhiét d6 moi trudng dugc b6 sung 14n luot 1-hydroxy-7-azabenzotriazol
(27,2mg, 0,200mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(57,5mg, 0,300mmol) va hdn hop phan tmg nay dugc cho khudy trong 15 phit.
(1R)-2,2-Diflo-N'-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit
(chét trung gian 11) (59,7mg, 0,210mmol) dugc bd sung vao va hdn hgp phén Ung
nay dugc cho khudy trong 2 gid. Hon hop phan tng dugc dé 4m dén 90°C va duoc
cho khudy trong 4 gio. Hon hop phan tng dugc dé ngudi xudng nhiét 46 moi
trudng, duoc pha lodng véi nude, cac 16p duge tach, va 16p hitu co dugc tinh ché
bang phuong phép sic ky silica gel, ra giai bing gradien cua hexan:etyl
axetat:etanol — 96:3:1 dén 24:57:19 dé thu duoc hop chit néu & d& muc. MS: m/z =
4332 [M+H]. 'H NMR (DMSO-ds) 8 8,17 (s, 1 H), 6,78 (s, 2 H), 4,43 — 4,32 (m, 2
H), 4,23 (s, 2 H), 3,28 — 3,10 (m, 4 H), 3,10 —2,97 (m, 2 H), 2,93 — 2,82 (m, 1 H),
2,00 — 1,82 (m, 4 H).

Vidu 19

N =N
HNo N r\\| NN

O/’S\\o o} Me

(2R)-1,1-Diflo-2-{5-[1-metyl-3-(triflometyl)-1 H-pyrazol-4-yl]-1 .2.4-oxadiazol-3-

v1}-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra axit 1-metyl-3-(triflometyl)-1H-pyrazol-4-carboxylic
(38,8mg, 0,200mmol) trong 1,2-dicloetan (0,90mL) va dimetyl sulfoxit (0,10mL) &
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nhiét 6 méi truong dugc bd sung lan lugt 1-hydroxy-7-azabenzotriazol (27,2mg,
0,200mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (57,5mg,
0,300mmol) va hdn hop phan ung nay dugc cho khudy trong 15 phut. (1R)-2,2-
Diflo-N'-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chét trung
gian 11) (59,7mg, 0,210mmol) duoc bd sung vao va hdn hop phan ng nay dugc
cho khudy trong 2 gi® & nhiét do mdi truong. Hon hop phan tng duge d& 4m dén
90°C va duge cho khudy trong 4 gio. Hon hop phan tng duoc d nguoi xubng nhiét
d6 moéi truong, duge pha lodng véi nude, cac 16p duge tach, va 16p hitu co duge
tinh ché bing phuong phap sac ky silica gel, rra giai bang gradien ctia hexan:etyl
axetat — 95:5 dén 25:75 dé thu dugc hop chit néu & dé muc. MS: m/z = 443,2
[M+H]. '"H NMR (DMSO-ds) 8 8,91 (s, 1 H), 6,78 (s, 2 H), 4,03 (s, 3 H), 3,37 -
3,24 (m, 1 H), 3,22 — 3,09 (m, 1 H), 3,10 — 2,97 (m, 2 H), 2,95 - 2,79 (m, 1 H), 2,04
- 1,83 (m, 4 H).

Vidu 20
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(2R)-1.1-Diflo-2-[5-(2-metyl-2.4.5 .6-tetrahydroxyclopenta[c]pyrazol-3-y1)-1,2.4-

oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chta axit 2-metyl-2,4,5,6-tetrahydroxyclopenta[c]pyrazol-3-
carboxylic (33,2mg, 0,200mmol) trong 1,2-dicloetan (0,90mL) va dimetyl sulfoxit
(0,10mL) & nhiét d6 mdi truong duoc b sung tuan tur 1-hydroxy-7-azabenzotriazol
(27,2mg, 0,200mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(57,5mg, 0,300mmol) va hdn hop phan ung nay dugc cho khudy trong 15 pht.
(1R)-2,2-Diflo-N'-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan- 1 -carboximidamit
(chét trung gian 11) (68,2mg, 0,240mmol) dugc bb sung vao va hdén hop phan tmg
ndy duoc cho khudy trong 1 gi¢ & nhiét d6 méi truong. Hon hop phan tng dugc dé
4m dén 95°C va dugc cho khudy trong 3 gid. Hon hop phan Ung duoc dé ngudi

xubng nhiét d6 mdi trudng, duge pha lodng voi nude, cc 16p dugc tach, va 16p hitu
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co dugc tinh ché bang phuong phap sac ky silica gel, rira giai bang gradien cuia
hexan:etyl axetat — 90:10 dén 0:100 dé thu duoc hop chit néu & d& muc. MS: m/z =
415,2 [M+H]. 'H NMR (DMSO-ds) 8 6,79 (s, 2 H), 4,13 (s, 3 H), 3,39 — 3,26 (m, 1
H), 3,24 — 3,12 (m, 1 H), 3,11 -2,97 (m, 2 H), 2,91 - 2,81 (m, 3 H), 2,69 (t, /= 7,3
Hz, 2 H), 2,43 (p, /= 7,4 Hz, 2 H), 2,02 — 1,82 (m, 4 H).

Vidu 21
F. F
FsC
Me.
;S\\ O‘N/
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1.1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2.4-oxadiazol-5-yl} -6-

(metylsulfonyl)-6-azaspiro[2.5]octan

Dung dich chta axit 2,2-diflo-6-(metylsulfonyl)-6-azaspiro[2.5]octan-1-
carboxylic (chat trung gian 28) (135mg, 0,501mmol) trong 1,2-dicloetan (2,25mL)
va dimetylsulfoxit (0,25mL) ¢ nhiét d6 mdi truong duoc bd sung 1-hydroxy-7-
azabenzotriazol (77mg, 0,50mmol) sau do dén 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua (115mg, 0,600mmol) va hdn hop phan tng nay dugc
cho khudy trong 20 phut. 4-Flo-N'-hydroxy-2-(triflometyl)benzimidamit (122mg,
0,550mmol) dugc bd sung vao va hon hop phan tmg nay dugc cho khudy trong 18
gity & nhiét 46 méi truong. Hon hop phan Gng duge dé am dén 95°C va duge cho
khudy trong 6 gio. Hon hop phan tmg duoc d Am dén 105°C va dugc cho khudy
trong 4 gio. Hon hop phan tng dugc d ngudi xudng nhiét ¢ moi trudng va dugc
pha loding v6i nude. Cac 16p duge tach va 16p hitu co dugc tinh ché bang phuong
phap sic ky silica gel, rira giai bang gradien clia hexan:etyl axetat:etanol — 95:4:1
dén 50:38:12. Cac phan doan san pham dugc két hop va duoc co trong didu kién ap
sut giam. Phan cin dugc tinh ché bang phuong phap HPLC didu ché, ria giai bang
gradien clia axetonitril:nude:axit trifloaxetic— 10:90:0,1 dén 95:5:0,1 dé thu duogc
hop chét néu & d& muc. MS: m/z = 456,2 [M+H]. '"H NMR (DMSO-ds) & 8,00 —
7,91 (m, 2 H), 7,77 (t, J= 8,1 Hz, 1 H), 3,77 (d, J= 11,2 Hz, 1 H), 3,37 — 3,29 (m, 1
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H), 3,28 — 3,18 (m, 2 H), 3,03 — 2,94 (m, 1 H), 2,90 (s, 3 H), 2,06 (s, 2 H), 2,02 —
1,90 (m, 2 H).

Vidu22

N |
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(2R)-1,1-Diflo-2-[5-(1.3.4-trimetyl-1H-pyrazol-5-y1)-1,2.4-oxadiazol-3-yl]-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chita axit 1,3,4-trimetyl-1H-pyrazol-5-carboxylic (46,2mg,
0,300mmol) trong 1,2-dicloetan (1,4mL) va dimetyl sulfoxit (0,15mL) & nhiét d6
mdi trudng duge bd sung 1-hydroxy-7-azabenzotriazol (40,8mg, 0,300mmol) va 1-
(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (86,0mg, 0,450mmol) va
hdn hop phan ing nay dugc cho khudy trong 15 pht. (1R)-2,2-Diflo-N'-hydroxy-6-
sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chit trung gian 11) (102mg,
0,360mmol) duoc bd sung vao va hdn hop phan tmg nay duoc khudy trong 1 gio &
nhiét d6 mbi truong. Hén hop phan tng dwoc dé 4m dén 90°C va duge cho khudy
trong 2 gio. Hon hop phan tng dugc dé ngudi xudng nhiét d6 mdi trudng, duge pha
loging véi nudce, cac 16p dugc tach, va 16p hitu co duge tinh ché bang phuong phép
sac ky silica gel, rira giai bang gradien clia hexan:etyl axetat:etanol — 96:3:1 dén
52:36:12 d thu duoc hop chét néu & d& muc. MS: m/z = 403,2 [M+H]. '"H NMR
(DMSO-ds) 8 6,79 (s, 2 H), 4,07 (s, 3 H), 3,34 (d, J= 12,6 Hz, 1 H), 3,23 — 3,13 (m,
1 H), 3,12 2,98 (m, 2 H), 2,95 — 2,81 (m, 1 H), 2,24 (s, 3 H), 2,17 (s, 3 H), 2,02 -
1,85 (m, 4 H).

Vidu 23
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(1R)-1-[4-(3-Xyclopropylisoxazol-4-y1)-1,3-oxazol-2-yl]-6-azaspiro[2.5] octan-6-

sulfonamit

Dung dich chtra (1R)-1-[4-(3-xyclopropylisoxazol-4-yl)-1,3-oxazol-2-y1]-6-
azaspiro[2.5]octan (chdt trung gian 18) (13,7mg, 0,047mmol) trong 1,4-dioxan
(0,50mL) dugc bd sung sulfamit (24mg, 0,25mmol) va hén hop phan g nay dugc
dé 4m dén 100°C va duoge cho khudy trong 2 gid. Hon hop phan ung dugc dé ngudi
xuéng nhiét d6 moi truong va dugce cd trong diéu kién ap suét giam. Phan cin dugc
tinh ché bing phuong phap séc ky silica gel, rira giai bang gradien clia hexan:etyl
axetat — 100:0 dén 70:30 dé thu duoc hop chit néu & dé muc. MS: m/z = 365,1
[M+H]. 'H NMR (DMSO-de) 8 9,07 (s, 1 H), 8,33 (s, 1 H), 6,72 (s, 2 H), 3,16 —
3,06 (m, 1 H), 3,06 — 2,91 (m, 2 H), 2,80 — 2,67 (m, 1 H), 2,18 (dd, J= 8,5, 5,7 Hz,
1 H), 2,10 (ddd, J= 13,4, 8,3, 5,0 Hz, 1 H), 1,73 — 1,50 (m, 5 H), 1,21 — 1,13 (m, 2
H), 1,07 - 0,98 (m, 2 H), 0,90 — 0,81 (m, 2 H).

Vidu24

N
F
HAN N \ Y@’

Y 0

o 0

(2R)-1,1-Diflo-2-{2-[4-flo-2-(triflometyl)phenyl]-1.3-oxazol-4-yl}-6-

azaspiro[2.5]octan-6-sulfonamit

Budc A: (2R)-N-[(Dimetylamino)metyliden]-1,1-diflo-2-{2-[4-flo-2-

(triflometyl)phenyl]-1,3-oxazol-4-yl}-6-azaspiro[2.5] octan-6-sulfonamit

Dung dich chira (2R)-N-[(dimetylamino)metyliden]-1,1-diflo-2-(iodoaxetyl)-
6-azaspiro[2.5]octan-6-sulfonamit (chét trung gian 24) (133mg, 0,296mmol) trong
etyl axetat (1,48mL) duoc bb sung 4-flo-2-(triflometyl)benzamit (77mg, 0,37mmol)
va bac triflometansulfonat (95mg, 0,37mmol) va hdn hop phan tng nay dugc dé 4m
dén 60°C va duoc cho khudy trong 3 gid. Hon hop phan tmg duoc d ngudi xudng
nhiét d6 méi trudong va dugc pha lodng véi dung dich nudc bdo hoa chita natri
clorua (10mL) va etyl axetat (10mL) va hdn hop thu duge duge cho khudy trong
3,5 gio. Hon hop nay dugc loc qua Celite®, ria bang etyl axetat. Céc 16p duge tich
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va 16p nuée duge chiét bang etyl axetat (2 1dn). Cac dich chiét hitu co da két hop
duge rira tuln tu bang dung dich nuéc bdo hoa chira natri bicacbonat, dung dich
nuée chira HCI (IM), va dung dich nudce béo hoa chira natri clorua, duge lam kho
(natri sulfat), dugc loc, va dich loc duge c6 trong didu kién &p suat giam. Phén cin
duoc tinh ché bang phuong phap sic ky silica gel, rira giai bang gradien ctla
hexan:etyl axetat:etanol — 100:0:0 dén 40:45:15 d& thu duoc hop chat néu & dé muc.
MS: m/z =511,2 [M+H].

