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(57) Séng ché dé cap dén chit thudc dé ngin ngira va/hodc diéu tri cac bénh gy boi sy
kich hoat thu thé EP,. Hop chat c6 hoat tinh d6i khang ddi véi thu thé EP4 duoc chira 1am
thanh phan hoat tinh trong chét thuéc. Hop chat duoc thé hién boi cong thirc chung (I) sau
day, mudi, N-oxit, hodc solvat cua chung, hodc tién chit cua ching 1a hitu ich lam thanh
phan thudc c6 hoat tinh d6i khang dbi véi thy thé EP, dé ngin ngira va/hodc diéu tri cac
bénh gy boi hoat tinh thu thé EP,.

(R,

L1
o R R,

(R%)s
Trong cong thirc, tat ca cac ky hiéu nhu dugc xac dinh trong phan mé ta. Sang ché con
de cap dén thuoc va dugc pham chira hgp chat c6 cong thire (I).
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Linh vwc k¥ thuat ‘ﬁu’g’c dé cap

Sang ché dé cap dén hop chét spiro ba vong ddi van thu thé EPshoic
mubi cia chung, va dé cap dén thubc chua hop chét nay lam thanh phé‘ln hoat
tinh. Cu thé, sang ché dé cap dén hop chét spiro ba vong duoc thé hién béi cong
thirc chung (I) sau day, mudi, N-oxit, hodc solvat ciia chiing, hodc tién chét cua
ching (sau day, ching s&€ duoc goi 1a "cac hop chit theo sang ché"), va dé cap

dén thudc chira hop chét nay lam thanh phan hoat tinh.

(R,

Cac ky hiéu dugc st dung trong cong thirc chung (I) nhu dugc xac dinh
& dudi.

Tinh trang k§ thuit ciia sing ché

Prostaglandin E, (PGE»), chit chuyén hoéa da biét ctia dong axit
arachidonic, da biét co pham vi tdc dung bao gém su béo vé té bao, su co lai tu
cung, lam giam ngudng dau, thic ddy nhu dong trong duong tiéu hoa, sy tinh
tao, su e ché tiét axit da day, tac dung ha huyét ap, va tac dung loi tiéu.

Céc nghién ciu gan ddy da phét hién ra 1a c6 cac kiéu phu cua cac thu
thé PGE, c6 cac vai tro khac nhau. Dén nay, bdn kiéu phu rong rai da biét, va
dugc goi la EPi, EP2, EP3, va EP4 (Journal of Lipid Mediators and Cell
Signalling, Tap 12, trang 379-391, 1995).
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Trong céac kiéu phu nay, thu thé EP4 dugc cho 1a 6 lién quan dén viéc
trc ché su tao ra MCP-1 tur dai thuc bao, tc ché su tao ra TNF-a, IL-2, va IFN-y
tir t& bao lympho. Kiéu phu nay ciing dugc tin 1a ¢6 lién quan trong viéc chéng
viém béi su san xudt IL-10 dugc ting cuong, su gidn mach, sy hinh thanh mach,
tic ché sy hinh thanh soi dan héi, va sw diéu chinh biéu hién MMP-9. Su lién
quan c6 thé khac ctia thu thé EP4 bao gbm su kiém soat mién dich vé ung thu
qua céc té bao trc ché c6 ngudn gbc tir tiay, té bao T didu hoa, va cac té bao tiéu
di¢t tu nhién.

Do d6 dugce cho rang cac hop chét ma lién két manh vé6i thu thé EP4, va
thé hién hoat tinh dbi khang 1a hitu dung cho viéc ngén ngura va/hoac diéu tri cac
bénh gy bdi su kich hoat thy thé EP4, bao gém, vi du, bénh vé xuong, ung thu,
bénh u hat hé théng, bénh mién dich, di img, tang di ung, hen suyén, ndm phé
nang, viém nudu, viém nha chu, bénh mét tri nhd, bénh Kawasaki, bong, suy da
co quan, dau diu man tinh, dau, viém mach, suy nhuoc tinh mach, suy tinh
mach, phinh mach, phinh dong mach chui, r6 hdu moén, dai thao dudng, cang
thing, lac ndi mang tir cung, ndi mac tir cung, con 6ng dong mach & tré so sinh,
va bénh séi mat (Pharmacological Reviews, tip 65, trang 1010-1052, thang 7,
2013; Ho6i nghi Thuong nién 14n thir 105 cta Hiép hoi Nghién ciru Ung thu Hoa
Ky (AACR), Tém tit: LB-265, Tén cia budi thuyét trinh: ONO-AE3-208 Han
ché cac té bao rc ché c6 ngudn gde tir phdi va sy ting truéng u than kinh dém,
Ngay thuyét trinh: 8 thang 4 nim 2014; FEBS Letters, tdp 364, trang 339-341,
1995; Cancer Science, tAp 105, trang 1142-1151, 2014; Cancer Research, tap 70,
trang 1606-1615, 2010; va Cancer Research, tap 62, trang 28-32, 2002).

W02000/020371 md ta hop chit gdm cong thic chung (A) sau déy
duoc st dung dé diéu tri bénh lién quan cac thu thé prostaglandin E, vi dy, nhu

dau, viém, va ung thu.
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a__na
ArZa\/X o
We—Ar'a
Trong cong thuc chung (A),

Ar'® 1a nhém aryl hodc heteroaryl dugc thé tily chon véi R'® hogc R,
trong d6 R!#1a CN, NO,, CON(R*),, hozc thanh phan tuong tu;

W? 12 nhém lién két tir ba dén sau canh chira 0 dén 2 nguyén tir khac
loai duoc chon tir O, N, va S, trong d6 nhém lién két chira tuy chon CO, S(O)na,
C=C, hoac nhém axetylen; |

Ar? 13 nhoém aryl hodc heteroaryl dugc thé tiry chon véi R, trong do
R3 12 halogen, CN, hodc thanh phan twong tu;

X? 1a chét lién két duoc gin vao Ar® & vi tri ortho dén vi tri gan cho W2
va

Q2 1a COOH hoic thanh phan tuong tu
(Chi ¢6 mdt phan dinh nghia vé cac nhém)

WO02003/016254 md ta hop chit gdm codng thirc chung (B) sau ddy ma
gén v6i thu thé PGEa, cu thé EP; va/hodc EP4, va c6 hoat tinh dbi khang, hiru
ich cho viéc ngén ngura va’hodc diéu tri bénh nhu dau, va ung thu.

(R%)p AP—RTP
- B
(@)rs D°P—R%®
Trong cong thurc chung (B),

R'® 1a -COOH hoidc nhém tuong tu;

AP 1a (i) lién két don, (ii) C1-6 alkylen, (iii) C2-6 alkenylen, (iv) C2-6
alkynylen, hodc thanh phan tuong tu;

vong BP 1a vong cacbon mét vong hodc hai vong C3-12, hodc vong di
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vong mot vong hodc hai vong c6 ba dén mudi hai thanh phén;

R 13 nitro, xyano, hodc thanh phan twong tu;

Qb 1a C2-6 alkenyl, C2-6 alkynyl, C1-6 alkyl dugc thé bang 1 dén 3
nguyén tr halogen, Xyano, nitro, hodc thanh phén tuong tu;

D 13 chudi lién két mot hodc hai thanh phan cla cic nguyén ti dugc
chon tr nguyén tir cacbon, nguyén tur nito, nguyén tr oxy, va nguyén ti luu
huynh, trong d6 chudi lién két c6 thé chira lién két dbi hodc lién két ba, va ¢6
thé dugc thé bing mot dén bdn R*®, trong d6 R*® 1a oxo, halogen, hodc thanh
phé“tn tuong tu; va

R3 14 (1) C1-6 alkyl, hodc (2) C3-15 vong cacbon mdt vong, hai vong
hodc ba vong ma duge thé bang mot dén nam R*?®, hoic khong duge thé, hoac
vong di vong mt vong, hai vong hodc ba vong co tir ba dén muoi lam thanh
phdn, trong d6 R** 1a C1-6 alkyl, C1-6 alkoxy, halogen, xyano, -NR***COR*™,
hodc Cyc10P.

(Chi ¢6 mdt phin dinh nghia vé cic nhom)

WO01999/047497 md ta hop chit gdm cong thic chung (C) sau day

dugc st dung dé diéu tri bénh lién quan céc thy thé prostaglandin E, vi dy, nhu

dau, viém, va ung thu.

