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(54) HOP CHAT SPIRO-OXAZOLON VA DUQC PHAM CHUA HQP CHAT NAY

(57) Sang ché dé cap dén hop chat spiro-oxazolon, hoat dong nhu la chat diéu bién thy thé
V1la, va cu thé hoat dong nhu 1a cac chat d6i khang thu thé Vla, quy trinh diéu ché ching,
dugc pham chira cac hop chét nay. Cac hop chét cua sang ché c6 tac dung dung lam cac
chat tri liéu tic dong ngoai vi va trung tam trong cac tinh trang tiét khong thich hop cua
vasopressin, bénh lo lang, rdi loan trAm cam, rdi loan am anh cudng buec, roi loan pho tu
ky, bénh tAm than phan liét, hanh vi hung hing va ri loan gidc ngti do dich chuyén pha, cu
thé 12 mét moi sau chuyén bay dai 1éch mui gio.
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Linh vuc k§ thuat dwec dé cap

Sang ché dé cap dén hop chét spiro-oxazolon, hoat dong nhur chit diéu bién cta
thu thé V1a, va cu thé 1a hoat dong nhu chét ddi khang cia thu thé V1a, quy trinh diéu
ché cac hop chét nay, duoc phidm chira cac hop chét nay va viéc str dung chiing 1am
thubc. Hop chét theo sang ché c6 thé dugc dung 1am chét diéu tri bénh tac dong ngoai
vi va trung tdm dbi vdi céc tinh trang bénh 1y c6 qu4 trinh tiét vasopressin khong thich
hop, chung lo léng, rdi loan trAm cam, rdi loan 4m anh cudng ché, rdi loan phé tu ki,
bénh tAm than phén liét, hanh dong qua khich va rdi loan gidc nga chuyén ddi pha, cu

thé 12 mét nga do léch mui gio.
Tinh trang k§ thuét ciia sang ché

C4a ba thu thé vasopressin déu thudc thy thé két cip protein G nhém I, di duogc
biét dén. Thuy thé V1a dugc biéu hién trong ndo, gan, co tron mach mau, phéi, t&r cung
va tinh hoan, thy thd V1b hoic V3 dugc biéu hién trong ndo va tuyén yén, thy thé V2
duoc biéu hién trong thdn noi ma né diéu hoa qua trinh tai hép phu nuée va diéu tiét
tac dong chdng loi tidu ctia vasopressin (Robben, et al.)!. Do d6, hop chit ¢o hdat tinh

& thu thé V2 c6 thé gy ra céc tdc dung phu dén viéc can bing ndi md mau.

Thu thé oxytocin lién quan dén ho thu thé vasopressin va diéu hoa cac tac dong
clia oxytocin dén hormon than kinh trong no va ngoai vi. Oxytocin dugc cho 1a ¢6 tac
dong chéng lo ling trung tim (Neumann)?. Do d6, qua trinh d6i khang cua thu thé
oxytocin & trung tdm co thé tao ra tac dong gay lo ling, duoc coi 1a tic dung phu

khong mong muon.

Trong ndo, vasopressin dong vai tro chét diéu bién than kinh va ndng do cia
ching ting Ién trong hanh nhéan khi cang thing (Ebner, ef al.)’. D4 biét rang céc sy
kién gdy cing thing trong cudc sdng c6 thé gay ra chiing trdm cam ning va chung lo
ling (Kendler, et al.)* va ca hai tinh trang bénh ly nay déu c6 kha ning phat di")rig thoi
nhiu bénh rét cao, v6i chung lo ling thudong xuit hién trudc ching trdm cam niing
(Regier, et al.)’. Thy thé V1a dugc biéu hién phé bién trong ndo va cu thé 1a trong cac
ving ria nhu hach hanh nhén, vach bén va viing hdi mi, cic ving nay c6 vai trd quan

trong trong viéc diéu chinh trang thai lo ling. Thyc vay, chuot nhét ¢6 V1a bat hoat c6
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hanh vi thé hién sy giam lo khi & trong mé cung hinh chit thap, trudng mé va hdp sang
t6i (Bielsky, et al)$. Su didu hoa giam dbi véi thu thé Vla bing cich tiém
oligonucleotit d6i nghia vao trong vach cling 1dm giam hanh vi lo ling (L and graf, et
al.)’. Vasopressin hoic thy thé Vla ciing lién quan dén c4c rdi loan than kinh tdm ly
khéc: Céc nghién ciru vé gen da cho thdy tinh da hinh cta trinh ty gen khoi dau coa
thy thd Vla & ngudi lién quan dén rbi loan phd tw ki (Yirmiya, et al.)®, viéc dung
vasopressin trong miii cho thiy tac dong dén hanh dong qui khich & nam giéi
(Thompson, et al.)’ va mirc vasopressin dugc phat hién thdy tang 1én & bénh nhan méc
bénh tAm thin phan 1iét (Raskind, ef al.)'° va bénh nhan méc rdi loan 4m anh cudng

ché (Altemus, et al.)!.

Réi loan phd tw ki (ASD) 14 tinh trang di thé 1am sang, dic trung béi thiéu hut
trong viéc hoa nhap xa hoi va khiém khuyét vé mit ngdn ngt. ASD bao gdm mot loat
nhitng bit thuong ké ca mét kha ning dé td chirc cac mdi quan hé xfic cam, c4c bét
thuong v& hanh vi trong cac m'éi'quan hé tuong tac x4 hoi, trao ddi bing 101 va khong
béng 101, han ché quan tAm dén moi tmémg xung quanh gin véi van dong rap khuédn va
choi cac trd choi 13p di 1dp lai (Bourreau ez al, 2009)!2. Nghién ciru dén nay chi ra ring
yéu t6 di truyén c6 thé co lién quan, nhung céc yéu t6 moi truong cling duge xem xét
dén (Bourgeron, 2009)"3. Hién tai chua c6 lidu phép diéu tri sinh hoc/duge hoc ¢6 hiéu

qué dbi v&i bénh ASD.

Nhan trén chéo (SCN) 1a ddng hd ndi sinh ciia co thé, diéu hoa nhip ngay dém
va duge biét 1 giau noron vasopressin (Kalsbeek et al. 2010)™, san xuét va giai phéng
vasopressin theo nhip ngay dém 24 gid (Schwartz e al. 1983)'5. Tac dung diéu hoa
chinh coa vasopressin d6i véi nhip ngdy dém chua dugc chitng minh trong tinh trang
k}”f thuét. Chudt Brattleboro, mdt ching chudt ty nhién thiéu vasopressin do dot bién
diém, khong c6 khiém khuyét rd rang trong nhip ngay dém cua n6 (Groblewski ef al.
1981)16, Viéc tiém vasopressin truc tiép vao SCN clia chuét ddng khoéng anh huéng
dén su dich chuyén pha ngay dém (Albers e al. 1984)!7. Nguoc lai, cac thy thé
vasopressin dugc chi ra 1a c6 tic dung diéu hoa d@)ng hd noi sinh theo cach kho phét
hién hon. Yamaguchi et al (2013)'8 da chimg minh ring céc con chudt ¢ Vla bi bat
hoat va ¢6 V1a/V1b cing bi bét hoat thich nghi nhanh hon véi chu trinh sang/tbi méi
sau khi ¢ pha trudc hoic pha tré ngay dém, thit nghiém md phong chimg mét méi sau

chuyén bay dai & ngudi. Két qua twong ty thu dugc sau khi dung lau dai hdn hop cua
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céc chit d6i khang V1a va V1b phén tir nhé thong qua bom sidu nhé tryc tiép 1én trén
SCN.
Ban chét ky thuét ciia sang ché

Do d6, muc dich ctia sang ché 13 @ xut hop chit c6 cong thic I:

Y X" ﬁ
\! 1 n 4
Y 7 0 -~ X
m N/>—N . R
0) R3 I

trong do:

X' 1aC-R'hoje N;

X2  1aC-R'hoicN;

X3 la C-R'hodc N; -

X*  1aC-R'hoicN;

theo d6 chi mot trong s6 X!, X2, X*vaX*1aN;

mdi R! riéng r& dugc chon tir nhém bao gdm hydro, halogen, hydroxy, Ci.¢-alkyl va

Ci-¢-alkoxy;
R?  dugce chon tir nhém bao gdm H va Cr.¢-alkyl;
R3 dwoc chon tir nhém bao gdm H va Ci-alkyl;
ho#ic R? va R3 cling 12 =0;
Y! 1a C-R* hodc N;
Y? 1a C-R* hodc N;
Y3 1a C-R* hodc N;
Y4 1laC-R*hoicN;
theo dé chi mot trong s6 Y, Y2, Y2 va Y* 1aN;

mdi R* riéng r& dwgc chon tr nhém bao gdbm hydro, halogen, halogen-Ci.-alkyl,
hydroxy, Ci-alkyl, Ci.¢-alkoxy va Si(Ci-¢-alkyl)s;
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m b%mg 1, 2 hodc 3; va
n b%mg 0 hoac 1;

va cac mubi dugc dung cuia no, viéc diéu ché hop chit néu trén, thudc chtra cac hop
chét nay va viéc san xuét chiing ciing nhu viéc st dung hop chit néu trén dé diéu tri
va/hodc phong ngira cac bénh va rdi loan lién quan dén viée diéu bién thy thé Via, va
cu thé 12 v6i co ché dbi khang cta thy thé V1a. Mot muc dich khac ciia séng ché 1a dé
xuét chit tc ché chon loc cia thu thé V1a, do tinh chon loc d6i véi thu thé Vla duoe
mong doi 1a s& tao ra cac tdc dung phu khdong mong mubn vé6i ty 18 x4y ra thdp nhy

thao luan ¢ trén.

Hop chét theo séng ché 1a chét ddi khang cta thu thé Vla, c6 tac dung dé diéu tri

rbi loan phd ty ki.

Sang ché con dé xut quy trinh didu ché hop chét nay va duge phim chira hop

chit nay.
Mo ta chi tiét sang ché

Céc dinh nghia sau day vé céc thuat ngit chung dugc st dung trong ban md ta ap

dung bét k& thuat ngit d6 dimg mot minh hay két hop Vi cac thuat ngit khac.

Thuét ngit "C1-6-zilky1","d&ng mot minh hay két hop voi cic nhom khac, ding ¢é
chi géc hydrocacbon ¢6 thé 13 mach théng hodc mach nhanh, c6 mdt hodc nhiéu
nhéanh, trong d6 nhom alkyl thuong chia tir 1 dén 6 nguyén tir cacbon, vi du, metyl
(Me), etyl (Et), propyl, isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl (sec-
butyl), t-butyl (tert-butyl), isopentyl, 2-etyl-propyl, 1,2-dimetyl-propyl va nhom tuong
tw. Nhém “Ci-alkyl” cu thé c6 tir 1 dén 4 nguyén tir cacbon (“Ci4-alkyl”). Nhém cu
thé 13 metyl.

Thuét ngit “halogen-Ci¢-alkyl”, ding mot minh hay két hop v6i cac nhom khéc,
ding @ chi Cis-alkyl nhu dugc xac dinh ¢ ddy, dwgc thé bing mot hogc nhiéu
halogen, cu thé bing 1 dén 5 halogen, cu thé hon bang 1 dén 3 halogen (“halogen-Cj.3-
alkyl”), cu thé bang 1 halogen hodc 3 halogen. Halogen cu thé 1a flo. “Halogen-Ci.-6-
alkyl’; cuthé 1a “flo-Ci-6-alkyl”. Céac vi dy 1a CHoF, CHF» Vé CFs.

Thuét ngit “hydroxy”, ding mot minh hay két hop vé6i cac nhém khéc, dﬁng dé
chi —OH.
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Thuét ngit "halogen", ding mdt minh hay két hop véi cac nhom khac, ding aé
chi clo (Cl), iot (I), flo (F) va brom (Br).

Thuét ngtt "Cie-alkoxy", ding mot minh hay két hop véi cac nhém khac, ding
dé chi géc -O-Ci¢-alkyl c6 thé 12 mach thing hoic mach nhanh, c6 méot hosc nhiéu
nhanh, trong d6 nhém alkyl thudng chia 1 dén 6 nguyén tir cacbon, vi du, metoxy
(OMe, MeO), etoxy (OEt), propoxy, isopropoxy (i-propoxy), n-butoxy, i-butoxy (iso-
butoxy), 2-butoxy (sec-butoxy), t-butoxy (tert-butoxy), isopentyloxy (i-pentyloxy) va
nhém twong ty. Nhém “Ci-alkoxy” cu thé c6 1 dén 4 nguyén tir cacbon (“Ciu-
alkoxy”). Nhém cuy thé 13 OMe. |

Thuét ngit "mudi dugc dung" ding @& chi mudi thich hop dé st dung tiép xuic véi
cac mo ciia ngudi va dong vat. Céc vi du v& mudi thich hop véi axit vd co va hitu co
13, nhung khong gi6i han ¢, axit axetic, axit xitric, axit formic, axit fumaric, axit
clohydric, axit lactic, axit maleic, axit malic, axit metan-sulfonic, axit ‘nitric, axit
phosphoric, axit p-toluensulphonic, axit suxinic, axit sulfuric, axit sulphuric, axit
tartric, axit trifloaxetic va cac axit twong ty. Cac axit cu thé 13 axit formic, axit

trifloaxetic va axit clohydric. Cu thé 13 axit clohydric, axit trifloaxetic va axit fumaric.

Céac thuat ngit “ch4t mang duoc dung” va “chét b trg duoc dung” ding dé chi
chit mang va chét bd trg nhu chét pha lodng hoic t4 dugc ma tuong thich voi cac

thanh phan khac cta ché pham.

Thuét ngft "dwgc phdm" bao gdm san phadm chira cac thanh phin cu thé véi cac
lugng hodc ty 1€ duorc xéc dinh trude, ciing nhu san phdm bét ky thu dugc, truc tiép
hodc gidn tlep, tir qua trinh két hop cac thanh phén cu thé véi cic lugng cu thé. Cu thé
13, n6 bao gbém san phim chta mot ho#ic nhiéu thanh phan hoat tinh, va chit mang tuy
y chira cac thanh phén tro, cling nhu san phim bat ky thu duorc, truc tiép hodc gian
tiép, tlr qué trinh két hop, tao phirc hodc két tu cua hai hodc nhidu thanh phén bét ky
trong sb cac thanh phén nay, hogic tir qué trinh phéan tach ctia mot hodc nhidu thanh
phﬁn, hodc tir dang phan tng hodc tuong tac khac cia mot hodc nhiéu thanh phén nay.

Thuét ngit “ndng d0 e ché ban t&i da” (ICso) ding dé chi ndng d¢ ciia hop chat
cu thé cAn ¢6 dé tic ché 50% qua trinh sinh hoc in vitro. Gi tri ICso c6 thé dugc bién
dbi theo logarit thanh gia tri pICso (-log ICs0), trong d6 gié tri cao hon chi hoat lyc 16n

hon theo cép s6 mil. Gia trj ICso khong phai 1a gid trj tuyét d6i ma phy thudc vao cac
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didu kién thtr nghiém, vi du, ndng do dugc st dung. Gia tri ICso c6 thé dugc bién dbi
thanh hing sb tc ché tuyét déi‘ (Ki) bang cach st dung ding thirc Cheng-Prusoff
(Biochem. Pharmacol. (1973) 22:3099). Thuét ngit hing s6 rc ché “K;” chi 4i lyc gan
két tuyét d6i ctia mot chét e ché cu thé dbi vai thu thé. Hing s6 nay dugc do bérig
cach st dung thir nghiém lién két canh tranh va bing véi ndng do ma chét vc éhé 01;1
thé s& chiém 50% céc thy thé néu khong c6 mat phdi tir canh tranh (vi dy, phéi tr
phéng xa). Gia tri Ki c6 thé duoc bién d6i theo logarit thanh gia tri pK; (-log Kj), trong

d6 gia tri cao hon chi hoat luc 16n hon theo cap s mil.

Thuét ngit “chét d8i khang” chi hop chét 1am giam ho#c ngin chin tc dong clia
mdt hop chéf khac nhu dugc xac dinh trong, vi du, Goodman va Gilman's “The
Pharmacological Basis of Therapeutics, 7th ed.” & trang 35, Macmillan Publ.
Company, Canada, 1985. Cu thé 13, chit d6i khang ding d& chi hop chit 1am yéu di tac
dung cua chét chi van. “Chét ddi khang canh tranh” gén két v6i cing mdt vi tri clia
thu thé 13 chét chii van nhung khong 1am bét hoat thu thé nay, do d6 chin tac déng cua
chit chi van. “Chit d6i khang khong canh tranh” gin két v6i vi tri di 1ap thé (khéng
phai chét chu vén) trén thu thé dé ngan chin viéc hoat héa thy th8. “Chét dbi khéng
thudn nghich” gin két khong ddng hoa tri voi thu thé, do d6 ¢ thé “dugc rira sach”.
“Chét dbi khang khong thusn nghich” gén két ddng héa tri véi thy thé va khong thé di

chuyén bing céc phdi tir canh tranh hoic bang céch rira.

“Luong cho tac dung didu tri bénh” 12 luong hop chét ma, khi dwgc ding cho dbi
tugng dé diéu tri tinh trang bénh, 13 d dé tac dong dén viéc didu tri cho tinh trang
bénh nay. “Lugng cho tac dung didu tri bénh” s& thay ddi phu thudc vao hop chét, tinh
trang bénh dugc diu tri, mic do nghiém trong hodc bénh dugc diéu tri, do tudi va strc
khoe twong dbi clia ddi twong, dudng va dang diing, ddnh gia clia béc st hodc bac s thi

y theo ddi, va cac yéu td khac.

Thuét ngit “nhu dugce xac dinh ¢ day” va “nhu dugc mo ta ¢ day” khi d€ cdp den
bién sb két hop bang cach vién din dinh nghia bao quat vé bién so cling nhu cac dinh
nghia dugc vu tién, duge wu tién hon va dugc vu tién nhat, néu cd.

tiép xac” va “phan (mg” khi dé cip dén phan tng héa

799 ¢

Céc thuét ngit “xt ly”, “

hoc ¢c6 nghia 14 viéc bd sung hodc trdn hai hodc nhi€u chat phdn tng trong cic dicu

kién thich hgp d& san xuét san phim dugc chi dinh va/hogc san phim dugc mong
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mudn. Nén hiéu ring, phan tng tao ra san phém duoc chi dinh va/hodc san phém duogc
mong mudn c6 thé khong can thiét phai thu dugc truc tiép tir qué trinh két hop clia hai
chét phan tmg dugc bd sung tir dau, tirc 1a, ¢6 thé c6 mot hoic nhidu hop hop chét
trung gian duoc tao ra trong hdn hop cudi cing din dén viéc tao ra san phdm dﬁqc chi

dinh va/hodc san pham dugc mong muodn.

Thuét ngit “thom” chi y tuéng chung vé& dd thom nhu dwgc xac dinh trong tai
liéu, cu thé 1a trong TUPACY,

Thuét ngit “t4 dugc dwoc dung” chi thanh phan bat ky khong c6 tic dung diéu tri
bénh va khong ddc nhu chit phan ra, chat lién két, chit don, dung moi, dung dich dém,
chét truong luc, chit 1am 8n dinh, chét chéng oxy hoa, chét hoat dong bé mit hodc

chét boi tron duge sit dung dé bao ché duge pham.

Céc thuét ngit “phd tu ki” va “rdi loan phd tw ki” tém tit cc tinh trang bénh ly
dugc phén loai 1a céc rdi loan phat trién lan toa, bao gdm nhung khong gidi han 4,
chirg tu ki, hoi ching Asperger, 161 loan phat trién lan téa khong phéan dinh 18 (PDD-
NOS), réi loan thodi héa & tré nho, hoi ching Rett va hdi chimg nhiém sic thé X dé
gdy Fragile X, ddc biét 1a ching tu ki. Cac rdi loan nay thudng dugc dic trung béi cac
thiéu hut xa hoi, khé khan trong giao tiép, hanh vi dinh hinh hodc c6 tinh d3c trung va
céc himg th, v cham nhdn thiic.

~

Thuét ngit “rdi loan gidc ngti chuyén ddi pha” tom tét céc tinh trang bénh ly duge
phén loai la sy nhiu loan nhip sinh hoc hing ngay, tirc 1a chu ky khoang 24 gio rri;‘t
duogc tao ra boi sinh vat, vi du, nguoi. R&i loan giéc ngu chuyén dbdi pha bao gém,
nhung khong giéi han &, réi loan ngén nhu mAt ngd do Iéch mii g hoic thoi gian nga
thay d6i do cong viéc, trach nhiém x3 hoi, hodc bm, cling nhu céc r6i loan man tinh
nhu hoi chimg gidc ngt dén tré (DSPS), loai gidc ngh dén trd (DSPT), hdi ching gide
ngi dén sém (ASPS), va chu k¥ ngu-thirc khong theo quy tic.

Cum tlr “chi mdt trong sb X!, X2 X3 va X* 1a N” ¢6 nghia 12 t6i da mot trong sb
X'"*1a N va cée gbe con lai mdi gde 1a C-R!, hogc 12 tht ca X' mbi géq riéng biét 1 C-

RL
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Cum tr “chi mot trong s Y?, Y2, Y? va Y* 1a N” ¢6 nghia 14 t6i da mt trong s6
Y1412 N va céc gbc con lai mbi gbe 1a C-R%, hoic 12 tat ca Y mdi gdc riéng biét 1a C-

R*.

Chi tiét 13, sang ché d& xut cac hop chét c6 cong thire I:

Yyt
v x" \ﬁg)
L / )no — ¥t
m />—N R2
(6) N 0 R3 I

trong do:

X1 1a C-R! hoic N;

X? 1a C-Rl ‘hoac N;

X3 1a C-R! hoic N;

X4 l1a C-R! hodic N;

chi mot trong s6 X!, X2, X3 va X*1a N;

mbi R!riéng r& dugc chon tir nhém bao gbm hydro, halogen, hydroxy, Ci.s-alkyl va Ci-
s-alkoxy;

R? duge chon tir nhém bao gdm H va Ci¢-alkyl;

R} duoc chon tir nhém bao gdbm H va Cie-alkyl;

ho#ic R? va R3 cung 14 =0;

Y! 1a C-R* ho#ic N;

Y? la C-R* hoic N;

Y? 1aC-R*hoicN;

Y4 1aC-R*hoicN;

chi mot trong s Y1, Y2, YP va Y*1aN;

mdi R*riéng r& dugc chon tir nhém bao gdbm hydro, halogen, halogen-C.-alkyl,

hydroxy, Ci.6-alkyl, Ci.6-alkoxy va Si(Ci-¢-alkyl)s;

-0
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m bang 1, 2 hodc 3; va
n bang 0 hodc 1;
hodc mudi dugc dung cua no.

Theo mot phucmg 4n nhét dinh, sang ché d& xut hop chit c6 cong thirc I nhu

duoc mo ta trong ban md ta nay, trong do
X' 1laC-HhoicN;
X?  1aC-R'hoicN;
X3 1aC-RY
X4 la C-H hoac N;
chi mot trong s6 X!, X2, X3 va X* 1a N;
mdi R riéng r& dugc chon tir nhém bao gdm hydro, halogen, hydroxy, va Ci.¢-alkyl;
R? dﬁqc chon tir nhém bao gdm H va Ci.¢-alkyl;
R}  dugc chon tir nhém bao gdm H va Cis-alkyl;
hoiic R? va R? ciing 14 =0;
Y! 1aC-Hhoic N;
Y2  1aC-R*hoic N;
Y? 1aC-R*hoicN;
Y* 1a C-Hhoidc N;
chi mot trong s6 Y', Y2, Y’ va Y*1a N;

mdi R*riéng r& duogc chon tir nhém bao gdm hydro, halogen, hydroxy va Ci.¢-alkyl;

m bang 1; va
n bang 1.

Theo mdt phuong 4n nhit dinh, sng ché @& xuét hop chét c6 cong thirc I nhu

dugec mo ta trong ban md ta nay, trong do:
mdi X!, X2, X* va X* 1a CH;

R?2  dugc chon tir nhém bao gdbm H va Cie-alkyl;
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R3 duge chon tir nhém bao gdm H va Cr-alkyl;
ho#ic R? va R? cing 1a =0;
mdi m va n bang 1;
mdi Y! va Y*1a CH; va
mdi Y? va Y* 1a CF.
Theo mdt phwong 4n nhét dinh, sang ché dé xuét hop chét c6 cong thirc I nhu

dugc mo ta trong ban mo ta ndy, trong do:
mdi X', X2, X3 va X*1a CH;
mdi R2vaR3? a H;
mdi m va n bing 1;
mdi Y! va Y*1a CH; va
mdi Y? va Y 1a CF.

Theo mot phuong 4n nhit dinh, sang ché @ xult hop chit trung gian ctia hop

chét c6 cong thie I nhu dugc md ta trong ban md ta nay, trong do:

X! la C-RY;
X? 1a C-RY;
x3 1a C-RY;

X*  1a C-R!'hoidc NO;
mdi R!riéng r& dugc chon tir nhém bao gdm hydro, halogen, hydroxy, Ci¢-alkyl va Ci.

¢-alkoxy;
R? duge chon tir nhém bao gdm H va Ci¢-alkyl;
R? duge chon tir nhém bao gdm H va Ci.g-alkyl;
ho#ic R? va R3 cing 14 =0;
Y! 1a C-R* hoic N;
Y? 1a C-R* hoic N;

Y? 1aC-R*hoicN;

-11-



27750
Y* 1aC-R*hoic N;
theo d6 chi mdt trong s6 Y', Y2 YP va Y*1aN;

mdi R* r.iéhg 1& dugc chon tir nhém bao gdm hydro, halogen, halogen-Ci.¢-alkyl,
hydroxy, Ci-¢-alkyl, Ci.¢-alkoxy va Si(Ci-¢-alkyl)s;

m bang 1, 2 hodc 3; va
n bang 0 hoic 1;
hodc mudi dugce dung cda né.

Theo mét phuong 4n nhit dinh, sang ché d& xuit hop chét trung gian cta hop

chét c6 cong thirc I nhu duoc md ta trong ban md ta ndy, trong d6:
mdi X!, X? va X* 1a CH va X* 1a NO;
mdi R? va R? 14 Cy.¢-alkyl;
- mdi m vanbang 1; va
mdi Y, Y2, Y3 va Y*1a CH.

Theo mét phuong 4n nhit dinh, sang ché dé xuit hop chit trung gian ctia hop

chét ¢ cong thirc I nhu dugc md ta trong ban md ta ndy, trong d6:

mdi X!, X? va X la CH va X* 1a NO;

mdi RZvaR3 1aH;

mdi m va n bing 1; va

mdi Y!, Y2 Y3 va Y*1a CH.

Theo mét phuong 4n nhét dinh, sang ché d& xut hop chét c6 cong thirc I nhu
duoc mod ta trong ban mo ta nay, trong d6 X! 1a CH, hodc C-halogen.

Theo mot phuong 4n nhét dinh, séng ché dé xuét hop chit c6 cong thirc I nhu

duge mo ta trong ban md ta nay, trong d6 X! 1a CH, C-CI hodc C-F.

Theo mdt phuong 4n nhit dinh, sang ché d& xuit hop chét c6 cong thirc I nhu

duoc mo ta trong ban mo ta ndy, trong d6 X! 1a CH.
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Theo mot phuong 4n nhit dinh, séng ché d& xuit hop chét c6 cong thirc I nhu
dugc md ta trong ban mo ta ndy, trong d6 X? 12 CH, C-halogen, C-Ci-alkyl, C-Ci.¢-
alkoxy hodc C-OH.

Theo mot phuong 4n nhit dinh, sing ché @& xuét hop chit c6 cong thirc I nhu
dugc mo ta trong ban md ta ndy, trong do X? 1a CH, C-Cl, C-CH3, C-OCHj3 hoic C-
OH o C

Theo mdt phuong 4n nhét dinh, sing ché d& xudt hop chét cé cong thic I nhu
dugc mo ta trong ban md ta ndy, trong d6 X? 1a CH.

Theo mdt phuong 4n nhét dinh, sing ché d& xuét hop chét c6 cong thirc I nhu
- dugc md ta trong ban md ta ndy, trong do X3 1a CH, C-halogen, C-Ci.s-alkyl, C-Ci-
alkoxy hodc C-OH.

Theo mdt phuong an nhit dinh, sing ché d& xult hop chét c6 cong thirc I nhu
dugc md ta trong ban mo ta ndy, trong do X3 1a CH, C-Br, C-Cl, C-F, C-CH3, C-OCH3
hogc C-OH.

Theo mdt phuong 4n nhit dinh, sang ché d& xuit hop chét c6 cong thirc I nhu
dugc mod ta trong ban md ta nay, trong d6 X° 1a CH.

Theo mdt phuong 4n nhét dinh, sang ché d& xuét hop chét c6 cong thic I nhu
dugc md ta trong ban md ta nay, trong d6 X* 14 CH, C-halogen hodc C-Cis-alkyl.

" Theo mdt phuong 4n nhét dinh, sang ché d& xuét hop chét c6 cong thirc I nhu
dugc md ta trong ban md ta ndy, trong d6 X* 14 CH, C-Me hoic C-F.

Theo mot phucmg 4n nht dinh, sang ché d& xuét hop chét c6 cong thirc I nhu
dugc md ta trong ban md ta ndy, trong 6 X* 1a CH.

Theo modt phuong an nhit dinh, sdng ché @& xudt h()'p chét c6 cong thue I nhu
dugc mo ta trong ban mo ta ndy, trong d6 mdi X', X2, X3 va X* 1a CH.

Theo mét phuong 4n nhit dinh, sang ché d& xuét hop chét c6 cong thirc I nhu
dwoc mo ta trong ban md ta ndy, trong d6 mdi X2, X3 va X*1a CHva X' 1aN.

Theo mot phuong 4n nhit dinh, sang ché @& xuit hop chét c6 cong thirc I nhu

dwge mé ti trong ban mé ta ndy, trong d6 mi X!, X3 va X*1a CHva X2 1aN.
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Theo mdt phwong an nhét dinh, sang ché dé xuét hop chit c6 cong thirc I nhu
dugc mb ta trong ban md ta ndy, trong d6 mdi X!, X2 va X*1a CHva X* laN.

Theo mét phuong 4n nhét dinh, sang ché dé& xuét hop chét c6 cong thic I nhu
dugc mo t trong ban mo ta ndy, trong 46 mdi X', X2 va X*1a CHva X*1aN.

Theo mot phuong an nhit dinh, sang ché dé xut hop chét c6 cong thirc I nhu

dugc mo ta trong ban mé ta ndy, trong d6 R? 1a H hoic Cis-alkyl.

Theo mot phuong 4n nhét dinh, sang ché dé xuét hop chét c6 cong thic I nhu

duoc mo ta trong ban mo ta ndy, trong d6 R? 1a H hoic Me.

Theo mdt phuong 4n nhit dinh, sing ché d& xuit hop chit c6 cong thuc I nhu

duoc mo ta trong ban mb ta nay, trong d6 R? 1a H.

Theo mdt phuong an nhét dinh, séng ché dé xut hop chit c6 cong thie I nhu

duoc mo ta trong ban mo ta ndy, trong d6 R? 13 H hodc Ci¢-alkyl.

Theo mdt phuong 4n nhat dinh, sang ché d& xult hop chit c6 cong thuc I nhu

duoc mo ta trong ban mo ta ndy, trong d6 R* 1a H hodc Me.

Theo mo{t phuong an nhét dinh, sang ché dé xut hop chit cé cong thic I nhu

duoc md ta trong ban mo ta ndy, trong d6 R* 1a H.

Theo mdt phuong an nhit dinh, sang ché dé xuét hop chét c6 cong thire I nhu

duoc md ta trong ban md ta ndy, trong d6 R? va R3 cung 1a =0.

Theo mdt phuwong an nhét dinh, sang ché dé xudt hop chit c6 cong thic I nhu

dugc md ta trong ban md ta nay, trong 46 m bing 1 va n bang 0 hoic 1.

Theo mdt phuong an nhéit dinh, sang ché d& xuét hop chét c6 cong thie I nhu

dugc md ta trong ban md ta nay, trong d6 m bing 1 van bang 1.

Theo mdt phuong an nhét dinh, sang ché dé xuét hop chét c6 cong thirc I nhu

dugc mo ta trong ban md ta nay, trong d6 m béng 2 va n bang 0 hoic 1.

Theo mdt phuong an nhét dinh, sang ché dé xult hop chit co cong thirc I nhu

dugc md ta trong ban mod ta nay, trong 46 m béng 3 va n bang 0.

Theo mdt phuong an nhét dinh, sang ché d& xuét hop chét c6 cong thic I hhu

duoc md ta trong ban mo ta ndy, trong 6 Y' 1a CH.
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Theo mot phuong an nhit dinh, sang ché d& xuét hop chét ¢ cong thirc I nhu
dugc mo ta trong ban md ta nay, trong do Y? 1a CH, C-halogen, C-Ci¢-alkyl, C-Ci.¢-
alkoxy hodc C-OH.

Theo mdt phuong 4n nhét dinh, séng ché dé& xult hop chit c6 cong thic I nhu
dugc mo ta trong ban mod ta nay, trong do Y2 1a CH, C-F, C-CHs, C-OCH3 hodc C-OH.

Theo mot phuong an nhét dinh, sang ché d& xuét hop chit c6 cong thirc I nhu

duoc md ta trong ban md ta ndy, trong d6 Y 1a CH.

Theo modt phuong an nhét dinh, sang ché @& xuét hop chét c6 cong thirc I nhu
duoc md ta trong ban mo ta ndy, trong do Y* 1a CH, C-halogen, C-halogen-Ci-s-alkyl,
C-C16-alkyl, C-Ci-6-alkoxy, C-OH hodc Si(Ci-¢-alkyl)s.

Theo mot phuong 4n nht dinh, sang ché d& xuét hop chét ¢6 cong thirc I nhu
dugc mo ta trong ban mo ta nay, trong d6 Y3 1a CH, C-CH:Cl, C-CHyF, C-CHF», C-Cl,
C-F, C-CHj3, C-OCH3, C-OH hodc C-Si(CHa)s.

Theo mot phuong an nhét dinh, sang ché d& xuét hop chét c6 cong thirc I nhu
duoc md ta trong ban mb ta ndy, trong d6 Y* 1a CH.

Theo mot phuong an nhét dinh, sang ché d& xuét hop chét c6 cong thirc I nhu
duoc md ta trong ban mo ta ndy, trong d6 Y* 1a CH.

Theo mot phuong 4n nhét dinh, sing ché d& xult hop chit c6 cong thirc I nhu
duge mo ta trong ban md ta ny, trong d6 mdi Y!, Y2, Y? va Y* 1a CH.

Theo mot phuong 4n nhit dinh, sang ché dé xuét hop chit c6 cong thirc I nhu
duoc md ta trong ban md ta ndy, trong d6 m&i Y!, Y° va Y*1a CHva Y> 1aN.

Theo mot phwong 4n nhét dinh, sang ché dé xuit hop chit c6 cong thic I nhu
dugc mb ta trong ban md ta ndy, trong 46 mdi X!, X? va X3 1a CH va X* 13 N, mdi R
va R® 1a Crs-alkyl, m3i R? va R® 1a Cr.¢-alkyl, mdi m va n bing 1 va mdi Y', Y2, Y* va
Y*1a CH.