Buéc B: (2R)-1,1-Diflo-2-{2-[4-flo-2-(triflometyl)phenyl]-1 3-oxazol-4-yl}-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra (2R)-N-[(dimetylamino)metyliden]-1,1-diflo-2-{2-[4-flo-2-
(triflometyl)phenyl]-1,3-oxazol-4-yl}-6-azaspiro[2.5] octan-6-sulfonamit (72mg,
0,14mmol) trong metanol (1,41mL) dugc bd sung hydrazin (0,0443mL, 1,41mmol)
va hdn hop phan tmg nay duoc @& 4m dén 60°C va dugc cho khudy trong 4 gio.
Hon hop phan tng dugc cb trong diéu kién ap sudt giam va phan cin dugc tinh ché
bing phuong phap sic ky silica gel, rtra giai bang gradien cua hexan:etyl
axetat:etanol — 100:0:0 dén 40:45:15 dé thu dugc hop chét néu & dé& muc. MS: m/z =
456,2 [M+H]. 'H NMR (500 MHz, CDCls) & 7,95 (dd, J = 8,6, 5,4 Hz, 1 H), 7,66
(s, 1 H), 7,53 (dd, J = 8,9, 2,5 Hz, 1 H), 7,46 — 7,32 (m, 1 H), 4,35 (s, 2 H), 3,49 —
3,28 (m, 2 H), 3,19 (m, 2 H), 2,49 (d, J = 13,7 Hz, 1 H), 2,03 (m, 1 H), 1,89 (m, 1
H), 1,78 (m, 1 H), 1,65 (m, 1 H).

Vidu 25
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(2R)-2-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-3-yl)-1 .2.4-oxadiazol-3-y1]-1,1-

diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chua axit 1-xyclopropyl-4-metyl-1H-pyrazol-3-carboxylic (chét
trung gian 20) (33,2mg, 0,200mmol) trong 1,2-dicloetan (0,90mL) va dimetyl

sulfoxit (0,10mL) & nhiét d6 moéi trudng duge bd sung 1-hydroxy-7-azabenzotriazol
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(30,8mg, 0,200mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(49,8mg, 0,260mmol) va hdn hop phan tng nay dugc cho khudy trong 15 phit.
(lR)-2,2-Diﬂo-N-hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit
(chét trung gian 11) (62,5mg, 0,220mmol) dugc bd sung vao va hon hop phan tng
nay duoc cho khudy trong 16 gid & nhiét d méi truong. Hon hop phan tng dugc
dé 4m dén 90°C va duoc cho khudy trong 3 gid. Hon hop phan tng duoc dé ngudi
xubng nhiét d6 mdi trudng, duge pha lodng vdi nudc, cac 16p duge tach, va 1op hiru
co duoc tinh ché bing phuong phap sic ky silica gel, rira giai bang gradien cla
hexan:etyl axetat:etanol — 96:3:1 dén 52:36:12 @& thu dugc hop chit néu & dé muc.
MS: m/z = 415,3 [M+H]. 'H NMR (DMSO-de) 8 7,91 (s, 1 H), 6,80 (s, 2 H), 3,91 -
3,81 (m, 1 H), 3,39 — 3,25 (m, 1 H), 3,21 = 3,10 (m, 1 H), 3,10 - 2,99 (m, 2 H), 2,91
~2,80 (m, 1 H), 2,27 (s, 3 H), 2,02 — 1,84 (m, 4 H), 1,15 - 0,98 (m, 4 H).

N
Meo _N D
S N
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o O Cl

Vidu26

1-[5-(5-Clo-2-metoxyphenyl)-1.2.4-oxadiazol-3-y1]-6-( metylsulfonyl)-6-

azaspiro[2.5]octan, chét ddng phan ddi anh A

Dung dich chtra axit 5-clo-5-metoxybenzoic (93,0mg, 0,501mmol) trong 1,4-
dioxan (2mL) dugc bd sung 1,1’-cacbonyldiimidazol (89,0mg, 0,550mmol) va hdn
hop phan Gng nay dugc d8 4m dén 50°C va dugc cho khudy trong 2 gid. N'-
Hydroxy-6-metylsulfonyl-6-azaspiro[2.5]octan-1-carboximidamit (chit trung gian
21) (124mg, 0,498mmol) dugc bd sung vao va hdn hop phan ng nay dugc dé 4m
dén 120°C va dugc cho khudy trong 16 gid. Hon hop phan ung duge dé ngudi
xuéng nhiét do moi truong va duge co trong didu kién ap suét giam. Phén cin duoc
tinh ché bang phuong phéap sic ky silica gel, rira giai béng gradien clia hexan:etyl
axetat:etanol — 96:3:1 dén 52:36:12 d@é thu dugc hop chét raxemic néu & d& muc.
Hon hop nay dugc phén giai bang phuong phap SFC, st dung c6t ChiralPak AS-H,
va rira giai bang metanol:cacbon dioxit — 25:75. Dinh chinh d8 rira giai thir nhat 13
1-[5-(5-clo-2-metoxyphenyl)-1 ,2,4-oxadiazol-3-yl]-6-(metylsulfonyl)-6-
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azaspiro[2.5]octan, chit ddng phan dbi anh A, hop chét néu ¢ dé muc, va dinh
chinh dé rua giai thir hai 1a 1-[5-(5-clo-2-metoxyphenyl)-1,2,4-oxadiazol-3-y1]-6-
(metylsulfonyl)-6-azaspiro[2.5]octan, chit ddng phan d6i anh B. MS: m/z = 398.2
[M+H]. 'H NMR (DMSO-de) 8 7,94 (d, J= 2,7 Hz, 1 H), 7,71 (dd, J= 9,0, 2,7 Hz,
1 H), 7,33 (d, J=9,1 Hz, 1 H), 3,93 (s, 3 H), 3,36 — 3,27 (m, 1 H), 3,21 (t, J= 5,4
Hz, 2 H), 3,11 (ddd, J= 11,1, 7,3, 3,5 Hz, 1 H), 2,98 (ddd, J= 11,1, 7,0, 3,3 Hz, 1
H), 2,87 (s, 3 H), 2,19 (dd, J=17.9, 6,2 Hz, 1 H), 1,77 - 1,56 (m, 3 H), 1,26 — 1,13
(m, 2 H).

Vidu27
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(1R)-1-[5-(1-Etyl-5-metyl-1H-pyrazol-3-yl)-1.2.4-oxadiazol-3-yl]-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chira axit 1-etyl-5-metyl-1H-pyrazol-3-carboxylic (31,0mg,
0,201mmol) trong 1,4-dioxan (ImL) duoc bd sung 1,1’-cacbonyldiimidazol
(32,7mg, 0,201mmol) va hdn hop phan tmg nay duoc dé 4m dén 50°C va duge cho
khudy trong 2 gio. (1R)-N'-Hydroxy-6-sulfamoyl-6-azaspiro[2.5]octan-1-
carboximidamit (chét trung gian 2) (50,0mg, 0,201mmol) duoc bd sung vao va hén
hop phéan ung nay dugc @8 4m dén 90°C va duoc cho khudy trong 16 gid. Hon hop
phéan tmg duoc dé ngudi xubng nhiét d6 moi truong va dugc cd trong diéu kién ap
sudt giam. Phan cin dugc tinh ché bang phuong phap HPLC, rira giai bang gradien
clia axetonitril:nudc:axit trifloaxetic — 5:95:0,1 dén 95:5:0,1, dé thu dwoc hop chét
néu & dé muc. MS: m/z = 367,3 [M+H]. 'H NMR (DMSO-d) & 6,74 (s, 1 H), 6,72
(s, 2 H), 4,18 (q, J= 7,4 Hz, 2 H), 3,13 - 3,07 (m, 1 H), 3,06 — 2,93 (m, 2 H), 2,79 -
2,72 (m, 1 H), 2,35 (s, 3 H), 2,17 — 2,10 (m, 1 H), 1,73 - 1,55 (m, 4 H), 1,35 (t, /=
7,2 Hz, 3 H), 1,21 - 1,12 (m, 2 H).

Vidu28
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(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3-oxazol-2-yl]-6-

azaspiro[2.5]octan-6-sulfonamit

Buéc A: (1R)-N-[2-(3-Xyclopropyl-5-metylisoxazol-4-yl)-2-oxoetyl]-6-sulfamoyl-

6-azaspiro[2.5]octan-1-carboxamit

Dung dich chtta 2-azido-1-(3-xyclopropyl-5-metylisoxazol-4-yl)etanon (chat
trung gian 22) (157mg, 0,761mmol) trong tetrahydrofuran (3,0mL) duoc bd sung
triphenylphosphin (200mg, 0,761mmol) va hdn hop phén tmg nay duoc cho khudy
trong 2 gid & nhiét d6 moi truong. Nude (0,05mL) duge bd sung vao va hdn hop
phan tng nay dugc cho khudy trong 1 gi® & nhiét d6 méi truong. Cac sang phén tr
4A duoc bd sung vao va hdn hop phéan Gng nay duoc cho khudy trong 15 phut &
nhiét d6 mdi truong. Axit (1R)-6-Sulfamoyl-6-azaspiro[2.5]octan-1-carboxylic
(chét trung gian 1) (0,196g, 0,837mmol), HATU (0,347mg, 0,913mmol), va 4-
metylmorpholin (0,25mL, 2,274mmol) dugc bo sung vao mdt cach tudn tu va hdn
hop phan ung nay duoc cho khudy trong 18 gi & nhiét d6 mdi trudong. Hon hop
phan tmg duge rét vao nude (S0mL) va hdn hop thu duge dwoc chiét bang etyl
axetat (2 x 80mL). Cac dich chiét hitu co da két hop duge rira bing dung dich nuée
bdo hoa chira natri clorua (50mL), duoc lam khé (natri sulfat), dugce loc, va dich loc
duge cb trong didu kién 4p suat gidm. Phan cn duoc tinh ché bang phuong phép
shc ky silica gel, rira giai bang gradien cuia diclometan:metanol — 100:0 dén 95:5 dé

thu duoc hop chit néu & d muc. MS: m/z = 397,2 [M+H].

Budc B: (1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3-oxazol-2-y1]-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chia (1R)-N-[2-(3-xyclopropyl-5-metylisoxazol-4-yl)-2-oxoetyl]-
6-sulfamoyl-6-azaspiro[2.5]octan-1-carboxamit (45mg, 0,11mmol) trong axetonitril
(ImL) duoc bd sung phospho oxyclorua (0,013mL, 0,136mmol) va hdn hop phan

ting nay duoc dé 4m dén 85°C va duoc cho khudy trong 2 gi. Hon hop phan tng
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duoc dé nguodi xubng nhiét d6 moi truong va duge rét vao dung dich nude bdo hoa
chtra natri bicacbonat (20mL) va hén hop thu duge duoc chiét bang etyl axetat (2 x
40mL). Cac dich chiét hitu co da két hop dugc ria bang dung dich nude bdo hoa
chira natri clorua (20mL), dugc lam khé (natri sulfat), duoc loc, va dich loc duoc co
trong diéu kién 4p sudt giam. Phan cin duoc tinh ché bang phuong phap sac ky
silica gel, rora giai bang gradien cta hexan:etyl axetat — 100:0 dén 50:50 & thu
duge hop chit néu & d& muc. MS: m/z = 379,1 [M+H]. "H NMR (DMSO-de) & 7,33
(s, 1 H), 6,73 (s, 2 H), 3,19 - 3,08 (m, 1 H), 3,07 - 2,91 (m, 2 H), 2,76 — 2,67 (m, 1
H), 2,53 (s, 3 H), 2,19 (dd, /= 8,4, 5,6 Hz, 1 H), 1,99 (ddd, J= 13,3, 8,2, 5,0 Hz, 1
H), 1,74 — 1,62 (m, 2 H), 1,61 — 1,47 (m, 2 H), 1,22 - 1,12 (m, 2 H), 1,01 (dd, J =
8,3, 2,5 Hz, 2 H), 0,88 — 0,79 (m, 2 H).
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Vidu29

(2R)-2-{5-[1-Xyclopropyl-3-(triflometyl)-1 H-pyrazol-5-yl]-1 .2.4-oxadiazol-3-yl1}-

1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chura axit 1-xyclopropyl-3-(triflometyl)-1H-pyrazol-5-carboxylic
(chat trung gian 23) (66,0mg, 0,300mmol) trong 1,2-dicloetan (1,4mL) va dimetyl
sulfoxit (0,15mL) & nhiét d6 moéi truong duge bb sung 1-hydroxy-7-azabenzotriazol
(40,8mg, 0,300mmol) va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
(86,0mg, 0,450mmol) va hon hop phéan tng nay duge cho khudy trong 15 phut.
(1R)-2,2-Diﬂo-N‘—hydroxy-6-sulfamoyl—6-azaspiro[2.5]octan-1-carboximidamit
(chét trung gian 11) (102mg, 0,360mmol) duoc bd sung vao va hdn hop phan tng
nay dugc cho khudy trong 1 gi® & nhiét d6 moéi trudong. Hon hop phéan tng duoc dé
4m dén 95°C va duoc cho khudy trong 2 gid. Hon hop phan tmg dugc dé nguoi
xubng nhiét d6 méi trudng, duoc pha lodng véi nude, cac 16p dugc tach, va 1op hiru
co duoc tinh ché bang phuong phap sic ky silica gel, rira giai bing gradien cla

hexan:etyl axetat:etanol — 96:3:1 dén 52:36:12 d8 thu dugc hop chét néu & dé muc.