R1 CRZC RSC —H Elc o
Ao
XC_BC ZC

Trong cong thuc chung (C),

HET® 1a hé vong thom mdt vong hodc hai vong c6 nam dén muoi hai
thanh phan ¢6 0 dén 3 nguyén t khéc loai duge chon tir O, S(O)ne, va N(O)m,
trong d6 mc 12 0 hodc 1, vanc 1a 0, 1, hoac 2;

A® 14 gbc mot hodc hai nguyén tir va duge chon tir nhém bao gbm -W°-

va -C(O)-, trong d6 W¢ is O, S(O)nc, hodc NR'7¢;
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X°¢ 1a nhém aryl hodc heteroaryl mt vong hodc hai vong c6 tir ndm dén
muoi canh ¢o 1 dén 3 nguyén ti khéc loai dugc chon tir O, S(O)ne, va N(O)me,
Y¢ 12 O, S(O)ne, NR!, lién kiét, hodc tuong ty;
BE is ~(C(R'3))pe-Yo-(C(R18)2)qe-, trong do6 pe va qe ddc 1ap 1a 0 dén 3;
Z°1a OH, hodc thanh phén tuong tu; va
Rle, R2, va R3¢ doc lap 1a halogen, -CO2R*°, -CON(R®),, hodc thanh
phan tuong tu.
(Chi c6 mét phan dinh nghia vé cac nhom)
Khéng c6 tai liéu k§ thudt lién quan nao mo ta hodc dé& xuat hop chét
séng ché, cu thé, hop chit spiro ba vong.
Tai liéu trich dén
Tai liéu sdng ché
Tai lidu sang ché 1: W02000/020371

Tai li€u sang ch@; 2: W02003/016254
Tai liéu sang ché 3: W01999/047497

Tai liéu phi sdng ché

Tai liéu phi sang ché 1: Journal of Lipid Mediators and Cell Signalling,
Vol. 12, p. 379-391, 1995

Tai liéu phi sang ché 2: Pharmacological Reviews, Vol. 65, p.
1010-1052, July, 2013

Tai liéu phi sang ché 3: 105th Annual Meeting of American Association
for Cancer Research (AACR), Abstract: LB-265, Title of Presentation:
ONO-AE3-208 Inhibits Myeloid Derived Suppressor Cells and Glioma Growth,

Date of Presentation: April 8, 2014

Tai liéu phi séng ché 4: FEBS Letters, Vol. 364, p. 339-341, 1995
Tai liéu phi séang ché 5: Cancer Science, Vol. 105, p. 1142-1151, 2014
Tai li€u phi séng ché 6: Cancer Research, Vol. 70, p. 1606-1615, 2010
Tai liéu phi séng ché 7: Cancer Research, Vol. 62, p. 28-32, 2002

Ban chét k§ thuit ciia sing ché
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Vén dé duoc gidi quyét theo sdng ché

Sang ché nham tao ra cc hop chit ma c6 hoat tinh dbi khang manh dbi
v6i thu thé EP4, va thé hién dugc dong hoc mong mubn, va dé tim ra hop chit
ma hiru ich 1am thudc phong ngira va/hoic diéu tri cho cac bénh giy béi su kich
hoat thu thé EPy.
Phuong tién giai quyét van dé theo sdng ché

Dé dat muc tiéu di néu, cac tac gia sang ché da thuc hién nghién clru
chuyén siu dé tim ra hop chit ma c6 hoat tinh d6i khang manh d6i voi thu thé
EP4, va thé hién dugc dong hoc mong mubn, va phét hién ra cac hgp chat duoc
thé hién boi cong thire chung (I) & dudi 1a cht dbi khang manh cia thu thé EP.
Sang ché dugc hoan thién dya trén phat hién nay.

Cu thé, khia canh sang ché nhu sau.

[1] Hop chit duoc thé hién béi cong thire chung (T) sau day, hodc mudi,

N-oxit, ho#c solvat cia ching, hodc ti€n chat cua ching.

\R1 (R4)r

(1)

(R%)s
Trong cong thuc chung (1),

R!' 1a COORS, tetrazol, SOsH, SO,NH,, SO.NHR?!, CONHSO,R®!,
SO,NHCOR®?, hoidc axit hydroxamic, trong d6 R® l1a nguyén to hydro, C1-4
alkyl, hoic benzyl, R®! 1a C1-4 alkyl, C1-4 haloalkyl, vong cacbon C3-10, hodc
vong di vong c¢6 ba dén mudi canh, trong d6 vong cacbon C3-10, va vong di

vong ¢6 ba dén mudi canh 1dn lugt duge thé bang C1-4 alkyl, C1-4 haloalkyl,
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C1-4 alkoxy, -O(C1-4 haloalkyl), C1-4 alkylthio, -S(C1-4 haloalkyl), halogen,
‘hodc nitril (sau day goi la, "-CN"),

L' 1a C1-5 alkylen, C2-5 alkenylen, hodac C2-5 alkynylen,

R? 1a halogen, C1-4 alkyl, C1-4 alkoxy, C1-4 alkylthio, C2-4 alkenyl,
C2-4 alkynyl, -O(C1-4 haloalkyl), -S(C1-4 haloalkyl), -C(O)(C1-4 alkyl),
-SO2(C1-4 alkyl), -CONH(C1-4 alkyl), -CON(C1-4 alkyl),, -NHC(O)(C1-4
alkyl), -N(C1-4 alkyl)C(O)(C1-4 alkyl), -NHSO(C1-4 alkyl), -N(CI1-4
alky])SO2(C1-4 alkyl), -SO,NH(C1-4 alkyl), -SO:N(C1-4 alkyl),, -NR'7R",
nitro, nitril, nhém hydroxyl, aldehyt, hodc carboxyl, trong d6 C1-4 alkyl lan luot
c6 thé duoc thé bing halogen, va trong d6 (C1-4 alkyl), dugc thé hién boi R? 1a
hai nhém C1-4 alkyl doc 14p ma c6 thé gidng hoidc khac nhau,

X! 1a CR®, hodc nguyén ti nito, trong d6 RS 1& nguyén tir hydro, hoac
R2,

X2 1a CR’, hodc nguyén ti nito, trong d6 R7 1a nguyén tir hydro, R?
hodc -L*-R®, trong @6 L? 1a metylen, nguyén tr oxy, hodc nguyén tir luu huynh
ma c6 thé dugc oxy héa, va R® 1a vong di vong ¢6 bén dén muoi canh ma c6 thé
dugc thé bing nhém thé dugc chon tir nhém chi gdm halogen, C1-4 alkyl, va
C1-4 haloalkyl,

L? 1la -CH:CH;-, -CH=CH-, -CH;O-, -OCH-, -CH:S-, -SCH-,
-CH2S(0)-, -S(O)CHz-, -CH2S02-, -SO2CH-, -CHoNH-, -NHCH»-, -NHCO-,
-CONH-, -NHSO>-, hoac -SO2NH-,

R3 1a C1-4 alkyl, hodc halogen,

R* 1a halogen, C1-4 alkyl, hodc C1-4 haloalkyl,

X3 1a metylen, nguyén tr oxy, nguyén tir luu huynh ma ¢6 thé dugc oxy
hoa, hoic NR', trong d6 R’ 1a C1-4 alkyl, -C(O)(C1-4 alkyl), -C(O)O(C1-4
alkyl), hodc -SO2(C1-4 alkyl), trong d6 C1-4 alkyl lan lugt c6 thé duge thé bang
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halogen,

vong la vong benzen, hodc vong di vong thom mot vong c6 nam dén sau
canh,
12 lién két don, hoac lién két doi,