Theo mdt phuong an nhét dinh, sang ché d& xut hop chit c6 cong thirc I nhu
duoc md ta trong ban mo ta nay, trong d6 hop chét nay dugc chon tir nhém bao gbm:
(1R)—2'-(1'H,3H-spiro[2-benzofuran—1,4'-piperidin]-1'-yl)-2,3-dihydro-4'H-spiro[inden-

1,5'-[1,3]oxazol]-4'-on,
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(18)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-2,3-dihydro-4'H-spiro[inden-
1,5'-[1,3]oxazol]-4'-on,

1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-on,

1'-(4'-0x0-3,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[ 1,3]oxazol]-2'-y1)-1'H,3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

1'-(4'-0x0-3,4-dihydro-2H,4'H-spiro[naphtalen-1,5'-[ 1,3]oxazol]-2"-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-diflo-4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

1'-(5,6-dihydroxy-4'-oxo-1,3-dihydro-4'H-spiro[ inden-2,5'-[ 1,3 Joxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,

1'-(5 ,6-dimetoxy-4'-oxo- 1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,

1'-(5,6-dimetyl-4'-oxo-1 ,3-dihydrb-4'H-spiro[inden-2,5 '-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-metoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-y])-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,

1'-(5-metyl-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,

1 '-[(2R)—4'-ox0-3 ,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[1,3]oxazol]-2"-yl]-1'H,3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,

1'-‘[(2R)-5 -metyl-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl]-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-[(2S)-4'"-0x0-3,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[ 1,3 ]oxazol]-2"-yl]-1 'H,3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on,
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1'-[(2S)-5-metyl-4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3 Joxazol]-2'-y1]-3H-
spiro[2-benzofuran- 1,4'-piperidin]-3-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-3-(triflometyl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[ 1,3]Joxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3,4-dihydro-2H,4'H-
spiro[naphtalen-1,5'-[1,3]Joxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-3,4-dihydro-1H,4'H-
spiro[naphtalen-2,5'-[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-5-(trimetylsilyl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]- 1'-yl)-5,7-dihydro-4'H-

spiro [xyclopenta[b]pyridin-6,5'-[1,3]oxazol]-4'-on,
2'-(2-hydroxy-7,7-dimetyl-1'H,7H-spiro[ furo[ 3,4-b]pyridin-5,4'"-piperidin]-1'-y1)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(2-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(2-metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(3,3-dimetyl-1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(3-hydroxy-7,7-dimetyl-1'H,7H-spiro[ furo[ 3,4-b]pyridin-5,4"-piperidin]-1'-y1)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(3-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(3-metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-1,3 -dihydro-4'H-

spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
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2'-(4-metyl-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(5,5-dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2'-(6-metyl- 1H,1'H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(6-metyl-1"H,3H-spiro furo[3,4-c]pyridin-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-y])-1,3-dihydro-4H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-metoxy-1 ,3-
dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5 -hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[ 1,3]Joxazol]-4'"-on,
2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5 4'-piperidin]-1"-yl)-4-metoxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2;-(7,7 -dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-4-hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7 -dimetyl-1-oxido-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1 '-yl)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1 ,3A] oxazol]-4'-on,
2-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
2-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,

2'-spiro[ SH-furo[3,4-b]pyridin-7,4"-piperidin]-1 '-ylspiro[indan-2,5'-0xazol]-4"-on,
2'-spiro[ 7H-furo[3,4-b]pyridin-5,4'-piperidin]-1 '-ylspiro[indan-2,5'-0xazol]-4'-on,
3-(clometyl)-2'-(1'H,3H-spiro[2-benzofuran-1 ,A'-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'"-on,
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3-(diflometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
3-(flometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
3-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-y1)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
3-metyl-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-y1)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
3-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
4-clo-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3 ,4'-pipéridin]- 1-on,

4-flo-1 '-(4‘-0Xo- 1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'"-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

4;metyl- 1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5,6-dihydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3Joxazol]-4"-on,
5-bromo-1'-(4"-oxo-1,3-dihydro-4'H-spiro[inden-2,5"-[ 1 ,3]Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, '
5-clo-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3]oxazol]-4'-on,
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5-flo-1'-(4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y])-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
5-flo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5-hydroxy-1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
5-metoxy-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[ 2-
- benzofuran-1,4'-piperidin]-3-on,
5-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4"-piperidin]-3-on,
5-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on, |
6;clo- 1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

6-clo-1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-1H-

spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
6-hydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, ‘
6-metoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol] -2'-yl)-3H-spiro[2-
benzofuran-1,4"-piperidin]-3-on, | |
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
6-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'"-piperidin]-1-on,
6-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-

spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-3-on, va |
7-flo-1'"-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]Joxazol]-2'-yl1)-3H-spiro[2-

benzofuran-1 ,4'-piperidin]-3-on.
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Theo mdt phuong an nhét dinh, sang ché dé xut hop chét c6 cong thirc I nhu

dugc mo ta trong ban md ta nay, trong d6 hop chét nay dugc chon tir nhém bao gbm:
(+)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-2,3-dihydro-4 H-spiro[inden-
1,5'-[1,3]oxazol]-4'-on,
(-)-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-y1)-2,3-dihydro-4'H-spiro[inden-
1,5'-[1,3]oxazol]-4'-on, .
: 1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[1,3]oxazol]-2'-y1)-3H-spiro[2-benzofuran—
1,4'-piperidin]-3-on,
1’-(4’-0x0-3,4-dihydro-1H,4’H-spiro[naphtalen-2,5°-[1,3]oxazol]-2’-yl)-1"H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,
1'-(4'-oxo-3,4-dihydro-2H,4'H-spiro[naphtalen-1,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on;
1’-(5,6-diﬂo-4'-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[1,3]oxazol]-2'-y1)-3H-spir0[2-
benzofuran-1,4'-piperidin]-3-on, |
1'-(5 ,6-dihydroxy—4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dimetoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5 '-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'—(5,6-dimety1-4’-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[1,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-metoxy-4’-oxo-1,3-dihydro-4'H—spiro[inden—2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-metyl-4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1’-[4’-0x0-3,4-dihydro-1H,4 H-spiro[naphtalen-2,5’-[1 ,3Joxazol]-2’-yl]-1’H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on chit ddng phan ddi anh A,
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1’-[4’-0x0-3,4-dihydro-1H,4 H-spiro[naphtalen-2,5°-[1,3]Joxazol]-2’-yl]-1’H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on chat ddng phan déi 4nh B,
(-)-1°-[5-metyl-4’-0x0-1,3-dihydro-4"H-spiro[inden-2,5’-[1,3]oxazol]-2’-yl]-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,
(+)-1°-[5-metyl-4’-0x0-1,3-dihydro-4"H-spiro[inden-2,5’-[ 1,3 Joxazol]-2’-yl]-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3-(triflometyl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3 ,4-dihydro-2H,4'H-
spiro[naphtalen-1,5'-[1,3]oxazol]-4'-on,
2'<(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3,4-dihydro-1H,4'H-
spiro[naphtalen-2,5 i-[ 1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-5-(trimetylsilyl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,7-dihydro-4'H-spiro[xyclopenta
[b]pyridin-6,5'-[1,3]oxazol]-4'-on,

2'-(2-metyl-1"H,5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro [inden-2,5'-[1,3]oxazol]-4'-on,

2;-(2-metyl- 1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro [inden-2,5'-[1,3]oxazol]-4'-on, '
2'<(3,3-dimetyl-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3 -dihydro-4"H-spiro
[inden-2,5'-[1,3]oxazol]-4'-on, |
2'-(3-metyl-1'H,5H-spiro furo[3,4-b]pyridin-7,4'-piperidin]-1'-y])-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on, '
2'-(3-metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-y1)-1,3 -dihydro-4'H-

spiro[inden-2,5'-[1,3]oxazol]-4'-on,
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2'-(4-metyl-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y])-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(5,5-dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-y1)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(6-metyl-1H,1'H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(6-metyl-1H,3H-spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H, 7H-spiro[ furo[ 3,4-b]pyridin-5,4'-piperidin]-1'-y1)-1,3 -dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-metoxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1 ,3‘] oxazol]-4'-on,

2'-(7 ,7-dirﬁefyl- 1'H, 7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-5H-

spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
2-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-7H-

spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-7-on,

2’-(1’H,5H-spiro[ furo[3,4-b]pyridin-7,4’-piperidin]-1°-yl)-1,3 -dihydro-4°H-
spiro[inden-2,5’-[1,3]oxazol]-4’-on,

2’-(1’H,7H-spiro[ furo[3,4-b]pyridin-5,4’-piperidin]-1’-yl)-1 ,3-dihydro-4"H-
spiro[inden-2,5’-[1,3]oxazol]-4’-on,
3-(clometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-y1)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,

3-(diflometyl)-2'-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]- 1'-y1)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
3-(flometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-5 ,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
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3-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
3-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y])-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
3-metyl-2'-(1'H,3H-spiro[2-benzofuran-1 A'-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
4-clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
4-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
4-metyl-1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3] oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5,6-dihydroxy-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3 H-
spiro[2-benzofuran-1,4'-piperidin]-3-on, |
5,6-dimetyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
5-bromo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on, ‘
5-clo-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

5-flo-1'-(4'-ox0-1,3 -dihydro-4'H-Spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1 ,4'-piperidin]-3-on,
5-flo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
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5-hydroxy-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
5-metoxy-1'-(4'—oxo-1,3-dihydro-4'H-spiro[inden-Z,5'-[1,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
5-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, -
5-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1 ,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
6-clo-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
6-clo-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2"-y1)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
6-hydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[l,3]oxazol]-2'-yl)-3H-spiro[2—
benzofuran-1,4'-piperidin]-3-on,
6-metoxy-1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-3H-spiro[.2-
benzofuran-1,4'-piperidin]-3-on,
6-mety1-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[l,3]oxazol]-2'-y1)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
6-metyl-1'-(4'-oxo-1,3-dihydro-4’H—spiro[inden—2,5'-[].,3]oxazol]-2'-y1)-3H-
spiro[furo[3,4-c]pyridin-1,4'-piperidin]-3-on, va
7 -ﬂo-l’-(4'-oxo-1,3-dihydro-4'H—spiro[inden—2,5'—[1,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on.
Theo mdt phuong 4n nhat dinh, sing ché d& xudt hop chét c6 cong thire I nhu

dugc md ta trong ban md ta nay, trong 4o hop chét ndy dugc chon tir nhom bao gbm:
1'-(4'-oxo-1,3-dihydro-4’H-spiro[inden—2,5'-[1,3]oxazol]-2'-yl)-3H-spir0[2-benzoﬁ1ran—
1,4'-piperidin]-3-on,
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1'-(5,6-diflo-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-y1)-3 H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dihydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'<(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-[(2R)-5-metyl-4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1]-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4-piperidin]-1'-y1)-1,3 -dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on,

2'-(3-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3 -dihydro-4'H-
spiro[inden-2,5'-[1,3Joxazol]-4'-on, ‘
2'-(3-metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3 -dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4"-on,

2'-(5 ,5 -dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-yl)-1 ,3-dihydro-4'H-
spiro[inden-Z,S '-[1,3]oxazol]-4'-on, '
2'-(6-metyl-1H,1'H-spiro[ furo[3,4-c]pyridin-3,4"-piperidin]-1 '-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1 '-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on, '
2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1 '-yl)-5-hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'"-on, ' |
3-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
3-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3 ]oxazol]-4'-on,
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5,6-dihydroxy-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
5-hydroxy-1'-(4"-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'"-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
6-hydroxy-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on, va
6-metyl-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-1H-

spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1-on.

Theo mot phwong 4n nhit dinh, séng ché @& xuét hop chit c6 cong thic I nhu

duoc mo ta trong ban mo ta nay, trong do hop chét nay dugc chon tir nhém bao gbm
2'-(1'H,3H-spiro[2-benzofuran-1,4"piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]Joxazol]-4'"-on,
1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-on, |
2'-(6-metyl-1H,1'H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(3-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on, va
2'-(3-metyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on.

Theo mdt phuong 4n nhét dinh, sang ché d& xudt hop chat c6 cong thire I nhu
dugc md ta trong ban mo ta nay, hop chét nay 1a 2'-(1'H,3H-spiro[2-benzofuran-1,4'"-
piperidin]-1'-y1)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3 Joxazol]-4'-on.

" Theo mdt phwong 4n nhét dinh, sing ché @& xuét hop chit co cong thirc I nhu
dugc mo ta trong ban mb ta ndy, hop chit nay 1a 5,6-diflo-2'-(1'H,3H-spiro[2-
benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-4"-on.
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Theo mt phuong an nhét dinh, sang ché d& xuét hop chét ¢6 cong thirc I nhu
dugc md tad trong ban md td ndy, hop chit nay 1a 2'-(7,7-dimetyl-1H,7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3 -dihydro-4'H-spiro[inden-2,5'-

[1,3]Joxazol]-4'-on.

Theo mdt phuong an nhét dinh, sang ché d& xuét quy trinh didu ché h(fp chét ¢
cong thirc (1), quy trinh nay bao gdm budc cho hop chét c6 cong thirc (11):

3
4 R R2
3X
X NS
|v
Xz\ 12
X
N
H

II

- phan g véi hop chét ¢ cong thuc (I11):

NH,
0" N

N
0

VX )

| 1
YS\ YZY
11,

trong d6 n, m, R?, R3, X! va Y'*1a nhu duge x4c dinh & trén dbi voi cong thirc
@.

Theo mdt phuong an nhét dinh, sang ché @& cap dén hop chét c6 cong thirc I nhu
dugc md ta ¢ day, bét ctr khi ndo duoc didu ché theo quy trinh nhu dugc xac dinh &
day.

Theo mét phuong an nhét dinh, sang ché dé cap dén hop chét c6 cong thic I nhu
dugc md ta & day dé st dung lam chét c6 téc dung diéu tri bénh.

Theo mdt phuong 4n nhét dinh, sang ché dé cap dén hop chét c6 cong thirc I nhu
duoc mé th & day dé st dung 1am chét c6 tac dung didu trj bénh dé diéu tri va/hoge

phong nglra cac bénh va rdi loan lién quan dén co ché dbi khang cta thu thé Vla.
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Theo mot phwong 4n nhét dinh, sing ché d& cap dén hop chét c6 cong thirc I nhu
duoc md ta & day dé sir dung lam chét c6 tac dung diu tri bénh tac dong ngoai vi va
trung tAm dbi v&i céc tinh trang bénh ly gdm tiét vasopressin khong hop 1y, chung lo
léng, 16i loan trAm cam, 61 loan 4m anh cudng ché, rbi loan phé ty ki, bénh t4m thén
phén liét, hanh dong qua khich va ri loan gidc ngl chuyén d6i pha, cu thé 1a mét ngl
do 1éch mui gio.

Theo mdt phuong 4n nhét dinh, sang ché @& cap dén dugc phdm chira hop chét c6
cong thirc I nhu duge mo ta & day va chit mang dugc dung va/hodc chét bd trg dugc

dung.

Theo mot phuong an nhit dinh, sang ché md ta viéc st dung hop chit c6 cong
thire T nhu duge md ta & day dé bao ché thudc dé tac dong ngoai vi va trung tAm dbi
voi céc tinh trang bénh ly gbm tiét vasopressin khong hop 1y, ching lo ling, ri loan
trAm cam, rbi loan 4m nh cudng ché, réi loan phd tu ki, bénh tdm than phén liét, hanh

doéng qua khich va rdi loan gidc ngli chuyén dbi pha, cu thé 12 mét ngu do 1éch mui gio.

Theo modt phuong an nhét dinh, sang ché md ta phuong phép st dung hop chét
nhu duge md ta & diy, tac ddng ngoai vi va trung tdm dbi véi cac tinh trang bénh Iy
gbm tiét vasopressin khong hgp 1y, chung lo ling, r6i loan trAm cam, rdi loan 4m anh
cudng ché, rbi loan phd tu ki, béﬁh tam than phan liét, hanh dong qua khich va rdi loan
gidc ngu chuyén d6i pha, cu thé 12 mét nga do 1éch mui giv, trong d6 phuong phép nay

bao gbm viéc cho ngudi hogc dong vét ding hop chét ¢6 cong thire I.

Hon nita, sang ché bao gdm tat ca cac chit ddng phan quang hoc, tic 13 chét
ddng phan khong ddi quang, hdn hop ddng phan khong dbi quang, hdn hop raxemic,
tht ca céc chit ddng phén dbi anh va/hoic chéit hd bién twong Ung ctia chung cling nhu

c4c solvat ciia ching ctia hgp chét c6 cong thire 1.

Hop chit ¢6 cong thic I ¢6 thé chira mot hogc nhidu tdm khong déi xtng va do
d6 ¢o6 thé xuit hién dudi dang raxemat, hdn hgp raxemic, cac chét ddng phan d6i anh
don 1&, hdn hop ddng phan khong dbi quang va céc chit ddng phan khong ddi quang
riéng r&. Cac tém khong d6i xting bd sung c6 thé c6 mit phu thuéc vao ban chit cia
céc phin tir thé khéc nhau trén phan tir. M&i tm khong ddi xtmg ndy doc 1ap tao ra hai
chét ddng phan quang hoc va du dinh ring tat ca céc chét ddng phan quang hoc va chét

ddng phan khong d6i quang c6 thé c6 trong hdn hop va dudi dang hop chit tinh khiét
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hodc dugce tinh ché mot phin déu ndm trong pham vi clia séng ché. Sang ché bao gbm
tAt ca cac dang ddng phan nhu vay cla cac hop chat nay. C6 thé c6 dugce sy téng hop
doc 1ap cac chit ddng phan khong d6i quang nay hogc tach séc ky ctia chiing nhu da
biét trong linh vuc nay bing cach thay d6i phwong phap thich hgp dugc boc 19 trong
ban mb ta. Hoa hoc 1ap thé tuyét di ciia ching c6 thé dwge xédc dinh béng k§ thuét
tinh thé héa tia x cta céc san phdm két tinh hodc hop hop chét trung gian két tinh ma
duogc din xuét, nbu cdn, véi chit phan g chira tim khong dbi xtng cta cdu hinh
tuyét ddi da biét. Néu mudn, hdn hop raxemic ctia hop chét c6 thé duge tach ra sao
~ cho céc chét ddng phan di anh riéng r& dugc tch riéng. Viée tach ndy c6 thé duge
tién hanh theo céc phuong phap dd dugc biét o trong linh vuc nay, nhu két cip hdn
hop raxemic clia hop chit v6i hop chit ddng phan déi anh tinh khiét dé tao ra hdn hop
ddng phan khong d6i quang, sau d6 tach céc chét ddng phan khong d6i quang riéng ré

theo cac phuong phép ti€u chuén, nhu két tinh phan doan hodc sic ky.
Hop chét c6 cong thirc 1 ¢6 thé duge diéu ché theo cac quy trinh sau.

Céc quy trinh dugc mo ta chi tiét hon véi cac so dd chung tir Avdén H dudi day

va céc quy trinh chung tir T dén XXIIL.

3
XLX4 R R?
Ii A\
R3 R? 1= 0
Xs' A
2 > o Dung méi, N
~N A
+ Ho6i luu )\
N
H (o]
(
(o]
I
\I(‘ A
. Yb\ Y"’Y1

So db 1: So dd chung A

Céc hop chét c6 cong thire (I) co thé duoc didu ché bing cach ngung ty bing
nhiét amin béc hai c6 cong thuc (II) va 2-amino-oxazol-4-on c6 cong thirc (IIT). Amin
bac hai c6 cong thirc (II) hodc c6 ban trén thi trudng hodc ¢6 thé dugc diéu ché bing

cac phuong phap da biét trong linh vuc hodc duge md ta & dudi ddy. 2-amino-oxazol-
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4-on c6 cong thure (III) c6 thé dugce didu ché bang cac phuong phép da biét trong linh
vuc hoiic duge mo ta sau day. Viee tdng hop cac hop chit ¢ cac cong thire (II) va (III)
dugc md ta trong cac So dd chung tir D dn I duéi day. So dd chung 1 duéi day con

duoc minh hoa bang quy trinh chung XXI.

X
XX 1) CH,CI,, RT X
2) THF, DBU, RT

o
(o]
(o]

=
(o]

I \Y N

So d 2: So dd chung B
Céc hop chit c6 cong thire (V) ¢6 th8 duoc didu ché b_éng cach cho amin béc
hai ¢6 cong thirc (II) phan ng v6i cloaxetyl isoxyanat (IV) trong diclometan va sau do

xt 1y hop chit trung gian ure bing 1,8-diazabixyclo[5.4.0Jundec-7-en trong

tetrahydrofuran & nhiét d¢ trong phong.
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3 ; R 3 3, X R?
X:s_x4 Ry Rr? 1) LiHMDS xa_x‘ R? x3_X4 R\ 2 )é( N
Yy N hodc LDA, Yo N 5N X, o
X=l_ o HE,  Na=l_ o X o X
-78°C dén ' X Cp*Ru(cod)CI,
-30°C DCE,
oE \
N —_— N . RT dn75°C
)\ 2) -78°C dén RT IS + )N\ > )§N
O\ \!N Br Q) o SN Ys/évz
o
o] I/ 0 (o) X N
Vi
|
Vil Vil a
1) LIHMDS 2) -78°C dén RT
hoic LDA, Br
THF, -78°C r
Ix
3 3
2(3’)(‘: R RZ xs‘x\ R R2
x % CcpCoCO2 X 5
X Toluen, x'=

RT dén 75°C

So db 3: So dd chung C

Céc hop chét c6 cong thirc (VIT) va (VIIL) c6 thé duge diéu ché tir céc hop chét
¢6 cdng thite (V) theo cac phuong phap da biét trong linh vuc, ching han bing c4ch xu
Iy lién tiép hop chét c6 cong thirc (V) bing bazo hitu co nhu lithi diisopropylamit hogc
lithi bis(trimetylsilyl)amit va 3-bromoprop-1-yn (VI). Céc hop chét c6 cong thirc (I-a)
¢6 thé dugc didu ché bang déng vong cua hop chét c6 cong thirc (VIII) bang alkyn c6
cong thoc (IX) trong dung mdi nhu 1,2-dicloetan sir dung chit xuc tic nhu
clo(pentametyl-xyclopentadienyl)(xyclooctadien)ruteni(II), & nhiét d0 nim trong
khoang tir 0°C dén 75°C. Céc hop chét c6 cong thire (XI) ¢6 thé dugce didu ché tir cac
hop chét c6 cong thirc (VII) theo cac phuong phép da biét trong linh vyc, chéng han
bing cach xtr Iy lién tiép hop chét c6 cong thirc (VII) bang bazo hitu co nhu lithi
diisopropylamit hogc lithi bis(trimetylsilyl)amit va bromoaxetonitril (X). Céac hop chit

c6 cong thie (I-b) ¢6 thé dugc didu ché bing dong vong cua hop chét c6 cong thirc (XI)
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bang alkyn c6 cong thirc (IX) trong dung mdi nhu toluen bing céach st dung chét xtc
tac nhu xyclopentadienylcoban dicacbonyl & nhiét do nim trong khoang tir 0°C dén
75°C. So d6 chung 3 duéi ddy con duge minh hoa bang céc quy trinh chung XXII va
XXIII.

tBuOH, NH,
KOtBu, )\
MS 4A, /N

* fo) N

NH, HCI RT
+
———
H2N NH

Xl X m

R = Me, Et
So 46 4: So dd chung D

Céc hop chét trung gian 2-amino-oxazol-4-on ¢ cong thie (1) co thé duoc
didu ché bing dong vong cla alpha-hydroxy este c6 cong thirc (XII) voi guanidini
hydroclorua (XIII) trong ruou nhu fert-butanol sir dung bazo nhu kali fert-butoxit va
chit lam kho nhu riy phan tir 4A. So dd chung 4 dudi ddy con dugc minh hoa bing
quy trinh chung XX.

R-OH, HCl dic, hdi lwu
TMSCN, xiic tac Cu(OTH), hoic

|
\SI
0 .
CH,Cl, RT ( =N =N R-OH, 4M HCl trong 1,4-dioxan,
’ - 0°C, nudc
T: Jd 5 . \

\Yz, Y\ Yz,Y HCI dac
RT dén hdi hru
o n R-OH, xuc tac _R
( XV \ H,SO, HO 0
4 In RT ( (o}
YO > )
Yoy I T4 N
~y%¥ Yh\vz" Y Y1Y2>Y1
XIv HQ HCI dic XV

( =N RT dén hdi luu

X
Axeton xyanohydrin, xdic YR I /

tac La(OiPr);, RT hodc \|{5 4

KCN, axit chianuoe, RT | Y=Y R-OH, HCI dic, hdi lru
’ hoic
R-OH, 4M HCl trong 1,4-dioxan, R=Me, Et
Xv 0°C, nuée )

So d6 5: So dd chung E
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Hop chit trung gian alpha-hydroxy este c6 cong thirc (XII) c6 thé duge didu
ché bing cach xtt 1y hop chét trung gian xyanohydrin ¢6 cong thic (XV), (XVI) hodc
hdn hop cla ca hai chét nay, cac chit nay dugc diéu ché theo cac phuong phép va
nguyén li¢u ban diu da duoc biét o trong linh vyc, trong céc didu kién chuin nhu
khudy trong hdn hgp clia dung modi nhu metanol hodc etanol va axit clohydric dic.
Theo cach khac, céc hop chit trung gian c¢6 cong thire (XII) c6 thé thu duoc bang cach
xtr Iy hop chét c6 cong thire (XV), (XVI) hodc hdn hop clia ca hai chét nay trong diéu
kién kiéu Pinner, tiép theo 1a xir Iy hop chét trung gian imidat bing nudc. Xyanohydrin
¢6 cong thirc (XV) hodc (XVI) ¢6 thé duoc didu ché bang cac phuong phép va nguyén
liéu ban dau da dugc biét 1 trong linh vuec, ching han bing cach xir 1y keton c6 cong
thite (XIV) bang trimetylsilyl xyanua trong diclometan ¢ nhiét d¢ trong phong bing
céch st dung chét xtic tac nhu ddng triflat. Theo cach khac céc hgp chét trung gian c6
cbng thire (XV) ¢ thé duoc didu ché bing cach xir ly keton c6 cong thirc (XIV) bing
axeton xyanohydrin trong dung méi nhu tetrahydrofuran & nhi¢t dd trong phong bing
cach st dung chét xuc tac nhu lantan(II)triisopropoxit hogc bang hydro xyanua, ma ¢6
thé dugc didu ché tai chd tir mudi xyanua nhu kali hodc natri xyanua va axit nhu axit
clohydric. Céac hop chét trung gian axit alpha-hydroxy c6 cong thirc (XVII) ¢6 thé
duogc didu ché bang cach xir Iy xyanohydrin ¢6 cong thirc (XV), (XVI) hodc hdn hop
clia ¢4 hai chit nay trong axit nhu axit clohydric ddc. Hop chét trung gian alpha-
hydroxy este c¢6 cong thic (XII) co thé duoc didu ché bang cach xir 1y hop chét trung
gian cia axit alpha-hydroxy co cﬁng thirc (XVII) bang cach este hoa trong rugu nhur
metanol hodc etanol va luong chat xtic tic clia axit nhu axit sulfuric dic. So dd chung

5 dudi day con duge minh hoa bang cac quy trinh chung XV dén XVIII.
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:0 J TFA,
o CH,CI,, OHO//

Y
Y Y Y N
\YZ/ Ylh\YZ',Y1 ¢13 Y1
XVl XIX ~%
XX
LiCl XXI
Nuée, e 1) LiHMDS J
DMSO, HO ©
180°C -78"C d&n 0°C &
2) CSO YN 1
\Yz’ -78°C dén -20°C Yh\Yz-,Y
XXII X

LG =Br, Cl, Ms, Ts
So dd 6: So db chung F

Céc hop chét trung gian di-este clia axit malonic ¢6 cdng thirc (XX) c6 thé dugc
didu ché bang cach alkyl héa malonic este c6 ban trén thi truong bing hop chit trung
gian c6 cong thirc (XIX) (trong d6 LG 1a nhom roi chuyén nhu halogen hogc sulfonyl),
c6 ban trén thi trudng hodc duoc didu ché bang phuong phép da biét trong linh vyc.
Hop chét trung gian mono-este cta axit malonic ¢6 cdng thirc (XXI) ¢6 thé dugc didu
ché bing cach khir bao vé hop chét trung gian c6 cong thirc (XX) bing cic phuong
phap da biét trong linh vyc, nhu xir 1y bing axit trifloaxetic trong diclometan & nhiét
do trong phong. Céc hop chit trung gian axit indan-2-carboxylic ¢6 cong thire (XXII)
duoc didu ché bang céch loai carboxyl clia cac hop chét trung gian c6 cdng thirc (XXI)
trong dung moi nhu dimetylsulfoxit v6i sy v6i sy co mat cua nudc va lithi clorua ¢
180°C. Hop chét trung gian alpha-hydroxy este c6 cong thic (XII) co thé thu dugc
bing cich xit 1y hop chit trung gian c6 cong thirc (XXII) bing bazo nhu lithi
diisopropylamit hogc lithi bis(trimetylsilyl)amit trong dung moi nhu tetrahydrofuran
tiép theo 1a hydroxyl héa & vi tri alpha bang camphorsulfonyl oxaziridin. So dd chung

6 dudi day con duge minh hoa thém bang céc quy trinh chung XIII, XIV va XIX.
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TMSCH,N,,
MeCN,
0°C dén RT

_——

So dd 7: So d6 chung G

N
I,
o | Rh(OAc),,
toluen,
00
YR c
| [ 1 _—
Yoz Y
XXIvV

XIv

Céc hop chit trung gian indan-2-on c6 cong thic (XIV) c6 thé thu dugc bang

dong vong ndi phan ti c6 xuc tac rodi clia hop chat trung gian diazo keton ¢ cong

the (XXIV), chit ndy c6 thé duoc difu ché bing cach xir Iy clorua axit c6 cong thirc

(XXIII) bang trimetylsilyl diazometan trong axetonitril & 0°C. So d6 chung 7 duéi day

con duoc minh hoa bing quy trinh chung X.

3

. R\ R
3.X
Xa
P OH
X\‘x‘

halogen

+

XXV

Pd/C, H2
Et:N,

Etyl axetat,
RT

_—
ho#c (n-Bu);SnH,
AIBH,

Toluen, 85°C

Halogen = Cl, Br, |

Pd(Il)axetat,
TPP,
K2COs, 2,X3\ . I, Ag20,
DME/nuée (4:1) >|<H X 1,4-dioxan,
O\B/O 90°C ) S OH nuéc, RT
37\ 2
R" R 5
hodc
A A
e
N N NaHCOs,
/J§ /k chira nuGc
/T\ 0 /T\ o ia{x;tonitril,
XXVI XXVIl
3 3
4 R 4 R
x3-X R 4N HCl trong 1,4- )(3 =X R
2 dioxan, 2
Xea ’ X
\X1 0 RT \x1 (o]
B ——
hodc
/L TFA N
o o CH2Cl2, RT

XXIX

So @b 8: So dd chung H

XXV

Céc hop chét trung gian amin c6 cdng thue (II) ¢6 thé duge didu ché nhu dugc

md ta trong phdn md ta dudi day: Phan tung két hop chéo cua halogenua thom c6 cong
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thirc (XXV), ¢6 ban trén thi truong hodc dugc didu ché bang phwong phap da biét
trong linh vuc, véi este ctia axit boric ¢6 cong thirc (XXVI) voi sy ¢6 mét cua chét xtc
tac paladi, vi du dugc tao thanh tai chd tir paladi axetat va triphenylphosphin, va bazo
vb co nhu kali cacbonat tao ra dan xuét tetrahydropyridin c6 cong thirc (XXVII). Céc
hop chit c6 cong thire (XXVII) ¢6 thé dwgc dong vong bing iot va bac(l) oxit trong
hdn hop 1,4-dioxan/nude hodc bang iot va kali iodua trong hdn hgp nudc/axetonitril
dé tao ra spiro iot-piperidin c6 cong thirc (XXVIII). Céc hop chét ¢6 cong thire (XXIX)
c6 thé thu dugc trong cac didu kién hydro phan, vi du bang céach st dung khi hydro véi
su c6 mit cia paladi trén than va bazo hiru co nhu trietyl amin, hodc sir dung tri-n-
~ butyl thiéc hydrua va chit mdi gbc nhu azobisisobutyronitril. Loai bao v nhém N-
BOC cuia céc hop chit c6 cong thire (XXIX) trong céc diéu kién axit, vi du hydro
clorua trong 1,4-dioxan hogc axit trifloaxetic trong diclometan, tao ra cac hop chét
trung gian amin c¢6 cdng thirc (II). So dd chung 8 sau day con dugc minh hoa thém

bing cac quy trinh chung tir I dén IV va VIII dén IX.
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%(3—-X4 Halogen = ClI, Br, |
halogen
Xox1 / 9 CO, Pd(OAG),, TPP,
OH i-Pr,NEt, DMF
N
xxxn ,  xixt
x? halogen 3x¢ O
i N1/ X"=
i-PrMgCl, X X2 )
THF, RT halogen X1 (0]
XXXI Ha, PAIC,
3 metanol hodc |
%('-‘X4 0 3 X4 [o) etanol N
0 X y X H
X O X o / ll-a
halogen X 1) DIBAL-H
XXX 2) Ac,0, DMAP,
Pyridin
. 3.
n-BuLi, TI-IF N 3) :tésglétz )g 'x;
X O( -78°C dén RT 3 X4
hoic . ~X1 (o]
i-PrMgCl XXXIV 4) H,, Pd/C,
THF, RT metanol hodc
etanol N
n-BuLi, THF, 3 or H
-78°C dén -40°C 3 R } 3
hoge %(Tx4 2 B, 12) RchéLDHMAP b
EtMgCl Mg 14/ R THF, ) ovidn
THF, hdi luu X OH Wiilw | o
halogen 3) BF ofz
XXXV +-OEt,
OHs 3 x4 R3
3. 4
XX l5"R2 % RZ  H, PdC, ¢ R
2 MeSO,Cl, Et;N x2 / x3:
x,\ 1 / OH THF Hbi 1 S| 0 metanol hodc ! R2
X , Hoi luu etanol xi 1 / o
N N
N
H
XXXVI XXXVII il

So dd 9: So dd chung I

Céc hop chét trung gian amin c6 céc cong thue (II), (II-a) va (1I-b) c6 thé dugc

didu ché nhu duge md ta trong phan mé ta dudi day: Lithi hoa kép dAn xuét cla axit 2-

bromobenzoic ¢6 cong thirc (XXXIII) thong qua sy loai proton va su trao d6i brom-

lithi bang chit phan Gng alkyllithi va sau do6 bd sung vao 1-benzylpiperidin-4-on
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(XXX) tao ra din xuét spirolacton c6 cong thirc (XXXIV). Cac hop chét c6 cong thic
(XXXIV) c6 thé duge khir tryc tiép bing boran hogc st dung quy trinh timg budc
bang céach xir 1y lién tiép béng diisopropyl nhom hydrua, anhydrit axetic vdi su ¢6 mét
cta pyridin va 4-(N,N-dimetylamino)-pyridin, va trietylsilan véi sy c6 mdt cia bo
triflorua dé tao ra cac hop chét c6 cong thirc (XXXVII). Viée thé nguyén tr H bing
kim loai kép cta din xuét rugu benzylic dugc thé biang 2-bromoaryl c6 cong thirc
(XXXV), ¢6 ban trén thi truong hodc dugc didu ché bang phuong phéap da biét trong
linh vuc, thong qua viéc loai O-proron va trao d6i brom-kim loai bing magie, hoic
chét phan tng Grignard hogc alkyllithi, va sau d6 bd sung vao 1-benzylpiperidin-4-on
(XXX) tao ra dAn xuét diol c6 cong thirc (XXXVI). Déng vong céc din xuét diol c6
cong thirc (XXXVI) bang metansulfonyl clorua sit dung bazo nhu trietylamin tao ra
dan xuft spiro c6 cong thirc (XXXVII). Xt Iy céc hop chét ¢6 cong thire (XXXI), ¢6
béan trén thi truong hodc duge diéu ché bang cac phuong phép da biét trong linh vue,
véi isopropyl magie clorua tao ra chét phan ng Grignard, chét nay dugc bd sung vao
gbc cacbonyl ctia 1-benzylpiperidin -4-on (XXX) dé tao ra cac hop chit c6 cong thirc
(XXXII). Xir ly hop chét ¢6 cong thirc (XXXII) béng cacbon monoxit véi sy c6 mat
clia chit xtGc tac paladi vi du dugc tao thanh tai chd tir paladi axetat va
triphenylphosphin, va bazo amin dé tao ra cac hop chét spirolacton c6 cong thirc
(XXXIV). Céc din xuAt amin c6 céc cong thire (IT), (II-a) va (II-b) thu dugc bing cach
loai N-benzyl hydro phén c6 xtic tac paladi clia cac hop chét 1an lugt ¢6 cac cong thic
(XXXIV) va (XXXVII). So d6 chung 9 duéi ddy con dugc minh hoa bing cac quy
trinh chung VI dén VII.

o 3 HO 3 3
X 1. o Xodl_o HO’QX1- o
Axit m-cloperbenzoic, 1) anhydrit axetic
diclometan, RT 2,4,6-trimetylpyridin
N 140°C j“\ + j‘l\
0)§N 2) xtic tic NaOMe, 0N 0N
MeOH, RT (
n © o ) © ) ©
Y: > 1 " Yo " Y': > 1 ' Y|4 N,
‘ 3y ' 3
I-c XXXVIII I-d l-e
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So dd 10: So dd chung J

Céc hop chét c6 cong thire (I-d) va (I-¢) ¢6 thé duge diéu ché nhw dugc md ta
trong phan mé ta dudi day: Hop chét trung gian N-oxit ¢6 cong thirc (XXXVIII) c6 thé
thu dugc bang cach xir ly hop chét c6 cong thire (I-c) bing tac nhin oxy héa thich hop
nhu axit m-cloperbenzoic trong dung mdi thich hop nhu diclometan & nhiét d9 trong
phong. Hop chét trung gian N-oxit c6 cong thirc (XXXVIII) nh¢ vy c6 thé duoc gia
nhiét trong anhydrit axetic du v6i sy c6 mit cta 2,4,6-trimetylpyridin, tiép theo 14 xit
Iy bing lugng chit xtc tic cta natri metoxit trong metanol & nhi¢t d6 trong phong aé
tao ra hdn hop cua hop chét c6 cong thirc (I-d) va hop chét c6 cong thic (I-€), ¢6 thé
duoc tach ra bang phuong phép thich hgp nhu phwong phap sic ky hodc két tinh. Theo
cach khéc, céc tién chit dugc axyl héa & vi tri O cla cac hop chit c6 cong thirc (I-d)
va (I-e) ¢6 thé duge tach ra bang phwong phap thich hgp nhu phuong phip sic ky hoic

két tinh truéce khi xir Iy bing natri metoxit trong metanol.