-154-



40199

MS: m/z = 469,2 [M+H]. 'H NMR (DMSO-ds) & 7,74 (s, 1 H), 6,80 (s, 2 H), 4,31
(dt, J=7,1,3,6 Hz, 1 H), 339 (d, J= 11,7 Hz, 1 H), 3,23 - 3,13 (m, 1 H), 3,11 -
3,00 (m, 2 H), 2,95 — 2,85 (m, 1 H), 2,02 — 1,87 (m, 4 H), 1,30 — 1,22 (m, 2 H), 1,22
~ 1,13 (m, 2 H).

Vidu 30
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(2R)-2-[5-(2-Xyclopropyl-5-metylphenyl)-1,2.4-oxadiazol-3-yl]-1,1 -diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chira axit 2-xyclopropyl-5-metylbenzoic (37,2mg, 0,211mmol)
trong 1,2-dicloetan (1,6mL) va dimetylsulfoxit (0,16mL) dugc bd sung lan luogt 1-
(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (43,8mg, 0,229mmol), 1-
hydroxy-7-azabenzotriazol (19,2mg, 0,141mmol), va (1R)-2,2-diflo-N'-hydroxy-6-
sulfamoyl-6-azaspiro[2.5]octan-1-carboximidamit (chat trung gian 11) (50mg,
0,18mmol) va hdn hgp phan tmg nay duge cho khudy trong 1 gi¢ & nhiét do mdi
truong. Hon hop phan tng duoc d8 Am dén 110°C va duoc cho khuay trong 2,5 gio.
Hon hop phan tng duge dé ngudi xuéng nhiét d6 moi trudng va duge loc va dich
loc dugc ¢6 trong dong nito. Phén cin duge tinh ché bang phuong phap HPLC, rira
giai bang gradien cua axetonitril:nuée — 20:80 dén 95:5 dé thu dugc hop chit néu &
dé muc. MS: m/z = 425,2 [M+H]. '"H NMR (DMSO-de) & 7,76 (s, 1 H), 7,39 (d, J =
8,0 Hz, 1 H), 7,11 (d, /= 8,0 Hz, 1 H), 6,81 (s, 2 H), 3,33 (s, 1 H), 3,16 (s, 1 H),
3,11 — 3,01 (m, 2 H), 2,89 (d, J= 6,6 Hz, 1 H), 2,61 —2,53 (m, 1 H), 2,35 (s, 3 H),
1,97 (d, J= 6,9 Hz, 3 H), 1,95 — 1,88 (m, 1 H), 0,97 (d, /= 8,5 Hz, 2 H), 0,70 (q, J
=5,8 Hz, 2 H).

Vidu 31
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(2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Budc A: (2R)-2-[2-(3-Xyclopropylisoxazol-4-y1)-1.3-oxazol-4-yl]-/N-

[(dimetylamino)metyliden]-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit

Dung dich chira (2R)-N-[(dimetylamino)metyliden]-1,1-diflo-2-(iodoaxetyl)-
6-azaspiro[2.5]octan-6-sulfonamit (chét trung gian 24) (74,5mg, 0,166mmol) trong
etyl axetat (0,83mL) duoc bd sung 3-xyclopropylisoxazol-4-carboxamit (31,5mg,
0,207mmol) va bac triflometansulfonat (53,3mg, 0,207mmol) va hdn hop phan tng
nay duoc d8 4m dén 60°C va duoc cho khudy trong 2 gid. Hon hop nay duge pha
lodng v6i dung dich nuéc béo hoa chira natri clorua (10mL) va etyl axetat (10mL)
va hdn hop nay duogc cho khudy trong 4 gio. Hon hop thu duge duge loc, rira bang
etyl axetat, céc 16p chtra dich loc dugc tach, va 16p nude duge chiét béng etyl axetat
(2 14n). Cac 16p hitu co két hop dugc rira bang dung dich nuéc bido hoa chira natri
bicacbonat (2 14n), dung dich nuéc chita HC1 (1M), va dung dich nudc béo hoa
chira natri clorua, duoc 1lam khd (magie sulfat), dugc loc, va dich loc duge c6 trong
diéu kién &p suét giam. Phan cn dugc tinh ché bang phuong phép sac ky silica gel,
rira giai bang gradien clia hexan:etyl axetat:etanol — 100:0:0 dén 60:30:10 dé thu
duoc hop chit néu & dé muc. MS: m/z = 456,3 [M+H].

Budec B: (2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chira (2R)-2-[2-(3-xyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-N-
[(dimetylamino)metyliden]-1,1-diflo-6-azaspiro[2. 5]octan-6-sulfonamit (42mg,
0,092mmol) trong metanol (0,92mL) dugc bd sung hydrazin (0,0289mL,
0,922mmol) va hdn hop phan tng nay duoc d& 4m dén 50°C va dugc cho khudy
trong 2 gid. Hon hop phan Gmg dugc cb trong didu kién ap suat giam va phan cin

duoc tinh ché bang phuong phap sic ky silica gel, rira giai bang gradien cua
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hexan:etyl axetat:etanol — 100:0:0 dén 70:23:7 d8 thu dugc hop chat néu & dé muc.
MS: m/z =401,2 [M+H]. 'H NMR (500 MHz, CDCl3) § 8,82 (s, 1 H), 7,54 (s, 1 H),
4,34 (s, 2 H), 3,45 (m, 1 H), 3,33 — 3,24 (m, 2 H), 3,11 (m, 1 H), 2,55 - 2,52 (m, 1
H), 2,49 (d, J = 13,8 Hz, 1 H), 1,97 (m, 2 H), 1,79 - 1,70 (m, 1 H), 1,71 — 1,63 (m,
1 H), 1,17 - 1,07 (m, 4 H).

Vidu32
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2-[3-(2,5-Dimetylphenyl)-1,2.4-oxadiazol-5-y1]-1,1-diflo-6-(metylsulfonyl)-6-

azaspiro[2.5]octan

Co ban tuan theo c4c quy trinh dugc mé ta trong Vi du 21, nhung sur dung
N'-hydroxy-2,5-dimetylbenzencarboximidamit ~ thay ~cho  4-flo-V'-hydroxy-2-
(triflometyl)benzimidamit, thu duoc hop chit néu & dé& muc. MS: m/z = 3983
[M+H].

'H NMR (DMSO-dg) 8 7,70 (s, 1 H), 7,29 (s, 2 H), 3,69 (d, J = 11,4 Hz, 1
H), 3,31 — 3,20 (m, 3 H), 3,10 — 3,03 (m, 1 H), 2,90 (s, 3 H), 2,48 (s, 3 H), 2,35 (s, 3
H), 2,14 — 2,03 (m, 2 H), 2,02 — 1,91 (m, 2 H).

Vidu 33

S
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(1R)-1-[5-(2-Metylphenyl)-1,2.4-oxadiazol-3-yl]-6-azaspiro [2.5]octan-6-sulfonamit

Co ban tuan theo c4c quy trinh duge mo ta trong Vi du 1, nhung st dung axit
2-metylbenzoic thay cho axit 2-metyl-5-(triflometyl)benzoic, thu duge hop chat néu
& d& muc. MS: m/z = 349,1 [M+H]. 'H NMR (DMSO-ds) & 8,00 (d, J = 7,8 Hz, 1
H), 7,56 (t, J= 7,4 Hz, 1 H), 7,46 (d, J= 7,6 Hz, 1 H), 7,42 (t, J= 7,5 Hz, 1 H),
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6,71 (s, 2 H), 3,17 — 3,10 (m, 1 H), 3,07 — 2,98 (m, 2 H), 2,62 (s, 3 H), 2,19 (t, J =
6,9 Hz, 1 H), 1,80 — 1,73 (m, 1 H), 1,72 — 1,59 (m, 3 H), 1,20 (d, /= 7,0 Hz, 2 H).

Vidu34
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(2R)-2-[5-(2,5-Dimetylphenyl)-1,2.4-oxadiazol-3-yl]-1,1-diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Co ban tuan theo cac quy trinh dugc mé ta trong Vi du 30, nhung st dung
axit 2,5-dimetylbenzoic thay cho axit 2-xyclopropyl-5-metylbenzoic, thu duge hop
chit néu & d& muc. MS: m/z = 399,2 [M+H]. 'H NMR (DMSO-ds) & 7,85 (s, 1 H),
7,42 — 17,35 (m, 2 H), 6,79 (s, 2 H), 3,32 (s, 1 H), 3,20 - 3,14 (m, 1 H), 3,10 - 3,01
(m, 2 H), 2,92 — 2,85 (m, 1 H), 2,58 (s, 3 H), 2,37 (s, 3 H), 2,03 — 1,88 (m, 4 H).

Vidu 35
F
F. F o
N _ F
N
HoNo N | >\ 7
//S\\ O

o O

(2R)-2-{2-[2-(Diflometoxy)pyridin-4-yl]-1,3-oxazol-4-yl}-1,1 -diflo-6-

azaspiro[2.5]octan-6-sulfonamit

Co ban tudn theo cac quy trinh dugc mé ta trong Vi du 24, nhung sir dung 2-
(diflometoxy)pyridin-4-carboxamit (chat trung gian 29) thay cho 4-flo-2-
(triflometyl)benzamit, thu dugc hop chit néu & d& muc. MS: m/z = 437,2 [M+H].
IH NMR (500 MHz, CDCl3) & 8,31 (d, J= 5,2 Hz, 1 H), 7,67 (d, /= 5,3 Hz, 1 H),
7,65 (s, 1 H), 7,64 — 7,36 (t, J= 74,5 Hz, 1 H), 7,46 (s, 1 H), 4,36 (s, 2 H), 3,48 -
3,44 (m, 1 H), 3,41 - 3,18 (m, 2 H), 3,14 — 3,09 (m, 1H), 2,50 (d, /= 13,6 Hz, 1 H),
2,04 — 1,92 (m, 2 H), 1,78 — 1,73 (m, 1 H) 1,67 — 1,60 (m, 1 H).
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Vidu 36
FF
FsC
N
=\ F
H,No N N‘@l
N =
0o O0

1.1-Diflo-2-{1-[4-flo-2-(triflometyl)phenyl]-1H-pyrazol-3 -y1}-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chtra 1,1-diflo-2-{ 1-[4-flo-2-(triflometyl)phenyl]-1 H-pyrazol-3-
yl}-6-azaspiro[2.5]octan hydroclorua (chét trung gian 31) (23,7mg, 0,0576mmol)
trong 1,4-dioxan (2mL) duoc bd sung sulfamit (24,3mg, 0,253mmol) va trietylamin
(0,04mL, 0,25mmol) va hdn hop phan tmg ndy dwoc dé 4m dén 100°C va duge cho
khudy trong 12 gio. Hon hop phan tmg duoc dé ngudi xubng nhiét do moi trudng
va nude (SmL) duge bd sung vao. Hon hop thu duge duge chiét bing etyl axetat (2
x 5mL), duoc 1am khé (natri sulfat), duoc loc, va dich loc dugc c6 trong diéu kién
4p suat giam. Phin cin duge tinh ché bang phuong phap HPLC didu ché, rira giai
béng gradien ctia axetonitril:nudce:amoni hydroxit — 36:64:0,1 dén 66:34:0,1, dé thu
dugc hop chit néu & d& muc. MS: m/z = 454,9 [M+H]. 'H NMR (400 MHz,
CD;0D) & 7,80 (s, 1 H), 7,67 — 7,70 (m, 1 H), 7,59 — 7,60 (m, 2 H), 6,43 (s, 1 H),
3,34 — 3,35 (m, 1 H), 3,00 — 3,31 (m, 3 H), 2,63 —2,66 (m, 1 H), 1,93 — 1,96 (m, 2
H), 1,75 -1,79 (m, 2 H).