R31a (1) halogen, (2) C1-4 alkyl, (3) carboxyl, (4) nitril, (5) -CONHR™,
(6) -C(O)R'2, (7) -OR™, (8) -S(O)R', (9) -CH:R'™, (10) -NR'R', (11)
_NHCOR!!, (12) vong cacbon C4-10, hodc (13) vong di vong ¢6 bén dén muoi
canh, trong d6 vong cacbon C4-10, hodc vong di vong co bbn dén mudi canh c6
thé duoc thé bing mot dén ba R'8, trong d6, khi nhidu R'® ton tai, nhiéu R'® doc
1ap c6 thé gidng hoic khac nhau, R!" la C1-6 alkyl, C3-6 xycloalkyl, phenyl,
hoac V()ng di vong co bdn dén sau canh, va co thé duoc thé bﬁng mot dén ba
R, trong d6, khi nhiéu R'® tdn tai, nhiéu R'3 doc 1ap co thé giéng hodc khéac
nhau, R 13 halogen, C1-6 alkyl, C3-6 xycloalkyl, C1-4 alkoxy, nhom hydroxyl,
“NR2°R?!, benzen, hodc vong di vong c6 bdn dén sau canh, trong d6 mdi R?® va
R2' doc 1ap 1a nguyén tir hydro, hodc C1-4 alkyl, R'? 1a C1-6 alkyl, C3-6
xycloalkyl, benzen, hodc vong di vong c¢o bdn dén sau canh, trong d6 C3-6
xycloalkyl, benzen, va mdi vong di vong ¢ bdn dén sau canh c6 thé doc lap
duoc thé bang halogen, C1-4 alkyl, hodc C1-4 alkoxy, R 1a nguyén tir hydro,
C1-6 alkyl, C3-6 xycloalkyl, benzen, hodc benzyl, trong d6 C1-6 alkyl co thé
duogc thé bing mot dén ba R, trong do, khi nhidu R'® ton tai, nhiéu R' doc 1ap
c6 thé gibng hodc khac nhau, R 1a C1-4 alkoxy, -CONH(CI-4 alkyl),
-CON(C1-4 alkyl)2, hodc vong di vong thom mdt vong c6 nam dén sau canh ma
c6 thé duoc thé bing nhom thé duge chon tir nhém chi gom C1-4 alkyl, va C1-4
haloalkyl, trong d6 (C1-4 alkyl), duoc thé hién boi R' 13 hai nhém C1-4 alkyl

doc 1ap ma co6 thé giéng hodc khac nhau, R'* 1a C1-6 alkyl, C3-6 xycloalkyl,
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benzen, hodc benzyl, R 1a nhom hydroxyl, hoic C1-4 alkoxy, mdi R'7 doc 1ap
12 nguyén t& hydro, C1-6 alkyl, hodc C3-6 xycloalkyl, R!® 1a halogen, C1-6
alkyl, C3-6 xycloalkyl, C1-4 alkoxy, oxo, nitril, nhém hydroxyl, hydroxymetyl,
1-metyl-1-hydroxyetyl, (C1-4 alkyl)SO»-, vong di vong c6 bbén dén sau canh,
(C1-4 alkyl)NH-, hodc (C1-4 alkyl);N-, trong d6 (C1-4 alkyl), dugc thé hién bai
R!8 13 hai nhém C1-4 alkyl doc 14p ma c6 thé gidng hoic khéc nhau,

m 12 sé nguyén tir 1 dén 4,

n 12 s6 nguyén tir 0 dén 4,

p 1 sé nguyén tir 0 dén 2,

q 12 s6 nguyén tir 0 dén 6,

r 12 s6 nguyén tir 0 dén 6,

s 1a s6 nguyén tir 0 dén 4,

t 1a s6 nguyén tir 0 dén 2, va

mdi R2, R3, R4, va RS doc 1ap c6 thé gidng hodc khic nhau khi p, g, 1, va
s 1an luot 14 s6 nguyén bang 2 hodc 16n hon.

[2] Hop chét theo muc [1], ma dwoc thé hién béi cong thue chung (I-1)

sau day,

(R)s

trong do na la s6 nguyén tir 0 dén 1, qala sb nguyén tir 0 dén 3, ra 1a sé nguyén
tir 0 dén 4, X** 1a metylen, hodc nguyén tir oxy, va cac ky hiéu khac dugc xac

dinh trong muc [1].

-10-
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[3] Hop chét theo muc [1] hoic [2], trong d6 it nhit mot R° Ia
-CONHR!.

[4] Hop chét theo muc bit ky trong s6 cac muc tir [1] dén [3], trong d6
L? 1a -NHCO-, hodc -CONH-.

[5] Hop chét theo muc bt ky trong s6 cac muc tir [1] dén [4], ma duoc

thé hién béi cong thitc chung (I-2) sau day,

(-2)

trong d6 R 1a halogen, R% 1a nguyén tir hydro, hodc halogen, va cac ky hi¢u
khac dugce xac dinh trong cac muc [1] va [2].

[6] Hop chét theo muc [1], ma 1a chét bat ky trong sb sau day:

(1) axit
4-[4-xyano-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(2) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(xyclopropylmetyl)carbamoyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(3) axit
4-{4-xyano-2-[({(2'R,45)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl} butanoic,

(4) axit

-11-
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-{4-xyano-2-[({(2'R,48S)-6-[(2-metyl-2-propanyl)carbamoyl]-2,3-dihydrospiro[c
romen-4,1'-xyclopropan]-2'-yl}carbonyl)amino|phenyl} butanoic,

(5) axit
4-[4-xyano-2-({[(2'R,4S)-6-{[(2S)-1-metoxy-2-propanyl]carbamoyl}-2,3-dihydr
ospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(6) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-3-yl)carbamoyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic,

(7) axit
4-[4-xyano-2-({[(2'R,4S)-6-(xyclopropylcarbamoyl)-2,3-dihydrospiro[cromen-4
,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(8) axit 7
4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(9) axit
4-[4-xyano-2-({ [(‘2'R,4 S)-6-(xyclopentylcarbamoyl)-2,3-dihydrospiro[cromen-4
,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(10) axit
4-{2-[({(2'R,48)-6-[(2S)-2-butanylcarbamoyl]-2,3-dihydrospiro[cromen-4,1'-Xy
clopropan]-2'-y1}carbonyl)amino]-4-xyanophenyl}butanoic,

(11) axit
4-{4-xyano-2-[({(2'R,48S)-6-[(trans-4-hydroxyxyclohexyl)carbamoyl]-2,3-dihyd
rospiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl} butanoic,

(12) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(cis-4-hydroxyxyclohexyl)carbamoyl]-2,3-dihydro

spiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl }butanoic,
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(13) axit
4-[4-xyano-2-({[(2'R,48S)-6-(2-pyridinylcarbamoyl)-2,3-dihydrospiro[cromen-4,
1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(14) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-pyridazinylcarbamoyl)-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(15) axit
4-[4-xyano-2-({[(2'R,4S)-6-(xyclobutylcarbamoyl)-2,3-dihydrospiro[cromen-4,
1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(16) axit
4-[4-xyano-2-({[(2'R,4S)-6-{[1-(2-metyl-2-propanyl)-1H-pyrazol-4-yl]carbamo
yl}-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl} amino)pheny1]b
utanoic,

(17) axit
4-[4-xyano-2-({[(2'R,4S)-6-(tetrahydro-2H-pyran-4-ylcarbamoyl)-2,3-dihydrosp
iro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(18) axit
4-[4-xyano-2-({[(2'R,4S)-6-(propylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(19) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-etoxyetyl)carbamoyl]-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(20) axit
4-[4-xyano-2-({[(2'R,4S)-6-(etylcarbamoyl)-2,3-dihydrospiro[ cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(21) axit
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4-[4-xyano-2-({[(1R,2R)-6'-(metylcarbamoyl)-2',3"-dihydrospiro[xyclopropan-1
,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic,

(22) axit
4-{4-xyano-2-[({(1R,2R)-6'"-[(2-metoxyetyl)carbamoyl]-2',3'-dihydrospiro[xycl
opropan-1,1'-inden]-2-yl} carbonyl)amino]phenyl} butanoic,

(23) axit
4-{4-xyano-2-[({(1R,2R)-6'-[(1-metyl-1H-pyrazol-4-yl)carbamoyl]-2',3'-dihydr
ospiro[xyclopropan-1,1'-inden]-2-yl} carbonyl)aminophenyl} butanoic,

(24) axit
4-[4-xyano-2-({[(2'R,4S)-7-fluoro-6-(metylcarbamoyl)-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(25) axit
4-{4-xyano-2-[({(2'R,4S)-7-fluoro-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospi
ro[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic,

(26) axit
4-[4-xyano-2-({[(2'R,4S)-7-fluoro-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(27) axit
4-[4-xyano-2-({[(2'R,4S)-7-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(28) axit
4-{4-xyano-2-[({(2'R,4S)-7-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl} carbonyl)amino[phenyl} butanoic,

(29) axit
4-[4-xyano-2-({[(2'R,4S)-7-metoxy-6-(metylcarbamoyl)-2,3-dihydrospiro[crom

‘en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,
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(30) axit
4-{4-xyano-2-[({(2'R,4S)-7-metoxy-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydros
piro[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic,

(31) axit
4-[4-xyano-2-({[(2'R,3S)-5-(metylcarbamoyl)spiro[ 1-benzofuran-3,1'-xycloprop
an]-2'-yl]carbonyl }amino)phenyl]butanoic,

(32) axit
4-{4-xyano-2-[({(2'R,3S)-5-[(2-metoxyetyl)carbamoyl]spiro[ 1-benzofuran-3,1'-
xyclopropan]-2'-yl }carbonyl)amino]|phenyl } butanoic,

(33) axit
4-[4-xyano-2-({[(1S,2R)-6'-[(2-metoxyetyl)carbamoyl]-3',3'-dimetyl-2',3'-dihyd
rospiro[xyclopropan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic, va

(34) axit
4-[4-xyano-2-({[(1S,2R)-3',3'-dimetyl-6"-(metylcarbamoyl)-2',3'-dihydrospiro[x

yclopropan-1,1'-inden]-2-yl]carbonyl }amino)phenyl]butanoic.