Cac mubi dugc dung twong tmg véi axit ¢ thé thu duge theo cac phwong phép
tiéu chudn d3 biét d6i v6i ngudi c6 trinh do trung binh trong linh vuc nay, vi dy, bang
cach hoa tan hop chét éé cong thirc I trong dung moi thich hop, vi nhu dioxan hoic
THF va bd sung axit twong (ng v&i lugng thich hop. Cac sin phim thudng c6 thé
duoc tach riéng bang céch loc hodc bang k§ thuat séc ky. Viée chuyén héa hop chét c6
cong thire I thanh mudi dugc dung véi bazo c6 thé duoc tién hanh bing cach xi 1y hop
chit nay bing bazo nhu vay. Mot phuong phéap c6 thé c6 dé tao ra mudi nay 13, vi dy,
béng cach bd sung 1/n dwong luong ciia mubi bazo, vi nhu M(OH)y, trong 6 M = kim
loai hodc cation amoni va n = sb luong anion hydroxit, vao dung dich chira hop chit
trong dung mdi thich hgp (vi du etanol, hdn hop etanol-nuée, hdn hop

tetrahydrofuran-nudc) va loai béd dung moi bing cach lam bay hoi hodc lam kho lanh.

Chirng nao ma viéc didu ché chung khong duge md ta trong cac vi du, hop chit
c6 cong thirc I cling nhu tAt ca cac san phdm trung gian c6 thé dugc diéu ché theo cac
phuong phap twong tu hodc theo cdc phuong phap néu trong ban mo ta. Cac h.guyén
lidu ban du co6 thé mua duoc trén thi trudng, da biét trong linh vuc ndy hodc co thé
duoc didu ché theo c4c phuong phép da biét trong linh vuc ndy hodc céc phuong phap

tuwong tu.
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Sé& hiéu dugc rang, hgp chat ¢6 cong thirc chung I theo sing ché ¢6 thé duoc tao
dan xuét & nhém chire d thu duge cac din xudt c6 kha ning chuyén héa nguge thanh

hop chét ban dau in vivo.
Thir nghiém duge ly

Thy thé Vla ngudi dwoc tach dong bing RT-PCR tir toan b ARN gan ngudi.
Trinh ty m3 héa dugc tao dong phu trong vecto biéu hién sau khi gidi trinh tu dé xéac
nhan d6 ddng nhit cia trinh ty duge khuéch dai. D& chimg minh 4i luc ctia hop chét
theo sang ché vé6i thu thé Vla ngudi, céc thir nghiém gén két dugc tién hanh. Céc
mang té bao dugc tao ra tir té bao HEK293 dugc chuyén nhim nhanh bing vecto biéu

hién va sinh truéng trong thiét bi 1én men 20 lit theo phuwong phap chudn sau.

50g té bao duogc tai tao huyén phii trong 30ml dung dich dém phén giai lanh nhu
d4 vira méi dugc didu ché (HEPES 50mM, EDTA 1mM, MgCl, 10mM dugc didu
chinh dén d6 pH= 7,4 + hdn hop hoan toan cua chét e ché proteaza (Roche
Diagnostics)). Pdng nhét bing polytron trong 1 phit va dugc nghién bang séng 4m
trén d4 2 14n trong 2 phit & cudng do 80% (Vibracell sonicator). Ché phim dugc ly
tam trong 20 phit & téc do 5000 m/s? (500g) & nhiét do 4°C, loai bo hat va phén dich
ndi trén bé mit duge ly tAm trong 1 gidy & tbe do 430000m/s? & nhiét do 4°C (19000
vong/phit). Hat dugc tai tao huyén phu trong 12,5ml dung dich dém phan giai +
12,5ml suéroza 20% va dugc ddng nhit héa bang cach st dung polytron trong 1 dén2
phut. Nong d¢ protein dutyc xé4c dinh bang phuong phip Bradford va cac phén phan
uéc duge bao quan & nhidt d6 -80°C cho dén khi st dung. Di véi cac thir nghiém gén
két, 60mg hat ytri silicat SPA (Amersham) dugc tron véi phin phan udc cia mang
trong dung dich dém gén két (Tris 50mM, NaCl 120mM, KCI 5mM, CaCl, 2mM,
MeCl, 10mM) trong 15 phut ddng thoi trgn. Sau d6, S0ul hdn hop hat/mang dugc bd
sung vao timg 13 cla dia c6 96 16, sau d6 vao 50ul 3H-Vasopressin 4nM (American
Radiolabeled Chemicals) dwgc bd sung vao. Pdi véi phép do gin két tong thé, 100ul
dung dich dém gén két dugc bd sung vao cac 16 twong tmg, d6i v6i gén két khong dic
hiéu bang 100pl vasopressin lanh 8,4mM va dbi vé6i viée thir nghiém hop chit bing
100pu! phan pha lodng theo ddy cua timg hop chét trong DMSO 2%. Dia nay dugc 0
trong 1 gi® & nhiét d9 trong phong, ly tdm trong 1 phut & tdc @6 10000m/s? (1000g) va
dém trén thibt bi Packard Top-Count. S6 lugng gén két khong dic hiéu duge triy tir
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mbi 15 va sb liéu dugc chuén héa thanh gin két dic hidu t6i da thiét 1ap bang 100%.
Pé tinh ICso, dudng cong dugce khop bang cach sir dung mo hinh hdi quy khéng tuyén
tinh (XLfit) va K; dugc tinh bang cach sir dung déng thirc Cheng-Prussoff.

$6 liéu tiéu bidu sau cho thdy hoat tinh déi khang khang thu thé Vla nguoi cia
hop chéit theo sang ché:

Viduy Cong thirc cAu tric Tén hop chét pKi hVia
O
©% 2'-(1'H,3H-spiro[2-benzofuran-
N 1,4'-piperidin]-1'-yl)-1,3-
: g pip J-1'-y1) 0.5
<N dihydro-4'H-spiro[inden-2,5'-
&Q © [1,3]oxazol]-4'-on
O
©%> 1'-(4-0x0-1,3-dihydro-4'H-
| ~ spiro[inden-2,5'-[1,3]oxazol]-2'-
2 L _ 9,0
Q7 TN yl)-3H-spiro[2-benzofuran-1,4'-
§_£ © piperidin]-3-on
@C§> 2'(3 3-dimetyl-1'H,3H-spiro[2-
benzofuran-1,4'-piperidin]-1'-yl)-
] s | pip | '] yD) 03
o 1,3-dihydro-4"H-spiro[inden-
o
g 2,5'-[1,3]oxazol]-4'-on
2'-(4-metyl-1"H,3H-spiro[2-
benzofuran-1,4'-piperidin]-1'-yl)-
4 ™~ , o 8,2
s 1,3-dihydro-4'H-spiro[inden-
@o 2,5'-[1,3]oxazol]-4'-on
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Viduy Cong thirc chu tric Tén hop chét pKihVia
O .
S 4-metyl-1'-(4'-ox0-1,3-dihydro-
4'H-spiro[inden-2,5'-
5 I ' _ 8,0
| s [1,3]oxazol]-2'-yl)-3H-spiro[2-
o benzofuran-1,4'-piperidin]-3-on
O
\©§%> 5-metyl-1'-(4'-0xo0-1,3-dihydro-
~N 4'H-spiro[inden-2,5'-
6 , P ) 8,8
oSN [1,3]oxazol]-2'-yl)-3H-spiro[2-
@ o benzofuran-1,4"-piperidin]-3-on
O
/@% 6-metyl-1'-(4'-oxo0-1,3-dihydro-
~ 4'H-spiro[inden-2,5'-
7 L _ 8,8
o [1,3]oxazol]-2'-yl)-3H-spiro[2-
@ © benzofuran-1,4'-piperidin]-3-on
—_—O o
% 5-metoxy-1'-(4'-oxo0-1,3-
dihydro-4'H-spiro[inden-2,5'-
g ~ y piro] 8.5

0
)
Z

4

[1,3]Joxazol]-2'-yl)-3H-spiro[2-

benzofuran-1,4"-piperidin]-3-on
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Vidu Céng thirc ciu truc Tén hop chét pKihVia
H O o
% 5-hydroxy-1'-(4'-0x0-1,3-
dihydro-4'H-spiro[inden-2,5'-
9 _ i . 9,7
o N [1,3]oxazol]-2'-yl)-3H-spiro[2-
@ © benzofuran-1,4'-piperidin]-3-on
O
_ /Q% 6-metoxy-1'-(4'-oxo-1,3-
dihydro-4'H-spiro[inden-2,5'-
10 P ’ d , 8,6
o [1,3]oxazol]-2'-yl)-3H-spiro|[2-
. (o]
g benzofuran-1,4'-piperidin]-3-on
(@]
. /©%> 6-hydroxy-1'-(4-0x0-1,3-
N dihydro-4'H-spiro[inden-2,5'-
11 - _ 9,1
- o [1,3]oxazol]-2'-yl)-3H-spiro[2-
(0]
g benzofuran-1,4'-piperidin]-3-on
—O e}
\O/Q(%) 5,6-dimetoxy-1'-(4'-0xo0-1,3-
dihydro-4'H-spiro[inden-2,5'-
12 T Y pircl 7,5

>

0
Z

4

[1,3]oxazol]-2'-y1)-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-on
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Vidu Cong thirc cu triic Tén hop chét pKihVia
HO O
HO‘% | 5,6-dihydroxy-1'-(4'-oxo-1,3-
3 N dihydro-4'H-spiro[inden-2,5'- -
oS [1,3]oxazol]-2'-y1)-3H-spiro[2- ’
§ © benzofuran-1,4"-piperidin]-3-on
¥ o
f:% 4-flo-1'-(4'-0xo-1,3-dihydro-4'H-
" ~ spiro[inden-2,5'-[1,3]oxazol]-2'- 85
o>§ N\ yl)-3H-spiro[2-benzofuran-1,4'- ’
° piperidin]-3-on
o
F
\©€<£> 5-flo-1'-(4'-oxo-1,3-dihydro-4'H-
s 1}\ spiro[inden-2,5'-[1,3]oxazol]-2'- 2.0
o/~ yl)-3H-spiro[2-benzofuran-1,4'- ’
(@] .
g piperidin]-3-on
o
% 7-flo-1'-(4"-0xo-1,3-dihydro-4'H-
¥
spiro[inden-2,5'-[1,3]oxazol]-2'-
16 - piro[ [1.3] ] 8.7

Z

0

yl)-3H-spiro[2-benzofuran-1,4'-
piperidin]-3-on
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Viduy Cong thirc cdu tric Tén hop chit pKihVia
o
~ % 6-clo-1'-(4'-0x0-1,3-dihydro-4'H-
17 N spiro[inden-2,5'-[1,3]oxazol]-2'- 0.6
o \N\ yl)-3H-spiro[2-benzofuran-1,4'- ’
(@)
piperidin]-3-on
O
Br
\©§%3 5-bromo-1'-(4'-0x0-1,3-dihydro-
4'H-spiro[inden-2,5'-
18 L P 8,4
o N [1,3]oxazol]-2'-yl)-3H-spiro[2-
@ © benzofuran-1,4'-piperidin]-3-on
Khong dbi ximg
0 (-)-2’~(1’H,3H-spiro[2-
benzofuran-1,4’-piperidin]-1°’-
19 N 7,6
o>=N y1)-2,3-dihydro-4’H-spiro[inden-
©§ © 1,5°-[1,3]oxazol]-4’-on
Khong d6i ximg
(+)-2'-(1'H,3H-spiro[ 2-
benzofuran-1,4'"-piperidin]-1'-yl)-
20 piperidin]-1'-yl) 6.6

o

2,3-dihydro-4"H-spiro[inden-
1,5'-[1,3]oxazol]-4"-on
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Vidu Céng thirc ciu tric Tén hop chét pKihVia
:% ;:0 5-metyl-2'-(1'H,3H-spiro[2-
benzofuran-1,4'"-piperidin]-1'-yl)-
51 5 piperidin]-1'-yl) 0.1
QT TN 1,3-dihydro-4'H-spiro[inden-
© 2,5'-[1,3]oxazol]-4'-on
O
% 1'-(5-metyl-4'-oxo-1,3-dihydro-
4'H-spiro[inden-2,5'-
22 i P . 8,9
o N [1,3]oxazol]-2'-yl)-3H-spiro[2-
@O benzofuran-1,4'-piperidin]-3-on
Khong dbi xtng '
[®]
S (+)-1'-[5-metyl-4'-0xo0-1,3-
dihydro-4'H-spiro[inden-2,5'- :
23 N ' . 7,3
O/‘%N [1,3]oxazol]-2'"-yl]-3H-spiro[2-
/éj‘:—go benzofuran-1,4'-piperidin]-3-on
Khong dbi xtmg
o
4 (-)-1'-[5-metyl-4'-0x0-1,3-
dihydro-4'H-spiro[inden-2,5'-
24 N ' . 8,6
O)§N [1,3]oxazol]-2'-yl]-3H-spiro[2-
o o benzofuran-1,4'-piperidin]-3-on
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Vidu Cong thirc cAu triic Tén hop chét pKihVia
: %o 5,6-dimetyl-2'-(1'H,3H-spiro[ 2-
N benzofuran-1,4'-piperidin]-1'-yl)-
25 o PP ) 7,1
1,3-dihydro-4'H-spiro[inden-
o
2,5'-[1,3]oxazol]-4'-on
O .
% 1'-(5,6-dimetyl-4'-0x0-1,3-
N dihydro-4'H-spiro[inden-2,5'-
26 o ' 6,4
a [1,3]oxazol]-2'-yl)-3H-spiro[2-
/@O benzofuran-1,4'-piperidin]-3-on
o
% 1'-(5-metoxy-4'-oxo-1,3-
. N dihydro-4'H-spiro[inden-2,5'-
27 oS , 7,7
[1,3]oxazol]-2'-yl)-3H-spiro[2-
o
§/§—§ benzofuran-1,4'-piperidin]-3-on
O
%:’O 1'-(5-hydroxy-4'-oxo-1,3-
~ dihydro-4'H-spiro[inden-2,5'-
28 A 8,4

0

i
| j:
0

[1,3]oxazol]-2"-y1)-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-on
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benzofuran-1,4'-piperidin]-3-on

Vi du Céng thirc ciu tric Tén hop chit pKi hVia
o 2'-(1'H,3H-spiro[2-benzofuran-
- 1,4'-piperidin]-1'-yl)-5-
29 N (trimetylsilyl)-1,3-dihydro-4'H- | 6,2
§ o spiro[inden-2,5'-[1,3]oxazol]-4'-
>,Si on
O
©% 5-flo-2'-(1'H,3H-spiro[ 2-
benzofuran-1,4'-piperidin]-1'-yl)-
30 L - 90
o ™N 1,3-dihydro-4"H-spiro[inden-
’@0 2,5'-[1,3]oxazol]-4'-on
F
O
@% 5-clo-2'-(1'H,3H-spiro[ 2-
N benzofuran-1,4'-piperidin]-1'-yl)- '
31 PR _ 9,0
o N 1,3-dihydro-4"H-spiro[inden-
@o 2,5'-[1,3]oxazol]-4'-on
Cl1
@% 1'-(5,6-dimetoxy-4'-oxo0-1,3-
N dihydro-4'H-spiro[inden-2,5'-
32 =" ’ pirel 6.4
~o [1,3]oxazol]-2'-yl)-3H-spiro[2-

/

-49-




27750

Viduy Cong thirc cu tric Tén hop chét pKihVi,
O
©€<i> 1'-(5,6-dihydroxy-4'-oxo-1,3-
N dihydro-4'H-spiro[inden-2,5'-
33 o= Y P _ 6,7
~o [1,3]oxazol]-2'-yl)-3H-spiro[2-
_ benzofuran-1,4'-piperidin]-3-on
HO -
O
5,6-diflo-2'-(1'H,3H-spiro[2-
T benzofuran-1,4'"-piperidin]-1'-yl)-
34 . piperidin]-1'-yl) 0.4
o 1,3-dihydro-4'H-spiro[inden-
- 2,5'-[1,3]oxazol]-4'-on
(% 1'-(5,6-diflo-4'-ox0-1,3-dihydro-
N 4'H-spiro[inden-2,5'-
35 o pirel 8,9
[1,3]oxazol]-2'-yl)-3H-spiro[2-
' benzofuran-1,4'-piperidin]-3-on
——
=~ / o ’ ’ :
N 2’-(1’H,5H-spiro[furo[3,4-
b]pyridin-7,4’-piperidin]-1’-yl)-
36 _ j;N Py P y 8.6

4

1,3-dihydro-4’H-spiro[inden-
2,5’-[1,3]oxazol]-4’-on
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Vi dy Cong thirc cau triic Tén hop chét pKihVia
N
| I e .
= 2’-(1°’H,7H-spiro[ furo[3,4-
N b]pyridin-5,4’-piperidin]-1’-yl)-
37 D=n. e pIpEHEI & 8,0
e <o 1,3-dihydro-4 H-spiro[inden-
2,5°-[1,3]oxazol]-4’-on
7 2'-(5,5-dimetyl-1'H,5H-
~ = (®]
spiro[ furo[3,4-b]pyridin-7,4'-
38 T iperidin]-1'-y1)-1,3-dihydro- 9,2
o piperidin]-1'-yl) ydr
- 4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on
=" 2'-(7,7-dimetyl-1'H,7H
% +(7,7-dimetyl-'H, 7H-
_ spiro[ furo[3,4-b]pyridin-5,4'-
39 T iperidin]-1'-yl)-1,3-dihydro- 9,1
o piperidin]-1'-yl) y
- 4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on
.—N ] : 1
~ 2% 2'-(7,7-dimetyl-1'H,7H-
spiro[furo[3,4-b]pyridin-5,4'-
N
40 . piperidin]-1'-yl)-5-metoxy-1,3- 8,3
o dihydro-4'H-spiro[inden-2,5'-

[1,3]oxazol]-4'-on
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Vidu Cong thirc ciu tric Tén hop chét pKihVia
——N [] . [
~ 7 < 2'-(7,7-dimetyl-1'H,7H-
spiro[furo[3,4-b]pyridin-5,4'-
N
41 o piperidin]-1'-y1)-5-hydroxy-1,3- 8,9
@o dihydro-4'H-spiro[inden-2,5'-
- [1,3]oxazol]-4'"-on
N 2'-(2-metyl-1'H,5H-
N = O
spiro[furo[3,4-b]pyridin-7,4'-
N
iperidin]-1'-y1)-1,3-dihydro- 91
42 5 /gN piperidin]-1'-yl) ihydro
- - 4'H-spiro[inden-2,5'-
O ' | [1,3]oxazol]-4'-on
7S | 2-metyl-1'-(4'-0x0-1,3-dihydro-
~N = O
4'H-spiro[inden-2,5'-
N -
1,3 1]-2'-yl)-5H- 8,3
43 ()’/L>}q [1,3]oxazol]-2'"-yl)
- spiro[furo[3,4-b]pyridin-7,4'-
piperidin]-5-on
2'-(3-metyl-1H,5H-
spiro[furo[3,4-b]pyridin-7,4'-
44 N iperidin]-1'-yl)-1,3-dihydro- 8,7
<3«’£>Tq p1p | | Y.d- 5?
- - 4'H-spiro[inden-2,5'-
O [1,3]oxazol]-4'-on
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O

4'H-spiro[inden-2,5'-

Vidu Cong thirc cdu tric Tén hop chit pKi hVia
7N 2 3-metyl-1'-(4'-0xo-1,3-dihydro-
~N = o
4'H-spiro[inden-2,5'-
™~
4 v 1,3 1]-2'-yl)-5H- 7,6
5 O)%N [1,3]oxazol]-2'-yl)
- spiro[ furo[3,4-b]pyridin-7,4'-
piperidin]-5-on
I ] o 2'-(6-metyl-1H,1'H-
N_ =
spiro[ furo[3,4-c]pyridin-3,4'-
N
46 =N piperidin]-1'-y1)-1,3-dihydro- 8,5
o 4'H-spiro[inden-2,5'-
[1,3]oxazol]-4"-on
(o]
N ~ T 6-metyl-1'-(4"-oxo0-1,3-dihydro-
= 4'H-spiro[inden-2,5'-
N , i
47 O)§N [1,3]oxazol]-2'-yl)-1H- 7,8
o spiro[ furo[3,4-c]pyridin-3,4'-
piperidin]-1-on
2'-(2-metyl-1H,7H-
spiro[ furo[3,4-b]pyridin-5,4'-
48 T iperidin]-1'-yl)-1,3-dihydro- 7,9
Iy piperidin]-1'-yl) y
O

&*

[1,3]oxazol]-4"-on
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Vidu Cbng thirc cu tric Tén hop chét pKihVia
= = 2-metyl-1'-(4"-ox0-1,3-dihydro-
S S
4'H-spiro[inden-2,5'-
49 kN 1,3]oxazol]-2'-yl)-7H- 7,0
T [1,3]oxazol]-2y)
- spiro[furo[3,4-b]pyridin-5,4'-
piperidin]-7-on
B : o 2'-(6-metyl-1'H,3H-
spiro[ furo[3,4-c]pyridin-1,4'-
N
50 NN piperidin]-1'-yl)-1,3-dihydro- 8,0
o 4'H-spiro[inden-2,5'-
L [1,3]oxazol]-4"-on
o
NS . 6-metyl-1'-(4'-oxo0-1,3-dihydro-
= 4'H-spiro[inden-2,5'-
N '
51 . o)§N [1,3]oxazol]-2 -yl)-3H-‘ 7,9
X spiro[ furo[3,4-c]pyridin-1,4'-
piperidin]-3-on
N
. = o 2'-(3-metyl-1H,7H-

spiro[furo[3,4-b]pyridin—5,4'—
N

52 P piperidin]-1'-y1)-1,3-dihydro- 8,3

o 4'H-spiro[inden-2,5'-

[1,3]oxazol]-4'-on
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Vidu Cong thirc ciu tric Tén hop chét pKi hVia
N O : .
7 = 3-metyl-1'-(4'-oxo-1,3-dihydro-
4'H-spiro[inden-2,5'-
53 T 1,3 []-2"-yl)-7H- 7,4
L [1.3]oxazol]-2"y)
o spiro[ furo[3,4-b]pyridin-5,4'-
piperidin]-7-on
Cl1 =~ 7
N o 6-clo-1'-(4'-0x0-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-2'-
54 LN p . [ .] . 7’4
ol 1 yl)-1H-spiro[furo[3,4-c]pyridin-
(0]
g 3,4'-piperidin]-1-on
O
== O - - l_ |_ - - 1 - ! -
N 4-clo-1'-(4'-oxo0-1,3-dihydro-4'H
<t ~ spiro[inden-2,5'-[1,3]oxazol]-2'-
55 ) ' . 6,5
o, g yl)-1H-spiro[furo[3,4-c]pyridin-
° 3,4'-piperidin]-1-on
% 2'-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-yl)-5,7-
™~
dihydro-4'H- 8,2
56 ()’/gbrq ihydro
- spiro[xyclopenta[b]pyridin-6,5'-
/ ;:t;q [1,3]oxazol]-4'-on
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Tén hop chét

Vi du Cong thtrc cdu trac pKihVia
o 3-(clometyl)-2'-(1'H,3H-spiro[2-
benzofuran-1,4'-piperidin]-1'-yl)-
N
57 0)§N 5,7-dihydro-4'H- 6,3
o spiro[xyclopenta[c]pyridin-6,5'-
X
c l N [1,3Joxazol]-4'-on
o) 3-metyl-2'-(1'H,3H-spiro[2-
benzofuran-1,4"-piperidin]-1'-yl)-
N
58 o )§N 5,7-dihydro-4'H- 7,7
o spiro[xyclopenta[c]pyridin-6,5'-
x _
L = [1,3]oxazol]-4"-on
@% 3-(flometyl)-2'-(1'H,3H-spiro[2-
N benzofuran-1,4'-piperidin]-1'-yl)-
59 oS 5,7-dihydro-4'H- 7,6
5 o spiro[xyclopenta[c]pyridin-6,5'-
NZ [1,3]oxazol]-4'-on
©% 3-(diflometyl)-2'-(1'H,3H-
~ spiro[2-benzofuran-1,4'-
60 oS piperidin]-1'-yl)-5,7-dihydro- 7,7
i} S o 4'H-spiro[xyclopenta[c]pyridin-
N 6,5'-[1,3]oxazol]-4'-on
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Vi du Céng thirc chu tric Tén hop chit pKi hVi,
@E% 2'-(1'H,3H-spiro[2-benzofuran-
- 1,4'-piperidin]-1'-yl)-3-
61 0N (triflometyl)-5,7-dihydro-4H- | 8,5
) S o spiro[xyclopenta[c]pyridin-6,5'-
F=] N= [1,3]oxazol]-4"-on
Q% 2'-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-yl)-3,4-
62 Yy | e 73
: o0 N dihydro-2H,4'H-spiro[naphtalen-
%o 1,5'—[1,3]oxazpl]-4'-on
©§% 1'-(4'-0x0-3,4-dihydro-2H,4'H-
spiro[naphtalen-1,5'-
63 N pirolnzp . 6,7
5 ).\\N [1,3]oxazol]-2'-yl)-3H-spiro[2-
%O benzofuran-1,4'"-piperidin]-3-on
O .
©% 2'-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-y1)-3,4-
6 N pip yl) 9.0

r

0

g

dihydro-1H,4'H-spiro[naphtalen-
2,5'-[1,3]oxazol]-4'-on
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Vidu Cong thirc cu tric Tén hop chét pKihVia
o
\ 1’-(4’-0x0-3,4-dihydro-1H,4’H-
O
spiro[naphtalen-2,5’-
65 . ™ 1,3]oxazol]-2’-yl)-1"H,3H- 8,8
. )%N [1,3] 1-2’-yl)
‘ spiro[2-benzofuran-1,4’-
(@]
piperidin]-3-on
Khong d6i ximg 1°-[4°-0%0-3,4-dihydro-1H,4°H-
@i(% spiro[naphtalen-2,5’-
[1,3]oxazol]-2’-yl]-1°"H,3H-
66 ™ ] Y 9,1
O/KN spiro[2-benzofuran-1,4’-
& o piperidin]-3-on chét ddng phan
ddi anh A
Khong d& xﬁgg 1’-[4’-0x0-3,4-dihydro-1H,4 H-
©% spiro[naphtalen-2,5’-
1,3]Joxazol]-2’-yl]-1"H,3H-
o B [1,3]oxazol]-2"-yl] y
O/I§N spiro[2-benzofuran-1,4’-
& o© piperidin]-3-on chét ddng phan
ddi anh B
7 i\ - 2'-(7,7-dimetyl-1'H,7H-
spiro[ furo[3,4-b]pyridin-5,4'-
6 T iperidin]-1'-yl)-4-metoxy-1,3- | 8,1
8 . /|§N piperidin]-1'-yl)-4-metoxy

dihydro-4'H-spiro[inden-2,5'-

[1,3]oxazol]-4'-on
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Vidu Cong thirc cdu tric Tén hop chét pKihVia

=" 2'-(7,7-dimetyl-1"H,7H-
spiro[ furo[3,4-b]pyridin-5,4'-

piperidin]-1'-yl)-4-hydroxy-1,3- 9,3
dihydro-4'H-spiro[inden-2,5'-

[1,3]oxazol]-4'-on

69

2'-(7,7-dimetyl-1-oxido-1'H,7H-
spiro[ furo[3,4-b]pyridin-5,4'-

piperidin]-1'-yl)-1,3-dihydro- 7,3

4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on

70

2'-(3-hydroxy-7,7-dimetyl-
1'H,7H-spiro[ furo[3,4-b]pyridin-
5,4'-piperidin]-1'-yl)-1,3- 10,2
dihydro-4'H-spiro[inden-2,5'-

71

[1,3]oxazol]-4'-on

2'-(2-hydroxy-7,7-dimetyl-
1'H,7H-spiro[ furo[3,4-b]pyridin-
5,4'-piperidin]-1'-yl)-1,3- 8.5
dihydro-4'H-spiro[inden-2,5'-

72

[1,3]oxazol]-4'-on

Bang 1: Gia tri pKi ctia cac vi dy dugc chon
Dugc phim

Hop chét c6 cong thirc I va cac mubi duge dung c6 thé dugc st dung 1am chét c6
tac dung diéu tri bénh, vi du, dudi dang dugc phém. Dugc phém nay cé thé dugc dung

qua dudng miéng, vi du, duéi dang vién nén, vién nén dugc bao, vién bao duong, vién
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nang gelatin cimg va mém, dung dich, nhil twong hodc huyén phu. Tuy nhién, viéc
dung cling c6 thé tac dong theo duong rudt, vi dy, dudi dang thudc dan, hodc ngoai

duong tiéu hoa, vi dy, duéi dang dung dich tiém.

Hop chét c6 cong thirc I va céc mubi dugc dung cia no ¢ thé cb thé dugc xi ly
biing céc chit mang tro v& mit duoc Iy, v6 co hoge hitu co dé san xuét dugc pham.
Lactoza, tinh bdt ngd hodc cac din xuit cia nd, da talc, axit stearic hodc céc mudi coa
né va dang tuong tu co thé duge st dung, vi dy, lam chét mang nhu vay cho vién nén,
vién nén dugc bao, vién bao dudng va vién nang gelatin cing. Cac chét mang thich
- hop cho vién nang gelatin mém 13, vi du, diu thuc vat, sap, cht béo, rugu polyhydric
ban rin va léng va dang twong tu. Tuy nhién, phu thudc vao ban chét ctia hoat chét,
thuong khong yéu ciu phai c6 chit mang trong trudng hop vién nang gelatin mém.
Céc chit mang thich hop dé san xuét dung dich va sird 13, vi dy, nudc, rugu polyhydric,
glyxerol, déu thyc vat va dang tuong ty. Cac chét mang thich hop cho thudc dan 13, vi
du, dau ty nhién hoéflc du dugc 1am rén, séap, chét béo, ruou polyhydric bén lc’)ng‘ho'ac

16ng va chét tuong tu.

Hon nita, duge phim nay c6 thé chia chit bd tro dwgc dung nhu chit bao quan,
chit hoa tan, chit 1am én dinh, chit thAm uét, chit nhii hoa, éhét lam ﬁgot, chét tao
mau, chét tao huong vi, mubi dé lam thay dbi ap suét thAm thiu, duhg dich dém, chét
gidu vi hodc chét chéng oxy héa. Ching ciing c6 thé chtra chét hitu hiéu dé diéu tri

bénh khac nita.

Séang ché ciing dé cap dén thube chira hop chét c6 cong thirc I hodic mudi dugc
dung cua nd va chit mang tro dé didu tri bénh, nhu 13 quy trinh san xuét chiing, bao
gém budc mang mdt hodc nhiéu hop chét c6 cong thirc I va/hodc mubi dugc dung cla
né va, néu mubn, médt hoic nhiu chét c6 gia tri dé diéu tri bénh khac vao dang ding

thao dugc cung véi mdt hogde nhidu chit mang tro dé diéu tri bénh.

Lidu lugng c6 thé thay dbi trong pham vi gi6i han rong va tat nhién 13 phai dugc
didu chinh theo céc yéu ciu riéng ré trong tirng truong hop cu thé. Trong trudng hop
dung qua dudng miéng, lidu lwong hop chit c6 cong thirc chung I cho ngudi 16n ¢6 thé
thay dbi trong khoang tir 0,01mg dén 1000mg trong mot ngdy hodc mudi dugc dung

cta nd voi lugng twong Ung. Lidu lugng hing ngay c6 thé duqc dung duéi dang lidu
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duy nhat hodc dudi dang lidu chia nho va, ngoai ra, ciing ¢6 thé vugt qua gi6i han trén

khi duoc chi dinh.

Céc vi du sau minh hoa sang ché ma khong lam gidi han pham vi cia séng che,

nhung chi nhim lam vi du tiéu biéu cho sang ché. Dugc phim thudng chira hop chét

¢6 cong thire I véi luong ndm trong khoang tir 1 dén 500mg, cu thé 1a tir 1 dén 100mg.

Céc vi du v& dugc phdm theo sang ché la:

Vidu A

Duoc phdm dang vién nén sau dugc san xuét theo cach théng thuong:

‘ mg/vién nén
Thanh phan

5 25 100 500

Hop chét ¢6 cong thirc I 5 25 100 500
DTG Lactoza khan ' 125 105 30 150

Sta-Rx 1500 | 6 6 6 60

Xenluloza vi tinh thé 30 30 30 450

Magie Stearat 1 1 1 1
Tbng cong 167 167 167 831

Bang 2: Duoc phim dang vién nén c6 thé

Quy trinh san Xudt

1. Tron chc thanh phén 1, 2, 3 va 4 va tao hat v&i nuée tinh khiét.

2 Lam kho céc hat nay & nhiét d6 50°C.

3. Cho céc hat di qua thiét bi nghién thich hop.

4 B6 sung thanh phén 5 va tron trong ba phut; nén trén thiét bi nén thich hop.
Vi du B-1

Dugc pham dang vién nang sau dugc san xut:

-61-



27750

Thanh phan mg/vién nang

5 25 100 500
Hop chét c6 cong thirc I 5 25 100 500
Lactoza chira nuéc ' 159 123 148 -
Tinh bot ngd 25 35 40 70
P4 Talc | 10 15 10 25
Magie Stearat 1 2 2 5
Téng cong 200 200 300 600

Bang 3: Dugc phim thanh phin dang vién nang c6 thé c6

Quy trinh san xudt

1. Tron céc thanh phan 1, 2 va 3 trong thiét bi tron thich hgp trong 30 phut.

2. B4 sung thanh phén 4 va 5 va tron trong 3 phit.

3. Lam d4y vao vién nang thich hop.

chp chét c6 cong thirc I, lactoza va tinh bt ngd trudce tién dugc tron trong thiét

bi trdn va sau d6 trong may nghién. Hon hop duge cho trd lai thiét bi trén; d4 talc

duoc bd sung vao d6 va tron k§. Hon hop nay dugc lam dy bang may vao vién nang

thich hgp, vi dy, vién nang gelatin cimg.

VidyB-2

Duoc pham dang vién nang gelatin mém sau dugc san xuat:

Thanh phén mg/vién nang
Hop chét c6 cong thire I 5
Sap mau vang 8
Déu ddu nanh dugc hydro hoa 8
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Déu thuc vat dugc hydro hda mot phén 34
Déu dau nanh 110
Tbng cong 165

~ Bang 4: Dugc phim chtra thanh phén dang vién nang gelatin mém c6 thé c6

Thanh phﬁnl mg/vién nang
Gelatin | 75
Glyxerol 85% 32
Karion 83 8 (chit kho)
Titan dioxit | 0,4

, S4t oxit mau vang 1,1
Tbng cong 116,5

Bang 5: Dugc pham dang vién nang gelatin mém c6 thé c6
Quy trinh san Xudt

Hop chét c6 cong thire 1 duge hoa tan trong mdi trudng noéng chay cua cac thanh
phén khéc va hdn hop duoc 1am day vao vién nang gelatin mém c6 kich ¢& thich hop.