Vidu 37
R F
FC
N
F
HoN< N \ \>’©'
o s

1,1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1 ,2.4-thiadiazol-3-yl}-6-

azaspiro[2.5]octan-6-sulfonamit

Dung dich chia  1,1-diflo-2-{ 5-[4-flo-2-(triflometyl)phenyl]-1,2,4-
thiadiazol-3-yl}-6-azaspiro[2.5]octan hydroclorua (chat trung gian 35) (61lmg,
0,14mmol) trong 1,4-dioxan (2mL) dugc bd sung trietylamin (43,1mg, 0,43mmol)
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va sulfamit (68,2mg, 0,71mmol) va hdn hop phan tmg nay dugc dé 4m dén 95°C va
duoc cho khudy trong 12 gid. Hon hop phén tng duge dé ngudi xubng nhiét do modi
truomg va duge pha lodng véi nude (SmL). Hon hop thu duge dugc chiét bang etyl
axetat (3 x 5mL). Cac dich chiét hiru co d3 két hop dugc lam kho (natri sulfat),
duoc loc, va dich loc duge ¢ trong diéu kién ap suét giam. Phan cin dugc tinh ché
bang phuong phéap sic ky silica gel, rira gidi bang ete ddu mo:etyl axetat — 50:50, dé
thu duoc hop cht néu & d& muc. MS: m/z = 472,8 [M+H]. 'H NMR (400 MHz,
CDCL): & 7,71 (dd, Ji = 8,4 Hz, J» = 5,6 Hz, 1 H), 7,58 (dd, Ji = 8,8 Hz, /2= 2,0
Hz, 1 H), 7,40 — 7,57 (m, 1 H), 4,43 (br, 2 H), 3,39 — 3,42 (m, 1 H), 3,29 - 3,31 (m,
1 H), 3,15 -3,18 (m, 2 H), 2,99 (d, J= 12,8 Hz, 1 H), 2,13 - 2,19 (m, 2 H), 1,99 -
2,01 (m, 2 H).

Céc vi du c6 trong céc bang dudi ddy dugc diéu ché bang cach twong tur nhu
cac vi du & trén, nhu dugc mo ta hodc dugc diéu ché dudi dang két qua cua cac quy
trinh bién dbi twong tu véi cac cai bién di biét ngudi cé hiéu biét trung binh trong
[inh vuc k§ thudt nay. Céc nguyén liéu ban dau cin thiét duoe mé ta & day, c6 thé
mua duoc trén thi truong, da biét trong tai liéu khoa hoc, hodc dé dang duoc tong
hop boi ngudi c6 hidu biét trung binh trong linh vuc k¥ thudt nay. Cac nhom bao vé

néu trén dugc ap dung theo mot sb cach thuc.

Bang VI DU-A
X X - R2
OAYN .
s o
(o] RS R*

Vidu | X | R! R? R’ R* | R° | MS[M+H]
Al | H| OMe H H Cl | H 399,1
A2 | F H H H H | H 371,1
A3 | F | CFs H F H | H 457,1
A4 | H | CF H H F | H 421,1
A5 |H| H OCHF, H H | H 401,2
A6 |H| H F H H | H 389,2
A7 |H| F H F H | H 407,2
A8 |H| H H CMeOH | H | H 429,2
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Bang VI DU-B
MeO,
OO
RN O~/
Cl
Vi du R Chu giai hoa hoc 1ap thé MS [M + H]
AN S/LLLL .
B1 O/;// o Raxemic 475,2
0]
B2 N\ S)%_ Raxemic 466,2
N
0 P N .
B3 Q/C?’S\\O Hon hop cua cac chat dong phan 482,3
B4 | MeTN N m Raxemic 464,2
0o
B5 S}-L Raxemic 488,3
o o
B6 / < Raxemic 502,2
N™ 70
0-N
N
4 .
B7 SJQ\ S Raxemic 517,2
oo
0
e
FsC~ O
B8 oy Raxemic 482,2 [M]
N |
Y s
HO O O
Me H
B9 Me>r \H)H Raxemic 419,2
Me O
H
B10 O/ N Raxemic 4453
0
~ N H
BIl | NN Raxemic 490,2
o o
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Vi du R Chu giai hoa hoc 1ap thé MS [M + H]
N-s
4 H
B12 %Nm)a Raxemic 460.2
0
H
B13 @\/N Raxemic 4533
T
B14 Me~g Raxemic 3982
O O
Bang Vi DU-C
X X
Z
HZN:/S;N - r\f>’
o 0
Vidu | X | Z R Chu giai hoa hoc 1ap the | MS [M + H]
Me
HN .
ct |H| H N Raxemic 365,2
N\ 7/
< |
Cc2 H| H _ Raxemic 405,3
)
Me
=N
C3 F | H U0 Raxemic 390,2
Me
c4 |H| H N R 366,1
0
C5 | F| H % \\hé R 416,2
Me
c6 | F| H 2’@ R 3772
Me
c7 |F| H =N R 386,2
N/
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Vidu | X | Z R Chu giai hoa hoc lap thé | MS [M + H]
CF,
cg |F| H = R 440,2
2 N\ /N
T
(@]
c9 |F| H [ F R 438,1
N\
Clo | F | H & R 4152
’s’%\)
Me
/“]
Ccll | F | H 7\ R 411,2
X
F3C
=N
cl2 |H| H U0 R 434,19
MeO
Cl3 |H| H E’Q Raxemic 399,1
Cl
cl4 | F | H <(N\N R 401,3
U
Cl15 | F | H =N R 470,2
0
FsC
FsC
=N
Ccl6 | F | H U0 R 4702
F4C
Cl7 [Cl| H 21@,,: Raxemic 488,8
Me
C18 F | Me E,Q Raxemic 413,0
Me
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Bang Vi DU-D
X X a R
N 3
HaN- /"OA\\/ %Q,R
Za) N-0
0o O RS R

Vidu| X R! R2 R} R* [ RS [MS [M+H]

D1 |H H CF3 H H| H 403,1

D2 |H OMe H H Cl| H 399,1

D3 |H CN H H H | H 360,1

D4 |H| OCHEF; H H H| H 401,1

D5 |H H H CF; H | H 403,1

D6 |H CF3 H H Br| H 483,0

D7 |H CF3 H Cl H 437,1

D8 |H H H H H | H 335,2

D9 |H| OCHF; H CF3 H| H 469,1
D10 |H| OCHEF» H Cl H| H 435,1
D11 |H H OCHF: H H| H 401,1
D12 |H F H H H | CF; 421,1
D13 |H H H OMe H| H 365,2
D14 | H H H OCHF, | H | H 401,2
D15 |H F H F H| H 371,3
D16 |H CF3 H F H | H 421,2
D17 |H CF3 H H H | H 403,1
D18 | H | OCH2CF3 H H H| H 433,1
D19 |H Me H Me H| H 363,2
D20 | H OCF3 H H H | H 419,1
D21 |H| OCF3 H H F | H 437,1
D22 |H OCF3 H H Cl| H 453,1
D23 |H H H CMe;OH| H | H 3933
D24 |H| OCHEF: H F H | H 419,1
D25 |H Me H Me Me| H 377,2
D26 | F cPr H H H| H 411,3
D27 |H OMe H Cl H | H 383,2
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Bang VI DU-E
X X
OAXN\ .
et g
(ONe
Vi du R Chu giai héa hoc 1ap the MS [M + H]
Me
El \N R 4282
% AV
Me
B2 =N R 350,2
N/
Me N .
E3 ( >———< Hon hop ctia cac chat dong phan 355,2
g‘ Me
571 CF3
E4 R 435,1
F
'54 F
E5 b R 4352
FsC
‘4& Me
E6 @ R 3772
Me
Me
E7 2’6 Hbn hop ciia cac chat dong phan 355,2
Me
ES8 ¥ Hdn hop ctia cac chat dong phan 397,1
Cl
'72?‘ CF3
E9 b R 435,2
F
E10 % R 4252
. F
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Vidu R Chu giai hoa hoc lap thé MS [M + H]
Ell 2% Hon hop cua cac chét déng phan 367,2
';z CF3
E12 ,G R 435,1
F
E13 E F | H8n hop cua cac chat ddng phan | 393,1
%
El4 R 4432
CF,
E15 3(,0——@ Hdn hop cia cac chit dong phan 389,2
Me
E16 ) R 364,2
N
Me
CF3
E17 N= R 404,1
N/
0\
E18 =, R 4342
N4
Me
E19 N/ R 418,2
N
CF,
E20 O R 3532
Me
¢
E21 N=N R 367,3
N
Me
=N
E22 E’Qﬁlvca R 407,2
FsC
E23 /X/\N R 394,1
\
)
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Vidy | X R Chu giai héa hoc 1ap thé MS [M + H]
Me
E24 |H N R 354,2
|
kS O)
N\N/\CFS
E25 |H ) R 407,2
E26 |H N R 366,2
0
Me Me
B27 |H| '25( R 354,2
N,O
3{ Me
F28 | H }( R 3682
Me \N’O
FaC
E29 |H =N R 394,1
0
E30 |H <{N\N R 365,2

E31 |H =\, R 470,2
N\
FaC
Me,
N-N
E32 |H 3’%) R 407,2
FsC
o<
E33 | F — R 4283
W
E34 |F <LN\N R 401,3
S
Me  Me
Me¢<
E35 | F N R 417,2
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Vidu R Chu giai héa hoc 1ap thé MS [M + H]
N
7
E36 R 4252
z/@Nlnne
E37 - R 4292
2 X r‘\JvMe
FaC Me
£38 /{I\ll R 4432
'?ZL N
FoC G Me
E39 {N Me R 485,2
72
ii =N
E40 y R 415,2
N
N-N
E41 \ R 4152
EIS\)
Me
=N
E42 NN R 401,3
Me\
E43 N~N R 375,2
U
Me
AL
E44 ‘r% R 4153
Me\
N—
E45 N R 4432
\ )
SN
E46 ,N\NA R 469,2
A
N~N
E47 e \? R 4552
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Vi du R Chu giai hoa hoc 1ap thé MS [M + H]
N~N
E48 . /v R 469,2
FsC
E49 N, R 4132
N\ N
ES0 N, R 3772
3 \ /N
Me
o0~
ES1 _{ Ve R 430,2
% N\ /N
I\/Ie\
N-N
E52 g«%)\ R 353,0
Me
>
E53 N R 419,1
N
Me )>
B54 21‘4@?‘“ R 4832
FsC
E55 =N R 470,2
0
FsC
E56 N\ 4 R 372,2
N
FsC
ES7 @ R 404,1
/)
T\
FsC
E58 . ~N/ R 404,1
\
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Vidu R Chu giai hoa hoc 1ap thé MS [M + H]
/—CFs
(@)
E59 N R 4342
N\ 7
o—4\CF
E60 = ® R 4342
N\
Me
—N
E61 N/ R 4182
CF;
" Me
e
E62 §<N~N R 367,3
U
F,C
E63 =N O> R 4342
N\ 7
N-N
E64 R 379,0
E’S)‘
Me
Me\
N~N
E65 A\ \i R 393,3
Me\
N~
E66 U R 4292
E67 N\ / R 372.3
N
FsC
E68 =N R 430,2
"L \_0
E69 % R 375,2
Q .
E70 \ 3 R 469,1
s
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Vidu R Chu giai hoa hoc 1ap thé MS M + H]
z@
E71 9 R 427,1
E72 R 389,2
%
AN
Q
E73 R 400,1
O
F
E74 O R 4292
)
CN
E75 R 400,1
%
E76 N R 413,1
%
LN
N
E77 R 401,2
)
/—CFs
(0]
E78 — R 4342
N\
LW
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Bang VI DU-F
X
-~ @AW
o o
Vidu R MS [M + H]
FsC
Fl : 421,1
)
F2 403,1
)
F3 419,1
)
F
? e 50
Me
/—CFs
0]
F6 4332
%
/"‘CFS
O
F7 449.1
%
Me
F8 %’;z:i> 365,2
FsC
F9 c 4372
r@
F10 F 4172
%
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Vidu X R MS [M + H]
Me
/ @]
F11 H N 380,2
Me
/ O
F12 H N 396,2
Me
F13 F 385,1
)
Me
Fl4 F 401,1
)
Bang VI DU-G
X X
R
HZN;S;TOA\
o 0
Vi du R MS [M + H]
Gl %}@ 3342
O
G2 N =N 381,0
| 0
S
Me
=N
G3 &f\;@ o 352
=N
Me
G4 N =N 4172
| Y0
S
FsC,
G5 HS/OJ/@,F 456,1
\
N
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Vidu R MS [M + H]
F
0~
G6 _( F 436,9
=
ol N\
G7 _N_ =N 414,0
T
Me”
G8 )N 401,0
O~;\f X0
FsC
G9 A F 456,0
N-o
FoC
G10 H‘J\éNJ/@,F 456,1
S/
FaC
Gl %F 472,0
/
S-N
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Bane VI DU-H
X X
HoN ,r\OA R
o’ ‘o
Vidu X R MS [M + H]
MeOQO
H1 H “J'I'"r/N/),Q 399,1
O-~N
Cl
FaC
m H"rw(/N . 4571
/
O-N
%, N
H3 ) 3772
O-N
F
H4 o, N 3892
@
O-N
Me
H5 H"Iw(0>,© 385,1
()
N-N
Me
H6 o, S@ 401,1
()
N-N
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du XU x| yly R i H)
F
=4
Il |H|H|F|H ﬁ\rN ( Chit ddng phan don | 419,2
o~
F
.
2 |H|H|F |H #’J\(N Chét dong phan don 419,2
o] C
N P
3 |H|H|F|F “H\O(/ />’® Chét ddng phan don | 371,2
~N
Me
4 |H|H|F|F ”H\(/N)/Q Chét ddng phan don | 399,3
O-
N Me
FaC\
0]
I5 | H|H |Me|H N Chét déng phan don | 4483
&r// \ /N
O-N
6 | H|H|F H HH\V/N =N Chat déng phan don 384,2
O‘N/ -0
I7 |H|H|F |H &V/N =N Chat ddng phén don 384,1
O~;\f \_0O
8 | H|H|F |H HH\(/N =N Chat déng phan don 384,1
7N\ c')
O-N
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d6ng phan