[7] Hop chit theo muc [1] hodc [2], trong d6 it nhit mot RS 1a vong
cacbon C4-10 ma c6 thé dugc thé bang mot dén ba R'®, hodc vong di vong ¢6
bén dén mudi canh ma c6 thé dugc thé bang mot dén ba R'8, trong d6, khi nhidu
R!® tdn tai, nhiéu R'® 1an luot doc 14p c6 thé giéng hoic khic nhau.

[8] Hop chét theo muc [7], trong d6 L? 1a -NHCO-, hodc -CONH-.

[9] Hop chét theo muc bat ky trong s6 cac muc tur [1], [2], [7], va [8],

ma dugc thé hién boi cong thitc chung (I-3) sau day,
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RSa

trong d6 R 1a vong cacbon C4-10 ma c6 thé duge thé bing mot dén ba RS,
hodc vong di vong co bdn dén mudi canh ma cé thé duoc thé béng mot dén ba
R'®, trong do, khi nhidu RS tdn tai, nhidu R'® 1dn luot doc 1ap c6 thé gidng hodc
khac nhau, va cac ky hiéu khac dugc xac dinh trong cdc muc [1], [2], va [5].

[10] Hop chét theo muc [1], ma 1a chit bat ky trong s6 sau day:

(1) axit
4-[4-xyano-2-({[(2'R,4S)-6-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(2) axit
4-[4-xyano-2-({[(2'R,4S)-6-(5-xyclopropyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrosp
iro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(3) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-metyl-1,2,4-oxadiazol-5-yl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(4) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(5) axit

4-[4-xyano-2-({[(2'R,4S)-6-(1H-pyrazol-1-yl)-2,3-dihydrospiro[ cromen-4,1'-xy
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clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(6) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1H-pyrazol-5-y1)-2,3-dihydrospiro[ cromen-4,1'-Xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(7) axit
4-[4-xyano-2-({[(2'R,4S)-6-(4-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(8) axit
4-[4-xyano-2-({[(2'R,4S)-6-(2-0x0-1-pyrolidinyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic,

(9) axit
4-[4-xyano-2-({[(2'R,4S)-6-(6-metoxy-3-pyridinyl)-2,3-dihydrospiro[ cromen-4,
1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(10) axit
4-{4-xyano-2-[({(2'R,4S)-6-[6-(1H-pyrazol-1-yl)-3-pyridinyl]-2,3-dihydrospiro[
cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]|phenyl}butanoic,

(11) axit
4-{4-xyano-2-[({(2'R,4S)-6-[6-(dimetylamino)-3-pyridinyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(12) axit
4-[4-xyano-2-({[(2'R,4S)-6-(6-metyl-3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(13) axit
4-{4-xyano-2-[({(2'R,4S)-6-[6-(metylamino)-3-pyridinyl]-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl } butanoic,

(14) axit
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4-[4-xyano-2-({[(2'R,4S)-6-(2-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(15) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1,3-thiazol-2-y1)-2,3-dihydrospiro[cromen-4,1'-xyc
lopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(16) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1,3-0xazol-2-yl)-2,3-dihydrospiro[cromen-4,1'-Xyc
lopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(17) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1-metyl-1H-1,2,3-triazol-4-y1)-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(18) axit
4-[4-xyano-2-({[(2'R,45)-6-(3-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(19) axit
4-[4-xyano-2-({[(2'R,3S)-5-(3-pyridinyl)spiro[ 1-benzofuran-3,1'-xyclopropan]-
2'-yl]carbonyl}amino)phenyl]butanoic, va

(20) axit
4-[4-xyano-2-({[(1S,2R)-3",3'-dimetyl-6'-(3-pyridinyl)-2',3'-dihydrospiro[xyclop
ropan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic.

[IH]Duqcphénlbw)génlhqpchétcécéngthﬁcchung(D1heornuc[1L
mubi, N-oxit, hodc solvat ctia chung, hodc tién chét cua chiing 1am thanh phan
hoat tinh.

[12] Dugc phdm theo muc [11], ma 14 chit khang thu thé EP4.

[13] Duoc pham theo muc [11], ma 1a chét ngin va/hoic didu tri dbi véi

bénh gay boi su kich hoat thu thé EPs.
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[14] Duoc pham theo muc [13], trong d6 bénh gdy bai su kich hoat thu
thé EP4 12 bénh vé& xuong, ung thu, bénh u hat hé théng, bénh mién dich, ndm
phé nang, viém nu6u, viém nha chu, bénh Kawasaki, suy da co quan, dau dau
mén tinh, dau, viém mach, suy nhugc tinh mach, suy tinh mach, phinh mach,
phinh ddng mach chi, ro hdu mon, dai thao duong, con 6ng dong mach & tré so
sinh, hoac bénh séi mat.

[15] Dugc pham theo muc [14], trong d6 ung thu 12 ung thu v, ung thu
budng trimg, ung thu dai truc trang, ung thu phéi, ung thu tuyén tién liét, ung
thu dau va cb, bénh u lympho, u ac tinh mang mach nho, u tuyén uc, u trung
biéu mo, ung thu thuc quén, ung thu da day, ung thu ta trang, ung thu té bao
gan, ung thu tuyén tuy, ung thu tii mat, ung thu tuy, ung thu té bao than, ung
thu xuwong chau thin va niéu quan, ung thu bong déi, ung thu duong vat, ung
thu tinh hoan, ung thu tir cung, ung thu 4m dao, ung thu 4m hg, ung thu da, u
xuong ac tinh, ung thu mo mém, ung thu xuong sun, ung thu mau, hoi ching r6i
loan sinh tdy, hodc da u tuy.

[16] Thubc bao gbébm hop chit c6 cong thiac chung (I) theo muc [1],
mudi, N-oxit, hodc solvat cia chung, hoic tién chéit cua chung co it nhit mot
loai dugc chon tir chit alkyl hoa, chat chéng chuyén héa, khang sinh chéng ung
thu, ché phém géc thuc vat, chat hoc mén, hop chit bach kim, chit e ché
topoisomeraza, chét Grc ché kinaza, khang thé khang CD20, khéng thé khang
HER?2, khéng thé khang EGFR, khang thé khing VEGF, chdt tc ché
proteasome, chét ttc ché HDAC, va chét diéu hoa mién dich.

[17] Thudc bao gdm hop chat c6 cong thic chung (I) theo muc [1],
mudi, N-oxit, hodc solvat cia chung, hoic tién chét cua ching co it nhit mot
loai dugc chon tur chét e ché redutaza HMG-CoA, chit ha huyét ap, va khéng

sinh tetraxyclin.
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[18] Thudc bao gém hop chit c6 cong thire chung (I) theo muc [1],
mudi, N-oxit, hoic solvat ctia chung, hodc tién chét cua chung cd it nhit mot
loai dugc chon tu chét &rc ché kénh canxi kiéu N, chit uc ché nitric oxit
synthetaza (NOS), va thudc thir kich thich thu thé cannabinoid-2.

[19] Phuong phap ngén ngira va/hodc diéu tri bénh giy boi su kich hoat
thy thé EP4,

phuong phép nay bao gdm bude 4p dung lugng hitu hiéu cua hop chét
c6 cong thirc chung (I) theo muc [1], mudi, N-oxit, hodc solvat ctia chung, hodc
tién chit cua chiing cho bénh nhén dang can ngan ngira va/hodc didu tri bénh
gay boi sy kich hoat thu thé EPs.