Vién nang gelatin mém d3 lam ddy dugc xit ly theo cac quy trinh thdng thudng.
ViduC

Dugc pham dang thudc dan sau dugc san xudt:

Thanh phan mg/thubc dan
Hop chét c6 cong thic I 15
Khdi thube dan 1285
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Tbng cong 1300

Bang 6: Duogc pham dang thudc dan c6 thé c6

Quy trinh san xudt

Khdi thudc dan duge 1am néng chay trong binh lam bang thity tinh hodc thép,
dugc tron k§ va 1am ngudi dén nhiét do 45°C. Sau d6, hop chét c6 cong thirc I da duge
tao bot min duge bd sung vao do va duge khudy cho dén khi né dugc phan tan hoan
toan. Hon hop duoc rét vao khudn thubc dan c6 kich c& thich hop, dé ngudi; sau d6
thube dan nay dugc loai bé khoi khudn va duge dong géi riéng 1€ trong gidy sép hoic
phoi kim loai.
ViduD

Dung dich tiém cua dugc pham sau dugc san xuat:

Thanh phin mg/dung dich tiém.
Hop chét c6 cong thirc I 3
Polyetylen Glycol 400 150

axit axetic Bé sung vira d, pH 5,0
Nuédce dung cho dung dich tiém Diéu chinh dén 1,0ml

Béng 7: Dugc phidm dang dung dich tiém c6 thé chira c4c thanh phan

Quy trinh sdn Xudt

Hop chét c¢6 cong thie I dugce hoa tan trong hdn hop ctia Polyetylen Glycol 400
va nue ding dé tiém (phin). Do pH dugc diéu chinh dén 5,0 bing axit axetic. Thé
tich dugc diu chinh dén 1,0ml bing céch bd sung nude v6i lwgng du. Dung dich dugce
loc, lam ddy vao céc dng bang cach sir dung phan du thich hgp va dugc vo tring.

ViduE

Dugc phdm dang g6i nho sau dugc san xuat:
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Thanh phin mg/gdi nhd
Hop chét ¢ cong thirc I 50
Lactoza, bot min 1015
Xenluloza vi tinh thé (AVICEL PH 102) 1400
Natri carboxymetyl xenluloza 14
Polyvinylpyrolidon K 30 10
Magie stearat 10
Chét phu gia tao hwong vi 1
‘Téng cong 2500

Bang 8: Dugc pham dang g6i nhéd c6 thé chira thanh phan

Quy trinh san xuat

Hop chét co cong thic I dugce tron voi lactoza, xenluloza vi tinh thé va natri

carboxymetyl xenluloza va dugc tao hat véi hdn hop cua polyvinylpyrolidon trong

nude. Hat ndy duge tron v6i magie stearat va chét phu gia tao huong vi va dugc lam

day vao gdi nhd.

Danh muc bang dudi day 1a cac chit viét tit dugc sir dung trong tai liéu sang ché.

AIBN azobisisobutyronitril

nuée mudi dung dich natri clorua bdo hoa trong nudc
CH:CL diclometan

Cp , xyclopentadienyl, CsHs~

cod xyclooctadien

CSO (10-camphorsulfonyl)oxaziridin
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Cu(OTf) ddng(IT) triflometansulfonat
DBU 1,8-diazabixyclo[5.4.0Jundec-7-en
DIBAL-H diisobutyl nhom hydrua
DMAP 4-(N,N-dimetylamino)-pyridin
DME 1,2-dimetoxyetan

DMSO dimetylsulfoxit

Et:N trietylamin

LDA lithi diisopropylamit

LiHMDS lithi bis(trimetylsilyl)amit
MéOH metanol

MS 4A réy phén tir 4Angstrom

NaOH natri hydroxit

n-BuOH n-butanol

RT | nhiét d6 trong phong

t-BuOK, KOtBu | kali ferz-butanolat

TFA axit trifloaxetic

THF tetrahydrofuran

TMSCN trimetylsilyl xyanua

TPP triphenylphosphin

Bang 9: Danh muc cac chit viét tat

Phén thir nghiém

-66-




27750

Céc vi du sau dugc dé xuit dé minh hoa sang ché. Ching khong nén dugce coi la

lam gi6i han pham vi cua sang ché, ma chi 1am vi du tiéu biéu cta no.
Céc hop chét trung gian pyridin ¢6 cdng thirc (XXV)
Hop chét trung gian pyridin 1
(2-Clo-5-metylpyridin-3-yl)metanol

N OH

F
N Cl

Bb sung etyl cloformat (0,98 g, 0,87 ml, 9,1 mmol) vao dung dich cta axit 2-
clo-5-metylnicotinic (1,5 g, 8,6 mmol) va trietylamin (0,92 g, 1,3 ml, 9,1 mmol) trong
tetrahydrofuran (24 ml) & nhiét do nim trong khoang tir 0 dén 5°C. Bé d4 dugc théo ra
sau 5 phuat va vi€c khudy dugc tiép tuc trong 1 gid. Céc chit rén duoc loai bo bing
céch loc va duoc rira bang tetrahydrofuran. Phan dich loc duge cd tfong chan khong dé
tao ra anhydrit hdn hop thd. BS sung anhydrit hdn hop thu dugc tir trén vao dung dich
ctia lithi nhdom hydrua (0,34 g, 9,1 mmol) trong tetrahydrofuran (18 ml) dudi dang
dung dich trong tetrahydrofuran (9 ml) & -78°C trong khoang 20 phat. Viéc khudy
duge tiép tuc trong 2 gid. Hon hop phan tng dugce dap t4t bang cach bd sung nuéc
(0,34 ml), dung dich natri hydroxit chita nuéc 2 M (0,34 ml) va nudéc mdt lan nita
(1,02 ml) & -70°C. Bé d4 kho/axeton dugc thdo bo va viée khudy duoc tiép tuc trong 1
gidr. Chit két tia dugc loai bd bing cach loc va dugc rira bang tetrahydrofuran. Phin
dich loc dugc cd trong chin khong 8 tao ra hop chét & d& muc (1,1 g, 82%) dudi dang
chét rin mau tring, chét nay dugc st dung trong budc tiép theo ma khong can tinh ché

thém. MS m/e: 158 [(M+H)"].
Hop chét trung gian pyridin 2
2-(3-Bromopyridin-2-yl)propan-2-ol
7 Br

B sung ting giot metyl magie clorua, 3 M trong tetrahydrofuran (16 ml, 49
mmol) vao dung dich cia metyl 3-bromopicolinat (5,0 g, 23 mmol) trong

tétrahydrofuran (116 ml) trong khoang 15 phut & nhiét dd nam trong khoang tir 0 dén
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5°C. B& d4 dugc thdo ra sau 30 phut va viée khudy duoc tiép tuc trong 1 gio. Hon hop
phan Gng duogc dép t4t bing dung dich hydro clorua chira nudc 2 M (23 ml, 46 mmol)
va dugc khudy trong 5 phut. Dung méi dugc lam bay hoi. Phén cin dugc phan b gitta
tert-butyl metyl ete (100 ml) va dung dich amoni clorua béo hoa (100 ml). Cac lop
dugc tach ra. Lép chira nudc dugc chiét bang hai phan 100ml cla fert-butyl metyl ete.
Céc 16p hitu co duge két hop duge rira bing mét phan 50ml nuée mudi, duge lam khd
bang natri sulfat khan, dugc loc va dugc 6 trong chan khong. Sic ky nhanh bang n-
heptan/etyl axetat 1am chét rira giai tao ra hop chat & d& muc (4,2 g, 76%) dudi dang
dAu mau vang nhat c6 do tinh khiét bing 90% theo NMR. MS m/e: 216, 218 [(M+H)'].

Hop chét trung gian pyridin 3

2-(2-Bromopyridin-3-yl)propan-2-ol

Bd sung isopropyl magie clorua, 2 M trong tetrahydrofuran (15 ml, 30 mmol)
vao dung dich cua 2,3-dibromopyridin (5,5 g, 23 mmol) trong tetrahydrofuran (77 ml)
o 'nhiét d6 trong phong. Hon hop phéan tng dugc khudy trdng 45 phut. Axeton (2,7 g,
3.4 ml, 46 mmol) dugc bd sung nhanh & nhiét do trong phong. Hon hop phan tng
duge khudy trong 16 gid va dugc dép tt bang dung dich hydro clorua chira nuéc 2 M
(15 ml). Dung mdi duoc 1am bay hoi. Phin cin dugc phan bb giita etyl axetat (100 ml)
va nuéce (100 ml). Céc 16p duge tach ra. Lép chita nude duge chiét bang mot phéan
100ml cua etyl axetat. Cac 16p hitu co duoc két hop duogc rira bing mot phén 50ml cta
dung dich amoni clorua bdo hoa, dugc lam kho b%mg natri sulfat khan, dugc loc va
dugc co trong chan khong. S#c ky nhanh bing n-heptan/ety! axetat tao ra hop chét & dé
muyc (2,4 g, 48%) dudi dang dAu nhét mau nau nhat. MS m/e: 216, 218 [(M+H)'].

Hop chét trung gian fert-butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat ¢
cong thie (XXVII)

Quy trinh chung I: Phan Gng két hop Suzuki

B6 sung paladi(I)axetat (0,05 duong luong) va triphenylphosphin (0,1 duong
lugng) vao dung dich cua hop chit di vong thom c6 cong thic (XXV), tert-butyl 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5 ,6-dihydropyridin-1(2H)-carboxylat
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(1,1-1,5 duong lugng) va kali cacbonat (3 duong lugng) trong 1,2-dimetoxyetan/nuéce
(0,2 M, 4:1). Hon hgp phén tng duoc gia nhiét & 90°C va dugc khudy trong khodng
thoi gian ti 6 dén 24 gid. Hon hop phéan g dugce phan b gitta dung moi hiru co nhu
etyl ‘axetat hogic fert-butyl metyl ete va nu6c. Céc 16p duge tach ra. Lép chira nuéc
duge chiét bang mot hoic hai phin dung méi hitu co. Cac 16p hitu co dugc két hop
duge 1am kho bing natri sulfat khan, duge loc va dugc cd dén kho. Tinh ché bang séc
ky nhanh tao ra fert-butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat c6 cong thirc
(XXVID).

tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 1

tert-Butyl 4-(3-(hydroxymetyl)-5-metylpyridin-2-y1)-5,6-dihydropyridin-1(2H)-

carboxylat

Hop chit & d& muc thu duoc duéi dang ddu nhdt mau vang nhat véi hiéu suét
89% theo quy trinh chung XXVII tir (2-clo-5-metylpyridin-3-yl)metanol va fert-butyl
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat.
MS m/e: 305 [(M+H)].

tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 2

tert-Butyl 4-(2-(2-hydroxypropan-2-yl)pyridin-3-yl)-5 ,6-dihydropyridin-1(2H)-

carboxylat

Hop chét & d& myc thu duge dudi dang dau nhé6t khong mau véi hidu suét 35%

theo quy trinh chung I tir 2-(3-bromopyridin-2-yl)propan-2-ol va tert-butyl 4-(4,4,5,5-
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tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat. MS m/e:
319 [((M+H)™].

tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 3

Metyl 2-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-yl)-5-metyl

nicotinat

Hop chit & dé& muc thu duoc duéi dang diu nhét mau nau nhat vé6i hiéu sut
78% theo quy trinh chung I tir metyl 2-clo-5-metylnicotinat va fer¢-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat. MS m/e:
333 [(M+H)™].

tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 4

Metyl 3-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-yl)-5-metyl

picolinat

Hop chit & d& muc thu dugc dudi dang chét rdn mau vang hiéu suét 74% theo
quy trinh chung I tir metyl 3-bromo-5-metylpicolinat va tert-butyl 4-(4,4,5,5-
tetrametyl-l,3,2-dioxaborolan—2-yl)-5,6-dihydropyridin-1(2H)-carboxylat. MS m/e:
333 [((M+H)"].

tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 5

Axit 2-(1-(tert-butoxycacbonyl)-1,2,3 ,6-tetrahydropyridin-4-yl)-5-

metylnicotinic
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Hdn hop cua metyl 2-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-yl)-
5-metylnicotinat (2,5 g, 7,5 mmol) trong 1,4-dioxan (38 ml) va dung dich natri
hydroxit chtta nuée 2 M (38 ml, 75 mmol) dugc khudy trong 3 gid & nhiét 4 trong
phong. Hon hgp phéan tmg nay dugce phan bb giita etyl axetat (125ml) va nudce (10 ml).
Céc 16p dugce tach ra. Lép chira nude dugce axit hoa bing cach bd sung dung dich axit
clohydric chira nuée 2 M (38 ml, 75 mmol) va dugc chiét bing nim phan 125ml cua
etyl axetat. Céc 16p etyl axetat dugc két hop tir viéc chiét axit dwoc 1am kho bing natri
sulfat khan, dugc loc va dugc ¢ trong chan khong. Phén cin duoc nghién min trong
n-heptan (50 ml) va etyl axetat (5 ml). Chét két tia dugc thu gom bang cach loc, dugce
rira bang n-heptan va dugc lam kho trong chan khong d8 tao ra hop chét & d& muc (1,5

g, 64%) dudi dang chit rdn mau vang nhat. MS m/e: 319 [(M+H)'].
tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 6

Axit 3-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-yl)-5-

metylpicolinic

Dung dich ctia metyl 3-(1-(tert-butoxycaébonyl)—1,2,3,6-tetrahydropyridin—4-
yl)-5-metylpicolinat (1,0 g, 3,1 mmol) trong 1,4-dioxan (15 ml) va dung dich natri
hydroxit chta nuée 2 M (15 ml, 31 mmol) duge khudy trong 2 gi & nhiét do trong
phong. Hon hgp phén tng nay duoc phan bb giita isopropyl axetat (50 ml) va nuéce (30
ml). C4c 16p dugc tach ra. Lop chira nuée duge axit hoa bing cach bd sung dung dich

axit clohydric chira nue 2 M (15 ml, 31 mmol) va dugc chiét bing nam phan 75-ml
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cua etyl axetat. Cac 16p etyl axetat duogc két hop tir viéc chiét axit dugc 1am khd bang
natri sulfat khan, dugc loc va duge cb trong chian khong. Phén cin duoc nghién min
~ trong n-heptan (20 ml) va etyl axetat (2 ml). Chét két tia dugc thu gom bang céach loc,
dugc rira biang n-heptan va dugce lam khd trong chan khong d8 tao ra hop chét & dé

muc (1,0 g, dinh lugng) duéi dang chét rin mau tring. MS m/e: 319 [(M+H)"].
tert-Butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat 7

Axit 2-(1-(tert-Butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-y1)-6-

metylnicotinic

Hop chét & & muc thu dugce dudi dang bot mau tréng hiéu sut 30% theo quy
trinh chung I tr axit 2-clo-6-metylnicotinic va iert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat. MS m/e: 319 [(M+H)"].

Céc hop chét trung gian iot-spiropiperidin ¢6 cong thirc (XX VIII)
Quy trinh chung II: Déng vong bang iot va bac(I)oxit

B& sung iot (1,5 duong lugng) vao dung dich cla ferz-butyl 4-aryl-5,6-
dihydropyridin-1(2H)-carboxylat c6 cong thirc (XXVII) trong 1,4-dioxan /nude (0,05-
0,1 M, 7:1) & nhiét d trong phong. Hon hop phéan tng dugc khudy trong 30 phut. B&
sung bac(l)oxit (1,5 duwong lugng) thanh cac phén nhé tiép theo 14 khudy trong khoang
thoi gian tu 2 dén 16 gio. Cac chét rén dugc loai bo bang cach loc va duge ria bang
dung mdi nhu tetrahydrofuran, dioxan hogc etyl axetat. Phén dich loc dugc cd trong
chan khong. Phan cin dugc phan bb gitta dung mdi hitu co nhu etyl axetat hodc rert-
butyl metyl ete va bazo v co chira nuéc nhu dung dich natri cacbonat chira nuéc 1 M.
Céac 16p duge tach ra. Lép chira nuée duge chiét bing mot hodc hai phin dung méi
hitu co. Céc 16p hitu co dugce két hop dugc rira bing mét phin nuée mudi (chia 5-10

thé tich-% natri bisulfit chira nu6c 40%) dugc 1am kho bang natri sulfat khan, duoc loc
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va dugc cd dén kho. Tinh ché bang séc ky nhanh tao ra iot-spiropiperidin c6 cong thirc
(XXVIID).

Quy trinh chung III: D6ng vong bing iot va kali iodua

B6 sung iot (1,5 duong lugng) va sau d6 1a dung dich kali iodua chtra nude IM
vao dung dich ctia tert-butyl 4-aryl-5,6-dihydropyridin-1(2H)-carboxylat c6 cong thac
(XXVII) trong axetonitril (0,3 M) va dung dich natri bicacbonat chira nudc 1 M (0,1
M) & nhiét d§ trong phong. Hon hop phan ung duoc khudy trong khoang thoi gian tir 2
dén 24 gid va sau d6 dugc chiét bang ba phén ciia dung mdi hitu co nhu etyl axetat
hoic tert-butyl metyl ete. Cac 16p hitu co dugc két hop duoc rira bing mot phin nuéc
mubi (chira 5-10 thé tich-% natri bisulfit chira nu6c 40%) duge lam khod bang natri
sulfat khan, dugc loc va dugc ¢o dén kho. Tinh ché bang sic ky nhanh tao ra iot-

spiropiperidin c6 cong thirc (XXVIID).
Hop chét trung gian iot-spiropiperidin 1

tert-Butyl 3'-jot-7,7-dimetyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-

carboxylat

Hop chét & dé muc thu dugc dudi dang chét rin mau vang nhat v6i hiéu suét
94% theo quy trinh chung II tr zert-butyl 4-(2-(2-hydroxypropan-2-yl)pyridin-3-y1)-
5,6-dihydropyridin-1(2H)-carboxylat. MS m/e: 445 [(M+H)*].

Hop chét trung gian iot-spiropiperidin 2

tert-Butyl 3'-jot-3-metyl-5-oxo-5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-

carboxylat
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Hop chit & d& muc thu duge duéi dang chit rin mau tréng nhat véi hiéu suét
85% theo quy trinh chung III tr axit 2-(1-(fert-butoxycacbonyl)-1,2,3,6-
tetrahydropyridin-4-yl)-5-metylnicotinic. MS m/e: 389 [(M-C4Hsg) ™.

Hop chét trung gian iot-spiropiperidin 3

tert-Butyl 3'-iot-3-metyl-7-oxo0-7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-
carboxylat

0
N
AN
0o
P
N
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Hop chit & & muc thu duoc dudi dang, chit rin mau tréng v6i hiéu suét 75%
theo quy trinh chung III tr axit 3-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-
4-y1)-5-metylpicolinic. MS m/e: 445 [(M+H)"].

Hop chét trung gian iot-spiropiperidin 4

tert-Butyl 3'-iot-3-metyl-SH-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-

carboxylat
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Hop chit & d& muc thu dugc dudi dang chét rin mau tring v6i hidu suit 14%
theo quy trinh chung II tix fert-butyl 4-(3-(hydroxymetyl)-5-metylpyridin-2-y1)-5,6-
dihydropyridin-1(2H)-carboxylat. MS m/e: 431 [(M+H)"].

Hop chit trung gian iot-spiropiperidin 5

tert-Butyl 3'-iot-2-metyl-5-oxo0-5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-
carboxylat

0
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Hop chit & dé muc thu dugc dudi dang chét rin mau tring véi hidu sult 77%
theo quy trinh chung III tir axit 2-(1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-
4-y1)-6-metylnicotinic. MS m/e: 389 [(M-CsHs)"].

Céc hop chét trung gian spiropiperidin c6 cong thirc (XXIX)
Quy trinh chung IV: Loai iot bang phan ting hydro phan

Hop chét trung gian iot-spiropiperidin ¢6 cong thire (XXVIII) (1 dwong lugng)
duoc hoa tan trong dung mdi nhu etyl axetat (0,1 M). Binh duge hat chan khong cho
dén khi dung mdi bét dAu sti bot nhe va dugc nap ngugc vao bing argon sau khoang
thoi gian 10-30 gidy. Quy trinh ndy duoc ldp lai 2 lan. Sau khi bd sung bazo hitu co
nhu trietylamin (1,5 duong lugng) va chét xuc tac nhu paladi, 10% trén than hoat tinh
(0,1-0,5 duong lugng), binh nay dugc hut chin khong cho dén khi dung méi bt dau
sui bot va dugc nap ngugc vao bang hydro. Hon hgp phan tng nay dugc khudy trong
mdi trudng 4p suét khi hydro 1 bar trong khoang thoi gian tir 24 dén 72 gid. Chét xuic
tac duoc loai b bing cach loc qua Decalite va dugc rira bing dung mdi nhu etyl
axetat. Phin dich loc duoc co trong chan khong. Tinh ché bang sic ky nhanh tao ra

hop chét trung gian spiropiperidin c6 cong thirc (XXIX).

Quy trinh chung V: Loai iot bang tributyl thiéc hydrua
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B6 sung timg giot tri-n-butyl thiéc hydrua (3 dwong lugng) vao dung dich cia
hop chéit trung gian iot-spiropiperidin c¢6 cong thirc (XXVIII) (1 dwong lugng) va
azobisisobutyronitril (0,05 duong luong) trong toluen (0,1 M) ¢ 85°C. Hdn hgp phan
tng dugc khudy trong khoang thoi gian tir 24 dén 48 giv. Hon hop phan tng dugc dép
t4t bing dung dich kali florua chira nuc IM (5 duong lugng) & nhiét 46 trong phong
va viéc khudy duge tiép tuc trong 24 gid. Céc 16p dugc tach ra. Lop chira nuée duge
chiét bdng mot phéan toluen. Céc 16p hitu co dugc két hop dugc tinh ché bang sic ky
nhanh dé tao ra spiropiperidin c6 cdng thic (XXIX).

Hop chét trung gian spiropiperidin 1
tert-Butyl 3-metyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-carboxylat
a) tert—Butyli 4-hydroxy-4-(2-(hydroxymetyl)-5-metylpyridin-3-yl)piperidin-1-
carboxylat
OH
N
N
OH
=
N 5
<o
e

B4 sung natri bohydrua (0,13 g, 3,53 mmol) thanh cic phin nhé vao huyén phi
cla fert-butyl 3-metyl-7-oxo-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-carboxylat
(0,51 g, 1,61 mmol) trong etanol (8,0 ml) & nhigt do trong phong. Viée khudy dugc
tiép tuc trong 6 gid. Hon hop phan tng duoc dép t4t bang nude (6 ml) va dugc phén
bd gifta etyl axetat (50 ml) va nuée (30 ml). Cé4c 16p dugc tach ra. Lop chira nuéc
duoc chiét bing hai phin 50ml etyl axetat. Céc 16p hitu co duoc két hop dugce rira
bf“mg mot phén 30ml nuéc mubi, duge lam kho béng natri sulfat khan, dugc loc va
dugce co trong chan khong. Séc ky nhanh bang n-heptan/etyl axetat tao ra hop chét & dé
muc (0,38 g, 73%) dudi dang bot mau tring. MS m/e: 323 [(M+H)'].

b) tert-Butyl 3-metyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-carboxylat
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B6 sung metansulfonyl clorua (0,092 ml, 1,2 mmol) vao dung dich cua tert-
butyl 4-hydroxy-4-(2-(hydroxymetyl)-5-metylpyridin-3-yl)piperidin-1-carboxylat
(0,38 g, 1,2 mmol), 4-(N,N-dimetylamino)-pyridin (0,007 g, 0,059 mmol) va
trietylamin (0,35 ml, 2,5 mmol) trong tetrahydrofuran (4,7 ml) ¢ nhiét d6 ndm trong
khoéng tir 0 dén 5°C. Bé d4 dugc thao ra sau 5 phit va viée khudy duoc tiép tuc trong
5 gior & nhiét dd trong phong. Hon hgp phan Gng dugc gia nhiét & 50°C va dugc khudy
trong 3 gio. Cac chit rin dugc loai bo bang céach loc va duge rira bing tetrahydrofuran.
Natri hydrua (0,062 g, 1,4 mmol) duogc bd sung vao phan dich loc & nhiét do nam
trong khoang tir 0 dén 5°C. B& d4 duogc thao bé va vide khudy duge tiép tuc trong 16
gid. Hon hop phéan tmg duoc dap tit bing nudc (1 ml) va duge phin bb gitta etyl
axetat (50 ml) va dung dich natri hydroxit chira nuéc 1 M (30 ml). Cac 16p dugc tach
ra. L6p chira nuée duge chiét bing hai phin 50ml etyl axetat. Céc 16p hitu co duge két
hop dugc rira béng mot phé“m 30ml nu6c mudi, duge lam khd bﬁng natri sulfat khan,
duoc loc va dugc co trong chan khong. Séc ky nhanh bang n-heptan/etyl axetat tao ra
hop chét & dé muyc (0,21 g, 57%) dudi dang chit rén mau tring. MS m/e: 305
[(M+H)].

Hop chét trung gian spiropiperidin 2

tert-Butyl 3-metyl-5H-spiro[ furo[3,4-b]pyridin-7 ,4'-piperidin]- 1'-carboxylat
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Hop chét & d& muc thu dwoc dudi dang diu nhot khong mau véi hiéu sudt 77%
theo quy trinh chung V tir fert-butyl 3'-iot-3-metyl-5H-spiro[ furo[3,4-b]pyridin-7,4'-
piperidin]-1'-carboxylat. MS m/e: 305 [(M+H)"].

Hop chét trung gian spiropiperidin 3
tert-Butyl 2-metyl-7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-carboxylat

a) tert-Butyl 4-hydroxy-4-(2-(hydroxymetyl)-6-metylpyridin-3-yl)piperidin-1-

carboxylat

B sung 1'-benzyl-2-metyl-7H-spiro[furo[3,4-b]pyridin-5,4"-piperidin]-7-on
(0,54 g, 1,8 mmol) vao dung dich ctia lithi nhom hydrua (0,067 g, 1,8 mmol) va trong
tetrahydrofuran (3,6 ml) du6i dang dung dich trong tetrahydrofuran (1,8 ml) ¢ nhiét do
nam trong khoang tir 0 dén 5°C. B& d4 dugc tho ra sau 10 phut va viéc khuéy duoc
tiép tuc trong 15 gio. Hon hop phan tng duge dép tit bang cach bd sung nudce (0,066
ml), dung dich natri hydroxit chira nuéc 2 M (0,066 ml) va nuéc mot 14n nira (0,2 ml)
& nhiét @6 nam trong khoang tr 0 dén 5°C. Hn hop phén tng duge khudy trong 2 gio.
Chét két tia dugc loai bé bang cich loc va dugc rira bang tetrahydrofuran. Phén dich
loc dugc cb trong chan khong dé tao ra hon hop cia hop chét trung gian N-benzyl- va
des-benzyl-di-ol. Dung dich cta hdn hop nay va di-tert-butyl dicacbonat (0,55 g, 2,5
mmol) trong etanol (17 ml) duge lam sach bang argon. B6 sung paladi 10% trén than
hoat tinh (0,18 g, 0,17 mmol). Binh dugc nap hydro va dugc khudy trong 15 gio. Chét
xuc tac duoc loai bd bang céach loc trén Decalite va dugc rira bang etanol. Phén dich
loc duoc co trong chan khong. Sic ky nhanh bing n-heptan/isopropanol 1am chét rira
giai tao ra hdn hop hop chét trung gian di-BOC. Bb sung dung dich hydro clorua 4 M
trong 1,4-dioxan (2,1 g, 2,0 ml, 8,0 mmol) vao dung dich cia hdn hop hop chit trung
gian di-BOC trong 1,4-dioxan (2 ml) & nhiét do trong phong. Hon hop nay dugc khudy

qua dém. Dung mdi dugc lam bay hoi. B6 sung trietylamin (0,45 ml, 3,2 mmol) vao
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huyén phu cta mudi  4-(2-(hydroxymetyl)-6-metylpyridin-3-yl)piperidin-4-ol
dihydroclorua tho trong diclometan (3,6 ml) & nhiét d trong phong. Khuéy trong 10
phut, tiép theo 1a bd sung di-tert-butyl-dicacbonat (0,24 g,‘l,l mmol) & nhiét 4o trong
phong. Hdn hop phan tng dugc khudy trong 15 giv & nhiét do trong phong. Hbn hop
phéan Gng nay .duqc phan bd gitta diclometan (40 ml) va dung dich natri hydroxit chira
nude 1 M (20 ml). Céc 16p dugce tach ra. Lép chira nude dugce chiét bing hai phén
40ml cua diclometan. Cac 16p hitu co dugc két hop dwoc rira bing mot phéan 30ml
nuéc mubi, duge 1am khd bang natri sulfat khan, dugc loc va dugc ¢d trong chan
khong. Sic ky nhanh bing n-heptan/isopropanol tao ra hop chét & d& muc duéi dang
bot mau tring (0,14 g, 40%). MS m/e: 327,5 [((M+H)"].

b) tert-Butyl 2-metyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1 '-carboxylat

N
e
)V

B sung metansulfonyl clorua (0,034 ml, 0,43 mmol) vao dung dich cua fert-
butyl 4-hydroxy-4-(2-(hydr0xymetyl)-6-metylpyridin-3-yl)piperidin-l—carboxylat
(0,14 g, 0,43 mmol), lugng chét xtc tac 4-(N,N-dimetylamino)-pyridin va trietylamin
(0,13 ml, 0,91 mmol) trong tetrahydrofuran (2,2 ml) & nhiét do nadm trong khoang tix 0
dén 5°C. B& d4 duoc théo ra sau 5 phat va hdn hgp phan tmg duoc gia nhiét dén 70°C
trong 15 gid. Hon hgp phéan tng nay dugc phan b giita etyl axetat (50 ml) va dung
dich natri hydroxit chira nu¢e 1 M (30 ml). Céc 16p duge tach ra. Lp chira nuée dugc
chiét bing hai phin 50ml etyl axetat. Cac 16p hitu co dugc két hop dugc rira bang mot
phén 30ml nuéc mubi, duge lam khod béng natri sulfat khan, dugc loc va dugc cd trong
chan khong. Sic ky nhanh bing n-heptan/etyl axetat tao ra hop chét & d& myc (0,015 g,
11%) duéi dang chét rdn mau tring. MS m/e: 305 [(M+H)'].

Hop chét trung gian spiropiperidin 4

tert-Butyl 2-metyl-SH-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]- 1'-carboxylat
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a) tert-Butyl 4-hydroxy-4-(3-(hydroxymetyl)-6-metylpyridin-2-yl)piperidin-1-

carboxylat

B6 sung natri bohydrua (0,094 g, 2,49 mmol) thanh céac phin nho vao dung dich
cta fert-butyl 2-metyl-5-oxo-SH-spiro[furo[3,4-b]pyridin-7,4'-piperidin]-1'-carboxylat
(0,36 g, 1,13 mmol) trong etanol (5,7 ml) & nhi€t dd trong phong. Hén hop phan Gng
dugc khudy trong 19 gio. Hn hop phan tmg duge dap tét bing nuée (3 ml), duge
khudy trong 1 gid va dugc phan bd giita etyl axetat (40 ml) va nuée (30 ml). Céc 16p
dugce tach ra. L6p chira nude dugc chiét béng ba phin 30ml cua etyl axetat. Cac 16p
hitu co duoc két hop duge rira bing mot phdn 30ml nuéc mudi, dugc lam kho bang
natri sulfat khan, dugc loc va dugc cd trong chin khong. Séc ky nhanh bing n-
heptan/ety] axetat tao ra hop chit & d& muc (0,16 g, 43%) dudi dang bot mau tréng.
MS m/e: 323 [(M+H)'].

b) tert-Butyl 2-metyl-5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-carboxylat

A
o]
~
N
N
)to
%

B4 sung metansulfonyl clorua (0,037 ml, 0,47 mmol) vao dung dich cua tert-
butyl 4-hydroxy-4-(3 -(hydroxymetyl)-6-metylpyridin-2-yl)piperidin-1 -éarb oxylat
(0,15 g, 0,47 mmol), lugng chat xtc tic cta 4-(N,N-dimetylamino)-pyridin va
trietylamin (0,14 ml, 0,99 mmol) trong tetrahydrofuran (1,9 ml) & nhiét do nim trong
khoang tir 0 dén 5°C. Bé da dugc thdo ra sau 5 phut va viéc khudy dugc tiép tuc trong

2 git & nhiét d§ trong phong. Hon hop phan tmg nay dugc phén,b(‘) gitra etyl axetat (40
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ml) va dung dich natri hydroxit chita nuée 1 M (30 ml). Céac 16p duoc tach ra. Lop
chita nuéc duge chiét bang hai phin 40ml cla etyl axetat. Cac 16p hitu co. dugc két
hop dugc rua b%mg mot phﬁn 30ml nude mudi, duge 1am kho béng natri sulfat khan,
dugc loc va dugce cb trong chan khong. S&c ky nhanh bing n-heptan/etyl axetat 1am
chét rira giai tao ra hop chét & d& muc (0,11g, 75%) duéi dang chit rin mau tring. MS
m/e: 305 [(M+H)™]. | ‘
Hop chét trung gian spiropiperidin 5

tert-Butyl 7,7-dimetyl-7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1 '-carboxylat

N

Y

S

Hop chit & dé muc thu dugc dudi dang chit rén mau tring nhat véi hidu suét
24% theo quy trinh chung IV tir tert-butyl 3'-iot-7,7-dimetyl-7H-spiro[furo[3,4-
b]pyridin-5,4'-piperidin]-1'-carboxylat. MS m/e: 319 [(M+H)'].

Hop chét trung gian spiropiperidin 6

tert-Butyl 3-metyl-7-oxo-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-
carboxylat

(0]

N
X
o]
=

)T

Hop chit & @& muc thu duge duéi dang chét rén mau tring véi hidu suét 83%
theo quy trinh chung V tir fert-butyl 3'-iot-3-metyl-7-oxo-7H-spiro[furo[3 ,4-b]pyridin-
5,4'-piperidin]-1'-carboxylat. MS m/e: 319 [(M+H)"].

Hop chét trung gian spiropiperidin 7
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tert-Butyl 2-metyl-5-oxo-5H-spiro[furo[3,4-b]pyridin-7,4'-piperidin]-1'-
carboxylat
o
S
o
Z
N
N
<o
S

Hop chit & d& muc thu dugc dudi dang chét rén mau tréng v6i hiéu suit 95%
theo quy trinh chung V tir zers-butyl 3'-iot-2-metyl-5-oxo-5SH-spiro[furo[3 ,4-b]pyridin-
7,4"-piperidin]-1'-carboxylat. MS m/e: 263 [(M-C4Hs)].

Hop chit trung gian spiropiperidin 8

tert-Butyl 3-metyl-5-oxo-5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-
carboxylat

o
S
o
Z
N
N
<o
;-

Hop chét & d& muc thu dugc du6i dang chét rin mau tring v6i higu suat 78%
theo quy trinh chung V tir ferz-butyl 3'-iot-3-metyl-5-ox0-5H-spiro[furo[3,4-b]pyridin-
7,4'-piperidin]-1'-carboxylat. MS m/e: 263 [(M-C4Hs)'].

Céc hop chét trung gian N-benzyl spiropiperidin c6 cong thirc (XXXIV)
Quy trinh chung VI:

B6 sung dung dich n-butyllithi 1,6 M (2,05 duong lugng) trong n-hexan vao
‘dung dich cta ctia axit halogen carboxylic ¢6 cong thirc (XXXIII) (1 dwong lugng)
trong tetrahydrofuran (0,5 M) & -78°C. Sau khoang thoi gian tir 5 dén 30 phut, bd sung
1-benzylpiperidin-4-on (1,0 dwong luong). Hon hop phén ung dugc khudy trong
khoang thoi gian tir 30 dén 60 phit va sau d6 dugc dap tit bing dung dich hydro
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clorua chira nude 2M. Bé lam lanh duoc loai bd va viée khuéy duoc tiép tuc trong
khoang thoi gian tir 1 dén 2 gid. Hon hop phan (ng dugc phan b gitta dung moi hitu
co nhu etyl axetat hodc fert-butyl metyl ete va dung dich natri hydroxit chita nuéc 0,5
M. Céc 16p dugc tach ra. Lop chira nu6e duge chiét baing mot hodc hai phan dung moi
hitu co. Céc 16p hitu co dugce két hop dugc 1am kho béng natri sulfat khan, dugc loc va
dugc cd dén khd. Hon hop san phim tho duge hoa tan trong axeton (0,1 — 0,3 M) va
dung dich hydro clorua 4M trong 1,4-dioxan (2 duong lugng) bd sung timg giot &
nhiét d6 trong phong. Chét két ta dugc thu gom bang cach loc, dugc ria bing axeton
va dugc lam kho trong chén khong d8 tao ra mudi spirolacton hydroclorua tinh khiét.
Mubi duge phan b gitta dung mdi hitu co nhu etyl axetat hodc terz-butyl metyl ete va
0,5-1,0 dung dich natri hydroxit chira nuéc. Cac 16p duge tach ra. Lp chira nude duge
~ chiét bing mdt hogc hai phan dung mdi hitu co. Céc 16p hitu co duge két hop duge
lam kho béng natri sulfat khan, dugc loc va dugce co dén kho dé tao.ra hop chét trung

gian N-benzyl spiropiperidin c¢6 cong thirc (XXXIV).
Hop chét trung gian N-benzylpiperidin 1

1 '-Benzyl-_4,-mety.1-3H-spiro[isobenzofurén— 1,4'-piperidin]-3-on

ol

Hop chit & d& muc thu duge dudi dang dau khong mau vo dinh hinh vé6i higu
sudt 10% theo quy trinh chung VI tir axit 2-bromo-6-metylbenzoic va 1-
benzylpiperidin-4-on. MS m/e: 308 [(M+H)"].