Vi |l vzl w1l w2 Chu giai hoa hoc 1ap | MS [M +
du X' X2 | Y|y R 1 )
9 |H|H|F |H Hf\(/N =N Chat dong phan don 384,2
o 7 N\_0
N
10| H| H|F |H E\(/N =N Chét ddng phan don 384,2
7 N0
O-N
i | F Flu N \r\‘] Hon h(%; cuahzerllc chat 4202
70 ep
O-N
m FlFIlFlH afr\(/N - Honh(%on cuahzerllc chat 4202
0 gp
O-N
3| F | F|F |H Hf\r/N =N Chét déng phan don 420,2
0*|\f -0
4 | F | F | F |H ﬁ\r/N =N Chét dong phan don 420,1
O~[\f -0
FsC Hx h , , h/\
N On hop cua cac chat
ns | F | F | F | H ”KO(/?,@F e ohim 4753
~N
i HBn hop ctia céc chit
N on (_):p cua cac cha
6| F|F | F |H HJJ\O(/)/OF ting phin 4752
~N
i H3n hop clia cac chit
N on qp cua cac cna
n7 | F | F|F | H HJI\g»/@»F S phin 4752
=N
i H3n hop ctia céc chit
N on Q:p cua cac cna
ng | F|F|F |H H’I\g/%O»F tong ohin 4752
=N
F1C
Mo | F | H|H| H H‘J\\//N%@F Raxemic 473.0
O~
FaC x h , . hA
20 |Me| H | H | H FHJ\(/N)_,O»F Hon hop cua cac ehat 459
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Vi 1 2 1 2 Chu glél hoa hOC lép MS [M +
du X' X2 Y Y R ! H]
FsC
21 |Me|Me| H | H “'.H\(/N>’©fF Chat ddng phan don | 435,0
/
O-N
F3C
2 | F|F|H | H &(N}_@F Raxemic 4492
/
O-N
Bang Vi DU-J
X! x2
R
Vi 1| ~2 Chu giai hoa hoc 1ap MS [M +
a | XXV R thé H]
MeQ
noE|E | sl “JJ\WN\ Raxemic 398,1
oo N=g
Cl
N
J2 | F|F HZN)/S\\}% rﬂf\\( \>-—N® Raxemic 394,0
o 0 N~g
Bang VI DU-K
Me
RN
™
N-o
Me
Vi du R Chu giai hoa hoc 1ap thé MS [M + H]
FF
K1 @Ka{ Chét ddng phan don 4252
HoNo N
//S\\
0
FF
Me - L
K2 P Hon hop cua cac chat dong phan 413,0
HoN. N
0o
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D0 hitu dung céc hop chét theo sang ché sang ché duéi dang chét diéu bién
bién chu duong c6 hoat tinh ctia thu thé 7 nicotinic axetylcholin c6 thé duge ching
minh bang phuong phép da biét trong linh vuc k¥ thuat nay. Viéc hoat hoa truc tiép
07 (cht van), va hoat luc ctia cac dong a7 do axetylcholin kich thich dugc xac dinh

nhu sau:
Dién sinh Iy hoc kep rép ndi tu dong
Thtt nghiém chuc nang (thir nghiém A)

Dién sinh ly hoc kep rap ndi tu dong dugc thuc hién bﬁng cach st dung
TonFlux HT (Fluxion Biosciences Inc., San Francisco, CA) & céu hinh rap n6i quan
thé, t& bao nguyén ven. Cac hop chat thir nghiém dwoc danh gia vé kha ning clia
ching trong viéc diu bién chirc nang cua thu thé a7 nicotinic axetylcholin ca khi
c6 mat, va khi vang mat chét chu van o7 tu nhién axetylcholin. Dong té bao HEK
biéu hién mot cach 6n dinh ca RIC-3 & nguoi va a7 ¢ ngudi (PrecisION hnAChR
07/RIC-3, Eurofins Pharma, St. Charles, MO) dugc nudi céy trong binh nuoi cAy
mé ba 16p 175c¢cm? dén d6 hop luu khong 16n hon 90% trong mdi trudng sinh
truéng DMEM/F-12 dugc bd sung huyét thanh bao thai bod bat hoat do nhiét 10%,
axit amin khong thiét yéu 1%, Puromyxin 0,625pg/mL, va Genetixin 400pg/mL.
Ngay trudc thir nghiém, cac té bao dugc gd ra trude tién bang cach hut mdi trudng
sinh trudéng ra, rita béng nuée mudi duge dém phosphat Dulbecco, va sau do6 bd
sung 10mL Accutase (Innovative Cell Technologies, San Diego, CA) vao binh nay
va sau d6 U & nhiét do 37°C trong 5 phut. Sau do, cac té bao da g& duoc thu hoi
bang c4ch bo sung 40mL méi trudng khong chira huyét thanh CHO dugc bd sung
HEPES 25mM, va l4c nhe trong 6ng hinh nén dung tich 50mL trong 20 phut trudc
thtr nghiém kep rap ndi. Sau khi thu hdi, cac t& bao duge tao thanh vién bang cach
ly tm & tbc dd 1000 vong/phut trong 1 phut trong méy ly tdm c6 bé phang hop
khdi; méi truomg thu hoi duogc hut ra va céc té bao duoc tao lai huyén phu trong
dung dich ghi ngoai (NaCl 150mM, KCI 5mM, CaCl, 2mM, MgCl, 1mM, HEPES
10mM, dextroza 12mM) dén mat d6 5,0 x 10° té bao/mL. Hdn dich té bao dugc bd
sung vao cac giéng nap t€ bao trén dia rap nbi quan thé TonFlux HT da duoc ria va

mdi tir trude bang H2O khir ion. Céc hop chat thir nghiém duoc pha loéng theo day
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trong DMSO va sau d6 duoc tao lai huyén phu dén ndng do thir nghiém cudi cung
trong dung dich ghi ngoai, c6, hodc khong co6 axetylcholin 40uM dugc b6 sung vao
dung dich ghi ngoai nay; sau do, cac hop chét thir nghiém duoc chuyén dén dia rap
ndi quan thé TonFlux HT. Dung dich ghi trong (TrisPO4 110mM, TrisBazo 28mM,
CaCly 0,1mM, MgCl, 2mM, EGTA 11mM, MgATP 4mM) dugc bd sung vao cac
giéng nap dung dich ghi trong trén dia rap néi TonFlux HT duoc nap cac té bao va
cac hop chét thir nghiém tlr trude, va dia ndy duge nap vao cong cu IonFlux HT.
Mot quy trinh duoc thyuc thi trén IonFlux HT dé bly céc té bao, pha v& thanh cac té
bao, va thiét 1ap cAu hinh ghi t& bao nguyén ven; céc té bao dugc kep dién ap o dién
thé gift bang -60mV trong sudt thoi gian thr nghiém, tAt ca cc thir nghiém déu
duoc thuc hién & nhiét do trong phong, va ap suit bom IonFlux HT la 8psi
(0,55bar) dé dua dung dich vao. Khi thiét 1ap céu hinh té bao nguyén ven, thi dung
dich ghi ngoai dugc truyén vao budng ghi trong 120 gidy va sau d6 axetylcholin
40uM dugc dua vao trong 1 gidy va duge rira sach ngay bang dung dich ghi ngoai
trong 60 gidy. Dong a.7 duge axetylcholin kich thich 40uM dong vai tro la dong dap
ng v6i céac tac dung sau dé cua hop chét thir nghiém, khi c6 mat, hodc khi Véng
mit axetylcholin 40uM s& duge dinh lugng so véi nhau. Tiép theo, cac hop chét thur
nghiém dugc danh gia & nhiéu ndng d6 vé kha ning clia chung trong viéc cam tmg,
hodc diéu bién cac dap tng dong a7; ba ndéng d6 ctia hop chit thir nghiém duoc
danh gi4 theo cach thitc ting din lidu trong mdi 1an ghi. P& dénh gia hoat tinh cha
vén ctia hop chét thir nghiém, thi hop chét thir nghiém di pha lodng trong dung dich
ghi ngoai dugc dua vao bét du tir ndng d6 thdp nhat ctia hop chat thir nghiém duoc
thir nghiém trong day ndng do, trong 58 gidy; 20 gidy dau tién trong giai doan 58
gidy dua hop chat vao tring khép v6i tap hop dit liéu quét trong vong 20 gidy, va
duoc tap hop lai & tde dd 5000 mAu/gidy. P& danh gid hoat tinh diéu bién bién chu
duong cua hop chat thir nghiém, thi ngay sau giai doan 58 gidy chi dua hop chat thir
nghiém vao nay, mot ndng d6 gibng nhu vay cta hop chét thir nghiém, d3 pha
lodng trong dung dich ghi ngoai chira axetylcholin 40uM dugc dua vao trong 1
giay; bé“mg cach nay, hop chét thtr nghiém va chit chu van cta thu thé tu nhién
axetylcholin dugc cing dua vao, va céc tc dung hoat lyc cta cac hop chat thur

nghiém dugc quan sat. Viéc dua hop chét thir nghiém da pha loéng trong dung dich
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ngoai chira axetylcholin 40uM trong 1 gidy trung khép véi tép hop dir liéu quét
trong vong 20 gidy, va duoc tap hop lai ¢ tbc d6 5000 mau/gidy, sau do, chi co
dung dich ghi ngoai 1a dugc dua vao trong 42 gidy. Sau 42 gidy nay thi chi rira bang
dung dich ghi ngoai, ndng do cao nhat tiép theo ctia hop chét thir nghiém trong diy
néng d6 dugc dua vao khi khong cé mit va sau do khi c6 mat axetylcholin nhu
dugc md ta trude day, va dit lidu duge tdp hop nhu duge mo ta trude ddy. Sau khi
hoat tinh chil vin ctia hop chat thir nghiém, va hoat tinh didu bién bién cdu duong
duge dénh gia & ba ndng d6 tang din, thi thir nghiém két thuc va phép trir thiéu
duoc thuc hién bang cach st dung phdn mém phan tich dit liéu IonFlux HT. Ca
bién d6 dong dinh va dién tich dudi duong cong (area under curve-AUC) déu duoc
dinh luong ddi véi ting dong quét bang cach st dung phan mém doc quyén va cac

tac dung cta hop chét thur nghiém dugc dinh lugng la nhu sau.