[20] Hop chét c6 cong thic chung (I) theo muc [1], mubi, N-oxit, hodc
solvat cia chung, hodac tién chat cta chung dé ngan ngura va/hodc diéu tri bénh
gdy béi su kich hoat thu thé EPs.

[21] St dung hop chit c6 cong thirc chung (I) theo muc [1], mudi,
N-oxit, hodc solvat ciia ching dé san xuat thubc ngin ngira va/hodc diéu tri d6i
véi bénh gy boi su kich hoat thy thé EPa.

Hi¢u qua c6 loi ciia sang ché

Hop chét sang ché ¢6 hoat tinh dbi khang manh dbi vai thu thé EP4, va
thé hién dugc dong hoc mong mubn. Hop chét sang ché ¢6 cong dung lam thude
phong ngira va/hodc didu tri dbi véi cac bénh gy boi su kich hoat thu thé EPs.
MG ti vin tit hinh vé

Fig.1 1a so d6 1a tac dung chéng khéi u cua cac hop chit sang ché trong
md hinh ghép mo cia dong té bao ung thu truc trang & chudt CT26.

MO ta chi tiét sang ché
Sang ché dugc md ta chi tiét & dudi.

Trong sang ché, "C1-4 alkyl" 13, vi dy, metyl, etyl, n-propyl, isopropyl,
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n-butyl, sec-butyl, tert-butyl, hodc isobutyl.

Trong sang ché, "C1-3 alkyl" 1a, vi du, metyl, etyl, n-propyl, hodc
isopropyl.

Trong sang ché, "C1-5 alkylen" 13, vi du, metylen, etylen, propylen,
butylen, hodc pentylen.

Trong sang ché, "C2-5 alkenylen" 1, vi du, etenylen, 1-propenylen,
2-propenylen,  l-butenylen,  2-butenylen, 3-butenylen,  l-pentenylen,
2-pentenylen, 3-pentenylen, hodc 4-pentenylen.

Trong sang ché, "C2-5 alkynylen" la, vi dy, etynylen, 1-propynylen,
2-propynylen,  1-butynylen, 2-butynylen, 3-butynylen, 1-pentynylen,
2-pentynylen, 3-pentynylen, hodc 4-pentynylen.

Trong séng ché, "halogen" 1a fluorin, clorin, bromua, hoéc ibt.

Trong sang ché, "C1-4 alkoxy" 13, vi du, metoxy, etoxy, propoxy,
isopropoxy, butoxy, 1-metylpropoxy, tert-butoxy, hodc isobutoxy.

Trong sang ché, "Cl-4 alkylthio" 1a, vi du, metylthio, etylthio,
propylthio, isopropylthio, butylthio, 1-metylpropylthio, tert-butylthio, hoac
isobutylthio.

Trong sang ché, "C2-4 alkenyl" la, vi dy, etenyl, 1-propenyl,
2-propenyl, 1-butenyl, 2-butenyl, hoéc 3-butenyl.

Trong sang ché, "C2-4 alkynyl" 13, vi du, etynyl, 1-propynyl,
2-propynyl, 1-butynyl, 2-butynyl, hodc 3-butynyl.

Trong sang ché, "C1-4 haloalkyl" 14 alkyl C1-4 duoc thé halogen, va 1a,
vi du, monofluorometyl, difluorometyl, trifluorometyl, 2-fluoroetyl,
1-fluoroetyl, 2,2-difluoroetyl, 1,2-difluoroetyl, 1,1-difluoroetyl,
2,2,2-trifluoroetyl, 1,2,2-trifluoroetyl, 1,1,2-trifluoroetyl, 1,2,2,2-tetrafluoroetyl,

1,1,2,2-tetrafluoroetyl, pentafluoroetyl, 1,2-dibromo-1,2,2-trifluoroetyl,
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1-clo-1,2,2,2-tetrafluoroetyl, 3-fluoropropyl, 3-clopropyl, 2-fluoropropyl,
2-clopropyl, 1-fluoropropyl, 1-clopropyl, 3,3-difluoropropyl,
2,3-difluoropropyl, 1,3-difluoropropyl, 1,2-difluoropropyl, 2,2-difluoropropyl,
1,1-difluoropropyl, 3,3,3-trifluoropropyl, 2,3,3-trifluoropropyl,
1,3,3-trifluoropropyl, 1,2,2-trifluoropropyl, 1,1,2-trifluoropropyl,
1,1,3-trifluoropropyl, 1,1,2,2-tetrafluoropropyl,  2,2,3,3,3 -pentafluoropropyl,
4-fluorobutyl, 4-clobutyl, 3-fluorobutyl, 3-clobutyl, 2-fluorobutyl, 2-clobutyl,
1-fluorobutyl, 1-clobutyl, 3,3-difluorobutyl, 2,3-difluorobutyl,
1,3-difluorobutyl,  1,2-difluorobutyl,  2,2-difluorobutyl, 1,1-difluorobutyl,
3,3,3-trifluorobutyl, 2,3,3-trifluorobutyl, 1,3,3-triﬂuor0butyl,
1,2,2-trifluorobutyl, 1,1,2-trifluorobutyl, 1,1,3-trifluorobutyl,
1,1,2,2-tetrafluorobutyl, hoic 2,2,3,3,3-pentafluorobutyl.

Trong sang ché, "sulfur ma c6 thé duge oxi hoa" 1a sulfur (S), sulfoxit
(S(0)), hodc sulfon (SOy).

Trong sang ché, "vong di vong c6 bdn dén muoi canh" nghia 1a vong di
vong mdt vong hodc hai vong cé bén dén muoi canh chira 1 dén 5 nguyén t
khéc loai dugc chon tir nguyén ti oxy, nguyén tir nito, va nguyén tir luu huynh,
va 1a, vi du, vong oxetan, azetidin, pyrolidin, pyrol, imidazol, triazol, tetrazol,
pyrazol, pyridin, piperidin, piperazin, pyrazin, pyrimidin, pyridazin, azepin,
diazepin, furan, pyran, oxepin, thiophen, thiopyran, thiepin, oxazol, isooxazol,
thiazol, isothiazol, furazan, oxadiazol, oxazin, oxadiazin, oxazepin, oxadiazepin,
thiadiazol, thiazin, thiadiazin, thiazepin, thiadiazepin, indol, isoindol, indolizin,
benzofuran, isobenzofuran, benzothiophen, isobenzothiophen, indazol, quinolin,
isoquinolin, quinolizin, purin, phthalazin, pteridin, nape, quinoxalin, quinazolin,
cinnolin, benzooxazol, benzothiazol, benzoimidazol, benzodioxol,

benzooxathiol, cromen, benzofurazan, benzothiadiazol, benzotriazol, pyrolin,
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pyrolidin, imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin,
pyrazolin, pyrazolidin, dihydropyridin, tetrahydropyridin, dihydropyrazin,
tetrahydropyrazin, dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin,
dihydropyridazin, tetrahydropyridazin, perhydropyridazin, dihydroazepin,
tetrahydroazepin,  perhydroazepin,  dihydrodiazepin,  tetrahydrodiazepin,
perhydrodiazepin, dihydrofuran, tetrahydrofuran, dihydropyran,
tetrahydropyran, dihydrooxepin, tetrahydrooxepin, perhydrooxepin,
dihydrothiophen, tetrahydrothiophen, dihydrothiopyran, tetrahydrothiopyran,
dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazol,
tetrahydrooxazol  (oxazolidin), dihydroisooxazol,  tetrahydroisooxazol
(isoxazolidin), dihydrothiazol, tetrahydrothiazol (thiazolidin), dihydroisothiazol,
tetrahydroisothiazol ~ (isothiazolidin), ~ dihydrofurazan, tetrahydrofurazan,
dihydrooxadiazol,  tetrahydrooxadiazol  (oxadiazolidin),  dihydrooxazin,
tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin, dihydrooxazepin,
tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol,
tetrahydrothiadiazol ~ (thiadiazolidin),  dihydrothiazin, tetrahydrothiazin,
dihydrothiadiazin, tetrahydrothiadiazin, dihydrothiazepin, tetrahydrothiazepin,
perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin,
perhydrothiadiazepin, tetrahydrotriazolopyrazin, morpholine, thiomorpholine,
oxathiane, indoline, isoindoline, dihydrobenzofuran, perhydrobenzofuran,
dihydroisobenzofuran, perhydroisobenzofuran, dihydrobenzothiophen,
perhydrobenzothiophen, dihydroisobenzothiophen, perhydroisobenzothiophen,
dihydroindazol,  perhydroindazol,  dihydroquinolin,  tetrahydroquinolin,
perhydroquinolin, dihydroisoquinolin, tetrahydroisoquinolin,