Hop chit trung gian N-benzylpiperidin 2

1'-Benzyl-5,6-dimetoxy-3H-spiro[isobenzofuran-1,4'-piperidin]-3-on
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Hop chit & @ muc thu dui_rc dudi dang bot mau tréng véi hicu sult 24% theo
quy trinh chung VI tir axit 2-bromo-4,5-dimetoxybenzoic va 1-benzylpiperidin-4-on.

MS m/e: 354 [(M+H)"].
Hop chét trung gian N-benzylpiperidin 3
1'-Benzyl-2-metyl-7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-7-on

N (o}

—

N
@J

Hop chat & dé& muc thu dugc dudi dang chat rin mau tréng nhat v6i hiéu suat

(o]

21% theo quy trinh chung VI tir axit 3-bromo-6-metylpicolinic va 1-benzylpiperidin-4-
on. MS m/e: 309 [(M+H)*].

Hop chét trung gian N-benzylpiperidin 4

1'-Benzyl-6-metyl-3H-spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-3-on

O
N7
| 0
S
dN
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Hop chit & d& muyc thu dugc dudi dang chit rin mau tréng v6i hiéu suit 7%
theo quy trinh chung VI tir axit 4-bromo-6-metylnicotinic va 1-benzylpiperidin-4-on.
MS m/e: 310 [M+H)™].

Hop chét trung gian N-benzylpiperidin 5

1'-Benzy1-6-clo-1H-spiro[furo[3,4-c]pyridin—3,4'-piperidin]-1-on

o)
cl
X
| o
N~
N

-~ Hop chit & d& muc thu dugc duéi dang diu mau vang véi hiéu suit 11% theo
quy trinh chung VI tir axit 5-bromo-2-cloisonicotinic va 1-benzylpiperidin -4-on. MS
m/e: 329 [M+H)'].

Hop chét trung gian N-benzylpiperidin 6

1'-Benzyl-6-metyl-1H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1-on

B sung dung dich dimetyl kém 2M trong toluen (0,50 ml, 0,55 duong luong)
vao huyén phi cla 1'-benzyl-6-clo-1H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1-on
(0,60 g, 1,0 duong lugng) va tetrakis(triphenylphosphin)paladi (0) (0,021 g, 0,01
duong lugng) trong tetrahydrofuran (3,1 ml) ¢ nhiét d6 ndm trong khoang tir 0 dén
5°C. Hon hgp nay dugc khudy & 70°C trong 4 gio. Hdn hop phén (mg ndy duoc phin

bd gitra diclometan va dung dich natri bicacbonat chira nudc bdo hoa. Cac 16p dugc
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tach ra. Lop chira nuéc dugce chiét bing diclometan. Cac 16p hitu co dugce két hop
dugc lam kho béng natri sulfat khan, dugc loc va dugce ¢d trong chian khong. Hop chét
& @& muc thu dugc v6i higu suit 87% dudi dang chét rén mau nau sau khi tinh ché

bing séc ky nhanh. MS m/e: 310 ((M+H]").
Hop chit trung gian N-benzylpiperidin 7
1'-Benzyl-4-metyl-3H-spiro[isobenzofuran-1,4'-piperidin]
a) 1-Benzyl-4-(2-(hydroxymetyl)-3-metylphenyl)piperidin-4-ol
OH

OH

>l

B6 sung 1'-benzyl-4-metyl-3H-spiro[isobenzofuran-1,4'-piperidin]-3-on (2,2 g,
7,2 mmol) dudi dang dung dich trong tetrahydrofuran (7 ml) vao dung dich cua lithi
nhoém hydrua (0,27 g, 7,2 mmol) trong tetrahydrofuran (14 ml) & nhiét do nim trong
khoéng tir 0 dén 5°C. Bé d4 duoc thdo ra sau 10 phut va viée khudy dugc tiép tuc trong
3 ngay. Hon hop phén tng dugc dép t4t bang cach bd sung nuée (0,27 ml), dung dich
natri hydroxit chta nuéc 2 M (0,27 ml) va nudc mot 14n nira (0,81 ml) va dugc khuéy
trong 1 gidr. Chit két tia dugc loai bo bang cach loc va duge ria bang tetrahydrofuran.
Phan dich loc dugc cd trong chan khong dé tao ra hop chit & d& muc (2,2 g, dinh
lugng) dudi dang chit rin mau trdng. MS m/e: 312 [(M+H)"].

b) 1-Benzyl-4-(2-(clometyl)-3-metylphenyl)piperidin-4-ol
cl

OH
@J
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B6 sung metansulfonyl clorua (0,56 ml, 7,2 mmol) vao dung dich ctia 1-benzyl-
4-(2-(hydroxymetyl)-3-metylphenyl)piperidin-4-ol (2,2 g, 7,2 mmol), 4-(N,N-
dimetylamino)-pyridin (0,044 g, 0,36 mmol) va trietylamin (12 ml, 15 mmol) trong
tetrahydrofuran (29 ml) & nhiét do ndm trong khoang tir 0 dén 5°C. B& d4 duoc théo ra
sau 5 phut va viéc khudly duoc tiép tuc trong 1 gio. Hon hgp phan ing duoc gia nhiét &
nhiét 46 hdi luu trong 15 gio. Hon hop phén ung dugc b trong chdn khong. Phén cin
dwoc phan bb giita etyl axetat (50 ml) va dung dich natri hydroxit chira nuéc 1 M (50
ml). Céc 16p dugc tach ra. Lép chira nude duge chiét bing hai phin 50ml etyl axetat.
Céc 16p hitu co duge két hop duoc rira bang mot phé‘m 30ml nuéc mubi, duge 1lam khod
bang natri sulfat khan, dugc loc va duge co trong chan khong. Séc ky nhanh bing n-
heptan/isopropanol lam chét rira giai tao ra hop chit & dé muc (1,9 g, 64%) dudi dang
diu nhét mau vang nhat c¢6 do tinh khiét bang khoang 80% theo NMR. MS m/e: 330
[((M+H)*].

¢) 1'-Benzyl-4-metyl-3H-spiro[isobenzofuran-1,4"-piperidin]

N

ol

Bb sung 1-benzyl-4-(2-(clometyl)-3-metylphenyl)piperidin-4-ol (1,9 g, 5,7
mmol) dudi dang dung dich trong tetrahydrofuran (5 ml) vao hdn hop cua natri hydrua
(0,33 g, 6,9 mmol) trong tetrahydrofuran (20 ml) & nhiét do ndm trong khoang tir 0 dén
5°C. Bé& d4 dugce thao bo va viée khudy dugc tiép tuc trong 20 gio. Hon hop phan tmg
dugc dap tit bang nuée (1 ml) & nhiét dd nim trong khoéng tir 0 dén 5°C va duoc
phan bd gitta etyl axetat (50 ml) va dung dich natri hydroxit chita nuge 0,5 M (50 ml).
Céc 16p dugc tach ra. Lép chira nude dugc chiét bing hai phan 50ml etyl axetat. Cac
16p hitu co duge két hop duge rira bing mot phdn 30ml nuéc mudi, duoc 1am khd
bang natri sulfat khan, dugc loc va duge cd trong chén khong d8 tao ra hop chit & dé

muc (1,8 g, dinh lugng) dudi dang chét rin mau tring nhat. MS m/e: 294 [(M+H)"].

Hop chét trung gian N-benzylpiperidin 8
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1'-Benzyl-5,5-dimetyl-5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]

a) 1-Benzyl-4-(3-(2-hydroxypropan-2-yl)pyridin-2-yl)piperidin-4-ol

Bb sung n-butyllithi, 1,6 M trong n-hexan (15 ml, 23 mmol) vao dung dich cua
2-(2-bromopyridin-3-yl)propan-2-ol (2,4 g, 11 mmol) trong tetrahydrofuran (37 ml) ¢
-78°C. Hbn hop phan tng dugc khudy trong 10 phtt. 1-benzylpiperidin -4-on (2,5 g,
13 mmol) dugc bd sung nhanh duéi dang dung dich trong tetrahydrofuran (5 ml). Bé
d4 kho/axeton dugce thao bo sau 30 phut va viéc khudy dugc tiép tuc trong 2 gio. Hon
hop phan tmg dugc dap tit bing nude (5 ml) va duge phan bd giita etyl axetat (100
ml) va dung dich natri hydroxit chtra nuéc 1 M (100 ml). Céc 16p duoc tach ra. Lop
chira nuéc dugc chiét bing hai phan 100ml ciia etyl axetat. Céc 16p hiru co dugc két
hop duqé rira bing mot phan 30ml nude mudi, dugc 1am khé bing natri sulfat khan,
duoc loc va dugc cb trong chan khong. Séc ky nhanh bing n-heptan/isopropanol 1am
chét rira giai tao ra hop chét & d& muc c6 do tinh khiét bing 10-20% theo NMR. Tinh
ché bang cach chung ct Kugelrohr (1-2 mbar, 120°C) tao ra hop chét & dé muc (0,58
g, 11%) du6i dang chét rin mau ndu c6 d9 tinh khiét bang khoang 70% theo NMR.
MS m/e: 327,5 [(M+H)].

b) 1'-Benzyl-5,5 -dimetyl-SH-spiro[furo[3,4¥b]pyridin-7,4‘-piperidin]

/ N

N= 0

@N
B sung metansulfonyl clorua (0,15 ml, 1,9 mmol) vao dung dich cta 1-benzyl-

4-(3-(2-hydroxypropan-2-yl)pyridin-2-yl)piperidin-4-ol (0,58 g, 1,8 mmol) va
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trietylamin (0,52 ml, 3,8 mmol) trong tetrahydrofuran (9,0 ml). Hén hgp phan Ung
dugc khudy trong 2 gidr & nhiét do trong phong va trong 5 gi¢ ¢ nhiét dd hdi lvu. Hon
hgp phan Gng nay dugc phin b gitra etyl axetat (50 ml) va dung dich natri hydroxit
chira nudc 1 M (30 ml). Cac 16p duge tach ra. Lép chia nude duge chiét bang hai
phan 50ml etyl axetat. Céc 16p hitu co dugc két hop duoc rira bing mot phan 30ml
nude mudi, duge 1am kho bing natri sulfat khan, dugc loc va dugc cb trong chan
khong. Séc ky nhanh bang n-heptan/isopropanol tao ra hop chit & @& muc (0,22 g,
40%) dudi dang chét rin mau nau nhat. MS m/e: 309 [(M+H)"].

Hop chét trung gian N-benzylpiperidin 9

1'-Benzyl-6-metyl-3H-spiro[ furo[3,4-c]pyridin-1,4'-piperidin]

B& sung diisobutyl nhom hydrua (1,3 ml, 2,0 duong lugng) vao dung dich cia
1'-benzyl-6-metyl-3H-spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-3-on (0,20 g, 1,0 duong
lugng) tfong diclometan (7 ml) & -78°C. Hon hop nay dugc khudy & -78°C trong 1 gid.
Pyridin (0,16 ml, 3,0 duong lugng), 4-(N,N-dimetylamino)-pyridin (0,16 g, 2,0 duong
lugng) va anhydrit axetic (0,37 ml, 6,0 dwong luong) sau do dugce bd sung. Hon hop
ndy dugc khudy & -78°C trong 12 git sau d6 dugc 1am 4m dén nhiét do trong phong.
Hon hgp phan (mg ndy dugc phén b giita 7,5 ml dung dich amoni clorua chtra nuéc
bio hoa va 5 ml dung dich natri kali tartrat bdo hoa va dugc khudy trong 30 phut. Hon
hop phan tmg ndy dugc rét vao dung dich natri bicacbonat chira nuéc bao hoa va dugc
chiét bang diclometan. Céc 16p hiru co duoc két hop duoc 1am khd bang natri sulfat
khan, duge loc va duge co trong chan khong. Axyl-hemiaxetal tao ra dugc st dung
nhu vy trong budc tiép theo. BS sung trietylsilan (0,95 ml, 7,5 duong luong) va
trifloboran dietyl eterat (0,76 ml, 7,5 dwong lugng) vao dung dich cua hop chét trung
gian axyl-hemiaxetal (0,28 g, 1,0 duong lugng) trong diclometan (10 ml) & nhiét do
trong phong. Hon hop nay dugc khudy & 40°C trong 25 phit. Hon hop phan Gng nay
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duogc phan bd gifta dung dich natri bicacbonat chira nudc bdo hoa va diclometan. Lép
chita nuéc duge chiét bing diclometan. Cac 16p hitu co duge két hop duoc 1am khd
bing natri sulfat khan, dugc loc va duoc cb trong chan khdng. Hop chét & d& muc thu
| dugc sau khi séc ky nhanh 13 chit rén dudi dang mau tring véi hidu suit 39%. MS m/e:
296 ([M+H]").

Hop chét trung gian N-benzylpiperidin 10

1'-Benzyl-6-metyl-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]

Bé sung diisobutyl nhdom hydrua (1,3 ml, 2,0 duong lugng) vao dung dich cua
1'-benzyl-6-metyl-1H-spiro[ furo[3,4-c]pyridin-3,4"-piperidin]-1-on (0,20 g, 1,00
dudng lluqng) trong diclometan (7 ml) & -78°C. Hdn hop ndy duoc khudy & -78°C
trong 1 gid. Pyridin (0,16 ml, 3,0 duong luong), 4-(N,N-dimetylamino)-pyridin (0,16 g,
2,0 duong lugng) va anhydrit axetic (0,37 ml, 6,0 dwong lugng) sau d6 dugce bd sung.
Hon hop nay dugc khudy & -78°C trong 12 gid sau d6 dugc lam 4m dén nhiét do trong
phong. Hon hgp phan tng nay duoc phan bb gitta 7,5 ml dung dich amoni clorua chira
nude bio hoa va 5 ml dung dich natri kali tartrat bdo hoa va dugc khudy trong 30 phut.
Hdn hop phan ting nay dugce rét vao dung dich natri bicacbonat chira nuée bdo hoa va
dugc chiét bing diclometan. Céc 16p hiru co duge két hop dugc 1am khod bing natri
sulfat khan, dugc loc va duge co trong chan khong. Axyl-hemiaxetal tao ra duge loc
qua nut silic oxit va dugc sir dung nhu vay trong budc tiép theo. B sung trietylsilan
(0,31 ml, 7,5 duong lugng) va trifloboran dietyl eterat (0,24 ml, 7,5 duong lugng) vao
dung dich cua axyl-hemiaxetal hgp chét trung gian (0,09 g, 1 duong lugng) trong
diclometan (4,7 ml) ¢ nhiét d9 trong phong. Hon hop nay duge khudy & 40°C trong 12
gid. Hon hop phan ing ndy duge phin b giita dung dich natri hydroxit chita nugc 1M
va diclometan. Lép chtta nuée dugc chiét bang diclometan. Céc 16p hitu co dugc Kkét

hop dugc lam kho bang natri sulfat khan, dugc loc va dugc co trong chén khong. Hop
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chit & d& muc thu duoc sau khi séc ky nhanh la dau mau vang nhat v6i hiéu suét 32%.

MS m/e: 295 ((M+H]").
Spiropiperidin c6 cong thirc (II)
Quy trinh chung VII: Sy loai N-benzyl héa bing hydro phén

Hop chét trung gian c6 c6ng thire (XXXIV) hode (XXXVII) (1 d&ong lugng)
dugc hoa tan trong dung méi nhu etanol (0,1-0,3 M). Binh dugc hut chan khong cho
dén khi dung mbi bit dau sui bot nhe va dugc nap ngugc vao b%mg argon sau khodng
thoi gian tir 10 dén 30 gidy. Quy trinh nay dugc lap lai 2 14n. Sau b sung chét xuc tac
nhu paladi 10% trén than hoat tinh (0,05-0,1 duong lugng), binh nay duogc hut chan
khong cho dén khi dung moi bét d4u sai bot va duge nap nguge vao bang hydro. Hon
hop phan Gng nay dugc khudy trong méi trudng ap suit khi hydro 1 bar trong khoang
thoi gian tir 2 dén 48 gio. Chét xtic tac duge loai bo bang cach loc qua Decalite va
dugc rua béng dung moi. Phan dich loc dugc co trong chan khong dé tao ra

spiropiperidin c¢6 cong thuc (II).
Quy trinh chung VIII: Loai bdo vé N-BOC bang hydro clorua

Dung dich cta hop chét trung gian c6 cong thirc (XXIX) (1 duwong lugng) trong
dung dich hydro clorua 4M (10-20 dwong lwong HCI) trong 1,4-dioxan dugc khudy
trong khoang thoi gian tir 6 dén 24 gid. Hon hop phan tng dugc phén bé gifra dung
dich natri hydroxit chira nuéc 1M va dung mdi hitu co, chéng han etyl aXetat hodc
diclometan. Cac 16p dugc tach ra va 16p chira nude duge chiét bing hai phan cla dung
moi hitu co. Céc 16p hitu co duge két hop duoc 1am khd bang natri sulfat khan, dugc

loc va dugc ¢ trong chan khong dé tao ra spiropiperidin c6 cong thirc (II).
Quy trinh chung IX: Loai bdo v¢ N-BOC bang axit trifloaxetic

Dung dich cta hop chét trung gian c6 cong thuc (XXIX) (1 duong lugng) trong
diclometan (0,1-1,0 M) va axit trifloaxetic (10-20 duong lugng) dugc khudy trong
khoang thdi gian tir 6 dén 24 giv. Hon hop phan tng dugc phan bd giita dung dich
natri hydroxit chira nuéc 1M va dung mdi hiru co, ching han etyl axetat hodc
diclometan. Céac 16p dugc tach rava 16p chira nude duge chiét bing hai phan ctia dung
méi hitu co. Céc 16p hitu co duge két hop duge lam khé bang natri sulfat khan, dugc

loc va dugc ¢ trong chan khong dé tao ra spiropiperidin c6 cong thirc (II).
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Spiropiperidin 1

4-Metyl-3H-spiro[isobenzofuran-1,4'-piperidin]-3-on

N
H

Hop chit & d& muc thu dugc dudi dang chét réin mau tring véi hicu suit 95%
theo quy trinh chung VII tu 1'-benzyl-4-metyl-3H-spiro[isobenzofuran-1,4'-piperidin]-
3-on. MS m/e: 218 [M+H)"].

Spiropiperidin 2

5,6-Dimetoxy-3H-spiro[isobenzofuran-1,4'-piperidin]-3-on

0
_o

0
o

N

H

Hop chit & d& muc thu dugc du6i dang chét rin mau tring véi hiéu suét 97%
theo quy trinh chung VII tu 1'-benzyl-5,6-dimetoxy-3H-spiro[isobenzofuran-1,4'-
piperidin]-3-on. MS m/e: 264 [(M+H)"].

Spiropiperidin 3

3-Metyl-5H-spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on

o
X
o
Z
N
N
H

Hop chit & d& muc thu duge dudi dang chét rin mau tring véi hicu sudt 86%
theo quy trinh chung IX tir tert-butyl 3-metyl-5-oxo0-5H-spiro[furo[3,4-b]pyridin-7,4'-
piperidin]-1'-carboxylat. MS m/e: 219 [(M+H)"].

Spiropiperidin 4
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3-Metyl-7H-spiro[furo[3,4-b]pyridin-5,4"-piperidin]-7-on
o

N
N
o)
=

N
H
Hop chit & d& muc thu dugc dudi dang chét rin mau tring véi hidu sult 72%

theo quy trinh chung IX tir fert-butyl 3-metyl-7-oxo-7H-spiro[furo[3,4-b]pyridin-5,4'-
piperidin]-1'-carboxylat. MS m/e: 219 [(M+H)"].

Spiropiperidin 5

2-Metyl-5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-5-on

Hop chit & d& muc thu duoc dudi dang chét rén mau tring vé6i hidu sult 73%
theo quy trinh chung IX tir ferz-butyl 2-metyl-5-oxo-5H-spiro[furo[3,4-b]pyridin-7,4'-
piperidin]-1'-carboxylat. MS m/e: 219 [(M+H)"]

Spiropiperidin 6

2-Metyl-7H-spiro[furo[3,4-b]pyridin-5,4"-piperidin]-7-on

Iz

Hop chit & d& muc thu dugc dudi dang chét rén mau tring véi hicu sult 95%
theo quy trinh chung VII t 1'-benzyl-2-metyl-7H-spiro[ furo[3,4-b]pyridin-5,4"-
piperidin]-7-on. MS m/e: 219 [(M+H)'].

Spiropiperidin 7

6-Metyl-3H-spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-3-on
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O
N7
| 0
Z
N
H

Hop chit & d& muc thu duge duéi dang diu mau vang véi hidu sudt dinh luong
theo quy trinh chung VII tr 1'-benzyl-6-metyl-3H-spiro[furo[3,4-c]pyridin-1,4'-
piperidin]-3-on. MS m/e: 220 ([M+H]").

Spiropiperidin 8

6-Metyl-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on

o)
A

I o)
N~

N

H

Hop chit & d& muc thu duge du6i dang diu mau vang véi hiéu suit 82% theo
quy trinh chung VII tur 1'-benzyl-6-metyl-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-
1-on. MS m/e: 219 ([M+H]").

Spiropiperidin 9

6-clo-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on ~ va  4-clo-1H-spiro
[furo[3,4-c]pyridin-3,4'-piperidin]-1-on

0 0
Cl X X
I o] I o)
N_ N~
Cl
N N
H H

Trong binh day tron dung tich 50ml, axit 5-bromo-2-cloisonicotinic (1,0 g, 4,2
mmol, 1,0 duong luong) duoc két hop véi tetrahydrofuran (18 ml) dé tao ra dung dich
mau nau. O -78°C, n-butyllithi (1,6 M trong hexan, 5,3 ml, 2,0 duong lwong) duge bd
sung trong 10 phut. Sau 10 phuat khudy & -78°C, tert-butyl 4-oxopiperidin-1-carboxylat
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(0,84 g, 1,0 duong lugng) dugc bd sung. Hon hgp phan tng nay dugc khudy & -78°C
trong 30 phut, sau d6 dugc lam Am dén nhiét do trong phong. 25 ml nude va 25 ml etyl
axetat dugc bd sung. Céc 16p dugce tach ra va 16p chira nudc dugc axit hoa bang axit
clohydric dic dén do pH=1. H8n hop tao ra dugc khudy & 100°C trong 30 phut. Phan
irng nay dugc lam lanh xuéng, duoc trung hoa b%mg natri bicacbonat rén va dugc chiét
bang etyl axetat (3x20 ml). Cac 16p hitu co dugc két hop dugc lam kho bang natri
sulfat khan, dugc loc va dugce ¢b trong chan khong. Hop chit & dé muc thu dugc sau
khi tinh ché bing séc ky nhanh vé6i hiéu sut 4% chira khoang 10% chét dong phan
ving 4-clo- 1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on. MS m/e: 239 (IM+H]").

Spiropiperidin 10

4-Metyl-3H-spiro[isobenzofuran-1,4'-piperidin]

N
H

| Hop chit & dé myc thu d&qc dudi dang chét rin mau tring Vdi hiéu suit 60%
theo quy trinh chung VII tur 1'-benzyl-4-metyl-3H-spiro[isobenzofuran-1,4"-piperidin].
MS m/e: 204 [(M+H)™]. '

Spiropiperidin 11

3-Metyl-7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]

| o

N
~N
yZ
N
H
Hop chit & dé muc thu dugc dudi dang chat rin mau tréng voi hiéu suat 88%

theo quy trinh chung IX tir fert-butyl 3-metyl-7H-spiro[furo[3,4-b]pyridin-35,4'-
piperidin]-1'-carboxylat. MS m/e: 205 [(M+H)"].

~ Spiropiperidin 12

3-Metyl-5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]
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N
H
Hop chét & d& myc thu duoc du6i dang du nhét voi hidu sudt 88% theo quy
trinh chung IX tir tert-butyl 3-metyl-5H-spiro[furo[3,4-b]pyridin-7 ,4'-piperidin]-1'-
carboxylat. MS m/e: 205 [((M+H)™].
Spiropiperidin 13

2-Metyl-5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]

|

X
o)
/
N

N
H
| Hop chit & d& muc thu duoc dudi dang dau khoéng mau véi hidu suét 85% theo

quy trinh chung IX tir fert-butyl 2-metyl-5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-
1'-carboxylat. MS m/e: 205 [(M+H)'].

Spiropiperidin 14

2-Metyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin] dihydroclorua

CIH

Hop chit & d& muc thu duogc dudi dang chét rén mau tring véi hidu suét 95%
theo quy trinh chung VIII tir fert-butyl 2-metyl-7H-spiro[furo[3,4-b]pyridin-5,4'-
piperidin]-1'-carboxylat. MS m/e: 205 [(M+H)"].

Spiropiperidin 15

6-Metyl-3H-spiro[furo[3 ,'4-c] pyridin-1,4'-piperidin]
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Iz

Hop chét & & myc thu duoc duéi dang gdm mau tring v6i hiéu suit dinh luong
theo quy trinh chung VII tir 1'-benzyl-6-metyl-3H-spiro[furo[3,4-c]pyridin-1,4'"-
piperidin. MS m/e: 205 ([M-+H]").

Spiropiperidin 16

6-Metyl-1H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]

Iz

Hop chit & d& muc thu dugc du6i dang ddu mau vang véi hiéu suat 96% theo
quy trinh chung VII tir 1'-benzyl-6-metyl-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin.
MS m/e: 205 ((M+H]"). ‘

Spiropiperidin 17

5,5-dimetyl-5H-spiro[ furo[3,4-b]pyridin-7,4'"-piperidin]

/ N

N

Hop chit & dé muc thu dugc dudi dang chét rAn mau nau nhat v6i hidu suét
85% theo quy trinh chung VII tir 1'-benzyl-5,5-dimetyl-5H-spiro[ furo[3,4-b]pyridin-
7 4'-piperidin]. MS m/e: 219 [(M+H)*].

Spiropiperidin 18

7,7-dimetyl-7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]
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S

N
H
Hop chét & d& muc thu duge dudi dang chit rin mau tring v6i hidu suit 92%
theo quy trinh chung IX tur tert-butyl 7,7-dimetyl-7H-spiro[furo[3,4-b]pyridin-5,4'-
piperidin]-1'-carboxylat. MS m/e: 219 [((M+H)*].

Céc hop chét trung gian diazoketon c¢6 cong thire (XXIV)
Quy trinh chung X:

B6 sung ting giot dung dich trimetylsilyl diazometan 2,0 M (2,1 duong lugng)
trong n-hexan vao dung dich cua hop chét trung gian clorua axit c6 cong thire (XXIII)
trong axetonitril (0,5 M) & nhiét 4o nim trong khoang tlr 0 dén 5°C. Bé d4 dugc thao
bo sau 10 phut va viéc khudy dugc tiép tuc cho dén khi quan sét thiy phan tng hoan
thanh (2-15 gio). Trimetylsilyl diazometan du dugc dép tit bang cach bd sung tir tir
axit axetic (1 duong lugng) & nhiét do trong phong. Hon hop phan Gng nay dugc cd
dén kho. Tinh ché bing sic ky nhanh dé tao ra hop chat trung gian diazoketon c6 cong
thire (XXIV).

Diazoketon 1

1-Diazo-3-(4-metylphenyl)propan-2-on

Z2—Z
¥

Hop chit & d& muc thu dugc dudi dang chét rin mau tring v6i hiéu suét 92%
theo quy trinh chung X tir clorua axit p-tolylaxetic va (trimetylsilyl)-diazometan. MS
m/e: 175 ([M+H]).

Diazoketon 2

1-Diazo-3-(4-metoxyphenyl)propan-2-on
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Hop chit & @& muc thu dugc dudi dang diu mau nau véi hidu sudt dinh luong
theo quy trinh chung X ti clorua axit 3-metoxyphenylaxetic va (trimetylsilyl)-
diazometan. MS m/e: 191 ([M+H]").

Diazoketon 3

1-Diazo-3-(3,4-dimetoxyphenyl)propan-2-on

Hop chit & d& muc thu dugc dudi dang chét 16ng mau cam theo quy trinh chung
X tir clorua axit 3,4-dimetoxyphenylaxetic va (trimetylsilyl)-diazometan. MS m/e: 212
(IM+H]").

-Diazoketon 4

1-(2-Clo-5-metoxyphenyl)-3-diazopropan-2-on

B sung thionyl clorua (2,73 ml, 37,4 mmol) va lugng chét xuc tac cia N,N-
dimetylformamit vao dung dich cla axit 2-(2-clo-5-metoxyphenyl)axetic (5,0 g, 24,9
mmol) trong diclometan (83 ml) & nhiét do ndm trong khoang tr 0 dén 5°C. Bé lam
lanh dugc thdo bo sau 10 phut, va viéc khudy duge tiép tuc trong 16 gio. Dung mdi
duoc lam bay hoi dé tao ra hop chit trung gian clorua axit 2-(2-clo-5-
metoxyphenyl)axetic tho. Hop chét & d& muc thu dugc dudi dang chét rin mau vang
v6i hidu sult 63% theo quy trinh chung X tr clorua axit 2-(2-clo-5-
metoxyphenyl)axetic va (trimetylsilyl)-diazometan. MS m/e: 225 ([M+H]").

Hop chit trung gian 2-indanon c6 cong thirc (XIV)

Quy trinh chung XI:
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B4 sung dung dich cia hop chét trung gian diazoketon c6 cong thirc (XXIV)
trong diclometan (0,2 M) timg giot vao dung dich cta rodi (II) axetat dime (0,01
duong lugng) trong diclometan (0,002 M) & nhiét dd nim trong khoang tir 0 dén 5°C.
Hon hop phéan (mg nay dugc cd dén kho. Tinh ché bing séc ky nhanh hogc chung cét

Kugelrohr tao ra hgp chét trung gian 2-indanon c6 cong thirc (XIV).
Hop chit trung gian 2-indanon 1

5-Metyl-1,3-dihydro-2H-inden-2-on

-

Hop chit & d& muc thu duoc duéi dang chit rdn mau tréng nhat v4i hi¢u suét
29% theo quy trinh chung XI tir 1-diazo-3-(4-metylphenyl)propan-2-on. MS m/e: 146
M. |

Hop chit trung gian 2-indanon 2

5-Metoxy-1,3-dihydro-2H-inden-2-on

oo
o

Hop chét & dé muc thu duge dudi dang chét rén mau tréng nhat vé6i higu sut
29% theo quy trinh chung XI tir 1-diazo-3-(3-metoxyphenyl)propan-2-on. MS m/e:
163 ([M-HJ").

Hop chit trung gian 2-indanon 3
5,6-Dimetoxy-1H-inden-2(3H)-on

o)

—0 O
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Hop chit & d& muc thu duoc dudi dang chét ban rin mau cam véi hiéu suit
45% theo quy trinh chung XI tir 1-diazo-3-(3,4-dimetoxyphenyl)propan-2-on. MS m/e:
192 (IM]).

Hop chit trung gian 2-indanon 4

5,6-Diflo-1,3-dihydro-2H-inden-2-on

F
10—
F

B6 sung Dess-Martin periodinan (8,5 g, 20 mmol) vao dung dich cua 5,6-diflo-
2,3-dihydro-1H-inden-2-0l (2,6 g, 16 mmol) trong diclometan (54 ml) & nhi€t d9 trong
- phong. Hdn hop phan ung duge khudy trong 7 gid. Dietyl ete (250 ml) duge bd sung
vao hén horp phén ng nay va viéc khudy duge tiép tuc trong 15 phaut. Chét két taa
dugc loai bo bang cach loc va duoc rira bang dietyl ete. Phén dich loc dugc rira bang
mot phan 15 0 ml dung dich bicacbonat chira nudc bdo hoa. Céc 16p dugce téch ra. Lop
chira nu6c duge chibt bing hai phan 150ml dietyl ete. Céc 16p hitu co duge két hop
dugc rira bing mot phén 150 ml nuéc mudi, duge 1lam kho bing natri sulfat khan, duoc
loc va dugc cb trong chan khong. Sic ky nhanh bang n-heptan/etyl axetat tao ra hgp
chét & d& muc (1,8 g, 69%) du6i dang chit rdn mau tring. MS m/e: 167 ([M-HJ).

Hop chét trung gian 2-indanon 5

4-Clo-7-metoxy-1H-inden-2(3H)-on

Cl

Hop chét & d& muc thu duge dudi dang chit rin mau vang nhat v&i hiéu suét
21% theo quy trinh chung XI tir 1-(2-clo-5-metoxyphenyl)-3-diazopropan-2-on. MS
m/e: 195 ((IM-H)]).

Hop chéit trung gian xyanohydrin c6 cong thirc (XV) va hop chét trung gian
trimetylsilyl xyanohydrin c6 cong thirc (XVI)

-101-



27750

Quy trinh chung XV: Xuc tac dong

Dung dich cua hop chét trung gian 2-indanon c6 cong thirc (XIV), trimetylsilyl
xyanua (2,6 duong lugng) va ddng(II) triflometansulfonat (0,01 duong lugng) trong
diclometan (0,5-1,0 M) dugc khudy & nhiét do trong phong trong khoang thoi gian tir
15 dén 24 gid. Hon hop phén ing nay duge cd dén kho dé tao ra hop chét trung gian
trimetylsilyl xyanohydrin c¢6 cong thirc (XVI). Hop chét tho c6 cong thirc (XVI) dugc
phan b gitta dung moi hitu co nhu diclometan va nuéc. Céc 16p duge tach ra. Lop
chita nuéc duge chiét béng mot hodc hai ph?m dung mdi hitu co. Cac 16p hitu co duge
két hop duoc rira bing mot phén nuéc mudi, dugc 1am khd bing natri sulfat khan,
duoc loc va duge cd dén kho dé tao ra hop chét trung gian c6 cong thire (XVI). Trong
qua trinh xt Iy nhom trimetylsilyl cta trimetylsilyl xyanohydrin tao ra c6 thé dugc
phén tach hoan toan hodc mot phén dé tao ra hop chét trung gian xyanohydrin c6 cong
thirc (XV). | |

Quy trinh chung XVI: Xtc téc bing Lantan

_ Dung dich cta hop chit trung gian 2-indanon ¢6 cong thirc (XIV), 2-hydroxy-2-
fnetylpropannitril (1,5 dwong lugng) va lantan(IIT) isopropoxit (0,1 dwong luong) trong
fetrah}}drofﬁran (0,5-1,0 M) duogc khuéy & nhiét do trohg ph(‘)hg trong khoang thoi gian
tr 15 dén 24 gid. Hon hop phan tmg dugc phin b giita dung mdi hitu co nhu etyl
axetat hodc fert-butyl metyl ete va dung dich amoni clorua chira nuéc béo hoa. Cac 16p
dugce tach ra. Lép chira nude duge chiét bing mot hodc hai phan dung méi hitu co.
Céc 16p hitu co dugc két hop dugc rira bing mot phan nuéc mubi, dugc 1am kho bing
natri sulfat khan, duoc loc va dugce cd dén kho. Tinh ché bfmg séc’k}’f nhanh tao ra hgp

chét trung gian xyanohydrin c6 cdng thirc (XV).
Xyanohydrin 1

2-[(Trimetylsilyl)oxy]-2,3-dihydro-1H-inden-2-cacbonitril
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Hop chit & d& muc thu duge dudi dang diu mau nau nhat v6i hidu suét dinh
lugng theo quy trinh chung XV tur 2-indanon va trimetylsilyl xyénua. MS m/e: 231
(M)
Xyanohydrin 2
5-Metyl-2-[(trimetylsilyl)oxy]-2,3-dihydro-1H-inden-2-cacbonitril
0o
d
Hop chit & d& muc thu dugc dudi dang diu mau vang véi higu suét 95% theo
quy trinh chung XV tir 5-metyl-1,3-dihydro-2H-inden-2-on va trimetylsilyl xyanua.
Xyanohydrin 3

5-Metoxy-2-[(trimetylsilyl)oxy]-2,3-dihydro-1H-inden-2-cacbonitril

Hop chit & d& muc thu duoc dudi dang diu mau nau véi hiéu sudt 97% theo
quy trinh chung XV tir 5-metoxy-1,3-dihydro-2H-inden-2-on va trimetylsilyl xyanua.
MS m/e: 261 (M+).