Hoat tinh cht van cua hop chét thir nghiém duoc tinh 1a:

% cht van = (Y/X) x 100

Hoat tinh tao hoat lyc ctia hop chét thir nghiém duoc tinh 1a:

% hoat luc = [(Z/X) x 100] — 100

X = Bién d6 dong dinh (hodc AUC) duoc kich thich boi axetylcholin 40uM

Y = Bién dd dong dinh (hoiac AUC) dugc kich thich béi hop chét thir nghiém da
pha lodng trong dung dich ghi ngoai
7 = Bién d6 dong dinh (hoic AUC) dugc kich thich béi hop chét thir nghiém da pha
loding trong dung dich ghi ngoai chira axetylcholin 40uM

Nhu vay, cac hop chét thtr nghiém kich thich bién d6 dong gidng nhu
axetylcholin 40pM mdt minh ¢6 % chu vén tinh duge la 100%. Cac hop chét thir
nghiém clng duge dua vao véi axetylcholin 40uM kich thich bién d6 dong 2x dong
duoc kich thich tir axetylcholin 40uM mdt minh ¢6 % hoat luc tinh dugce 1a 100%,
trong khi do céc hop chét thir nghiém dugc cung dua vao voi axetylcholin 40uM
ma kich thich bién d6 dong gidng nhu axetylcholin 40pM mdt minh s& dugc dédc

trung dudi dang khong c6 hoat luc.
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Dit liéu chil van va hoat luc, thu duoc boi bién do dong dinh hodc dién tich
dudi dudng cong (AUC) dugce vé bidu dd va khép bang cach st dung phuong thir
khép logic 4 tham s6 dua trén thuit toan Levenberg-Marquardt trong d6 y = A +

((B-A)/(1+((C/x)"D))) trong do:

A = nh6 nhat
B = 16n nhét
C=ECso

D = do dbc

x = ndng d6 hop chat thir nghiém
y = % chil vin hodc % hoat luc

Dit liéu hoat luc ddi v6i cac hop chat duoc chon theo sang ché trong thir
nghiém chic nang dién sinh ly hoc kep rap ndi ty dong (thr nghiém A) dugc trinh

bay trong bang dudi day:
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Vidu Hoat lyc 07 nAChR Vidu Hoat luc 07 nAChR
1 A A4 C
2 A AS C
3 C A6 B
4 B A7 B
5 C A8 C
6 B Bl C
7 C B2 C
8 B B3 C
9 A B4 C
10 B B5 C
11 A B6 C
12 B B7 C
13 A B8 C
14 A B9 D
15 B B10 C
16 B Bl11 C
17 C B12 C
18 C B13 D
19 B B14 C
20 A Cl C
21 C C2 C
22 A C3 B
23 C C4 C
24 A C5 A
25 B C6 B
26 B C7 C
27 C C8 C
28 B C9 B
29 B C10 A
30 A C11 C
31 B C12 B
32 C C13 C
33 B Cl4 B
34 A C15 A
35 B C16 A
36 C C17 C
37 C C18 C
Al B D1 C
A2 B D2 A
A3 B D3 D

-183-



40199

Vidu Hoat luc a7 nAChR Vidu Hoat luc 07 nAChR
D4 B E17 C
D5 C E18 C
D6 B E19 B
D7 C E20 C
D8 C E21 B
D9 C E22 C

D10 A E23 C
D11 C E24 C
D12 C E25 C
D13 C E26 C
D14 C E27 C
D15 C E28 C
D16 B E29 C
D17 C E30 C
D18 B E31 C
D19 B E32 B
D20 B E33 B
D21 B E34 B
D22 B E35 B
D23 C E36 C
D24 B E37 A
D25 B E38 B
D26 A E39 B
D27 C E40 C
El B E41 A
E2 C E42 C
E3 C E43 B
E4 D E44 B
ES C E45 C
E6 C E46 C
E7 C E47 B
E8 C E48 A
E9 C E49 B
E10 C E50 C
El1l C E51 C
E12 C E52 C
E13 C ES53 C
El4 C E54 B
E15 C E55 A
El6 C E56 C
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Vidu Hoat luc 07 nAChR Vidu Hoat luc 07 nAChR
E57 C G5 A
E58 C G6 A
E59 B G7 C
E60 C G8 A
E61 C G9 A
E62 C G10 A
E63 C Gl11 B
E64 C H1 D
E65 B H2 C
E66 B H3 C
E67 C H4 C
E68 C H5 C
E69 A H6 C
E70 C I1 C
E71 B 12 C
E72 B 13 C
E73 C 14 C
E74 B I5 C
E75 D 16 C
E76 C 17 C
E77 C I8 D
E78 C 19 C

F1 C 110 C
F2 C I11 C
F3 C 112 B
F4 C 113 C
F5 B 114 B
F6 C I15 C
F7 B 116 C
F8 C 117 C
F9 C 118 B
F10 B 119 C
F11 B 120 C
F12 C 121 C
F13 B 122 C
F14 B J1 C
Gl C J2 C
G2 C K1 A
G3 C K2 B
G4 B
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*hoat luc duge xac dinh 14 A (ECso < 0,1uM); B (0,1pM < ECso < 0,5pM); C
(0,5uM < ECso < 5uM); D (5uM < ECso < 50puM)

Céc gia tri ECso dién sinh ly hoc dbi vai céc hop chit dugce chon loc theo
sang ché trong thir nghiém chirc ning dién sinh ly hoc kep rap nbi tu dong (thwr

nghiém A) dugc néu trong bang dudi day:

Vi du ECso cua 07 nAChR Vidu ECso ctia o7 nAChR

' (nM) ‘ (nM)

1 98 34 4,5
2 82 35 150
3 1300 36 890
4 350 37 1200
5 1200 Al 490
6 280 A2 320
7 1100 A3 190
8 230 Ad 850
9 75 A5 760
10 220 A6 140
11 58 A7 170
12 220 A8 1200
13 73 B1 2300
14 49 B3 1300
15 330 B4 3200
16 450 B5 3000
17 550 B7 3300
18 800 B9 5400
19 240 Bl11 3500
20 98 B12 3400
21 670 B13 5100
22 99 Bl4 1100
23 1400 Cl1 3600
24 90 C3 400
25 210 C4 1100

26 480 C5 11
27 4000 Cé6 420
28 120 C7 1100
29 170 C8 1300
30 2,4 C9 310

31 130 C10 82
32 910 Cl1 2500
33 390 Cl12 170
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Vi du ECso ciia 07 nAChR Vidu ECso ctua a7 nAChR
' (nM) ' (nM)
Cl4 150 El16 1300
Cl6 37 E17 1400
C17 2700 E18 1100
C18 1600 E19 290
D1 520 E20 2700
D2 59 E21 400
D3 5300 E22 3000
D4 190 E23 4500
D5 960 E24 3600
D7 590 E25 2200
D8 1300 E26 570
D9 820 E27 1300
D10 88 E29 1600
D11 510 E30 780
D12 1200 E31 4300
D13 700 E32 330
D15 1200 E33 470
D16 160 E34 130
D17 630 E35 250
D18 160 E36 1100
D20 200 E37 78
D21 240 E38 270
D22 410 E39 150
D23 1400 E40 840
D24 240 E41 15
D25 130 E42 1100
D26 13 E43 500
El 310 E45 550
E2 1100 E46 510
E3 1900 E48 60
E4 7200 E49 270
E6 930 E50 1400
E7 3400 E51 530
E8 3900 E52 1700
E10 3400 E53 1200
Ell 4300 E54 500
E12 3700 E55 30
E13 1300 E56 2600
El4 2000 E58 3400
El15 1500 E59 220
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Vidu ECs0 cua 0.7 nAChR Vidu ECso cia 0.7 nAChR
' (nM) ' (nM)
E60 2300 G7 1600
E61 1500 G8 16
E62 1500 G9 78
E64 520 G10 28
E65 420 Gl11 120
E66 120 H2 2900
E67 2100 H3 4500
E68 680 H4 1200
E70 2300 H6 3400
E71 360 I1 750
E72 110 12 1000
E73 640 I3 2300
E75 6300 14 1500
E76 3200 I5 1200
E77 850 16 840
E78 1200 17 1500
F1 1500 19 3300
F3 700 110 3400
F4 1100 I11 820
F5 420 112 160
F6 590 113 600
F7 480 114 330
F8 750 115 1400
F9 750 116 2100
F10 450 118 320
F11 410 119 1100
F12 850 120 720
F13 400 121 1600
F14 290 122 860
Gl 4000 J1 760
G2 910 J2 1000
G4 110 K1 87
G5 91 K2 430
G6 86

Cén phai hiéu rang cac dac diém va chic ndng khac nhau dugc mo ta & trén
va céc dic didm va chirc nang khéc, hodc céc dang thay thé ctia chung, c6 thé duoc

mong doi 1a dugc két hop vao nhiéu hé théng hoic ing dung khac nhau khac. Cling
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cAn hidu ring céc thay thé, cai bién, bién thé hogc cai thién hién chua biét trude
hotic khong duoc du kién trude & d6 ¢6 thé duge thuc hién sau d6 béi ngudi c6 hiéu
biét trung binh trong linh vuc ma cling duge du dinh 1a dugc bao gém trong cac

diém yéu cau bao h¢ dusi day.
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YEU CAU BAO HQ

1. Hop chit c6 cong thic I:

—Ry, A

RW\X/N\/ (I)’

hodc mubi duge dung cia nd, trong do:

n bﬁng 0, 1 hoac 2;

X 12 S(O)z2;

R! la NR°R®;

R*1a H;

R°1a H;

A 1a vong heteroaryl c6 5 canh ma dugc thé béng tir 1 dén 3 nhom R, mbi
nhém doc 14p duoc chon tr OH, NRR’, CN, alkoxy, halogen, aminoalkyl,
hydroxyalkyl, alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl,
trong d6 nhém R nay duge chon tir alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroaryl, va heteroxyclyl, tiy y dugc thé bang mot hoic nhiéu phﬁn tir thé doc lap
duge chon tir R';

R2 doc 1ap la halogen, (Ci-Cs)alkyl, hodc O(Ci-Ca)alkyl, trong d6 alkyl nay
tuy y dugc thé bang mot hodc nhiéu halogen;

hodc, hai R? khi ca hai déu 1a (Ci-Cs)alkyl va dugc gén vao cling mot nguyén
tir cacbon, két hop véi nhau dé tao thanh vong xyclopropyl, xyclobutyl, hodc
xyclopentyl hogc, hai R? khi ca hai déu 1a (C1-Ca)alkyl va khong duge gén vao cing
mot nguyén tir cacbon, thi két hop voi nhau va tao thanh vong béc cau, trong d6
xyclopropyl, xyclobutyl, xyclopentyl hodc vong béc clu nay c6 thé tuy y duoc thé
bing mot hodc nhidu phan tir thé doc lap dugce chon tir OH, halogen, hodc (Ci-
Ca)alkyl;

-190-



40199

R3 Ia H, halogen hodc (Ci-Ca)alkyl, trong do alkyl nay tily ¥ dugc thé bang

mot hodc nhiéu halogen;

R* 12 H, halogen ho#c (Ci-Cs)alkyl, trong d6 alkyl nay tuy y duge thé bang

mot hodc nhiéu halogen;

hodc, R? va R* két hop v6i nhau dé tao thanh vong xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl trong d6 vong nay c6 thé ty v duoc thé bang mot
ho#c nhiéu phﬁn tur thé doc lap duoc chon tir OH, halogen, hoac (Ci-Cs)alkyl;

R’ 12 H hoic (Ci-Cy)alkyl,
R®1a H hoic (Ci-Cs)alkyl;
R7 1a H hodc (Ci-Ca)alkyl;

R!! 13 halogen, OH, oxo, CF3, OCF3, CN, (Ci-C¢)alkyl, O(Ci-Ce)alkyl, S(Ci-
Cyalkyl, C=0(Ci-Cs)alkyl, NR“RP, (C=0)NRR7, (C=0)OR®, (Ca-Cs)alkenyl,
(C2-Ca)alkynyl, (Cs-Ce)xycloalkyl, O(C3-Ce)xycloalkyl, C=0(C3-Ce)xycloalkyl,
aryl, O-aryl, heteroaryl, hodc heteroxyclyl, trong doé alkyl, xycloalkyl, aryl,
heteroaryl, va heteroxyclyl nay tuy y dugc thé bang mdt hozc nhiéu halogen, (Ci-
Ca)alkyl, (C3-Ce)xycloalkyl, CF3, OCF3, OCHs, CN, OH va oxo;

R'21a (C1-Cs)alkyl, heteroxyclyl, xycloalkyl, heteroaryl, aryl, hosic (C=O)R’,
mdi nhéom nay ty y dugc thé bang mot hoic nhiéu ph?m tr thé doc 1ap duge chon
tr halogen, (C1-Cs)alkyl, va OH; va

R!3 14 (C1-C4)alkyl, heteroxyclyl, xycloalkyl, heteroaryl, aryl, hodic (C=O)R’,
mdi nhém nay tuy y duoc thé bang mot hodc nhiéu ph?m tr thé doc 1ap duoc chon
tir halogen, (C1-Cs)alkyl, va OH.
2. Hop chét theo diém 1, hodc mubi duoc dung cua né, trong do R? doc lap 1a
metyl, etyl hodc F.
3. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 2, hodc mudi duoc dung
cta no, trong d6 A 1a vong heteroaryl ¢é 5 canh ma dugc thé béng 1 nhém R doc
lap dugc chon tir OH, oxo, NR®R7, CN, alkoxy, halogen, aminoalkyl, hydroxyalky],
alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl, trong d6 nhom
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R nay dugc chon tir alkyl, alkenyl, alkynyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl, con tuy y dugc thé bing modt hodc nhidu phan tir thé doc lap dugc
chon tir R

4, Hop chét theo didm 3, hodc mubi duoc dung cua nd, trong d6 R la alkyl,
xycloalkyl, aryl, heteroaryl, hodc heteroxyclyl, mdi nhom nay tuy y duoc thé bang
mdt hoic nhidu phin tir thé doc 1ap dugc chon tir RM.