perhydroisoquinolin, dihydrophthalazin, tetrahydrophthalazin,
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perhydrophthalazin, dihydronaphthyridin, tetrahydronaphthyridin,
perhydronaphthyridin, dihydroquinoxalin, tetrahydroquinoxalin,
perhydroquinoxalin, dihydroquinazolin, tetrahydroquinazolin,

perhydroquinazolin, dihydrocinnolin, tetrahydrocinnolin, perhydrocinnolin,

benzooxathiane, dihydrobenzooxazin, dihydrobenzothiazin,
pyrazinomorpholine, dihydrobenzooxazol, perhydrobenzooxazol,
dihydrobenzothiazol, perhydrobenzothiazol, dihydrobenzoimidazol,

perhydrobenzoimidazol, dioxolan, dioxan, dioxaindan, benzodioxan,
thiochromane, dihydrobenzodioxine, dihydrobenzoxathiin, chromane,
pyrazolopyrimidin, imidazopyridazin, imidazopyridin, imidazopyrimidin,
pyrolopyridin, pyrolopyrimidin, pyrolopyridazin, imidazopyrazin,
pyrazolopyridin, pyrazolopyrimidin, triazolophthyridinyridin, hodc
dihydropyridooxazin.

Trong sang ché, "vong di vong c6 ba dén muoi canh" nghia 1a vong di
vong mot vong hoac hai vong c6 ba dén muoi canh chua 1 dén 5 nguyén tir khéc
loai duoc chon tir nguyén tir oxy, nguyén ti nito, va nguyén tir luu huynh, va Ia,
vi du, aziridin, oxiran, thiiran, hodc bét ky trong sb cac vong di vong dugc minh

hoa & trén cho "vong di vong c6 bon dén muoi canh."

r
A

Trong sang ché, "vong di vong thom ¢6 nam dén mudi canh" nghia 1a
vong di vong thom mot vong hodc hai vong c6 nam dén muoi canh chua 1 dén 4
nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir nito, va nguyén tu
luu huynh, va la, vi dy, pyrol, imidazol, triazol, tetrazol, pyrazol, furan,
thiophen, oxazol, isooxazol, thiazol, isothiazol, furazan, oxadiazol, thiadiazol,
pyridin, pyrazin, pyrimidin, pyridazin, indol, isoindol, benzofuran,
isobenzofuran, benzothiophen, isobenzothiophen, indazol, purin, benzooxazol,

benzothiazol, benzoimidazol, benzofurazan, benzothiadiazol, benzotriazol,
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quinolin, isoquinolin, phthalazin, pteridin, naphthyridin, quinoxalin, quinazolin,
hodc vong cinnolin.

Trong sang ché, "vong di vong thom mdt vong ¢6 ndm dén sau canh" 13,
vi du, pyrol, imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, pyrimidin,
pyridazin, furan, thiophen, oxazol, isooxazol, thiazol, isothiazol, furazan,
oxadiazol, hodc vong thiadiazol.

Trong sang ché, "vong cacbon C4-10" nghia 1a vong cacbon mét vong
hodc hai vong c6 C4 dén 10, va 13, vi du, xyclobutan, xyclopentan, xyclohexan,
xycloheptan, xyclooctan, xyclononan, xyclodecan, xyclopenten, xyclohexen,
xyclohepten, xycloocten, xyclopentadien, xyclohexadien, xycloheptadien,
xyclooctadien, benzen, pentalen, perhydropentalen, azulen, perhydroazulen,
inden, perhydroinden, indan, naphthalen, dihydronaphthalen,
tetrahydronaphthalen, hodc vong perhydronaphthalen.

Trong sang ché, "vong cacbon C3-10" nghia 1a vong cacbon mét vong
hoac hai vong c6 C3 dén 10, va 13, vi du, xyclopropan, hodc bét ky trong sb cac
vong cacbon dugc minh hoa & trén cho "vong cacbon C4-10."

Trong sang ché, "C1-6 alkyl" 13, vi du, metyl, etyl, n-propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, isobutyl, pentyl, l-metylbutyl, 2-metylbutyl,
3-metylbutyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, hexyl,
1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-dimetylbutyl,
1,2-dimetylbutyl,  1,3-dimetylbutyl,  2.2-dimetylbutyl,  2,3-dimetylbutyl,
1-metyl-1-etylpropyl, 2-metyl-2-etylpropyl, l-etylbutyl, 2-etylbutyl, hoac
1,1-dimetylpentyl.

Trong sang ché, "C3-6 xycloalkyl" 1a xyclopropyl, xyclobutyl,
xyclopentyl, hodc xyclohexyl.

Trong sang ché, "vong di vong c6 bon dén sau canh" nghia la vong di
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vong mot vong co bdn dén sau canh chua 1 dén 4 nguyén ti khac loai dugc
chon tlr nguyén tir oxy, nguyén ti nito, va nguyén tr luu huynh, va 1a, vi du,
oxetan, azetidin, pyrolidin, piperidin, pyrazin, pyran, thiopyran, oxazin,
oxadiazin, thiazin, thiadiazin, pyrol, imidazol, triazol, tetrazol, pyrazol, pyridin,
pyrimidin, pyridazin, furan, thiophen, oxazol, isooxazol, thiazol, isothiazol,
furazan, oxadiazol, hoac vong thiadiazol.

Trong sang ché, R! t6t hon 1a COORS.

Trong sang ché, R® tbt hon 13 nguyén tir hydro, hodc C1-4 alkyl, t6t hon
nita 1a nguyén t hydro.

Trong sang ché, R®! t6t hon 1a Cl1-4 alkyl, benzen, hodc pyridin.
Benzen va pyridin ¢6 thé dugc thé bing Cl-4 alkyl, C1-4 haloalkyl, C1-4
alkoxy, -O(C1-4 haloalkyl), C1-4 alkylthio, -S(C1-4 haloalkyl), halogen, hodc
nitril.

Trong sang ché, L! tét hon 1a C1-5 alkylen, hodc C2-5 alkenylen, t6t
hon nita 1a C1-5 alkylen, wu tién cu thé 1a propylen.

Trong sang ché, R? t6t hon 1a fluorin.

Trong sang ché, X! tot hon la CR®.

Trong sédng ché, R t6t hon 1a nguyén tir hydro, hodc fluorin, t6t hon nita
la nguyén tu hydro.

Trong sang ché, X? tot hon 1a CR.

Trong sang ché, R7 t6t hon 14 fluorin, nitril, -CH2R’, hodc -OR’, t5t hon
nita 1a nitril.

Trong sang ché, R t5t hon 1a vong di vong c6 bbn dén mudi canh ma c6
thé dugc thé bang metyl hodc trifluorometyl. Vong di vong c6 bbén dén mudi
canh t6t hon 1a vong di vong thom ¢6 ndm dén muoi éanh, tdt hon nita 1a vong

di vong thom chita nito ¢6 ndm dén muoi canh (vi du, pyrazol, imidazol, triazol,
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pyrolopyridin, pyrolopyrimidin, pyrolopyridazin, imidazopyridazin,
imidazopyridin, imidazopyrimidin, imidazopyrazin, pyrazolopyridin, hodc
pyrazolopyrimidin).

Trong sang ché, 1.2 tét hon 1a -CH=CH-, -NHCO-, -CONH-, -NHSO»-,
hodc -SO,NH-, tét hon nita 1a -NHCO-, hogc -CONH-, wu tién cy thé 1a
-NHCO-.

Trong sang ché, R? t6t hon 14 fluorin.

Trong sang ché, R* t6t hon 1a metyl, etyl, hodc trifluorometyl, t6t hon
nira 1a metyl.

Trong sang ché, X3 t6t hon 13 metylen, hodc nguyén tir oxy, t6t hon nita
la nguyén tu oxy.

Trong sang ché, R' tdt hon 1a metyl, etyl, metylcarbonyl, etylcarbonyl,
metylsulfonyl, etylsulfonyl, hodc tert-butoxycarbonyl.

Trong sang ché, vong tdt hon 1a benzen, thiophen, hodc vong pyrazol,
t6t hon nita 12 vong benzen.