Xyanohydrin 4

5,6-Diﬂo-2-[(trimetylsilyl)oxy]-2,3-dihydro-1H-inden-2-cacbonitril
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Hop chét & d& muc thu dugc du6i dang diu mau vang véi hiéu suit 66% c6 do
tinh khiét bing khoang 70% (bing NMR) theo quy trinh chung XV tir 5,6-diflo-1,3-
dihydro-2H-inden-2-on va trimetylsilyl xyanua. '

Xyanohydrin 5

5 ,6-Dimétoxy-2-(trimetylsilyloxy)-2,3-dihydro- 1H-inden-2-cacbonitril

Hop chét & d& muc thu duoc dudi dang-déu mau d6 sim véi hiéu sudt 100%
theo quy trinh chung XV tir 5,6-dimetoxy-1H-inden-2(3H)-on va trimetylsilyl xyanua.
MS m/e: 291 ([M+]"). '

Xyanohydrin 6

1-(Trimetylsilyloxy)-2,3-dihydro-1H-inden-1-cacbonitril

Hop chét & d& muc thu duge duéi dang dau mau vang hiéu suét 74% theo quy

trinh chung XV tir 2,3-dihydro-1H-inden-1-on va trimetylsilyl xyanua.
Xyanohydrin 7

2-Hydroxy-1,2,3,4-tetrahydronaphtalen-2-cacbonitril
4 N
OH
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Hop chit & d& muc thu dugc duédi dang diu mau nau nhat v6i hidu suit 20%
theo quy trinh chung XVI ti 3,4-dihydronaphtalen-2(1H)-on va 2-hydroxy-2-

metylpropannitril.
Xyanohydrin 8

. 1-(Trimetylsilyloxy)-1,2,3,4-tetrahydronaphtalen-1-cacbonitril

Hop chit & @& muc thu duogc dudi dang diu mau vang véi hiéu suit 72% theo
quy trinh chung XVI tir 3,4-dihydronaphtalen-1(2H)-on, trimetylsilancacbonitril va
ddng(I1) triflometansulfonat. MS m/e: 246 ([M+H]").

Xyanohydrin 9

4-Clo-7-metoxy-2-(trimetylsilyloxy)-2,3-dihydro- 1H-inden-2-cacbonitril

cl
Hop chit & d& muc thu dfrqc dudi dang diu mau nau véi hidu suét dinh lugng
theo quy trinh chung XV tir 4-clo-7-metoxy-1H-inden-2(3H)-on va trimetylsilyl
Xyanua.
Céc hop chét trung gian este cta axit malonic c6 cong thire (XX)
Quy trinh chung XII:

B4 sung dan xuét malonat (1,1 duong lugng) cé cdng thirc (XVIII) vao hdn hop
cta natri hydrua (2,1 duong lugng) trong tetrahydrofuran (1,0 M). Hon hop phén rng
duge khudy trong 1 gio. B4 sung timg giot dung dich cua chét phan tng alkyl héa (1,0
dwong luong) ¢6 cong thirc (XIX) dudi dang dung dich trong tetrahydrofuran (1,0 M).
Hon hop phéan tng dugc khudy trong khoang thoi gian tir 1 dén 24 gid va sau d6 duge
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dap tit bang dung dich amoni clorua chira nuéc bao hoa & nhiét do trong phong. Hdn
hop phan mg dwoc phin bb gitta dung mdi hitu co nhu etyl axetat hodc ters-butyl
metyl ete va dung dich amoni clorua chira nu6c bao hoa. Céc 16p dugce tach ra. Ldp
chira nuéc dugc chiét bang mot hogc hai phan dung méi hitu co. Céc 16p hitu co duge
két hop dugc rira bang mot phin nuéc mubi, dugc 1am kho bang natri sulfat khan,
duoc loc va dugc cd dén khd. Tinh ché bang sic ky nhanh tao ra hop chét trung gian

¢6 cong thirc (XX).
Hop chét trung gian este cta axit malonic 1

2-tert-Butyl 2-etyl 5,6-dimetyl-1H-inden-2,2(3H)-dicarboxylat

Hop chit & dé myc thu duoc dudi dang dau khong mau véi hiéu suét 86% tir
1,2-bis(clometyl)-4,5-dimetylbenzen va fert-butyl etyl malonat theo quy trinh chung
XII. MS m/e: 263 ([M-C4Hs]").

Céc hop chét trung gian cua axit malonic ¢6 cong thire (XXI)
Quy trinh chung XIII:

B sung axit trifloaxetic (10-20 duong lugng) vao dung dich cua hop chét c6
cdng thire (XX) trong dung mdi nhu diclometan (0,1-0,5 M) & nhi¢t do nim trong
khodng tir 0 dén 5°C. B& 1am lanh dugc loai bo sau khoang thoi gian tir 10 dén 30 phit
va viée khudy duoc tiép tuc trong khoang thoi gian tir 16 dén 24 gid. Hon hgp phan
ung dugc phﬁn} bd giita dung mbi hitu co nhu etyl axetat hodc diclometan va dung dich
amoni clorua chira nudc bdo hoa. Cac 16p dugc tach ra. Lép chira nude duge chiét
bang mot hodc hai phén dung méi hiru co. Céc 16p hitu co duge két hop duoc ria bing
mot phﬁn nuéc mudi, duoc 1am khd béng natri sulfat khan, dugc loc va dugce co dén

kho @ tao ra hop chét c6 cong thire (XXI).
Axit malonic 1

Axit 2-(etoxycacbonyl)-5,6-dimetyl-2,3-dihydro- 1H-inden-2-carboxylic
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Hop chit & d& muc thu dugc dudi dang chit rin mau x4m v6i hiéu suét 95% tir
2-tert-butyl 2-etyl 5,6-dimetyl-1H-inden-2,2(3H)-dicarboxylat theo quy trinh chung
XIII. MS m/e: 261 ([M-HJ).

Céc hop chit trung gian este cia axit 2-indancarboxylic c6 cong thirc (XXII)
Quy trinh chung XIV:

Dung dich cua hop chét c6 cong thirc (XXI), lithi clorua (2,1 duong luong) va
nude (1,05 duong lugng) trong dimetyl sulfoxit (0,5 M) dugc khudy & 180°C trong 6
gid. Hon hop phén tmg duoc phan bd gitta dung méi hitu co nhu etyl axetat hodc tert-
butyl metyl ete va dung dich hydro clorua chtra nudce 0,5 M. Cac 16p duge tach ra. Lop
chita nuéc duge chiét bing mot hoic hai phin dung moi hitu co. Cac 16p hitu co dugce
két hop dugc rira bang mot phén nuéc mudi, duge 1am khd bing natri sulfat khan,
duoc loc va duoc cd dén kho. Dung dich cia hdn hop phan tng thd trong ruou nhu
etanol hodc metanol dugc khudy & didu kién hdi lvu véi lugng chit xuc tac cua axit
sulfuric trong khoang thoi gian tir 6 dén 24 gid. Hon hgp phan Gng nay dugc cd dén
kho. Tinh ché bing séc ky nhanh tao ra hop chét trung gian c6 cong thl’rc (XXID).

2-indancarboxylic este 1

Etyl 5,6-dimetyl-2,3-dihydro-1H-inden-2-carboxylat
0

o4

Hop chit & d& muc thu dugc dudi dang diu mau nau nhat véi hiéu suét 85% tir
axit'2-(‘etoxycacbonyl)-5,6-dimety1-2,3-dihydro-1H—inden-2-carboxylic theo quy trinh
chung XIV. MS m/e: 218 ([M]").

Hop chét trung gian alpha-hydroxy este c6 cong thirc (XII) va (XVII)
Quy trinh chung XVII: Thity phan xyanohydrin véi hydro clorua chira nude

Dung dich cta hop chét trung gian xyanohydrin c6 cong thirc (XV) hodc hop

chét trung gian trimetylsilyl xyanohydrin c6 cong thirc (XVI) trong rugu nhu metanol
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hodc etanol (0,3 M) va axit clohydric dic (20 duong lugng) duge hdi luu trong khoang
thoi gian tir 6 dén 24 gid. Hon hop phéan ng dugc phén b gitta dung méi hitu co nhu
etyl axetat ho#ic fert-butyl metyl ete va nudc. Céc 16p dugce tach ra. Lop chira nudc
dwoc chiét bing mot hodc hai phin dung méi hitu co. Céc 16p hitu co duge két hop
dugc rira bang mot phén nuée mudi, duge 1lam kho b%mg natri sulfat khan, dugc loc va
dugc ¢d dén khd. Tinh ché bing sic ky nhanh tao ra hop chét trung gian alpha-
hydroxy este c6 cong thirc (XII).

Quy trinh chung XVIII: Thily phan xyanohydrin kiéu Pinner

Dung dich cda hop chét trung gian xyanohydrin c6 cdng thirc (XV) hodc hop
chét trung gian trimetylsilyl xyanohydrin ¢6 cong thac (XVI) va ruou nhu metanol
ho#c etanol (1 duong lugng) trong axit clohydric 4 M trong 1,4-dioxan (4-10 duong
lugng) duge luu gitr qua dém trong thiét bi dong lanh hodc theo cach khac dugc khudy
qua dém ¢ nhiét do nim trong khoang tir -10 dén -5°C. Nuoc dugc bd sung vao hdn
hop phan ung nay va viéc khudy duoc tiép tuc trong khoang thoi gian tir 1 dén 4 gio.
Hén hop phéan tng dugc phin b gitta dung mai hitu co nhu etyl axetat hodc ferz-butyl
mety! ete va nuée. Céc lc’fp duoc téch ra. Lép chita nude duge chiét bing mot hojc hai
phan dung mdi hitu co. Cac 16p hitu co duge két hop duoc rira bing mdt phn nudc
mudi, duge lam khd bang natri sulfat khan, dugc loc va dugc cd dén kho. Tinh ché

bing sic ky nhanh tao ra hop chét trung gian alpha-hydroxy este c6 cong thirc (XII).
Quy trinh chung XIX: Alpha-hydroxyl hoa clia 2-indancarboxylic este

B6 sung dung dich lithi bis(trimetylsilyl)amit 1,0 M trong tetrahydrofuran (1,1
duong hrc_mg) vao dung dich cta hop chét trung gian 2-indancarboxy1i¢ este ¢ cong
thire (XXII) trong tetrahydrofuran (0,5-1,0 M) & -78°C. Bé 1am lanh duoc loai bc’)-va‘l
viée khudy dugc tiép tuc trong 45 phut & nhiét do ndm trong khoang tir 0 dén 5°C.
Dung dich ctia (1S)-(+)-(10- -camphorsulfonyl)oxaziridin (1,05 duwong lugng) dudi
dang dung dlCh trong tetrahydrofuran (0,65 M) dugc bd sung & nhlet do tb1 da 1a -55°C.
Hn hgp phan ung duoc khudy trong khoang thoi gian tir 1 dén 2 gid. Bé 1am lanh
dugc loai bé va hdn hqp phan Gng nay dwoc dap tét bing cach bd sung dung dich
amoni clorua chira nu6c bo hoa & -20°C. HSn hop phan ung dugc phéin b giita dung
moi huu co nhu etyl axetat hodc fert-butyl metyl ete va dung dich hydro clorua chira

nuée 0,5 M. Cac 16p duoc tach ra. Lép chira nude dugce chiét bing mot hodc hai phin
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dung mdi hitu co. Céc 16p hitu co duge két hop dugc rira bing mot phin nudc mubi,
duoc lam khd bang natri sulfat khan, dugc loc va dugce c6 dén kho. Tinh ché bang sic

ky nhanh tao ra hgp chét trung gian alpha-hydroxy este c6 cong thire (XII).
Alpha-hydroxy este 1
Etyl 2-hydroxy-2,3-dihydro-1H-inden-2-carboxylat

a) 2-Hydroxy-2,3-dihydro-1H-inden-2-carboxylat

OH
X
0

Huyén phi dic cua 2-(trimetylsilyloxy)-2,3-dihydro-1H-inden-2-cacbonitril
(21,0 g, 90,8 mmol) va axit clohydric ddc (75,6 ml, 908 mmol) dugc khudy trong 1 gid
& nhiét d6 trong phong va trong 4 gio & 100°C. Hon hop phén tng ndy dugc pha loding
bang mot phén 50ml nuéc. Bé gia nhiét dugc loai bd va viée khudy duoc tiép tuc trong
15 gio. Chét két tia dugc thu gom bang céch loc va duge ria bing hai phan 50ml
dung dich hydro clorua chira nuge 1 M. Chét két tiia 4m dugc phan bd giita etyl axetat
(150 ml) va dung dich natri hydroxit chira nuéc 1 M (150 ml). Céc 16p dugce tach ra.
Lép hitu co duoc chiét bing hai phin 200ml ctia dung dich natri hydroxit chita nuéc
0,5 M. Céc 16p chtra nude dugc két hop duoc chiét bing mot phan 150 ml etyl axetat.
Céc 16p chura nudce duge két hop dugc axit hoa bang cach bd sung axit clohydric dic
(35 ml). L6p chita nuéc duge chiét bang hai phan 150ml etyl axetat. Cac 16p etyl
axetat duge két hop tir viée chiét axit duoc rira bé‘mg mot ph?m 50ml nude mudi, duge
1am kho bang natri sulfat khan, dugc loc va dugc cd trong chan khong. Phén cin dugc
nghidn min trong dietyl ete (100 ml) trong 3 gi% & nhiét do trong phong. Cht két tia
dugc thu gom bing cach loc, duge rira bang dietyl ete va dugc lam kho trong chén
khéng dé tao ra hop chit & d muc dudi dang chit rin mau tréng nhat. Két tinh tir etyl
axetat nong (90 ml) tao ra hop chét & d& muc (7,0 g, 43%) dudi dang chét rin mau
tréng. MS m/e: 177 ((M-HJ").

b) Etyl 2-hydroxy-2,3-dihydro-1H-inden-2-carboxylat
X
0
—

e}
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B sung lwong chit xuc tac (3 giot) axit sulfuric vao dung dich cta axit 2-
hydroxy-2,3-dihydro-1H-inden-2-carboxylic (4,0 g, 22,4 mmol) trong etanol (74,8 ml)
& nhiét do trong phong. Hon hop phéan tmg duoc khudy trong 48 gid. Dung mdi dugc
lam bay hoi trong chan khong. Phén cin dugc phan bd giita etyl axetat (150 ml) va
natri cacbonat 1 M (50 ml). C4c 16p dugc tach ra. Lép hitu co dugc duge rua bang mot
phén 50ml nude mudi, duge 1am kho bang natri sulfat khan, dugc loc va dugc ¢d trong

chan khong dé tao ra hop chat & d& muc (4,5 g, 97%) dudi dang chét rén mau tring.
Alpha-hydroxy este 2
Etyl 2-hydroxy-5-metoxy-2,3-dihydro-1H-inden-2-carboxylat

a) 2-Hydroxy-5-metoxy-2,3-dihydro-1H-inden-2-carboxylat

(o]
fon
\o ) OH

B sung timg giot dung dich cua 5-metoxy-2-(trimetylsilyloxy)-2,3-dihydro-
1H-inden-2-cacbonitril (4,98 g, 19,1 mmol) trong toluen (12 ml) & nhiét do nim trong
khoéang tur 85 dén 90°C vao dung dich dugc khudy manh clia axit clohydric chira nuéc
25% (13,9 g, 12,4 ml, 95,3 mmol). Hon hop phén tng dugc khudy trong 20 gi® va sau
d6 dugc dé ngudi xudng nhiét do trong phong. Hon hop nay dugc phén bb giita
isopropyl axetat (50 ml) va nuéc (30 ml). Cac 16p duge tach ra. Lop chita nuée dugce
chiét bing hai phin 50ml isopropyl axetat. Céc 16p hitu co duoc két hop duge rira
bé’mg mot phﬁn 30ml nuéc mudi, duoc lam khod béng natri sulfat khan, dugc loc va
dugc cd trong chan khong. Phin cin duge nghién min trong dietyl ete (50 ml). Céc
chét rin dugc loai bd bang cach loc va dugce rira bang dietyl ete. Phan dich loc dugc ¢o
trong chan khong. Phdn c3n dudc phan bb gitta tert-butyl metyl ete (50 ml) va dung
dich natri hydroxit chira nuge 1 M (50 ml). Céc 16p dugce tach ra. Lép hitu co dugce
duge chiét bang hai phin 50ml dung dich natri hydroxit chira nuéc 1 M. Lop chira
nuée duge chiét bing mot phin 100ml ciia fert-butyl metyl ete. Céc 16p chira nude
duoc két hop duge axit hoa bing cach bd sung 80 ml dung dich hydro clorua chira
nuée 2 M va dugce chiét bing ba phin 50ml cia etyl axetat. Cac 16p etyl axetat dugc

két hop dugc lam khod bang natri sulfat khan, dugc loc va dugc ¢ trong chan khong.

-110-



27750

S&c ky nhanh bing n-heptan/2-propanol tao ra hop chat & d& muc (2,37 g, 60%) dudi
dang chét rin mau nau. MS m/e: 207 ((M-H]").

b) Etyl 2-hydroxy-5-metoxy-2,3-dihydro-1H-inden-2-carboxylat

(0]

Bé sung lugng chét xuc tac cia axit sulfuric vao dung dich cua axit 2-hydroxy-
5-metoxy-2,3-dihydro-1H-inden-2-carboxylic (2,32 g, 11,1 mmol) trong etanol (37,1
ml). Hdn hgp phan tng dugc khudy trong 15 gid & nhiét 4o trong phong. Dung mdi
duoc lam bay hoi trong chin khong. Phan cn dugc phin bb giita etyl axetat (50 ml)
va 1 M natri cacbonat (50 ml). Céc 16p dugc tach ra. Lép chira nudc duoc chiét bang
ba phan 50 ml cta etyl axetat. Cac 16p hitu co duge két hop duogc rira bing mét phéan
30ml nuéc mudi, duge 1lam kho béng natri sulfat khan, duoc loc va dugc co tfong chan
khong. Sac ky nhanh bang n-heptan/etyl axetat 1am chét rira giai tao ra hop chit & dé
muc (1,57 g, 60%) dudi dang dAu nhét mau vang nhat. MS m/e: 237 ((M+H]J+).

Alpha-hydroxy este 3
Metyl 2-hydroxy-5-metyl-2,3-dihydro-1H-inden-2-carboxylat
OH
\©i>/<¢0
(o)
\

Hop chit & dé& muc thu dugc dudi dang dAu mau nau véi hidu suit 45% theo
quy trinh chung XVII tir 5-metyl-2-[(trimetylsilyl)oxy]-2,3-dihydro-1H-inden-2-

cacbonitril.
~ Alpha-hydroxy este 4

Etyl 2-hydroxy-5,6-dimety1-2,3-dihydro- 1H-inden-2-carboxylat
"o —
o)

OH
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Hop chit & d& muc thu dugc duéi dang diu mau vang vé&i hiéu suit 30% theo

quy trinh chung XIX tir etyl 5,6-dimetyl-2,3-dihydro-1H-inden-2-carboxylat.
Alpha-hydroxy este 5

Metyl 5,6-diflo-2-hydroxy-2,3-dihydro-1H-inden-2-carboxylat

F /
(0]

E | OH

Hop chit & d& muc thu dugc dudi dang chét rin mau ndu nhat v6i hiéu suét

46% theo quy trinh chung XVII tir 5,6-diflo-2-[(trimetylsilyl)oxy]-2,3-dihydro-1H-

inden-2-cacbonitril.
Alpha-hydroxy este 6
Metyl 2-hydroxy-5,6-dimetoxy-2,3-dihydro-1H-inden-2-carboxylat

(o)
HO

—0

—0 0O

/

Hop chit & d& muc thu dugc dudi dang chit rén mau cam v6i hiéu sudt 35%
theo quy trinh chung XVIII tir 5,6-dimetoxy-2-(trimetylsilyloxy)-2,3-dihydro-1H-
inden-2-cacbonitril.

Alpha-hydroxy este 7

Metyl 1-hydroxy-2,3-dihydro-1H-inden-1-carboxylat

o—

HO
[o]

Hop chit & d& muc thu duogc dudi dang diu mau nau véi hiéu sudt 91% theo
quy trinh chung XVIII tir 1-(trimetylsilyloxy)-2,3-dihydro-1H-inden- 1-cacbonitril. MS
m/e: 193 ([M+H]).
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Alpha-hydroxy este 8

Metyl 2-hydroxy-1,2,3,4-tetrahydronaphtalen-2-carboxylat

Hop chét & dé muc thu duoc dudi dang diu khéng mau véi hiéu sudt 84% theo

quy trinh chung XVIII tir 2-hydroxy-1 ,2,3,4-tetrahydronaphtalen-2-cacbonitril.
Alpha-hydroxy este 9

Metyl 1-hydroxy-1,2,3,4-tetrahydronaphtalen-1-carboxylat

o/
HO
o

Hop chit & d& muyc thu duogc dudi dahg diu mau vang v6i hiéu sult 87% theo
quy trinh chung XVII. tir - 1-(trimetylsilyloxy)- 1,2,3,4-tetrahydronaphtalen-1-

cacbonitril.
Alpha-hydroxy este 10

Etyl 4-clo-2-hydroxy-7-metoxy-2,3-dihydro-1H-inden-2-carboxylat

o

OH
o]

cl 0 e

B4 sung axit clohydric, 25% trong nuéc (2,22 ml, 17,1 mmol) vao dung dich
ciia 4-clo-7-metoxy-2-(trimetylsilyloxy)-2,3-dihydro- 1H-inden-2-cacbonitril (1,01 g,
3,41 mmol) trong toluen (6,9 ml) & 90°C. Hdn hop phén tng duge khudy trong 15 gio.
Bé gia nhiét duoc loai bo, va viéc khqu duoc tiép tuc trong 2 gio. Hon hgp phan g
nay duoc phan bb giita etyl axetat (50 ml) va nuéce mubi (20 ml). Céc 16p dugc tach ra.
L6p chira nuéc duge chiét bing hai phan 50ml etyl axetat. Céc 16p hitu co duge két
hop duogc rira b%mg‘mcf)t phén 20ml nuéc mubi, dugc 1am kho bing natri sulfat khan,
duogc loc va dugc cb trong chan khong d8 tao ra hop chét trung gian axit alpha-

hydroxy thd (1,3 g, mau ndu sdm). Hon hop cua hop chét trung gian axit alpha-
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hydroxy trong etanol (14 ml) va lugng chit xuc tac cua axit sulfuric dugc khudy &
nhiét do trong phong trong 6 gid. Dung mdi dugc 1am bay hoi trong chan khong. Phan
cin duge phan bd gitta etyl axetat (50 ml) va dung dich natri bicacbonat chira nuéce 1
M (50 ml). Céc 16p dugce tach ra. Lép chira nude duge chiét bang hai phan 50ml cla
etyl axetat. Cac 16p hitu co dugc két hop dugc rira bang mot phan 30ml nuéc mubi,
dugc 1am kho bang natri sulfat khan va dugc c6 trong chan khong. Tinh ché bang sic
ky nhanh v&i n-heptan / etyl axetat lam chét rira gii tao ra hop chit & d& muc (0,169 g,
18%) dudi dang diu nhét mau nau. MS m/e: 270 (IM]*).

Alpha-hydroxy este 11

Etyl 2-hydroxy-7-metoxy-2,3-dihydro-1H-inden-2-carboxylat

Binh day tron hai ¢ dung tich 50ml duge nap etyl 4-clo-2-hydroxy-7-metoxy-
2 3-dihydro-1H-inden-2-carboxylat (0,169 g, 0,624 mmol) v etanol (6,2 ml). Binh
duoc rat chan khong dén khoang 110 mbar cho dén khi dung mbi bit dAu sti bot nhe
va dugc nap nguoc vao bang argon sau khi 10 gidy. Qua trinh nay duoc ldp lai hai lan.
Sau khi bd sung paladi 10% trén than hoat tinh (133 mg, 125 pmol, Eq: 0,2), binh nay
dugc rat chan khong dén 110 mbar, dugc nap ngugc vao bang hydro va dugc khudy
trong 20 gid trong moi trudng ap suét khi hydro 1 bar. Chét xtc tac duge loai bé bang
cach loc trén Decalite va dugc rira bang etanol. Dung mdi dugc 1am bay hoi. Phén cin
duoc phan bb gitta etyl axetat (50 ml) va nuée/nuée mudi (1:1) (30 ml). Céc 16p dugc
tach ra. Lop chira nude duge chiét bang hai phén 50ml etyl axetat. Cac 16p hiru co
duge két hop dugc rira bang mot phé.n 20m] nuéc mudi, dugc lam khd bang natri
sulfat khan, dugc loc va dugce cd trong chan khong @8 tao ra hop chét & d& muc (0,147

g, dinh lugng) dudi dang dau nhét mau nau nhat. MS m/e: 236 ([M]).
Céc hop chit trung gian 2-amino-oxazol-4-on c¢6 cong thire (III)

Quy trinh chung XX:
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Hbn hop cla rdy phan tt 4A, guanidin hydroclorua (1,6 - 7 duong lugng) va
kali tert-butoxit trong tert-butanol dugc khudy & nhiét do trong phong trong khoang tir
2 dén 24 gior. B sung hop chét trung gian alpha-hydroxy este c6 cong thirc (XII), tiép
theo 1a khudy trong khoang thoi gian tir 2 dén 24 gid. Hon hop phan (ing ndy dugc pha
lodng biang hdn hgp dung mdi nhu etyl axetat/2-propanol (4:1) hodc isopropyl
axetat/2-propanol (4:1). Cac chét rin dugc loai bod b:?mg cach loc. Phan dich loc dugc
ria b%mg nudc. Céac 16p dugce tach ra. Lép chira nude duge chiét be°1ng mot hoac hai
phin hdn hop dung mdi hitu co. Céc 16p hiru co duge két hop dugc rira bing mot phan

nuéc mubi, duge 1lam khd bing natri sulfat khan, dugc loc va duge c6 dén kho. Nghién
| min tr dung moi nhu etyl axetat hodc isopropyl axetat tao ra hop chét trung gian 2-

amino-oxazol-4-on c6 cong thirc (I1I).
Hop chét trung gian 2-amino-oxazol-4-on 1

2’-amino-1 ,3-dihydro-4’H-spiro[inden-2,5 ’-[1,3]oxazol]-4’-on

Hop chét & d& muc thu dugc duéi dang chit rdn mau tréng v6i hidu subt 75%
theo quy trinh chung XX tir etyl 2-hydroxy-2,3-dihydro-1H-inden-2-carboxylat. MS
m/e: 203 ([M+H]).

Hop chét trung gian 2-amino-oxazol-4-on 2

2’-amino-5-metyl-1,3-dihydro-4’H-spiro[inden-2,5 ’-[1,3]0Xazol]-4’-on

o NH,
o
N
0]
Hop chét & d& muyc thu dugc duéi dang chét rdn mau nau nhat v6i hiéu suét

86% theo quy trinh chung XX tir etyl 2-hydroxy-5-metyl-2,3-dihydro-1H-inden-2-
carboxylat. MS m/e: 217 (IM+H]").

Hop chét trung gian 2-amino-oxazol-4-on 3

2'-amino-5,6-dimetyl-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on
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o NH,
JOuS!
N
(o]

Hop chét & d& muc thu dugce duédi dang chét rin mau tréng nhat v6i hidu suét
dinh lwong theo quy trinh chung XX tir etyl 2-hydroxy-5,6-dimetyl-2,3-dihydro-1H-
inden-2-carboxylat. MS m/e: 231 ((M+H]").

Hop chét trung gian 2-amino-oxazol-4-on 4

2’-amino-5,6-diflo-1,3-dihydro-4°H-spiro[inden-2,5’-[ 1,3]oxazol]-4’-on

; 0\(NH2
XK
F
(o)

Hop chit & @& muc thu dugce dudi dang chét rin mau tring v6i hidu sudt 73%
theo quy trinh chung XX tir etyl 2-hydroxy-5,6-dimetyl-2,3-dihydro-1H-inden-2-
carboxylat. MS m/e: 239 ((M+H]").

Hop chét trung gian 2-amino-oxazol-4-on 5

2’-amino-5-metoxy-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]Joxazol]-4’-on

NH
o) )
T
o
o

Hop chit & d& muc thu dugc dudi dang chét rin mai tring véi hiéu sult 68%
theo quy trinh chung XX ftir etyl 2-hydroxy-5-metoxy-2,3-dihydro-1H-inden-2-
carboxylat. MS m/e: 233 ([M+H]").

Hop chét trung gian 2-amino-oxazol-4-on 6-

2'-amino-3,6-dimetoxy-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on
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Hop chit & @ muc thu dugc dudi dang chét rén mau nau nhat v6i hiéu suét
35% theo quy trinh chung XX tir metyl 2-hydroxy-5,6-dimetoxy-2,3-dihydro-1H-
inden-2-carboxylat. MS m/e: 264 ([M+H]").

Hop chét trung gian 2-amino-oxazol-4-on 7

2’-amino-2,3-dihydro-4 H-spiro[inden-1,5’-[1,3]Joxazol]-4’-on

H,N
>=N
(o]

(0

Hop chit & d& muc thu dugc duéi dang chét rén mau nau v6i hiu suét 85%
theo quy trinh chung XX tir metyl 1-hydroxy-2,3-dihydro-1H-inden-1-carboxylat. MS
m/e: 203 ((M+H]).

Hop chét trung gian 2-amino-oxazol-4-on 8

2'-amino-3,4-dihydro- 1H,4'H-spiro[naphtalen-2,5'-[1,3 Joxazol]-4'-on

Hop chit & dé& muc thu duoc dudi dang chét rin mau tring nhat v6i hiéu suét
71% theo quy trinh chung XX tir metyl 2-hydroxy-1,2,3,4-tetrahydronaphtalen-2-

carboxylat.

Hop chit trung gian 2-amino-oxazol-4-on 9
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2’-amino-3,4-dihydro-2H,4 H-spiro[naphtalen-1,5’-[1,3]Joxazol}-4’-on

H,N

e
so]

[e]

Hop chét & d& muc thu duge dudi dang chét rin mau tréng nhat v&i hiéu suét

61% theo quy trinh chung XX tir metyl 1-hydroxy-1,2,3,4-tetrahydronaphtalen-1-
carboxylat. MS m/e: 217 ((M+H]").

Hop chit trung gian 2-amino-oxazol-4-on 10
2'-amino-4-metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on

NH,

Ay

o

Hop chét & d& muc thu dugc duéi dang chét rin mau tréng nhat véi hi¢u suét
69% theo quy trinh chung XX tir etyl 2-hydroxy-4-metoxy-2,3-dihydro-1H-inden-2-
carboxylat. MS m/e: 233 ([M+H]").

Hop chit trung gian c6 cong thirc (V)

2-(1’H,3H-Spiro[2-benzofuran-1,4’-piperidin]-1’-yl)-1,3-oxazol-4(5H)-on

o,

Bd sung 2-cloaxetyl isoxyanat (5,0 g, 41,8 mmol) vao dung dich cua 3H-

(@)

spiro[isobenzofuran-1,4"-piperidin] (7,9 g, 42 mmol) trong diclometan (250 ml), & RT.
Hon hop nay dugc khudy & 22°C trong 1 gio. Tién trinh phan tmg dugc theo doi bing
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LC/MS. Hbn hop phan tng nay dugc rét vao 250 ml nuée va duge chiét bing

diclometan (2 x 200 ml). Céc 16p hitu co dugc lam khod bing natri sulfat khan, dugc

loc va dugc cb trong chén khong. Phan cin dugc hoa tan bang tetrahydrofuran (500 ml)
dé tao ra dung dich khong mau. B6 sungl,8-diazabixyclo[5.4.0]undec-7-en (13 ml, 83

mmol). H3n hgp phan ng niy dugc khudy & RT trong 30 phut. Hon hop phan tng

nay dugc rét vao 400 ml hydro clorua chira nuéc 1 M va duge chiét bang etyl axetat (1

x 500 ml) va diclometan (2 x 300 ml). Céc 16p hitu co dugc lam kho bang natri sulfat
khan, duoc loc va duge cd trong chan khong. Chit thd rdn mau vang nhat dugc tinh

ché bang sic ky tir diclometan vdi etyl axetat tao ra hop chit & d& myc (5,7 g, hiéu suét

50%) dudi dang chét rdn mau trang. MS m/e: 273 ((M+H]").

Hop chét trung gian c6 cong thtre (VIII)

5,5-Di(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-
4(5H)-on

B4 sung lithi bis(trimetylsilyl)amit (29 ml, 29 mmol, 2,0 dwong lugng) vao
dung dich cua 2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-4(SH)-on (4,0 g,
15 mmol, 1,0 dwong luong) trong tetrahydrofuran (107 ml) & -78°C. Hon hop nay
dugc d& 4m & -30°C. Sau 30 phit, bd sung 3-bromoprop-1-yn (4,9 ml, 44 mmol, 3,0
duong lugng) & -78°C. B& 1am lanh duoc théo bo va hdn hop nay dugc dé dm dén
nhiét dcf)‘trong phong. HOn hgp phan tng ndy dugc rét vao 25 ml dung dich hydro
clorua chtta nuée 1M va duge chiét bang ba phan 25-ml cua diclometan. Céc 16p hitu
co dugce két hop dugc lam khod bing magie sulfat, dugc loc va dugc cd trong chén
khong. Tinh ché bang sic ky nhanh bang n-heptan/etyl axetat 1am chét rira giai tao ra
hop chét & d& muc (2,7 g, 52%) dudi dang chat rin mau vang. MS m/e: 349 ([M+H]").
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Hop chit trung gian c¢6 cong thirc (VII)

5-(Prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-4(5H)-

on

Trong binh schlenk, 2-(3H-spiro[isobenzofuran-1,4'"-piperidin]-1'-yl)oxazol-
4(5H)-on (5,0 g, 18 mmol, 1,0 dwong lugng) dugc hoa tan trong tetrahydrofuran (183
ml) va bd sung tir tir lithi bis(trimetylsily)amit (18 ml, 18 mmol, 1,0 duong lugng) & -
30°C va duge khudy trong 1 gio. B4 sung Li-hop chit trung gian vao dung dich cua 3-
bromoprop-1-yn (5,5 g, 4,1 ml, 37 mmol, 2,0 duong lugng) trong tetrahydrofuran (33
ml) & nhiét d§ nam trong khoang tir 0 dén 5°C. Viéc khudy duoc tiép tuc trong 30 phut.
Hdn hop phan tmg ndy dugc rét vao 10 ml dung dich hydro clorua chira nuée 1 Mva
dugc chiét bing ba phan 10-ml ctia diclometan. Céc 16p hitu co dugc két hop duge
1am kho bang magie sulfat, dugc loc va duge cb trong chan khong. Tinh ché bang sic
ky nhanh bang n-heptan/etyl axetat lam chét rira giai dé tao ra hop chét & d& muc (1,3
g, 22%) dudi dang chét rdn mau ndu nhat. MS m/e: 311 ((M+H]").

Hop chit trung gian c6 cdng thirc (XI)

2-(4-Oxo0-5-(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1 '-yl)-4,5-
dihydrooxazol-5-yl)axetonitril

-120-



27750

o

B4 sung lithi bis(trimetylsilyl)amit (0,39 ml, 0,39 mmol, 1,2 dwong lugng) vao
dung dich cua 5-(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-
4(5H)-on (0,10 g, 0,32 mmol, 1,0 duong lugng) trong tetrahydrofuran (3 ml) & -78°C.
Viéc khudy dugc tiép tuc trong 5 phut, sau do bd sung 2-bromoaxetonitril (0,034 ml,
0,48 mmol, 1,5 duong lugng). Hon hop phéan tmg nay duogc dé 4m dén nhiét do trong
phong va dut_rc dap tit bang cach bd sung 10 ml dung dich amoni clorua chira nuéc
bdo hoa va dugc chiét bing hai phan 20-ml cua diclometan. Céc 16p hitu co duge két
hop dugce lam kho bang natri sulfat khan, dugc loc va dugc co trong chan khong. Tinh
ché bang sic ky nhanh bang n-heptan/etyl axetat 1am chét rira giai tao ra hop chit & dé
muc (0,042 g, 37%) dudi dang chit rdn mau ndu nhat. MS m/e: 350 ([M+H]").