5. Hop chét theo diém 4, hoic mudi duoc dung cta nd, trong dé R 1a xyclohexyl,
phenyl, pyrazolyl, pyridinyl hodc isoxazolyl, mdi nhém nay tiy ¥ dugc thé bing
mdt hoic nhidu phin tir thé doc 1ap dugce chon tir R,

6. Hop chét theo diém 3, hodc mudi dugc dung ctia nd, trong do R? va R* doc 1ap
dugce chon tr H, F, va metyl.

7. Hop chét theo diém 1, hodc mudi duge dung ctia nd, c6 cong thie (II):

Ry Rs

Dm
S G G
@ o ),
trong do:
m béng 0, 1, 2 hodc 3;

Z doc lap duoc chon tir F, Cl, Br, metyl, metoxy, etyl, etoxy, propyl, -
CH,0H, -CH,CHOH, -CFi;, -CH:CF;, -OCFs, -OCHF, -OCH,CF3, va
xyclopropyl;

vong A la oxadiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, isothiazolyl,

thiazolyl, pyrazolyl hodc imidazolyl;
vong B 1a xyclohexyl, phenyl, pyrazolyl, pyridinyl hoac isoxazolyl;

R3 12 H, F hoic (Ci-Cs)alkyl, trong dé alkyl nay tuy y duge thé bang mot

ho#c nhiéu halogen; va
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R* 14 H, F hoidc (Ci-Cs)alkyl, trong d6 alkyl nay tuy y dugc thé bang mot

hodc nhiéu halogen.
8. Hop chat theo diém 7, hodc mudi duge dung ctia nd, c6 cong thire (II) hodc mubi
duoc dung cua no, trong do;

m béng 0, 1 hoac 2;

Z ddc 1ap duogc chon tr F, Cl, Br, metyl, metoxy, etyl, etoxy, propyl, -
CH,OH, -CH,CH,OH, -CF3, -CH:CF3, -OCF;, -OCHF2, -OCH2CFs3, va
xyclopropyl;

vong A 1a oxadiazolyl, oxazolyl, isoxazolyl, hodc thiazolyl;

vong B 1a phenyl, pyrazolyl, pyridinyl hodc isoxazolyl; va

ca R3 va R* déu 1a H, hodc ca R} vaR* déu 1 F.

9. Hop chét theo diém 1 dugc chon tir nhom bao gdm:
(1R)-1-{5-[2-Metyl-5-(triflometyl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

4,4-Diflo-1-{3-[3-(2,2,2-trifloetoxy)phenyl]-1,2,4-oxadiazol-5-yl} -6-
azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong d6i quang C;
1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit, chit ddng phén khéng d6i quang E;
(1R)-1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[4-Flo-2(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-4-metyl-6-
azaspiro[2.5]octan-6-sulfonamit, chét ddng phan khong d6i quang D;
(1R)-1-{2-[3-(Triflometoxy)phenyl]-1,3-thiazol-4-yl} -6-azaspiro[2.5]octan-6-

sulfonamit;
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(1R)-1-{5-[4-Metyl-1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]-1 ,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1,4-Dimetyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[2-(Diflometoxy)pyridin-4-yl]-1,2,4-oxadiazol-3-yl}-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{3-[1~(2,2,2-trifloetyl)-1H-pyrazol-5-yl]-1 ,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[2-(Diflometoxy)-5-metylpyridin-4-yl]-1,2,4-oxadiazol-3-y1}-1,1 -diflo-
6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[1-metyl-4-(triflometyl)-1H-pyrazol-5-yl]-1 ,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{1-[3-(Triflometoxy)phenyl]-1 H-pyrazol-4-yl}-6-azaspiro[2. S]octan-6-
sulfonamit;

(2R)-2-[5-(1-Xyclopropyl-1 H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(25)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-yl)-1,3,4-thiadiazol-2-yl]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(6,7-Dihydro-4 H-pyrazolo[5,1-c][1,4]thiazin-3-yl)-1 ,2,4-oxadiazol-3-yl]-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[1-metyl-3-(triflometyl)-1H-pyrazol-4-yl]-1 ,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(2-metyl-2,4,5 ,6-tetrahydroxyclopenta[c]pyrazol-3-yl)-1,2,4-

oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
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(2R)-1,1-Diflo-2-[5-(1,3,4-trimetyl-1 H-pyrazol-5-y1)-1 ,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[4-(3-Xyclopropylisoxazol-4-yl)-1,3 -oxazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-1,1-Diflo-2-{2-[4-flo-2-(triflometyl)phenyl]-1,3 -oxazol-4-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-3-yl)-1 ,2,4-oxadiazol-3-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(1-Etyl-5-metyl-1H-pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1 ,3-oxazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-3-(triflometyl)-1H-pyrazol-5-yl]-1 ,2,4-oxadiazol-3-yl}-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(2-Xyclopropyl-5-metylphenyl)-1,2,4-oxadiazol-3-yl]- 1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-oxazol-4-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-2-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-y1]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{2-[2-(Diflometoxy)pyridin-4-yl]-1,3-oxazol-4-y1}-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

1,1-Diflo-2-{1-[4-flo-2~(triflometyl)phenyl]-1 H-pyrazol-3-yl}-6-

azaspiro[2.5]octan-6-sulfonamit;
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1,1-Diflo-2-{5-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2. 5]octan-6-
sulfonamit;
(2R)-1,1-Diflo-2-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[5-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-1,1-Diflo-2-[3-(3-flophenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[ 2. 5]octan-6-
sulfonamit;

(2R)-2-[3-(2,4-Diflophenyl)-1,2,4-oxadiazol-5-yl]-1,1 -diflo-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-1,1-Diflo-2-{3-[4-(2-hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-5 -yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[2-(Metylamino)pyridin-3-yl]-1,2,4-oxadiazol-5-yl}-6-azaspiro[2. 5]octan-6-
sulfonamit;

1-{3-[2-(Pyrolidin-1-y])pyridin-4-y1]-1,2,4-oxadiazol-5-yl} -6-azaspiro [2.5]octan-6-
sulfonamit;

2-[3-(3,5-Dimetylisoxazol-4-y1)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5 -yl]-6-azaspiro[2.5]octan-

6-sulfonamit;
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(2R)-2-[3-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-(3-Xyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-1,1-Diflo-2-[3-(2-metylpyridin-3-yl)-1,2,4-oxadiazol-5-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{3-[2-(triflometyl)pyridin-4-yl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[2-(Diflometoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-yl}-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[3-(1-Xyclopropyl-4-metyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-5-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[3-(imidazo[1,2-a]pyridin-7-y1)-1,2,4-oxadiazol-5-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{3-[5-Xyclopropyl-3-(triflometyl)isoxazol-4-yl]-1 ,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-2-[3-(1-Xyclopropyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-5-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[3-Xyclopropyl-5-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-5-yl}-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[5-Xyclopropyl-3-(triflometyl)isoxazol-4-yl]-1 ,2,4-oxadiazol-5-yl}-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
1,1-Diclo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl} -6~

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[3-(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro [2.5]octan-6-
sulfonamit;
(1R)-1-[5-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-[5-(2-Xyanophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[2-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2. 5]octan-6-
sulfonamit;

(1R)-1-{5-[4~(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2.5] octan-6-
sulfonamit;

(1R)-1-{5-[5-Bromo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-Clo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-(5-Phenyl-1,2,4-oxadiazol-3-yl)-6-azaspiro [2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Diflometoxy)-4-(triflometyl)phenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-Clo-2-(diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2. 5]octan-6-
sulfonamit;

(1R)-1-{5-[2-Flo-6-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(4-Metoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octan-6-
sulfonamit;

(1R)-1-{5-[4-(Diflometoxy)phenyl]-1,2,4-oxadiazol-3-yl }-6-azaspiro [2.5]octan-6-

sulfonamit;
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(1R)-1-[5-(2,4-Diflophenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2~(Triflometyl)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,4-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-{5-[2~(Triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[5-Flo-2-(triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[5-Clo-2-(triflometoxy)phenyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-(2-Hydroxypropan-2-yl)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2~(Diflometoxy)-4-flophenyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,4,5-Trimetylphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-2-[5-(2-Xyclopropylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(5-Flo-2-metoxyphenyl)-1,2,4-oxadiazol-3-yl]|-6-azaspiro[2.5]octan-6-

sulfonamit;
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(1R)-1-[5-(1-Xyclopropyl-3-metyl-1 H-indol-5-y1)-1,2,4-oxadiazol-3 -yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metylpyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2. 5]octan-6-
sulfonamit;
(1R)-1-{5-[3-(Propan-2-yl)xyclobutyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro[2.5]octan-
6-sulfonamit;
(1R)-1-{5-[2-Flo-6-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Flo-5-(triflometyl)benzyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,6-Dimetylbenzyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(1R)-1-[5-(3-Metylxyclohexyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octan-6-
sulfonamit;

(1R)-1-{5-[1-(2-Clophenyl)etyl]-1,2,4-oxadiazol-3-yl}-6-azaspiro [2.5]octan-6-
sulfonamit;

(1R)-1-{5-[5-Flo-2-(triflometyl)benzyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[1-(2,5-Diflophenyl)xyclobutyl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(Spiro[2.5]oct-4-y1)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5] octan-6-
sulfonamit;

(1R)-1-{5-[4-Flo-2-(triflometyl)benzyl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(4-Flo-2,3-dihydro-1H-inden-1-yl)-1,2,4-oxadiazol-3-yl]-6-

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-(5-{1-[3-(Triflometyl)phenyl]xyclopropyl}-1,2,4-oxadiazol-3-yl)-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Phenylxyclobutyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro [2.5]octan-6-
sulfonamit;
(1R)-1-[5-(3,6-Dimetylpyridin-2-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[6-(Triflometyl)pyridin-2-yl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)pyridin-4-yl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-Metyl-6-(triflometyl)pyridin-2-yl]-1,2,4-oxadiazol-3 -yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(Spiro[3,3]hept-2-y1)-1,2,4-oxadiazol-3-yl]-6-azaspiro [2.5]octan-6-
sulfonamit;

(1R)-1-[5-(1-Etyl-3-metyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-(2,2,2-Trifloetyl)-1 H-pyrazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[4-(Triflometyl)-1,3-oxazol-5-yl]-1,2,4-oxadiazol-3-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(4-Etyl-1,3-0xazol-5-y1)-1,2,4-oxadiazol-3 -yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[1-(2,2,2-Trifloetyl)-1 H-pyrazol-3-yl]-1 ,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-3-yl] -6-azaspiro[2.5]octan-

6-sulfonamit;
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(1R)-1-[5-(4,5-Dimetylisoxazol-3-yl)-1,2,4-oxadiazol-3-yl] -6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[(3,5-Dimetylisoxazol-4-yl)metyl]-1 ,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(1-Xyclopropyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3 -yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[2-(1 H-Imidazol-1-y1)-5-(triflometyl)pyridin-4-yl]-1 ,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-Metyl-4-(triflometyl)-1 H-pyrazol-5-yl]-1 ,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[2-(Xyclopropyloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-y1}-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1-Xyclopropyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1-tert-Butyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-1,1 -diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(3-metylimidazo[1,2-a]pyridin-7-y])-1 ,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(3-Xyclopropyl-1-etyl-1 H-pyrazol-4-yl)-1 ,2,4-oxadiazol-3-yl]-1,1-diflo-
6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-{5-[1-metyl-5-(triflometyl)-1 H-pyrazol-4-yl]-1 ,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-tert-Butyl-5-(triflometyl)-1H-pyrazol-4-yl]-1 ,2,4-oxadiazol-3-yl}-1,1-

diflo-6-azaspiro[2.5]octan-6-sulfonamit;
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(2R)-1,1-Diflo-2-[5-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)-1,2,4-
oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl1]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-2-[5-(5,6-Dihydro-4 H-pyrrolo[1,2-b]pyrazol-3-yl)-1,2,4-oxadiazol-3-yl]-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;