Trong sang ché, R® tot hon 1a -CONHR!, fluorin, metoxy, vong benzen,
hodc vong di vong ¢o bdn dén muoi canh. Vong di vong c6 bén dén mudi canh
tdt hon 12 azetidin, pyrolidin, piperidin, oxazolidin, oxadiazol, triazol, thiophen,
furan, pyrazol, thiazol, oxazol, imidazol, pyridin, pyrazin, pyridazin, pyrimidin,
pyrazolopyrimidin, pyrolopyrimidin, pyrazolopyridin, pyrolopyridin, hodc vong
dihydropyridooxazin.

Trong sang ché, R" tdt hon 1a C1-6 alkyl, C3-6 xycloalkyl, hodc pyran,
pyrolidin, piperidin, pyrazol, thiazol, oxazol, isooxazol, pyridin, pyridazin, hodc
vong pyrimidin, tot hon nita 12 C1-6 alkyl.

Trong sang ché, R" tét hon 1a halogen, C1-6 alkyl, C3-6 xycloalkyl,

C1-4 alkoxy, nhém hydroxyl, -NR**R?!, hodc vong benzen, oxetan, pyridin,
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pyrazol, hodc oxazol, tdt hon nita 1a fluorin, metyl, etyl, n-propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, isobutyl, xyclopentyl, xyclobutan, oxetan, nhém
hydroxyl, metoxy, etoxy, propoxy, isopropoxy, dimetylamino, hodc benzen,
pyridin, pyrazol, hodc vong oxazol.

Trong sang ché, R¥ t6t hon 12 nguyén tir hydro, hodc metyl.

Trong sang ché, R?! tdt hon 14 nguyén tir hydro, hodc metyl.

Trong sang ché, R'? t6t hon 1a C1-3 alkyl, C3-6 xycloalkyl, benzen,
hoac vong di vong cé bbn dén sau canh. Vong di vong c6 bbn dén sau canh tot
hon 14 oxetan, azetidin, pyrolidin, piperidin, pyrazin, pyran, thiopyran, oxazin,
oxadiazin, thiazin, thiadiazin, pyrol, imidazol, triazol, tetrazol, pyrazol, pyridin,
pyrazin, pyrimidin, pyridazin, furan, thiophen, oxazol, isooxazol, thiazol,
isothiazol, furazan, oxadiazol, hodc vong thiadiazol. Vong di vong c6 bén dén
sau canh c6 thé duoc thé bang C1-4 alkoxy.

Trong sang ché, R tdt hon 1a nguyén tit hydro, metyl, etyl, benzen,
hodc benzyl.

Trong sang ché, R' t6t hon 1a metoxy, -CONHCH3, -CON(CHj3),, hodc
oxazol, thiazol, pyrazol, hodc vong pyridin.

Trong sang ché, R' tét hon 1 metyl, xyclopropyl, hodc benzen.

Trong sang ché, R'® tot hon 1a nhém hydroxyl.

Trong sang ché, R!7 tot hon 1 metyl, etyl, xyclopropyl, hodc benzen, tbt
hon nira la metyl.

| Trong sang ché, R'® t6t hon 1a fluorin, metyl, etyl, n-propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, isobutyl, xyclopropyl, metoxy, etoxy, n-propoxy,
isopropoxy, oxo, nitril, nhém hydroxyl, hydroxymetyl, 1-metyl-1-hydroxyetyl,
metylsulfonyl, pyridin, hodc dimetylamino.

Trong sang ché, m t6t hon 14 s6 nguyén tir 1 dén 2, tét hon nita la 1.
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Trong sang ché, n tt hon 1a s6 nguyén tir 0 dén 1, tt hon nitala 1.

Trong séang ché, p tot hon 14 0.

Trong sang ché, q t6t hon 13 0.

Trong sang ché, r tdt hon 1a sb6 nguyén tir 0 dén 4, tbt hon nira 1a s
nguyén tir 0 dén 2. |

Trong sang ché, s tot hon 1a s& nguyén tir 0 dén 2, t6t hon nira 1a 1 hodc

Trong sang ché, t t6t hon 1a sé nguyén tir 0 dén 2.

Trong sang ché, X** tot hon 1 nguyén tt oxy.

Trong sang ché, na t6t hon 1a s6 nguyén tu 0 dén 1.

Trong sang ché, ga tt hon 13 0.

Trong séng ché, ra tot hon 14 s6 nguyén tir 0 dén 2.

Trong séng ché, dugc wu tién lam hop chit c¢6 cong thuc chung (I) 1a
dang két hop cua cac phan xac dinh dugc wu tién cta vong, R!, R%, R, R, R?,
RS, R7, RS, R%L RY, RI0, R'!, R12, R13, R'4, RIS, RIS, RV, RI§, R!%, R®, R?, L,
%, 13 X!, X2, X3, X% m,n,na,p,q,qa, 1,13, s, vat.

Trong sang ché, hop chét dugc thé hién boi cong thirc chung (1) tot hon
1a hop chit duge thé hién boi cong thirc chung (I-a) sau day, mubi, N-oxit, hodc

solvat cuia chung, hodc tién chat cua chung.

(R%)s

Trong cong thuc chung (I-a), tat ca cac ky hiéu nhu dugce xac dinh cho
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cac ky hiéu trong [1] va [2] & trén.
Tét hon nita 13, hop chét duoc thé hién boi cong thire chung (I) 1a hop
chét duoc thé hién béi cong thirc chung (I-1) sau ddy, mudi, N-oxit, hogc solvat

cta chung, hodc tién chat cua chung.

(I-1)

(R%)s

Trong cong thuc chung (I-1), tat ca cac ky hiéu nhu dugce xac dinh cho
cac ky hiéu trong [1] va [2] & trén.

Trong sang ché, khia canh dugc uu tién hon nita cta hop chét dugc thé
hién boi cong thuc chung (I) 14 hop chit dugc thé hién boi cong thirc chung

(I-b) sau day, mudi, N-oxit, hodc solvat ciia chiing, hodc tién chét cta chung.

L1
X16 g GHN
2

Trong cong thuc chung (I-b), tat ca cac ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1] va [2] ¢ trén.

Khia canh thdm chi dugc wu tién hon nita cia hop chit duoc thé hién
béi cong thie chung (I) 14 hop chét dugc thé hién béi cong thire chung (I-¢) sau

day, muoi, N-oxit, hodc solvat ctia chung, hodc tién chat cua ching.
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Trong cong thuc chung (I-¢), tht ca cac ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1] va [2] & trén.
Puoc uu tién 1a hop chit dugc thé hién boi cong thirc chung (I-d) sau

day, muoi, N-oxit, hodc solvat cua ching, hodc tién chat cua ching.

Trong cong thuc chung (I-d), tAt ca céc ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1] va [2] & trén.
Pugc uu tién nira 1a hop chat duoc thé hién bai cong thitc chung (I-e)

sau ddy, muoi, N-oxit, hodc solvat clia chung, hodc tién chét cua ching.
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(I-e)

Trong cong thic chung (I-e), tat ca cac ky hiéu nhu dugc xéac dinh cho
cac ky hiéu trong [1] va [2] ¢ trén.
Duoc uu tién cu thé 13 hop chat dugc thé hién boi cong thire chung (1-2)

sau day, muoi, N-oxit, hodc solvat ctia chung, hodc tién chat cua ching.

(I-2)

Trong cong thic chung (I-2), tat ca cac ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1], [2], va [5] & trén.
Puoc uu tién nhét 12 hop chit duoc thé hién bdi cong thirc chung (I-4)

sau ddy, muoi, N-oxit, hodc solvat ctia ching, hodc tién chat cua chung.
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(-4)

Trong cong thic chung (I-4), tat ca cac ky hiéu nhu dugc xac dinh cho
céac ky hiéu trong [1], [2], va [5] & trén.

Trong sang ché, khia canh dugc uu tién hon nita ctia hop chét duoc thé
hién béi cong thirc chung (1) 12 hop chét duge thé hién béi cong thirc chung (I-)

sau, muoi, N-oxit, hodc solvat cua ching, hodc tién chat cia chung.

R?),
1
X16 g R
I
R |

Trong cbéng thiic chung (I-f), tat ca cac ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1], [2], va [9] & trén.
Duoc uu tién nita 1a hop chét duogc thé hién bdi cong thae chung (I-g)

sau day, muoi, N-oxit, hodc solvat ctia chung, hogc tién chat cua chung.
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Trong cdng thuc chung (I-g), tat ca.cac ky hiéu nhu dugc xé4c dinh cho
cac ky hiéu trong [1], [2], va [9] ¢ trén.
Duoc uu tién 1a hop chét duoc thé hién boi cong thue chung (I-h) sau

day, muoi, N-oxit, hodc solvat ciia chung, hodc tién chat cua ching.