Vi du thyce hién sang ché
Quy trinh chung XXI: Sy amin phan

Hbn hop cla spiropiperidin ¢6 cong thirc (II) dudi dang bazo tw do va hop chét
trung gian 2-amino-oxazol-4-on c6 cong thuc (III) trong dung mdi nhu etanol, »-
butanol, zert-butanol, 1,4-dioxan hodc tetrahydrofuran (0,1-0,3 M) dugc gia nhiét &
nhiét d6 ndm trong khoang tir 78 dén 125°C trong khoang thdi gian tir 6 dén 72 gid.
Theo cich khac, hdn hop cua spiropiperidin c6 cong thirc (II) dudi dang mudi
hydroclorua (1-1,5 dwong lugng), bazo hitu co nhu bazo Huenig hodc trietylamin (1-
1,5 duong lugng) va hop chét trung gian 2-amino-oxazol-4-on ¢6 cdng thirc (III) trong
dung mdi nhu etanol, n-butanol, terz-butanol, 1,4-dioxan hogc tetrahydrofuran (0,1-0,3
M) dugc gia nhiét & nhiét do ndm trong khoang tir 78 dén 125°C trong khoéng thoi
gian tir 6 dén 72 gid. Hon hop nay theo cach khic c6 thé dugc gia nhiét trong buc xa

vi song ¢ nhiét do ndm trong khoang tir 130 dén 160°C trong khoéng thoi gian tir 10
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dén 30 phut. Sau khi 1am lanh xudng nhiét do trong phong, hdn hgp phan tng dugc
phan bd gitta dung moi hitu co nhu etyl axetat hodc diclometan va dung dich amoni
clorua chita nuéc bao hoa. Céc 16p dugc tach ra. Lép chira nude dugce chiét bang mot
hoc hai phin dung moi hitu co. Céc 16p hitu co dugc két hop dugce rira bing mot phan
nudc mudi, duge 1am kho bang natri sulfat khan, duge loc va dugc cd dén kho. Tinh
ché bing sic ky nhanh hoic két tinh tr dung moi thich hgp tao ra hop chét c6 cong
thac ().

Quy trinh chung XXII: Déng vong 2+2+2 xtc tac ruteni

B& sung hop chét trung gian alkyn c¢6 cong thoe (IX) (1,5 duong lugng) vao
dung dich cuia hop chét ¢6 cong thirc (VII) trong 1,2-dicloetan (0,2 M) & nhiét do trong
phong. Clo(pentametylxyclopentadienyl)(xyclooctadien)ruteni(I) (0,03 dwong lugng)
dugc bd sung dudi dang dung dich trong 1,2-dicloetan. Hon hgp phan tng dugc khudy
trong kh‘oéng thoi gian tir 20 dén 60 phit va duge cb lién tuc dén kho. Tinh ché bing
séc ky nhanh tao ra hgp chét c6 cong thirc (I).

Quy trinh chung XXIII: Déng vong 2+2+2 xtc tac coban

Dung dich cia hop chit c6 cong thuc (XI) trong toluen (0,04 M) va
xyclopentadiencoban dicacbonyl (0,3 dwong lugng) duge lam sach ba 14n bang etyn va
ap suét duong duge duy tri & 1,5 bar. Binh nay dugc dat ¢ phia trude cia deén tungsten
300W (khoéang 5 cm) va dugc chiéu xa trong 1 gid. Trong qua trinh phéan Gng, nhiét do
tang 1én dén khoang 80°C va 4p suét tang 1én dén 2,5 bar. Hon hop phan tmg ndy dugc
¢6 dén kho. Tinh ché bing séc ky nhanh tao ra hop chét c6 cong thirc (I).

Vidul

2’-(1’H,3H-Spiro[2-benzofuran-1,4’-piperidin]-1°-yl)-1,3-dihydro-4"H-
spiro[inden-2,5’-[1,3]oxazol]-4’-on ' '

| Hop chét & d& muc thu duoc dudi dang bot mau tring voi higu suét 28% tir 2°-
amino-1,3-dihydro-4"H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 3H-
spiro[isobenzofuran-1,4'-piperidin] theo quy trinh chung XXI. MS m/e: 375 ([M+H]").

Vidu2

1’-(4’-0xo0-1,3-dihydro-4 H-spiro[inden-2,5’-[1,3]oxazol]-2’ -yl)-3H-spiro[2-

benzofuran-1,4’-piperidin]-3-on
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Hop chét & dé muc thu duge duéi dang chét rén mau niu nhat v6i hiéu suét
44% tit 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 390
(IM+H]).

Vidu3

2’-(3,3-dimety1—l’H,3H-spiro[2-benzofuran-1,4’-piperidin]-1’-yl)-1,3-dihydro-
4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on

Hop chét & d& muc thu dugc dudi dang chét rén mau nau nhat voi hidu sudt
23% tir 2°-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 3,3-dimetyl-
3H-spiro[isobenzofuran-1,4'-piperidin] theo quy trinh chung XXI. MS m/e: 403
([M+HT. '

Vidu4

2'-(4-Mety1-1'H,3H-spiro[2-benzoﬁlran-1,4'-piperidin]-1'-y1)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on :

Hop chit & d& muc thu dugc dudi dang chét rin mau ndu nhat véi hiéu suét
52% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 4-metyl-3H-
spiro[isobenzofuran-1,4'-piperidin] theo quy trinh- chung XXI. MS m/e: 389,5
(IM+H]Y).

Vidus

4-Metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chit & dé muc thu duoc dudi dang chét rin mau ndu nhat voi hiéu sut
55% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 4-metyl-3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 403
(M+H]).

Vidu6

5-Metyl-1'-(4"-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-

spiro [2—benzofuran—1,4'-piperidin]-3-on

-123-



27750

Trong binh hinh qua 1&, 5-bromo-1'-(4'-0oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-2'-yl)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-on (50 mg, 1,0 duong
lugng) va tetrakis(triphenylphosphin)paladi (0) (6,2 mg, 0,050 dwong lugng) dugce két
hop véi tetrahydrofuran (1 ml) @8 tao ra huyén phit mau ndu. B4 sung dimetyl kém, 2
M trong toluen (0,054 ml, 1,0 duwong lugng). Hon hop phan tng duogc gia nhiét dén
70°C va dugc khudy trong 4 gid. Hon hop phan ing ndy dwgc rét vao 2 ml dung dich
natri cacbonat 5% va duoc chiét bang etyl axetat (3 x 5 ml). C4c 16p hitu co duge 1am
kho bang natri sulfat khan, dugc loc va duge co trong chan khong. Nguyén lidu tho
duoc tinh ché bing ky nhanh tao ra hop chét & d& muc v6i hiéu sudt 65% dudi dang
chét rén mau tring nhat. MS m/e: 403 ([M+H]").

Vidu7

6-Metyl-1'-(4'-o0xo0-1 ,3-dihydro-4'H-spiro[inden-2,5'-[1,3]Joxazol]-2'-yl)-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on

Trong lo nhé dung dugc trong 10 vi song dung tich 5Sml, 6-clo-1'-(4'-0xo-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3] oxazol]-2'-yl)-3H-spiro[2-benzofuran-1,4'-
piperidin]-3-on (50 mg, 1,0 dwong luong) va axit metylboronic (11 mg, 1,5 duong
lugng) dugc két hop véi toluen (0,5 ml) dé tao ra huyén phd mau nau. Paladi (IT)
axetat (0,53 mg, 0,02 duong lugng), kali phosphat monohydrat (55 mg, 2,0 duwong
luong) va dixyclohexyl(2',6'-dimetoxybiphenyl-2-yl)phosphin (1,9 mg, 0,04 dwong
lwgng) duge bd sung. Hn hop phan éng duge gia nhiét dén 90°C va dwoc khudy trong
4 gity. Hon hop phan tng ndy dugc rét vao 2 ml dung dich natri cacbonat 5% va dugc
chiét bing etyl axetat (3 x 5 ml). Cac 16p hitu co dugc 1am kho bing natri sulfat khan,
dugc loc va duge cd trong chin khong. Nguyén li¢u tho duge tinh ché bing ky nhanh
tao ra hop chét & d& muc vé6i hiéu suat 8%. MS m/e: 403 ((M+H]").

Vidy 8

S-Metoxy-1'—(4'-ox0-1,3;dihydr0-4'H-spiro[inden-2,5'—[1,3]0xazol]-2'-y1)—3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chit & d& muc thu dugc dudi dang chét rén mau tréng véi hiéu sudt 25% tr

2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on ~ va  5-metoxy-3H-
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spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 419
(IM+H]").

Vidu9

5-Hydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

B sung bo tribromua, 1 M trong diclometan (0,093 ml, 0,093 mmol) vao dung
dich ctia 5-metoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3Joxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on (0,013 g, 0,031 mmol) trong diclometan (2,0
ml) & -78°C. Hon hgp phéan ng duoc khudy trong 1 gio. Bé da kho/axeton duge thao
b6 va viéc khudy duoc tiép tuc trong 30 phut. Tiép tuc bd sung thém bo tribromua, 1
M trong diclometan (0,093 ml, 0,093 mmol) & nhiét do nam trong khoang tr 0 dén 5°C.
Hon hop phan (mg nay dugc khudy trong 30 phuit. Bé d4 dugc thdo bd va viée khudy
duge tiép tuc trong 15 giv. Hon hop phan tmg duoc dép tit bang nude da va duge
phan bd gitta diclometan (30 ml) va dung dich bicacbonat chira nude bdo hoa (10 ml).
Céc 16p duge tach ra. Lép chira nude duge chiét bang ba phan 10 ml cta diclometan.
Céc 16p hitu co dugce két hop dugce ria bang mot phin 5ml nuéce mudi, duge 1am khd
bang natri sulfat khan, dugc loc va dugc ¢ trong chén khong. Tinh ché bang RP-
HPLC didu ché trén cot Gemini NX 3u 50x4,6mm véi metanol/nuée 1am chét rira giai
tao ra hop chit & d& muc (0,005 g, 40%) dudi dang chét rn mau tring nhat. MS m/e:
405 ([M+H]").

Vidu 10

6-Metoxy-1'-(4'—oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on
Hop chit & d& muc thu dugc dudi dang chit rin mau tring nhat hiéu sult 74%
tr 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 6-metoxy-3H-
spiro[isobenzofuran-1,4"-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 419
(IM+H]H).
Viduy 1l
6-Hydroxy-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on
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B6 sung dung dich bo tribromua 1 M trong diclometan (0,43 ml, 3,0 duong
lugng) vao huyén phi cla 6-metoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-2'-yl)-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on (60 mg, 1,0 duong
luong) trong diclometan (0,72 ml) & nhiét d9 nim trong khoang tlt 0 dén 5°C. Hon hop
nay duoc khudy & nhiét @9 ndm trong khoang tir 0 dén 5°C trong 2 gidy, sau d6 & 22°C
trong 18 gid. Hon hop phén tng dugc dap t4t biang nudc va dugce khudy trong 15 phit,
sau d6 bd sung diclometan. Cac pha dugc tach ra. Lép chira nude duge chiét b%lng
diclometan (2 x 5ml). Céc 16p hitu co dugc két hop dugc rira bang nudc mubi, duge
lam kho bing natri sulfat khan, dugc loc va dugc cd trong chén khong. Hop chit & d&
muc thu dugc sau khi tinh ché bing séc ky nhanh duéi dang chit rin mau tring v6i

hiéu suét 26%. MS m/e: 406 ([M+H]").
Vidu 12

5,6-Dimetoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-
3H-spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chét ¢ d& muc thu duge dudi dang chit rin mau tréng v6i hiéu suit 53% tir
2’-amino-1,3-dihydro-4’H-spiro[inden-2,5°-[1,3Joxazol]-4’-on va 5,6-dimetoxy-3H-
spiro[isobenzofuran-1,4"-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 449
(IMAH]).

Viduy 13

5,6-Dihydroxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-
3H-spiro[2-benzofuran-1,4'-piperidin]-3-on

B4 sung dung dich bo tribromua 1 M trong diclometan (1,4 ml, 1,4 mmol) vao
dung dich cua 5,6-dimetoxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-
2'-yl)-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-on (0,22 g, 0,48 mmol) trong
diclometan (2,4 ml) ¢ nhiét do nam trong khoang tir 0 dén 5°C. Hdn hgp phén ung
duge khudy trong 10 phut & nhiét 6o nim trong khoang tir 0 dén 5°C. Bé da duoc thdo
b6 va viéc khudy duoc tiép tuc & nhiét do trong phong trong 3 gio. Hon hgp phén tng
dwoc dap tht bing d4/ nuée & nhiét d ndm trong khoang tir 0 dén 5°C va dugc khudy
trong 5 phat. Dung mdi dugc lam bay hoi. Phin cin dugc phan b gitta etyl axetat (50

ml) va nudc (10 ml). Céc 16p duge tach ra. Lop chira nude duoc chiét bing ba phén
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50ml etyl axetat. Céc 16p hitu co duoc két hop dugc 1am khd béng natri sulfat khan,
dugce loc va dugc co trong chan khong. Tinh ché bang RP-HPLC didu ché trén cot
Gemini NX 3u 50x4,6mm b%ng metanol/nudc 1am chét rira giai tao ra hop chét & dé
muc (0,007 g, 3%) dudi dang chét rin mau 6. MS m/e: 421 ([IM+H]").

Vidu 14

4-Flo-1'-(4'-0ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y])-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chét & d& muc thu duge dudi dang gom mau trdng vé6i hiéu sudt 19% tir 2’-
amino-1,3-dihydro-4 H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 4-flo-3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 407
((M+H]").

Viduy 15

5-Flo- 1 -(4'-0x0-1,3-dihydro-4'H- sp1ro[1nden-2 5' [1 3]oxazol]- 2'—y1) 3H-

sp1ro[2 benzofuran 14'-p1per1d1n] 3-on

Hop chit & @& muc thu duoc duéi dang chét rén mau trrfmg véi hiéu sult 17% tir
2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[ 1,3 ]oxazol]-4’-on va 5-flo-3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 407
(IM+H]).

Vidu 16

7-Flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[2-benzofufan-1,4'-piperidin]-3-on

Hop chit & d& muc thu duoc dudi dang chét rdn mau tréng nhat v6i hiéu suit
51% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 7-flo-3H-
spiro[isobenzofuran—l,4'-piperidih]-3-on theo quy trinh chung XXI. MS m/e: 407
(IM+H]").

Vidu 17

| 6-Clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on
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Hop chit & d& muc thu duogc dudi dang bot mau ndu véi hiéu suét 47% tr 2°-
amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 6-clo-3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 423
(IM+H]").

Vidu 18

5-Bromo-1'-(4"-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]Joxazol]-2"-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chit & d& muc thu duoc dudi dang bot mau ndu nhat véi hiéu sult 20% tir
2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on ~ va  5-bromo-3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 469
(IM+HT).

Vidu 19

(-)-2';-(‘1 "H,3H-Spiro[2-benzofuran-1,4’ -pipefidin]- 1’-y1)-2,3-dihydro-4’H-
spiro[inden-1,5’-[1,3]oxazol]-4’-on

va

Vidu 20

(+)-2’-(1’H,3H-Spiro[2-benzofuran-1,4’-piperidin]-1’-yl)-2,3-dihydro-4"H-
spiro[inden-1,5’-[1,3]Joxazol]-4’-on

Céc hop chit & d& muc thu dugce theo quy trinh chung XXI tr 2’-amino-2,3-
dihydro-4’H-spiro[inden-1,5’-[1,3]Joxazol]-4’-on  va 3H-spiro[isobenzofuran-1,4'-
piperidin] sau khi tich HPLC khong db6i xtmg trén cot Chiralpak AD vé6i n-
heptan/etanol 1am chét rira gidi. C4c hop chét duoc néu theo thir ty rira giai:

(-)-2’-(1’H,3H-spiro[2-benzofuran-1,4’-piperidin]-1’-yl)-2,3-dihydro-4"H-
spiro[inden-1,5’-[1,3]oxazol]-4’-on : dudi dang chét rin mau tring nhat, hiéu suit 7%.
MS m/e: 375 ((M+H]).

(+)-2’~(1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-1 -yl)-2,3-dihydro-4"H-
spiro[inden-1,5"-[1,3]Joxazol]-4’-on : chit rén mau vang nhat, hiéu suét 8%. MS m/e:
375 ([M+H]Y).

Vidu 21
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5-Metyl-2’-(1’H,3H-spiro[2-benzofuran-1,4’-piperidin]-1’-yl)-1,3-dihydro-
4 H-spiro[inden-2,5’-[1,3]oxazol}-4’-on '

Hop chit & d& muc thu duoc dudi dang chét rén mau tring nhat véi hiéu sut
62% t@ 2'-amino-5-metyl-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on va 3H-
spiro[isobenzofuran-1,4'-piperidin] theo quy trinh chung XXI. MS m/e: 389 ([M+H]").

Vidu22

1’-(5-Metyl-4’-ox0-1,3-dihydro-4’H-spiro[inden-2,5’-[ 1,3]oxazol]-2’-y1)-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on

Hop chit & d& muc thu dugce dudi dang chét rin mau tréng nhat hiéu suét 74%
tir 2'-amino-5-metyl-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-4'-on ~ va  3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on hydroclorua bing cach st dung trietylamin
theo quy trinh chung XXI. MS m/e: 403 ([M+H]").

Vidu 23

(+)-1’-[5-Metyl-4’-oxo-1,3-dihydro-4’H-spiro[inden-2,5’ -[1,3]oxazol]-2’-yl]-
3H-spiro[2-benzofuran-1,4’-piperidin]-3-on

va

Vidu 24

(-)-1’-[5-Metyl-4’-0x0-1,3-dihydro-4"H-spiro[inden-2,5’-[1 ,3]0xazbl] -2’-yl]-
3H-spiro[2-benzofuran-1,4’-piperidin]-3-on

(+)-1’-[5-metyl-4’-0xo0-1,3-dihydro-4’H-spiro[inden-2,5’-[ 1,3]oxazol]-2’-yl]-
3H-spiro[2-benzofuran-1,4’-piperidin]-3-on va (-)-1’-[5-metyl-4’-0x0-1,3 -dihydro-
4°H-spiro[inden-2,5’-[1,3]oxazol]-2’-yl]-3H-spiro[2-benzofuran-1,4’-piperidin]-3-on
thu dugc tr 1°-(5-metyl-4’-oxo0-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-2’-y1)-
3H-spiro[2-benzofuran-1,4’-piperidin]-3-on bang cach tach HPLC khong dbi ximg
trén cdt Lux Amylose véi n-heptan/etanol 1am chét rira giai.

(+)-1’-[5-metyl-4’-0x0-1,3-dihydro-4 ’H-spiro[ inden-2,5’-[ 1,3 ]Joxazol]-2’-yl]-
3H-spiro[2-benzofuran-1,4’-piperidin]-3-on (0,050 g, 27%) thu dugc dudi dang chét
rén mau tring. MS m/e: 403,5 ([M+H]"). [a]D =+ 23,10 (¢ = 1,000, CHCl3, 20°C).
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(-)-1°-[5-metyl-4’-0x0-1,3-dihydro-4 "H-spiro[inden-2,5’-[ 1,3]oxazol]-2’ -yl]-
3H-spiro[_2-benzofuran-1,4’-piperidin]-3-on (0,049 g, 26%) thu dugc dudi dang chit
rin mau tring. MS m/e: 403,5 ((M+H]"). [a]D = - 21,00 (¢ = 1,000, CHCls, 20°C).

Vidu 25

5,6-dimetyl-2’-(1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-1’ -yl)— 1,3-dihydro-
4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on

Hop chét & dé muc thu dugc duéi dang chét rén mau tréng nhat véi hiéu suét
38% tur 2'-amino—5,6-dimetyl-1,3-dihydro-4'H-spiro[inden-2,5'—0Xazol]-4'—on va 3H-
spiro[isobenzofuran-1,4'-piperidin] theo quy trinh chung XXI. MS m/e: 403 ((M+H]").

Vidu 26

1°-(5,6-dimetyl-4’-0x0-1,3-dihydro-4’H-spiro[inden-2,5’-[1 ,3]oxazol]-2’-yl)-
3H-sp1ro[2-benzoﬁ,1ran-l 4’-piperidin]-3-on ’

Hop chét & dé muc thu duogc dudi dang chat rin mau trang véi h1eu suat 12% tir
2'-amino-3,6-dimetyl-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on va 3H-
spiro[isobenzofuran-1,4"-piperidin]-3-on hydroclorua bing cach st dung trietylamin
theo quy trinh chung XXI. MS m/e: 417 ([M+H]").

Vidu 27

1'-(5-Metoxy-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chét & d& muc thu duoc dudi dang chét rén mau tring véi hiéu sudt 48% tir
2'-amino-5-metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on va 3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 419
(IM+H]).

Viduy 28

1'-(5-Hydroxy-4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on

B6 sung dung dich bo tribromua 1 M trong diclometan (1,9 ml, 1,9 mmol) vao
dung dich cua 1'-(5-metoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-
yl)-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on (0,27 g, 0,65 mmol) trong diclometan
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(6,5 ml) & nhigt do nim trong khoéng tir 0 dén 5°C. Bé @4 duoc thdo ra sau 5 phat va
viéc khudy duoc tiép tuc trong 1 gio. Hon hop phan ing dugc dép t4t bing metanol (1
ml) & nhiét do nim trong khoang tr 0 dén 5°C va dugc khudy trong 5 phit. Hon hop
phan (ng nay dugc phan bb giita etyl axetat (50 ml) va dung dich bicacbonat bdo hoa
(30 ml). Céc 16p dugc tach ra. Lép chia nude duge chiét bing hai phan 50ml etyl
axetat. Céc 16p hitu co dugc két hop dugc rira bang mot phén 30ml nuéc mudi, dugc
1am kho bang natri sulfat khan, dugc loc va dugc o trong chan khong. Phan cin dugc
nghién min trong etyl axetat 4m (6 ml). Chét két tia dugc thu gom bang cach loc, dugc
' rlra bing etyl axetat va dugc lam khé trong chan khong dé tao ra hop chét_(’)r d& muc
(023 g, 90%) dusi dang chét rén mau tring nhat. MS mye: 405 (IM+H]").

Vidu 29

2'-(1'H,3H-Spiro[2-benzofuran-1 ,A'-piperidin]-1'-yl)-5-(trimetylsilyl)-1,3-
dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-4'-on |

Hop chit & d& muc thu dugc dudi dang chit rén mau tréng nhat véi hi€u suét
48% tu 5,5-di(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-
4(5H)-on va trimetylsilylaxetylen bang cach sit dung clo(pentametylxyclopentadienyl)
(xyclooctadien)ruteni(Il) lam chit xtic tac theo quy trinh chung XXII. MS m/e: 447
(IM+H]").

Vidu 30

5-Flo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3]Joxazol]-4'-on

Trong binh ddy tron dung tich 10ml, 2'-(1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-l'-yl)-S-(trimetylsilyl)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on
(30 mg, 1,0 duong lugng) va bo triflorua dietyl eterat (1,90 g, 200 duong lugng) duoc
két hop dé tao ra dung dich mau vang. Thiy ngin axetat (2,1 mg, 0,1 dwong lugng) va
chi tetraaxetat (36 mg, 1,2 duong lugng) duogc bd sung va hdn hop phan ung nay dugc
khudy & nhiét @9 trong phong trong 1 gio. Hon hop phan ng nay dugc rét vao 20 ml
dung dich natri bicacbonat chira nuéc bdo hoa va duge chiét bang diclometan (4 x 25

ml). Céc 16p hitu co duge lam kho bang magie sulfat, dugc loc va duge b trong chén
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khéng. Hop chit & d& muc thu dugc sau khi séc ky nhanh 14 chit rin mau nau nhat véi
hiéu suit 80%. MS m/e: 393 ([M+H]").

Vidu3l

5-Clo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3]oxazol]-4'-on

Trong binh d4y tron dung tich 5 ml, 2'-(1'H,3H-spiro[2-benzofuran-1,4"-
piperidin]-1'-y1)-5-(trimetylsilyl)-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]Joxazol]-4'-on
(45 mg, 1,0 duong lugng) va tert-butyl hypoclorit (16 mg, 1,5 duong lugng) dugc két
hop voi diclometan (1 ml) d8 tao ra dung dich mau vang nhat. Hén hgp nay dugc
khudy & nhiét do trong phong trong 5 gir va sau d6 dugc co trong chan khong. Hop
chét & d& muc thu duge duéi dang diu khong mau sau tinh ché bang HPLC véi hiéu
sut 18%. MS m/e: 410 ((M+H]").

Vidu 32

1'-(5,6-Dimetoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 Joxazol]-2'-yl)-
3H-spiro[2-benzofuran-1,4'-piperidin]-3-on

Hop chét & dé muc thu duge duéi dang chét rin mau tring vé6i higu sudt 5% tir
2'-amino-5,6-dimetoxy-1,3-dihydro-4'H-spiro[inden-2,5'-0xazol]-4'-on va 3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 449
(IM+H]").

Vidu 33

1'-(5,6-Dihydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 Joxazol]-2'-y1)-
3H-spiro[2-benzofuran-1,4'-piperidin]-3-on

_Bé sung dung dich bo tribromua 1 M trong diclometan (0,43 ml, 3,0 dwong
Juong) vao huyén phi ctia 1'-(5,6-dimetoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-2'-yl)-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on (0,064 g, 1,0 duong
lwong) trong diclometan (0,72 ml) & nhiét d6 nim trong khoang tir 0 dén 5°C. Hén hop
nay duoc khudy & nhiét o nam trong khoang tir 0 dén 5°C trong 2 gid. Hon hop phan
ung dugc dap tit bang nudc va dugce khudy trong 15 phut, sau d6 bd sung diclometan.
Céc pha duge tach ra. Lép chira nude duge chiét bing diclometan. Cac 16p hiru co

duoc két hop duoc rira bang nude mubi, duge 1am khd bing natri sulfat khan, dugc loc
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va dugce ¢ trong chén khong. Hop chit & @& muc thu dugc bing sic ky nhanh dudi
dang chét rin mau nu nhat v6i hiéu suét 13%. 421 (IM+H]H.

Viduy 34

~ 5,6-Diflo-2’-(I’H ,3H-spiro[2-benzofuran-1 4’-p1per1d1n] -1’-yl)-1,3-dihydro-

4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on

Hop chit & d& muc thu duge dudi dang chét réin mau tréng v6i hiéu suét 10% tir
2’.amino-5,6-diflo-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on - va  3H-
spiro[isobenzofuran-1,4"-piperidin] theo quy trinh chung XXI. MS m/e: 411 (IM+HT").

Vi du 35

1°~(5,6-Diflo-4’-o0xo0-1,3-dihydro-4 H-spiro[inden-2,5’-[ 1,3]oxazol]-2’-yl)-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on

‘ Hop chat or dé myc thu dugc dudi dang chét rin mau tring véi hidu sudt 5% tir
2’-amino-5,6- dlﬂO- 3 d1hydro -4’ H-spxro[1nden—2 5’-[1,3]oxazol]-4’-on  va  3H-
spiro[isobenzofuran-1,4'-piperidin]-3-on hydroclorua bang cach st dung trietylamin
theo quy trinh chung XXI. MS m/e: 425 ([IM+H]").

Vidu 36

2’-(1’H,5H-Spiro[furo[3,4-b]pyridin-7,4’-piperidin]-1°-yl)-1, 3- d1hydro-4 H-
sp1ro[1nden-2 5°-[1,3]oxazol]-4’-on

Hop chét & d& muc thu dugc dudi dang ddu khong mau véi hidu suét 4% theo
quy trinh chung XXT tir 5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin] hydroclorua, va 2’-
amino-1,3-dihydro-4"H-spiro[inden-2,5’-[1,3]oxazol]-4’-on bing cach st dung bazo
Huenig. MS m/e: 376,5 ((M+H]").

Vidu 37

2°-(1’H,7H-Spiro[furo[3,4-b]pyridin-5,4’-piperidin]-1°-yl)-1,3-dihydro-4"H-
spiro[inden-2,5°-[1,3]Joxazol]-4’-on

Hop chit & d& muc thu dugc dudi dang chét rén mau tréng véi higu sult 25%
theo quy trinh chung XXI tir 7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin] va 2’-amino-
1,3-dihydro-4’H-spiro[inden-2,5 ’-[1,3]oxazol]-4’-on. MS m/e: 376 ([M+H]").

Viduy38
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2'-(5,5-dimetyl-1H,5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-y1)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & dé muc thu dugc duédi dang chét rin mau tring v&i hidu sult 25% tir
2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 5,5-dimetyl-5H-
~ spiro[furo[3,4-b]pyridin-7,4'-piperidin] theo quy trinh chung XXI. MS m/e: 404
(IM+H]").

Vidu 39

2'-(7,7-dimetyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-y1)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & dé muc thu dugc dudi dang chét rdn mau tréng v&i hi€u suét 23% tir
2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on  va 7,7-dimety1-7H-
spiro[furo[3 ,4-b]pyridin-5,4'-piperidin] theo quy trinh chung XXI. MS m/e: 404
(IMAH]").

Vidu 40

2'-(7 ,’7 -dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yI)-5-
metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on -

Hop chit & d& muc thu duogc dudi dang chét rdn mau niu nhat v6i hidu suét
47% tir 2'-amino-5-metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-4'-on va 7,7-
dimetyl-7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin] theo quy trinh chung XXI. MS
m/e: 434 ([M+H]"). ‘

Vidu4l

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-y1)-5-
hydroxy-1,3-dihydro-4"H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Bb sung dung dich bo tribromua 1 M trong diclometan (1,9 ml, 1,9 mmol) vao
dung dich cda 2'-(7 ,7-dimetyl-1H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-
metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on (0,27 g, 0,62 mmol) trong
diclometan (6,2 ml) & nhiét 4o ndm trong khoang tir 0 dén 5°C. Bé d4 duoc thao ra sau
5 phut va viéc khudy duoc tiép tuc trong 1 gio. Hén hgp phan tmg dugc dép t4t bang
metanol (1 ml) & nhiét d§ nim trong khoang tlr 0 dén 5°C va dugc khudy trong 5 phut.
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Han hop phan tmg nay dugc phan bd giita etyl axetat (50 ml) va dung dich bicacbonat
bdo hoa (30 ml). Céc 16p dugc tach ra. Lép chira nude duge chiét bang hai phan 50ml
etyl axetat. Cac 16p hitu co dugc két hop dugc rira bing mot phan 30ml nudc mudi,
dugc 1lam kho bang natri sulfat khan, dugc loc va dugce ¢d trong chan khong. Phén cin
dugc nghién min trong etyl axetat 4m (6 ml). Chét két tia duoc thu gom bang cach loc,
dugc rira bang etyl axetat va dugc lam kho trong chan khong d8 tao ra hop chét & dé

muc (0,24 g, 93%) duéi dang chét rin mau tring nhat. MS m/e: 420 ([M+H]").

Vidu 42

2'-(2-Metyl-1"H,5H-spiro[ furo[3,4-b]pyridin-7,4"-piperidin]-1'-y1)-1,3 -dihydro-
4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu duge duéi dang bot mau tring v6i hidu suét 49% tir 2°-
amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va  2-metyl-5H-
spiro[furo[3,4-b]pyridin-7,4"-piperidin] theo quy trinh chung XXI. MS m/e: 390
(IM+H]).

Vidu 43

2-Metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on

Hop chét & d&& myc thu dugc dudi dang chét rdn mau tring nhat véi hidu sut
46% tir 2°-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 2-metyl-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on theo quy trinh chung XXI. MS m/e: 404
(IM+H]Y).

Vidu 44

2'-(3-Metyl-1H,5H-spiro [furo[3 ,4-b]pyridin-7,4'-piperidin]-1'-y1)-1,3-dihydro-
4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dugc dudi dang chét rdn mau niu nhat véi hiéu suét
46% tir 2°-amino-1,3-dihydro-4’H-spiro[inden-2,5°-[1,3]oxazol]-4’-on va 3-metyl-5H-
spiro[furo|3,4-b]pyridin-7,4'-piperidin] theo quy trinh chung XXI. MS m/e: 390
(IM+H]).

Vidu 45
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3-Metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-5SH-
spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-5-on

Hop chit & d& muc thu duogc dudi dang chét rin mau vang nhat véi hiu sudt
28% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5°-[1,3]oxazol]-4’-on va 3-metyl-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on theo quy trinh chung XXI. MS m/e: 404
(IM+H]").

Vidu46

2'-(6-Metyl-1H,1'H-spiro[f'uro[3,4-c]pyridin-3,4'-pipcridin]-1‘-y1)-1,3-dihydro-
4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dugc duéi dang chét rin mau tring nhat véi hiéu sudt
56% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5°-[1,3]oxazol]-4’-on va 6-metyl-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin] theo quy trinh chung XXI. MS m/e: 391
(IM+H]).

Vi du 47

6-Méty1—1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden—2,5'-[1,3]oxazol]-2'-yl)-1H-
spiro [furo[3,4-c]pyridin-3,4'-piperidin]-1-on

Hop chit & dé muc thu dugce dudi dang chét rin mau niu v6i hiéu sudt 16% tir
2’-amino-1,3-dihydro-4 H-spiro[inden-2,5°-[1,3Joxazol]-4’-on va 6-metyl-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on theo quy trinh chung XXI. MS m/e: 405
(IM+HT").

Viduy 48

2'-(2-Metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3 -dihydro-
4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dugc duéi dang chit rin mau nau nhat v6i hiéu suét
41% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 2-metyl-7H-
spiro[furo[3,4-b]pyridin-5,4"-piperidin] dihydroclorua bang céach sit dung bazo Huenig
theo quy trinh chung XXI. MS m/e: 390,5 ([M+H]").

Vidu 49
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2-Metyl-1'-(4"-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y])-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on

Hop chét & d& muc thu duoc dudi dang chét rin mau nau nhat véi hiéu sut
16% tir 2’-amino-1,3-dihydro-4 H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 2-metyl-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on theo quy trinh chung XXI. MS m/e: 404
(IM+H]).

Vidu 50
2'-(6-Metyl- 1.'H,3H-spiro[ﬁ1ro[3,4-c]pyridin-1,4'-piperidin]-1'-y1)-1,3-dihydro-
4'H-spiro[inden-2,5'-[1,3]Joxazol]-4'-on

Hop chat & d& muc thu duoc dudi dang chét rin mau nau nhat v6i hiéu suét
16% tir 2’-amino-1,3-dihydro-4’H-spiro[inden-2,5’-[1,3]oxazol]-4’-on va 6-metyl-3H-
spiro[furo[3,4-c]pyridin-1,4-piperidin] theo quy trinh chung XXI. MS m/e: 391
(IM+H]").

Vidu 51

6-Mety1—l'-(4'-oxo-1,3-dihyd1'o-4'H-spiro[inden—2,5’-[1,3]oxazol]-2'-yl)-3H-
spiro[ furo[3,4-c]pyridin-1,4'-piperidin]-3-on

| Hop chit & d& muc thu duoc dudi dang chét rin mau niu nhat véi hidu sut

15% tir 2’-amino-1,3-dihydro-4 H-spiro[inden-2,5°-[1,3]oxazol]-4’-on va 6-metyl-3H-
spiro[furo[3,4-c]pyridin-1,4"-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 405
(M+HT).

Vidy 52

2'-(3-Metyl-1'H,7H-spirol furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-dihydro-
4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on |

Hop chit & d& muc thu dugc dudi dang chit rin mau tring v6i hiéu sult 27% tir
2’-amino-1,3-dihydro-4"H-spiro[inden-2,5’-[1,3]Joxazol]-4’-on va 3-metyl-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin] theo quy trinh chung XXI. MS m/e: 390
([M+H]").

Vidu 53
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3-Metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-y1)-7H-
spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-7-on

Hop chét & dé muc thu duge dudi dang chét rén mau tréing véi higu sut 54% tir
2’-amino-1,3-dihydro-4 H-spiro[inden-2,5’-[1,3 Joxazol]-4’-on va 3-metyl-7H-
spiro[furo[3,4-b]pyridin-5,4"-piperidin]-7-on theo quy trinh chung XXI. MS m/e: 404
((M+HH]).

Vidu 54

6-Clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on

Vidu 55

4-Clo-1'-(4'-oxo-1,3-dihydro-4‘H—spiro[inden—2,5'—[1,3]oxazol]-2'-y1)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on

Céc hop chit & d& muc thu duoc tir 2°-amino-1,3-dihydro-4’H-spiro[inden-2,5’-
[1,3]oxazol]-4’-on va hdn hop ctia 6-clo-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-
on va 4-clo-1H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on theo quy trinh chung XXI.
Tinh ché bing HPLC tao ra:

6-Clo-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y])-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on: chét rin mau nau nhat, hiéu suét 12%.
MS m/e: 424 ((M+H]").

4-Clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on: chit rin mau nau nhat, hiéu suét 1%. MS
m/e: 424 ((M+H]").

Vidu 56

2'-(1'H,3H-Spiro[2-benzofuran-1,4"-piperidin]-1'-y1)-5,7-dihydro-4'H-
spiro[xycldpenta[b]pyridin—é,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dugc duéi dang déu khong mau véi hiéu suét 4% tir 2-
(4-0x0-5-(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4"-piperidin]-1 '-yl)-4,5-
dihydrooxazol-5-yl)axetonitril va etyn sir dyng xyclopentadienylcoban dicacbonyl 1am

chét xtic tac theo quy trinh chung XXIII. MS m/e: 376 (M+HT).
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Vidu 57

3-(Clometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,7-dihydro-
4'H-spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dugc dudi dang chét rin mau tring nhat vé6i hidu suét
54% tir 5,5-di(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-
4(5H)-on va 2-cloaxetonitril st dung clo(pentametylxyclopentadienyl)(xyclooctadien)
ruteni(IT) létm chét xuc tac theo quy trinh chung XXII. MS m/e: 424 (IM+H]).