(2R)-1,1-Diflo-2-[5-(1-metyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(1-metyl-1,4,5,6-tetrahydroxyclopenta[c]pyrazol-3-yl)-1,2,4-
oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[1-metyl-3-(triflometyl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-3-
yl}-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-5-(triflometyl)-1H-pyrazol-3-yl]-1,2,4-oxadiazol-3-y1}-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(2-Xyclopropyl-4,5,6,7-tetrahydro-2 H-indazol-3-yl)-1,2,4-oxadiazol-3-
yl]-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-4-(triflometyl)-1H-pyrazol-5-yl]-1,2,4-oxadiazol-3-y1}-
1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[5-(3-Xyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropylpyridazin-4-yl)-1,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-{5-[2-(propan-2-yloxy)pyridin-4-yl]-1,2,4-oxadiazol-3-y1} -6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(1,4-Dimetyl-1 H-pyrazol-5-yl)-1,2,4-oxadiazol-3-yl]-6-

azaspiro[2.5]octan-6-sulfonamit;
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(2R)-1,1-Diflo-2-[5-(4 H-pyrazolo[1,5-c][1,3]thiazol-3-y])-1 ,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[1-Xyclopropyl-5-metyl-3-(triflometyl)-1H-pyrazol-4-yl]-1,2,4-
oxadiazol-3-yl}-1,1-diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{5-[3-Xyclopropyl-5-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3 -yl}-1,1-
diflo-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(pyridin-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[4-(Triflometyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2~(Triflometyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[5-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-Metyl-5-(triflometyl)pyridin-3-yl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[1-(Propan-2-yl)-1 H-pyrazol-5-yl]-1,2,4-oxadiazol-3-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[6-(2,2,2-Trifloetoxy)pyridin-3-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(1-Xyclopropyl-4-metyl-1H-pyrazol-5-yl)-1 ,2,4-oxadiazol-3-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-[5-(2-Metyl-4,5,6,7-tetrahydro-2 H-indazol-3-yl)-1 ,2,4-oxadiazol-3-yl]-6-

azaspiro[2.5]octan-6-sulfonamit;
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(2R)-1,1-Diflo-2-[5-(2-metyl-4,5,6,7-tetrahydro-2 H-indazol-3-yl)-1,2,4-oxadiazol-
3-yl]-6-azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(pyridin-2-y1)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(2R)-1,1-Diflo-2-{5-[3-(triflometyl)isoxazol-4-yl]-1,2,4-oxadiazol-3-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2,3-Dihydro-1H-inden-4-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-(5-{3-[5-(Triflometyl)-1 H-pyrazol-1-yl]phenyl}-1,2,4-oxadiazol-3-y1)-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Phenoxyphenyl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-[5-(5,6,7,8-Tetrahydronaphtalen-2-yl)-1,2,4-oxadiazol-3-y1]-6-
azaspiro[2.5]octan-6-sulfonamit;

(1R)-1-{5-[2-(1 H-Pyrrol-1-y])phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2.5]octan-
6-sulfonamit;
(1R)-1-[5-(4'-Flobiphenyl-3-yl)-1,2,4-oxadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[2-(1-Xyanoxyclopropyl)phenyl]-1,2,4-oxadiazol-3-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(Pyrimidin-2-yl)phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2.5]octan-
6-sulfonamit;

(1R)-1-{5-[2-(1 H-Pyrazol-1-yl)phenyl]-1,2,4-oxadiazol-3-yl} -6-azaspiro[2.5]octan-
6-sulfonamit;
(1R)-1-{5-[3-(2,2,2-Trifloetoxy)pyridin-2-yl]-1,2,4-oxadiazol-3-yl1}-6-

azaspiro[2.5]octan-6-sulfonamit;
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(1R)-1-{5-[4-Flo-2-(triflometyl)phenyl]-1,3,4-oxadiazol-2-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Triflometyl)phenyl]-1,3,4-oxadiazol-2-yl}-6-azaspiro[2. 5]octan-6-
sulfonamit;

(1R)-1-{5-[3-(Triflometoxy)phenyl]-1,3,4-oxadiazol-2-yl}-6-azaspiro [2.5]octan-6-
sulfonamit;
(1R)-1-[5-(2,5-Diflophenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-[5-(5-Flo-2-metylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5] octan-6-
sulfonamit;

(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,3,4-oxadiazol-2-yl} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[2-(2,2,2-Trifloetoxy)phenyl]-1,3,4-thiadiazol-2-y1} -6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(2-Metylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-{5-[4-Flo-2-(triflometyl)phenyl]-1,3,4-thiadiazol-2-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-{5-[3-(Diflometoxy)phenyl]-1,3,4-thiadiazol-2-yl}-6-azaspiro [2.5]octan-6-
sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3,4-oxadiazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[5-(3-Xyclopropyl-5-metylisoxazol-4-yl)-1,3,4-thiadiazol-2-yl]-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro [2.5]octan-6-

sulfonamit;
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(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-(4-Phenyl-1,3-0xazol-2-yl)-6-azaspiro[2.5]octan-6-sulfonamit;
(1R)-1-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(1R)-1-[1-(3,5-Dimetylisoxazol-4-yl)-1 H-pyrazol-4-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-2-[2-(3-Xyclopropylisoxazol-4-yl)-1,3-thiazol-4-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-{3-[2-(Diflometoxy)pyridin-4-ylJisoxazol-5-yl}-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-[4-(3-Xyclopropylisoxazol-4-yl)-1-metyl- 1 H-imidazol-2-yl]-1,1-diflo-6-
azaspiro[2.5]octan-6-sulfonamit;
(2R)-2-(3'-Xyclopropyl-3,4'-biisoxazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-6-
sulfonamit;

(2R)-1,1-Diflo-2-{4-[4-flo-2~(triflometyl)phenyl]-1,3-oxazol-2-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(18)-1-[3-(5-Clo-2-metoxyphenyl)-1,2,4-oxadiazol-5-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(25)-1,1-Diflo-2-{3-[4-flo-2~(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
(25)-2-(3-Xyclohexyl-1,2,4-oxadiazol-5-yl)-1,1-diflo-6-azaspiro[2.5]octan-6-
sulfonamit;
(25)-1,1-Diflo-2-[3-(3-flophenyl)-1,2,4-0xadiazol-5-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
(25)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-oxadiazol-2-yl]-6-azaspiro[2.5]octan-6-

sulfonamit;
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(2R)-1,1-Diflo-2-[5-(2-metylphenyl)-1,3,4-thiadiazol-2-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl}-4-flo-6-azaspiro[2.5]octan-6-
sulfonamit;

1-{3-[3-(Diflometoxy)phenyl]-1,2,4-oxadiazol-5-yl} -4-flo-6-azaspiro[2.5]octan-6-
sulfonamit;
4,4-Diflo-1-(3-phenyl-1,2,4-oxadiazol-5-yl)-6-azaspiro[2.5]octan-6-sulfonamit;
1-[3-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-5-yl]-4,4-diflo-6-azaspiro[2.5]octan-6-
sulfonamit;

4-Metyl-1-{3-[2-(2,2,2-trifloetoxy)pyridin-4-yl]-1,2,4-oxadiazol-5-y1 }-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
1-[3-(3-Xyclopropylisoxazol-4-y1)-1,2,4-oxadiazol-5-yl]-4-flo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-y1)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-y1)-1,2,4-oxadiazol-5-y1]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
2-[3-(3-Xyclopropylisoxazol-4-y1)-1,2,4-oxadiazol-5-yl]-1,1,4-triflo-6-

azaspiro[2.5]octan-6-sulfonamit;
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2-[3-(3-Xyclopropylisoxazol-4-yl)-1,2,4-oxadiazol-5-y1]-1,1,4-triflo-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1,4-Triflo-2-{3-[4-flo-2~(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl1}-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1-Diflo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-thiadiazol-5-y1}-6-
azaspiro[2.5]octan-6-sulfonamit;
1-Flo-2-{3-[4-flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1} -6~
azaspiro[2.5]octan-6-sulfonamit;
1-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-y1}-2-metyl-6-
azaspiro[2.5]octan-6-sulfonamit;
2-{3-[4-Flo-2-(triflometyl)phenyl]-1,2,4-oxadiazol-5-yl}-1,1-dimetyl-6-
azaspiro[2.5]octan-6-sulfonamit;
1,1-Diflo-2-{5-[4-flo-2-(triflomety])phenyl]isothiazol-3-yl}-6-azaspiro[2.5]octan-6-
sulfonamit;
1,1-Diflo-2-[5-(piperidin-1-yl)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;
1,1-Diflo-2-[5-(piperidin-1-yl)-1,2,4-thiadiazol-3-yl]-6-azaspiro[2.5]octan-6-
sulfonamit;

3'-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-2',2'-diflo-3-
azaspiro[bixyclo[3,2,1]octan-8,1'-xyclopropan]-3-sulfonamit; va
2-[5-(2,5-Dimetylphenyl)-1,2,4-oxadiazol-3-yl]-1,1-diflo-5-metyl-6-
azaspiro[2.5]octan-6-sulfonamit;

hodc muoi dugc dung cua ching.
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10. Duoc phdm chia (i) chit mang dugc dung va (ii) hop chét theo diém bat ky

trong s6 cac diem tir 1 dén 9 hodc mudi dugce dung cta chung.

11. Duoc phém theo diém 10, con chia chét tri 1iéu thit hai duoc chon tir nhém bao
g@)m cac chit (rc ché axetylcholinesteraza; cac chat dbi khang cta thu thé NMDA;

cac chat chdng loan than; cac chit Gic ché MAO-B; va levodopa.

12. Hop chit la:

F
R F o—*(
N
N
HoNo _N | >\
//S\\ N
oo

~0 .
, hodc mudi dugc dung ctia nd.

13. Hop chéat theo diém 12, trong d6 hop chat nay la:
F
R F o—<
N _ F

HaN < N Dan Wi

N N~0

o O .
14, Hop chit theo diém 12, trong d6 hop chit nay 1a mudi dugc dung

F
FF o
N
H,N___N [
2N g N— N\ /
o Yo .

, 7 ©
cla
15. Dugc pham chira (i) chit mang dugc dung va (ii) hop chét theo diém 13.

16. Dugc phim chira (i) chit mang dugc dung va (ii) hop chét theo diém 14.

llZN\ /N

. 29 N ‘. , i
17. Hop chat 1a 0o , hodc muoi dugce dung cua nd.
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18.  Hop chat theo diém 7, trong d6 hop chdit nay 1a
- &“"
N<g : O‘N \ e

19. Hop chit theo diém 17, trong d6 hop chdt nay 1a mudi duoc dung cta

(\%\/ N
0= O

//\\

20. Duoc phdm chua (i) chit mang duoc dung va (ii) hop chét theo diém 18.
21. Dugc pham chua (i) chit mang duoc dung va (ii) hop chét theo diém 19.

22. Hop chat 1a:

Woa e

// \\ < A , r
, hodc mudi duge dung ctia no.

23. Hop chét theo diém 22, trong d6 hop chat nay la:

Weattes

//\\

24. Hop chat theo diém 22, trong d6 hop chat nay 1a mudi dugc dung cua

25. Dugc pham chtra (i) chit mang dugc dung va (ii) hop chét theo diém 23.

26. Dugc pham chua (i) chAt mang duoc dung va (ii) hop chét theo diém 24.
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27. Hop chét la:

FF <1
QKY“\ i
HoNo N Ty
s N CFs
o’ o

Y ~0 o X ) ,
, hodc mudi duge dung cua no.

28. Hop chét theo diém 27, trong d6 hop chit nay la:

FF <(L
QKY“\ g
HAN N Ban BN
8 N CFs
0”0 ,

-~

2N 0

29. Hop chét theo diém 27, trong d6 hop chdt nay 1a mudi duoc dung cta

FF <<l
QZ&Y“\ g
HoN N \ >"<§/l\
s N CFs
0" .

-~

0 ¢
30. Dugc phdm chira (i) chat mang duge dung va (ii) hop chét theo diém 28.
31. Dugc pham chua (i) chat mang dugc dung va (ii) hop chét theo diém 29.

32. Hop chat la:

F. F
OK\/N\

H,No _N |

27>g N

) —0 . £ .
o 0 Me , hodc mudi dugc dung cta nd.

33. Hop chét theo diém 32, trong d6 hop chét nay 1a:

F. F
Ozg\/ N
H,N_ __N |
2">g N
o’ Yo

22N -0

Me .
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34. Hop chit theo diém 32, trong d6 hop chat nay la mudi duge dung cta

Fo F
N
HoNo N |
P N
o” o

=0
Me .

35. Duoc phdm chita (i) chit mang dugc dung va (ii) hop chét theo diém 33.
36. Duoc phdm chira (i) chat mang dugc dung va (ii) hop chét theo diém 34.

37. Hop chét 1a:

F.F
N P
HoNo N | >N
S o
0

2

@]

o—=Z

, hodc mudi dugc dung ctia nd.

38. Hop chat theo diém 37, trong d6 hop chat nay 1a:

F. F
- Ng =N
HaN< o N | \_ 0O
o
d o .

7Y

39. Hop chit theo diém 37, trong d6 hop chit nay la mudi dugc dung cla

R F
N \l\\l
HoNo N D e
S 0

TN

o O .
40. Dugc pham chira (i) chit mang dugc dung va (ii) hop chét theo diém 38.
41. Dugc pham chira (i) chit mang dugc dung va (ii) hop chét theo diém 38.

42. Hop chat la:

F_ F
Me
N
H,No N |
2O N-o ‘.
0”0 Me , hodc muoi dugc dung clia no.

43. Hop chét theo diém 42, trong d6 hop chat nay la:
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F. F
Me
QKYN\
H,N_ _N |
27>g N—
o’ Yo Me .

2N 0
44. Hop chét theo didm 42, trong d6 hop chat niy la mudi duoc dung cia

FO F
Me
N\
H,N. N |
27>g N
o’ "o Me

-~

e 0

45. Dugc phdm chira (i) chat mang dugc dung va (if) hop chat theo diém 43.

46. Dugc pham cha (i) chit mang duoc dung va (ii) hop chét theo diém 44.

-214-