Viduy 58

3-Metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-yl)-5,7-dihydro-4'H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on

Trong binh day tron dung tich 25ml, 3-(clometyl)-2'-(1'H,3H-spiro[2-
benzofuran-1 ,A'-piperidin]-1'-yl)-5,7-dihydro-4'H-spiro[ xyclopenta[c]pyridin-6,5'-
[1,3]oxazol]-4'- (0,03 g, 1 duong luong) va natri axetat (0,015 g, 2,5 dwong luong)
dugc két hop véi metanol (3 ml) d8 tao ra huyén phit mau nau nhat. Bé sung paladi
10% trén than (0,023 g, 0,3 duong lugng). Khi hydro dugc thbi bot qua hon hgp phan
g nay trong 5 phut, va viéc khudy duoc tiép tuc trong 1 gid trong moi truong ap suét
khi hydro 1 bar. Hon hgp phén tmg nay dugc loc qua nut xelit va dugc cb trong chin
khong. Hop chét & d& muc thu dugc bing sic ky nhanh duéi dang chét rin mau niu

nhat v6i hiéu sudt 44%. MS m/e: 390 ([M+H]").
Vidu 59

3-(Flometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-5,7-dihydro-
4'H-spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu dwoc duéi dang ddu mau ndu nhat véi hiu sudt 28% tir
5,5—di(prop-2-yny1)-2-(3H-spiro[isobenzofuran—1,4'-piperidin]-1'-y1)oxazole4(5H)-011
va 2-floaxetonitril stt dung clo(pentametylxyclopentadienyl)(xyclooctadien)ruteni(II)
1am chét xtc tac theo quy trinh chung XXII. MS mv/e: 408 ([IM+H]").

Vi du 60

3-(Diflometyl)-2'-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-y1)-5,7-
dihydro-4'H-spi.ro[xyclopenta[c]pyridin—6,5'-[1,3]oxa201]-4'-on
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Hop chit & d& muc thu duoc duéi dang chét rin mau vang nhat véi hiéu sut
85% tx 35,5-di(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin}-1'-yl)oxazol-
4(5H)-on va  2,2-difloaxetonitril su dung
clo(pentametylxyclopentadienyl)(xyclooctadien)ruteni(Il) 1lam chét xuc tac theo quy

 trinh chung XXIL MS m/e: 426 ([M+H]").

Vidu 61

2'-(1'H,3H-Spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3-(triflometyl)-5,7-
dihydro-4'H-spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on

Hop chit & d& muc thu duge duéi dang chit rén mau tréng nhat véi hi€u suét
1% tir 5,5-di(prop-2-ynyl)-2-(3H-spiro[isobenzofuran-1,4'-piperidin]-1'-yl)oxazol-
4(5H)-on va 2,2,2-trifloaxetonitril st dung clo(pentametylxyclopentadienyl)
(xyclooctadien)ruteni(II) lam chit xuc tac theo quy trinh chung XXII. MS m/e: 444
(IM+HT).

Vidu 62

2’-(1’H,SH-Spiro[Z-benzofuran—1,4’-piperidin]-1’-yl)-3,4-dihydro-2H,4’H-
spiro[naphtalen-1,5’-[1,3]oxazol]-4’-on

Hop chit & d& muc thu duge duéi dang chét rén mau nau nhat véi hiéu suit 3%
2’-amino-3,4-dihydro-2H,4 H-spiro[naphtalen-1,5’-[ 1,3 ]oxazol]-4’-on va 3H-
spiro[isobenzofuran-1,4"-piperidin] theo quy trinh chung XXI. MS m/e: 390 ((M+H]")

Viduy 63

1’-(4’-Oxo-3,4-dihydro-2H,4’H-spiro[naphtalen-1,5’-[1,3]oxazol]-2’-yl)-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on |

Hop chit & d& muc thu duoc dudi dang chét rin mau vang nhat véi hiéu suit
3% tir 2’-amino-3,4-dihydro-2H,4 H-spiro[naphtalen-1,5°-[1,3]oxazol]-4’-on va 3H-
spiro[isobenzofuran-1,4'"-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 403
(IM+H]").

Vi du 64

2’-(1°H,3H-Spiro[2-benzofuran-1,4’-piperidin]-1 >-y1)-3,4-dihydro-1H,4 H-
spiro[naphtalen-2,5°-[1,3]oxazol]-4’-on
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Hop chét & d& muc thu duoc dudi dang chét rén mau tring v6i hiéu suit 9% tir
3H-spiro[isobenzofuran-1,4"-piperidin] va 2'-amino-3,4-dihydro-1H,4'H-spiro
[naphtalen-2,5'-oxazol]-4'-on theo quy trinh chung XXI. MS m/e: 388 (IM+H]").

Vidy 65

1’-(4’-0Ox0-3,4-dihydro-1H,4 H-spiro[ naphtalen-2,5’-[ 1,3]Joxazol]-2’-yl)-
1’H,3H-spiro[2-benzofuran-1 ,4 *-piperidin]-3-on

Hop chét & d& muc thu dugc duéi dang chét rén mau tréng nhat véi hiéu sudt
37% tit 2'-amino-3,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[1,3]oxazol]-4-on va 3H-
- spiro[isobenzofuran-1,4"-piperidin]-3-on theo quy trinh chung XXI. MS m/e: 403
(IM+HT")

Vidu 66

1’-[4’-Oxo0-3,4-dihydro-1H,4 H-spiro[naphtalen-2,5’-[1,3]oxazol]-2’-yl]-
1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-3-on chit dng phan d6i anh A

va

Vidu 67

1’-[4’-Ox0-3 4-dihydro-1H,4 H-spiro[naphtalen-2,5°-[1,3]oxazol]-2’-yl]-
1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-3-on chét ddng phan ddi anh B

1’-[4’-Oxo0-3,4-dihydro-1H,4 H-spiro[naphtalen-2,5°-[ 1,3]oxazol]-2"-yl]-
1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-3-on chit ddng phan ddi anh A va 1°-[4’-
0x0-3,4-dihydro-1H,4’H-spiro[naphtalen-2,5’-[1,3Joxazol]-2’-yl]-1 ’H,3H-spiro[ 2-
benzofuran-1,4’-piperidin]-3-on chét déng phan dbi anh B thu dugc tir 1°-(4’-0x0-3,4-
dihydro-1H,4’H-spiro[naphtalen-2,5’-[1,3]oxazol]-2’-yl)-1 "H,3H-spiro[2-benzofuran-
1,4’-piperidin]-3-on bing cach tach HPLC khong déi xtmg trén cdt Reprosil Chiral-
NR v6i n-heptan/etanol lam chét rira giai. Cac hop chét dugc néu theo thu ty rira giai:

1’-[4°-Ox0-3,4-dihydro-1H,4’"H-spiro[naphtalen-2,5°-[1 ,3Joxazol]-2’-yl]-
1°H,3H-spiro[2-benzofuran-1,4*-piperidin]-3-on chét dong phan dbi anh A (0,011,
11%) thu dugc dudi dang bot mau trdng nhat. MS m/e: 403 ([M+H]").
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1’-[4’-Ox0-3,4-dihydro-1H,4°H-spiro[naphtalen-2,5’-[1,3]oxazol]-2’ -yl}-
1°H,3H-spiro[2-benzofuran-1,4’-piperidin]-3-on chit ddng phan d6i anh B (0,011g,
11%) thu duge dudi dang bot mau trdng nhat. MS m/e: 403 ([M+H]").

Vidu 68

2'-(7 ,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-4-
metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Hop chit & d& muyc thu dugc dudi dang chét rén mau tring nhat v6i hidu sut
41% tir 2'-amino-4-metoxy-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-4'-on va 7,7-
dimetyl-7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin] theo quy trinh chung XXI. MS
m/e: 434 ((M+H]).

Vidu 69

2'-(7,7-dimetyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1 '-yl)-4-
hydroxy-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Bé sung dung dich bo tribromua IM trong diclometan (0,457 ml, 0,457 mmol)
vao dung dich cia 2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-
yl)-4-met0xy-1,3-dihydro-4'H-spiro[inden-2,5'—[1,3]oxazol]-4'-on (0,066 g, 0,152
mmol) trong diclometan (1,5 ml) & nhiét o ndm trong khoang tir 0 dén 5°C. Bé da
dugc thdo ra sau 5 phut, va viéc khudy dugc tiép tuc trong 5 phit. Bo tribromua du
dugc dap tht bing metanol (0,25 ml) & nhiét do nim trong khoang tir 0 dén 5°C va
duoc khudy trong 5 phut. Hén hop phén ting nay dugc phén bb giita etyl axetat (50 ml)
va dung dich natri bicacbonat chira nuéc bao hoa (25 ml). Cac 16p dugc tach ra. Lop
chira nuéc duge chiét bing hai phin 40ml cla etyl axetat. Cac 16p hitu co duge két
hop dugc rira bing mot phin 25-ml nudce mubi, duge 1lam kho bing natri sulfat khan,
duoc loc va duoc co trong chan khong. K&t tinh tir etyl axetat (1 ml) tao ra hop chét &
& muc (0,041 g, 64%) dudi dang chét rin mau tréing nhat. MS m/e: 420 ((M+H]").

Vidu70

2'-<(7,7 -dimetyl-1-oxido-1'H,7H-spiro[furo[3,4-b]pyridin—5,4'-piperidin]-1'-y1)-
1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

B sung axit m-cloperbenzoic (0,192 g, 1,12 mmol) vao hdn hop cua 2'-(7,7-
dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5 ,A'-piperidin]-1'-y1)-1,3-dihydro-4'H-
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spiro[inden-2,5'-[1,3]oxazol]-4'-on (0,300 g, 0,744 mmol) trong diclometan (7,44 ml).
Viéc khudy dugc tiép tuc trong 72 gio. Hon hop phan tmg ndy dugc phén b giita
diclometan (30 ml) va dung dich bicacbonat bdo hoa (30 ml). Céac 16p dugc tach ra.
Lép chtra nude duge chiét bing ba phin 30ml cla diclometan. Cac 16p hitu co duge
két hop dugc rira bing mot phén 30ml nuéce mudi, dugc 1am khd bing natri sulfat khan,
dugce loc va ddqc co trong chan khong. Tinh ché bing RP-HPLC diéu ché trén cot
Gemini NX 3u 50x4,6mm bang nudc / axetonitril / trietylamin tao ra hop chit & dé

muc (0,20 g, 65%) duéi dang chét rén mau tring. MS m/e: 420 ([M+H]").
Vidu71

2'-(3-Hydroxy-7,7-dimetyl-1H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-
y1)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

va
Vidu72

2'-(2-Hydroxy-7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5 ,4'-piperidin]-1'-
y1)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

a) 7,7-dimetyl-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5 '-oxazol]-2'-yl)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-3-yl axetat va 7,7-dimetyl-1'-(4'-
0x0-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-2'-yl)-7H-spiro[furo[3,4-
b]pyridin-5,4'-piperidin]-2-yl axetat

Dung dich cua 2'-(7,7-dimetyl-1-oxido-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4'-
piperidin]-1'-y1)-l,3-dihydro-4'H-spiro[inden—2,5'-[1,3]0xazol]-4'-on (0,140 g, 0,334
rhol) va 2,4,6-trimetylpyridin (0,089 ml, 0,668 mmol) trong anhydrit axetic (3,15 ml,
33,4 mmol) dugc gia nhiét & 140°C va duoc khudy trong 15 gi. Hon hop phan tng
nay dugc phan bd giita etyl axetat (50 ml) va dung dich bicacbonat bdo hoa (75 ml).
Céc 16p duge tach ra. Lép chira nuée dugce chiét bang hai phan 50ml etyl axetat. Céc
16p hitu co dugc két hop dugce ria bing mot phén 30-ml cta dung dich amoni clorua
bdo hoa, duoc lam kho bé“mg natri sulfat khan, dugc loc va dugc cd trong chan khong.
Tinh ché bing RP-HPLC didu ché trén cot Gemini Sum C18 100x30mm béng nudc /
axetonitril / axit formic tao ra 7 ,7-dimetyl—1'-(4'-oxo-1,3-dihydro-4'H—spiro[inden-Z,5'-
oxazol]-2'-yl)—7H-spiro[furo[3,4-b]pyridin—5,4'-piperidin]—3-yl axetat va 7,7-dimetyl-
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1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-2'-yl)-7H-spiro[ furo[3,4-
b]pyridin-5,4'-piperidin]-2-yl axetat.

7,7-dimetyl-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[ inden-2,5'-oxazol]-2'-y1)-7H-
spiro[furo[3,4-b]pyridin-5,4"-piperidin]-3-yl axetat thu dugc dudi dang chét rin mau
tring nhat véi hiéu suht 6%. MS m/e: 462 ([M+H]").

7,7-dimetyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-oxazol]-2'-y1)-7H-
spiro[furo[3,4-b]pyridin-5,4"-piperidin]-2-yl axetat thu dugc dudi dang chét rin mau
tréng nhat v6i hidu sudt 10%. MS m/e: 462 ((M+H]").

b) 2'-(3-Hydroxy-7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5 A'-piperidin}]-
1'-y1)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

B6 sung dung dich natri metoxit 5,4 M trong metanol (0,000401 ml, 2,17 pmol,
Eq: 0,0999) vao dung dich cua 7,7-dimetyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-
2.5'-0xazol]-2'-yl)-7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-3-yl axetat (0,010 g,
0,0217 mmol) trong metanol (1 ml). Viéc khudy dugc tiép tuc trong 30 phut. Hdn hop
phén Gmg nay dugc phan bd gitta diclometan (20 ml) va dung dich amoni clorua bdo
hoa (10 ml). Céc 16p duge tach ra. L6p chira nude duge chiét bing ba phan 20ml cta
diclometan. Cac 16p hitu co dugc két hop dugce 1am khd bang natri sulfat khan, dugc
loc va dugc cd trong chén khong dé tao ra hop chét tho & d& muc (0,009 g, 99%) dudi
dang chét rén mau tring nhat. MS m/e: 420 ((M+H]").

¢) 2'-(2-Hydroxy-7 ,7-dimetyl-1H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-
1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on

Bé sung natri metoxit (0,000602 ml, 0,00325 mmol) vao dung dich cua 7,7-
dimetyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5 '-oxazol]-2'-yl)-7H-spiro[furo[3,4-
b]pyridin-5,4'-piperidin]-2-yl axetat (0,015 g, 0,0325 mmol) trong metanol (1 ml).
Viéc khudy dugc tiép tuc trong 30 phut. Hon hop phéan tmg nay dugc phan b giita
diclometan (20 ml) va dung dich amoni clorua bdo hoa (10 ml). Cac 16p dugc tach ra.
Lép chira nu6e duoge chiét bing ba phan 20ml cua diclometan. Cic 16p hitu co dugc
két hop duge lam khd bing natri sulfat khan, dugc loc va duge c6 trong chin khong dé
tao ra hop chét thd & d& myc (0,012 g, 88%). MS m/e: 420 ([M+H]+).
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YEU CAU BAO HOQ
1. Hop chét c6 cong thire I:
3

,Y ?Y4 3

Y YUl
\' 1 n 74

/) o X
m />—N R2

O N 0 3

trong do:

X!1a C-R! hodc N;

X214 C-R! hodc N;

X314 C-R! hodc N;

X*1a C-R! hodc N;

theo d6 chi mot trong s6 X', X2, X> vaX*1aN;

mdi R! riéng biét dugc chon tir nhém bao gdm hydro, halogen, hydroxy, Cis-alkyl va

Ci-s-alkoxy;

R? duge chon tir nhém bao gdm H va Crs-alkyl;
R? duge chon tir nhém bao gdm H va Cr.g-alkyl;
hoic R? va R? ciing 1a =O0;

Y!1a C-R* hodc N;

Y2 1a C-R* hoic N;

Y3 14 C-R* hodc N;

Y*1a C-R* hoic N;

theo d6 chi mot trong s6 Y', Y2, Y? va Y*1aN;

mdi R* riéng r& duge chon tir nhém bao gbm hydro, halogen, halogen-Ci.¢-alkyl,

hydroxy, Ci¢-alkyl, Ci-¢-alkoxy va Si(C1-6-alkyl)s;

m bang 1, 2 hodc 3; va

-147-



27750

n bang 0 hoic 1;

hogic mubi dugc dung ctia nod.

2. Hop chét theo diém 1, trong d6:

X!1a C-H hodc N;

X?1a C-Rl hodc N;

X31a C-RY;

X*1a C-H hodc N;

theo d6 chi mot trong s6 X', X2, X3 va X*1aN;
mdi R! riéng biét duge chon tir nhém bao gdm hydro, halogen, hydroxy, va Ci-alkyl;
R? duge chon tir nhém bao gdm H va Crs-alkyl;
R3 dwoc chon tir nhém bao gdm H va Cie-alkyl;
hoéc R? va R3 cung 12 =0;

Y!1a C-H hoic N;

Y213 C-R* hodc N;

Y3 1a C-R* hoic N;

Y*1a C-H hodc N;

theo d6 chi mot trong s6 Y', Y2, Y3 va Y*1aN;
mdi R* riéng biét dugce chon tir nhom bao gdm hydro, halogen, hydroxyl va Ci-alkyl;
m bing 1; va

n bing 1.

3. HQ’I.‘; chét theo diém 1 hoic 2, trong d6:

mdi X', X2, X* va X*1a CH;

mdi R? vaR® 1a H;

mdi m va n bang 1;

mdi Y! va Y*1a CH; va
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mdi Y2 va Y? 1a CF.
4. Hop chét theo diém 1 hoic 2, trong d6:
mdi X!, X2 vaX?1a CHva X*1a N;
mdi R? va R® 1a Cr¢-alkyl;
mdi m va n bing 1; va
mdi Y!, Y2, Y® va Y*1a CH.
5. Hop chét trung gian ctia hop chét ¢ cong thirc I theo diém 1, trong do:
X'1aC-RY
X?1a C-RY;
X31a C-RY;
X*1aNO;
mdi R! riéng bigt dugc chon tur nh6£n bao gdm hydro, halogen, hydroxy, Ci-6-alkyl va
Ci-6-alkoxy; |
R? duge chon tir nhém bao gdm H va Ci¢-alkyl;
R3 dugc chon tir nhém bao gdbm H va Ci-alkyl;
hozc R? va R3 cung 14 =0;
Y'1a C-R*hodc N;
Y2 14 C-R* hoiic N;
Y3 1a C-R* hodc N;
Y*1a C-R* hoiic N;
theo d6 chi mot trong s6 Y, Y2, Y> va Y* 1a N;

mbi R* riéng biét dugc chon tir nhém bao gdm hydro, halogen, halogen-Ci--alkyl,

hydroxy, Ci-6-alkyl, Ci.¢-alkoxy va Si(Cis-alkyl)s;
m biing 1, 2 hoiic 3; va
n b%mg 0 hodc 1;

hodc cdc mudi dugce dyng cua no.
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6. Hop chit trung gian ctia hop chét c6 cong thire I theo diém 5, trong d6:
mdi X!, X? va X* 1a CH va X* 1a NO;

mdi R? va R? 1a Cr.6-alkyl;

mdi m va n bing 1; va

mdi Y?, Y2, Y3 va Y*1a CH.

7. Hop chét trung gian cta hop chit c6 cong thire I theo diém 5, trong do:
mdi X', X? va X* 1a CH va X* 1a No;

mdi R? vaR3 1a H;

mdimvan béng 1;va

m01 Y1 Y2 Y3 va Y4 1a CH.

8. Hop chét c6 cong thic I theo dlem bat ky trong sb cac diém tir 1 dén 7, trong d6 hop chit

nay dugc chon tir nhém bao gom

(1R)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1 '-y1)-2,3-dihydro-4"H-spiro[inden-
1,5'-[1,3]oxazol]-4'-on,

(15)-2'-(1 'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-y1)-2,3-dihydro-4'H-spiro[inden-
1,5'-[1,3]oxazol]-4"-on, -

1'-(4'-oxo-1 ,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-on,

1'-(4'-0x0-3,4-dihydro- 1H,4'H-spiro[naphtalen-2,5'-[ 1,3 ]oxazol]-2'-y1)-1"H,3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

1'-(4'-0x0-3,4-dihydro-2H,4'H-spiro[naphtalen-1,5"-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

1'-(5,6-diflo-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'"-piperidin]-3-on, ' '
1'-(5,6-dihydroxy-4'-oxo-1 ,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-on,
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1'-(5,6-dimetoxy-4'-0xo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]Joxazol]-2"-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dimetyl-4"-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-metoxy-4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'"-piperidin]-3-on,
1'-(5-metyl-4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on, -
1'-[(2R)-4"-0x0-3,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[ 1 ,3]oxazol]-2'-yl]-
1°H,3Hspiro[2-benzofuran-1,4'-piperidin]-3-on, '
1'-[(2R)-5-metyl-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl]-3H-
spiro[2-benzofuran-1,4'"-piperidin]-3-on,
1'-[(28)-4"-0x0-3,4-dihydro-1H,4'H-spiro[naphtalen-2,5'-[ 1 ,3]Joxazol]-2'-yl]-
1'H,3Hspiro[2-benzofuran-1,4'-piperidin]-3-on, |
1'-[(28)-5-metyl-4'-ox0-1,3-dihydro-4H-spiro[inden-2,5 '-[1,3]oxazol]-2'-yl]-3H-

spiro [2-benzbﬁ1ran— 1,4'-piperidin]-3-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1 ,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on,

2'-(1'H,3H-spiro[2-benzofuran-1 ,4'-piperidin]- 1'-yl)-3-(triflometyl)-5,7-dihydro-4’H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-3 ,4-dihydro-2H,4'H-
spiro[naphtalen-1,5'-[1,3]oxazol]-4'-on, '
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3 ,4-dihydro-1H,4'H-
spiro[naphtalen-2,5'-[1,3]oxazol]-4"-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1 '_yl)-5-(trimetylsilyl)-1,3-dihydro-4"H-

spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
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2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5,7-dihydro-4’H-spiro
[xyclopenta[b]pyridin-6,5'-[1,3Joxazol]-4'-on,

2'-(2-hydroxy-7,7-dimetyl-1'H,7 H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-y1)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4"-on,

2'-(2-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4’H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(2-metyl-1"H,7H-spiro[furo[3,4-b]pyridin-5,4"-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,
2'<(3,3-dimetyl-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1 ,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(3-hydroxy-7,7-dimetyl-1"H,7H-spiro[ furo[ 3,4-b]pyridin-5,4'-piperidin]-1 '-yl)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4"-on, N
2'-(3-metyl-1"H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(3-metyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-y1)-1,3 -dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,-
2'-(4-metyl-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1 ,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on, |
2'-(5,5-dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]- 1'-y1)-1,3-dihydro-4’H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(6-metyl-1H,1'H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1 '-yl)-1,3-dihydro-4’H-
spiro [indén—2,5'- [1,3]oxazol]-4"-on,

2'-(6-metyl-1"H,3H-spiro[ furo[3,4-c]pyridin-1,4"-piperidin]-1 '-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(7,7-dimetyl-1H,7H-spiro[ furo[3 ,4-b]pyridin-5,4'-piperidin]-1'-y1)-1,3-dihydro-4’H-
spiro[inden-2,5'-[1,3]oxazol]-4"-on, |

2'-(7,7-dimetyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5 ,4'-piperidin]-1'-yl)-5-metoxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,
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2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-hydroxy-1 ,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[furo[3 ,4-b]pyridin—5,4'—piperidin]— 1'-yl)-4-metoxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5 ,A'-piperidin]-1'-yl)-4-hydroxy-1,3-
~ dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1-oxido- 1'H,7H-spiro[furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2-metyl-1'-(4'-oxo0-1 ,3-dihydro-4'H—spiro[inden—2,5 '-[1,3]oxazol]-2"-yl)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
2-metyl-1'-(4'-0xo0-1,3-dihydro-4"H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-7H-

spiro[ furo[3,4-blpyridin-5,4'-piperidin]-7-on, -
2'-spiro[ SH-furo[3,4-b]pyridin-7,4'-piperidin]-1 '-ylspiro[indan-2,5'-oxazol]-4'-on,
2'-spiro[ 7H-furo[3,4-b]pyridin-5,4'-piperidin]-1 '-ylspiro[indan-2,5'-oxazol]-4'-on,
3-(clometyl)-2'-(1'H,3H-spiro [2-benzofuran-1,4'-piperidin]-1'-yl)-5,7-dihydro-4’H-
spiro[xyclopenta[c]pyridin-6,5'-[ 1,3]oxazol]-4'-on,

3-(diflometyl)-2'-(1"H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1 '-yl)-5,7-dihydro-4"H-
Spiro[xyclopenta[c]pyridin—6,5'-[ 1,3]oxazol]-4'-on,

3-(flometyl)-2'-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1 '-yl)-5,7-dihydro-4"H-
spiro[xyclopenta[c]pyridin-6,5'-[ 1,3]oxazol]-4'-on,
3-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
3-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
3-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1 '-yl)-5,7-dihydro-4’H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
4-clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
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4-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

4-metyl-1'-(4'-0x0-1,3 -dihydr0-4'H-spiro[inden—2,5'- [1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5,6-dihydroxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetoxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro[inden-2,5'-[ 1,3]oxazol]-4"-on,
5-bromo-1'-(4"-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1 ,4'-piperidin]-3-on,
5-clo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3 -dihydro-4'H-spiro[inden-
2,5'-[1,3]oxazol]-4'-on, '
5-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, _'

5-flo-2'-(1'H,3H-spiro[ 2-benzofuran- 1,4'-piperidin]-1'-y1)-1,3 -dihydro-4'H-spiro[inden-
2,5'-[1,3]oxazol]-4"-on, |
5-hydroxy-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

S-metoxy- 1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, |
5-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5-[1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
5-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-yl)-1,3-dihydro-4'H-

spiro[inden-2,5'-[1,3Joxazol]-4'-on,
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6-clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

6-clo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-yl)- 1 H-

- spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
6-hydroxy;1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
6-metoxy-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,

6-metyl-1'-(4'-ox0-1,3-dihydro-4"H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on, |
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-
spiro[furo[3,4-c]pyridin-1,4'-piperidin]-3-on, va
7-ﬂo-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on.

9. Hop chit c6 cong thirc T theo diém bt ky trong s6 céc diém tir 1 dén 8, trong d6 hop
chét nay dugc chon tir nhém bao gém:
(+)-2'-(1'H,3H-spiro[2-benzofuran—1,4'-piperidin]-1‘-yl)-2,3-dihydro-4'H-spiro[inden-
1,5'-[1,3]oxazol]-4'"-on,

(-)-2'-(1'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-y1)-2,3 -dihydro-4'H-spiro[inden-
1,5'-[1,3]oxazol]-4"-on, ’
1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-y1)-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-on,

1’-(4’-0x0-3,4-dihydro-1H,4’H-spiro[naphtalen-2,5’-[ 1 ,3]oxazol]-2’-yl)-1"H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,
1'-(4'-oxo-3,4-dihydro-2H,4'H-spiro[naphtalen-1,5'-[1,3]oxazol]-2'-y1)-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-on,
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1'<(5,6-diflo-4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dihydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2"-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dimetoxy-4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5,6-dimetyl-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3Joxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
1'-(5-metoxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, .
1'-(5-metyl-4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, '
1°-[4’-0x0-3,4-dihydro-1H,4 H-spiro[naphtalen-2,5°-[1,3]oxazol]-2’-yl]-1"H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on, chét ddng phan dbi anh A,
1°-[4’-0x0-3,4-dihydro-1H,4’H-spiro[naphtalen-2,5°-[1,3]oxazol]-2°-yl]-1"H,3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,chét ddng phan d6i anh B, |
(-)-1’-[5-metyl-4’-oxo0-1,3-dihydro-4 H-spiro[inden-2,5’-[1,3Joxazol]-2’ -yl}-3H-
spiro[2-benzofuran-1,4’-piperidin]-3-on,
(+)-1’-[5-metyl-4’-0x0-1,3-dihydro-4’H-spiro[inden-2,5’-[ 1 ,3]oxazol]-2’-yl]-3H-
‘spiro[2-benzofuran- 1,4’-piperidin]-3-on,

2'-(1'H,3 H-spiro [2-benzofuran-1 ,4'-piperidin]- 1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on, |
2'-(1'H,3H-spiro [Z-benzofuran- 1,4'-piperidin]-1'-yl)-3-(triflometyl)-5,7-dihydro-4"H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on, ’
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3 ,4-dihydro-2H,4'H-

spiro[naphtalen-1,5'-[1,3]Joxazol]-4'-on,
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2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-3,4-dihydro-1H,4'H-
spiro[naphtalen-2,5'-[1,3]oxazol]-4'-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5-(trimetylsilyl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1 '-yl)-5,7-dihydro-4’H-spiro
[xyclopenta[b]pyridin-6,5'-[1,3]oxazol]-4'-on,

2'-(2-metyl-1'H,5H-spiro[furo[3 ,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4°H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2’-(2-mety1— 1'H, 7H-spiro[furo[3 ,4-b]pyridin-5,4'—piperidin]; 1'-y1)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2'-(3,3-dimetyl-1'H,3H-spiro[2-benzofuran-1 ,A'-piperidin]-1'-yl)-1,3-dihydro-4°"H-
spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2'-(3-metyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro[inden-2,5'-[1,3]oxazol]-4"-on, '

2'-(3-metyl- 1'H,7H—spiro[furo[3 ,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
2'-(4-metyl-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4"-on, ‘
2'-(5,5-dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'"-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro[inden-2,5'-[1,3]Joxazol]-4"-on,
2'-(6-metyl-1H,1"H-spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1'-y1)-1,3 -dihydro-4’H-
spiro [inden-2,5'-[1,3]oxazol]-4'-on,

2'- (6-metyl 1'H,3H-spiro[furo[3,4-c]pyridin-1,4"-piperidin]-1'-y1)-1,3- dlhydro -4’H-
sp1ro[1nden-2 5'-[1 3]oxazol] -4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]- 1'-y1)-1,3-dihydro-4’H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1 '-yl)-5-metoxy-1,3-
dihydro-4'H-spiro[inderi-2,5 '-[1,3]oxazol]-4'-on,
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2'-(7,7-dimetyl-1"H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-5-hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-4"-on,
2-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,
2-metyl-1'-(4'-oxo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-7H-
spiro[furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
2’-(1’H,5H-spiro[furo[3,4-b]pyridin-7,4’-piperidin]-1’-yl)-1,3-dihydro-4"H-
spiro[inden-2,5’-[1,3]oxazol]-4’-on,
2’-(1’H,7H-spiro[furo[3,4-b]pyridin-5,4’-piperidin]-1’-yl)-1,3-dihydro-4°H-
spiro[inden-2,5’-[1,3]Joxazol}-4’-on,
3-(clometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-5,7 -dihydro-4’H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on, '
3-(diflometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-5 ,7-dihydro-4’H-
spird[xyclopenta[c]pyridin-6,5'-[1 ,3]oxazol]-4'-on,
3-(flometyl)-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-5,7 -dihydro-4’H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
3-metyl-1'-(4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-y1)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on, |
3-metyl-1'-(4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-7TH-

spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-7-on,
3-metyl-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-5,7-dihydro-4°’H-
spiro[xyclopenta[c]pyridin-6,5'-[1,3]oxazol]-4'-on,
4-clo-1'-(4"-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 Joxazol]-2"-yl)-1H-

spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
4-flo-1'-(4'-0x0-1,3-dihydro-4"H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,
4-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5"-[1 ,3Joxazol]-2'-yl)-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-on, -
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5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5,6-dihydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetoxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5,6-dimetyl-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4°H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
5-bromo-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y])-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
5-clo-2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3 -dihydro-4'H-spiro[inden-
2,5'-[1,3]oxazol]-4'-on, ' ‘
5-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-yl)-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-on,

Sh-ﬂo-2'-( 1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-
2,5'-[1,3]oxazol]-4"-on, |

5 -hydroxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4"-piperidin]-3-on,
5-metoxy-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'"-piperidin]-3-on, -
5-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

5-mety1—2'-( 1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-y1)-1,3-dihydro-4'H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,
6-clo-1'"-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on, '
6-clo-1'"-(4'-0x0-1,3-dihydro-4"H-spiro[inden-2,5'-[ 1 ,3]oxazol]-2'-yl)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on,
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6-hydroxy-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
6-metoxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'"-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,

6-metyl-1'-(4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y1)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-1H-

- spiro[furo[3,4-c]pyridin-3 ,4'-piperidin]-1-on,
6-metyl-1'-(4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2'-y1)-3H-
spiro[furo[3,4-c]pyridin-1,4'-piperidin]-3-on, va
7-flo-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-yl)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on. | ' '

10. Hop chét co -céng thirc I theo diém bét ky trong sb cic diém tir 1 dén 9, trong d6
hop chit nay dugé chon tir nhém bao gbm:
1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-on,

1'-(5,6-diflo-4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3 -oh,
1'-(5,6-dihydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2"-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
1'-(5-hydroxy-4'-oxo-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y])-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on,
1'-[(2R)-5-metyl-4'-ox0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]Joxazol]-2'-y1]-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
2'-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4'-on,

2'-(3-metyl-1'H,5H-spiro[furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1 ,3-dihydro-4’H-

spiro[inden-2,5'-[1,3]oxazol]-4"-on,
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2'-(3-metyl-1'H, 7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]Joxazol]-4'-on,

2'-(5,5-dimetyl-1'H,5H-spiro[ furo[3,4-b]pyridin-7,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'-on,

2'-(6-metyl- IH, 1'H-spiro[ furo[3,4-c]pyridin-3,4'"-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-1 ,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4'"-on,

2'-(7,7-dimetyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-y1)-5 -hydroxy-1,3-
dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-4"-on,
3-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 Joxazol]-2"-y1)-5H-
spiro[furo[3,4-b]pyridin-7,4'-piperidin]-5-on,

3 ~rhety1- 1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]oxazol]-2"-yl)-7TH-
spiro[furo[3 ,4-b]pyridin-5,4'-piperidin]-7-on,
5,6-diflo-2'-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro[inden-2,5'-[1,3]oxazol]-4"-on,

5,6;dihydroxy- 1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3 ]Joxazol]-2'-y1)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-on,
5-flo-1'-(4'-0x0-1,3-dihydro-4"H-spiro[inden-2,5'-[1,3]oxazol]-2'-yl)-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-on, |
5-hydroxy-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1 ,3Joxazol]-2'-y1)-3H-spiro[2-
benzofuran-1,4'-piperidin]-3-on,

6-hydr6xy- 1'-(4'-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-y1)-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-on, va
6-metyl-1'-(4'-0x0-1,3-dihydro-4'H-spiro[inden-2,5'-[1,3]oxazol]-2"-y1)-1H-
spiro[furo[3,4-c]pyridin-3,4'-piperidin]-1-on. '

11. Hop chét c6 cong thtc I theo diém bét ky trong s6 cac diém tir 1 dén 10, trong d6

hop chét nay dwgc chon tir nhém bao gbm:
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2'-<(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)-1,3-dihydro-4'H-spiro[inden-2,5'-
[1,3]oxazol]-4"-on,

1'-(4"-0xo0-1,3-dihydro-4'H-spiro[inden-2,5'-[ 1,3]oxazol]-2'-y])-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-on,

2'-(6-metyl- 1H,1'H-spiro[ furo[3,4-c]pyridin-3,4'-piperidin]-1'-yl)-1,3-dihydro-4’H-
spiro [inden-2,5'-[1,3]oxazol]-4'-on,

2'-(3-metyl-1'H,5H-spiro[furo[3,4- b]pyrldln-7 4'-piperidin]-1'-yl)-1,3- dlhydro -4’H-
spiro [inden-2,5'-[1,3]oxazol]-4"-on, va

2'-(3-metyl-1'H,7H-spiro[ furo[3,4-b]pyridin-5,4'-piperidin]-1'-yl)-1,3-dihydro-4"H-
spiro [inden-2,5'-[1,3]oxazol]-4'-on.

12. Hop chét c6 cong thirc I theo diém bat ky trong sb cac diém tir 1 dén 11, trong d6 hop
chdt nay l1a 2'-(7,7-dimetyl-1'H,7H-spiro[furo[3,4-b]pyridin-5,4"-piperidin]-1'-yl)-1,3-
dihydro-4'H-spiro [inden-2,5'-[1,3]oxazol]-4'-on.

13. Dugc phim chita hop chét c6 cong thire I theo diém bt ky trong sb cac diém tir 1

dén 12 va chéit mang duoc dung va/hodc chét phu trg dugc dung.
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