R5a

Trong cong thuc chung (I-h), tat ca cac ky hiéu nhu dugc xéac dinh cho
cac ky hiéu trong [1], [2], va [9] ¢ trén.
Puoc wu tién nita 12 hop chét dugc thé hién boi cong thire chung (I-1)

sau day, muoi, N-oxit, hodc solvat cila chiing, hodc tién chat cua ching.
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(I-i)

R5a

Trong cong thirc chung (I-1), tat ca cac ky hiéu nhu dugc xé4c dinh cho
cac ky hiéu trong [1], [2], va [9] ¢ trén.
Duoc uu tién cu thé 12 hop chét dugc thé hién boi cong thirc chung (I-3)

sau ddy, muoi, N-oxit, hodc solvat cua chiing, hodc tién chat cua chung.

(RZa)p
RGa 1
Z / ‘ L\R1
(RHra
NC ~ NH
o (-3)
O /
R
R5a

Trong cong thtrc chung (I-3), tat ca cac ky hiéu nhu dugc xé4c dinh cho
cac ky hiéu trong [1], [2], va [9] ¢ trén.
Duoc uu tién nhét 12 hop chit duoc thé hién boi cong thie chung (I-5)

sau day, muoi, N-oxit, hodc solvat cua ching, hodc tién chat cua chung.
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(R%2),
6a 1
R 7 / ‘ L\R1
(R%
\ ra
NC NH
/\o (I-5)
(0] X
(R%)qa
RSa

Trong cong thurc chung (I-5), tAt ca cac ky hiéu nhu dugc xac dinh cho
cac ky hiéu trong [1], [2], va [9] & trén.

Trong sang ché, L' doc 1ap 1a t6t hon 1a propylen, va L? doc 14p 1a t6t
hon 1a -CH=CH-, -NHCO-, -CONH-, -NHSO>-, hodc -SO.NH- trong nhém cua
cac cong thirc chung dugc chon tir cac cong thirc chung (I-a), (I-b), (I-¢), (I-d),
(I-e), (I-), (I-g), (I-h), (I-i), va (I-1). Tét hon nira 13, L! 1a propylen, va L? 1a
-NHCO-, hogc -CONH-. Tét hon nira 13, L! 1a propylen, va L* 1a -NHCO-.

Trong sang ché, L! doc 1ap 1a t6t hon 1a propylen trong nhém cua céc
cong thitc chung dugc chon tir cac cong thic chung (I-2), (I-3), (I-4), va (I-5).

Trong sang ché, khia canh dugc uu tién nhét cua cong thic chung (I)
bao gdm hop chit sang ché cua vi du 1, cac hop chat sang ché cua cac vi du 2-1
dén 2-47, hop chét sang ché cua vi du 3, cac hop chét sang ché cua céc vi du 4-1
dén 4-3, cac hop chét sang ché cia cac vidu 5 dén 6, cac hop chét sang ché cua
cac vi du 7-1 dén 7-28, cac hop chét sang ché cua céac vi du 8 dén 9, cac hop
chét sang ché cua céc vi du 10-1 dén 10-12, hop chét sang ché cta vi du 11, cac
hop chit sang ché ctia cc vi du 12-1 dén 12-3, cac hop chat sang ché ciia cac vi
du 13 dén 17, céac hop chét sang ché cua céac vi du 18-1 dén 18-3, hop chét sang
ché cua vi du 19, cac hop chét sang ché cta cac vi du 20-1 dén 20-5, cac hop

chét séng ché cua cac vi du 21 dén 22, cac hop chit sang ché cua cac vi du 23-1
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dén 23-2, cac hop chit sang ché cta cac vi du 24 dén 27, cac hop chit sang chéb
cua cac vi du 28-1 dén 28-2, cac hop chét séng ché cua cac vi du 29 dén 30, cac
hop chét sang ché cua cac vi du 31-1 dén 31-2, hop chét sang ché cua vi du 32,
cac hop chat sang ché ciia cac vi du 33-1 dén 33-5, cac hop chat séng ché cua
céc vi du 34 dén 36, cac hop chit sang ché clia cac vi du 37-1 dén 37-2, cac hop
chét sang ché cua cac vi du 38-1 dén 38-2, hop chét sang ché cua vi du 39,
mudi, N-oxit, hodc solvat ciia chung, hodc tién chét cua chung.

Cén phai hiéu rang tt ca cac dang ddng phan clia cac hop chét déu nim
trong pham vi cla sang ché, trir khi ¢6 chi dinh cu thé khac. Vi du, alkyl, alkoxy,
va alkylen bao gdm alkyl, alkoxy, va alkylen nhdnh thang. Sang ché ciing bao
gbm tit ca cac chét sau: cac chit ddng phan do lién két doi, vong, va vong
ngung (cac chat ddng phén cis, va trans, E, Z), cac chét ddng phan do su c6 mat
clia cacbon bét dbi ximg (cac chit dong phan R va S, o va B cac chét déng phan,
céc dong phan dbi hinh, cac ddng phan phi d6i hinh), cac chit ddng phan quang
lién quan dén su xoay quang (cac chit déng phan D, L, d, 1), céc hop chét cuc
dugc phan tach boi sac ky (cac hop chét phén cuc cao, va phin cuc thép, cac
hop chét can bang, cac chit ddng phan xoay, cac hdn hop gdm cac ty 1é bat ky
clia cac hop chét nay, va cac hdn hop triét quang. Sang ché ciing bao gdm tat ca
céc chat dong phén do hién tugng hd bién.

La rd rang dbi vai nguoi ¢o trinh d9, cac ky hiéu Nhu duoc su dung &

day c6 nghia theo sau trir khi dugc quy dinh cu thé khac.

\\\\\\\
W

1a lién két vao trong mit phang ciia gidy (vi du, o su tao két cau).

S
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1 lién két ngoai mat phiang cua gidy (vi du, B sy tao két cau).

~

14 hdn hop cua o va B cac su tao két cAu.
Céac mudi

Hop chét dugc thé hién béi cong thie chung (I) duge chuyén dbi thanh
mudi bing cach str dung phuong phap da biét.

Muébi tét hon 1a mubi c6 thé chép nhan dugc vé duge tinh.

Tét hon 13, mudi hoa tan trong nudc.

Céc vi du vé mudi c6 thé chp nhin dugc vé dugc tinh bao gdm céc
mubi cOng axit, cac mubi kim loai kiém, cac mudi kim loai kiém thd, céac mubi
amoni, va cac mudi amin.

Céc mubi cdng axit co thé 1a mudi axit vo co, vi du, nhu hydroclorua,
hydrobromat, hydroiodua, cac sulfat, phosphat, va cac nitrat, hodc cac mudi axit
hitu co, vi du, nhu cac axetat, cic lactat, cac tartrat, cidc benzoat, Xxitrat,
metanesulfonat, etanesulfonat, trifluoroaxetat, benzensulfonat, toluensulfonat,
céc isethionat, cac glucuronat, va cac gluconat.

Céc vi du vé cac mudi kim loai kiém bao gém kali, va natri.

Cac vi du vé cac mudi kim loai kiém théd bao gém canxi, va magie.

Céc vi du v& cdc mudi amoni bao gdm tetrametylamoni.

Cac vi du vé& cac mudi amin bao gbm trietylamin, metylamin,
dimetylamin, xyclopentylamin, benzylamin, phenetylamin, piperidin,
monoetanolamin, dietanolamin, tris(hydroxymetyl)aminometan, lysin, arginin,
va N-metyl-D-glucamin.

Hop chét sang ché c6 thé dugc chuyén do6i thanh N-oxit bang cach st

dung phuong phap bt ky. Nhu duge st dung & day, N-oxit chi dén cac hop chét
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¢6 cong thire chung (I) v6i cac nguyén ti nito dugc oxi hoa.

Hop chét dugc thé hién boi cong thirc chung (I), va mudi cia chiung co
thé dugc chuyén dbi thanh solvat.

Tét hon 14, solvat 1a khong doc, va hoa tan trong nudce. Cac vi du vé céc
solvat phit hop bao gdm cac solvat st dung nudc, va cac solvat st dung cac
dung moi con (vi vdu, etanol).

Tién chét

Nhu duoc st dung & day, tién chét cta hop chét dugc thé hién bai cong
thire chung (I) chi dén hop chdt ma dugc chuyén ddi thanh hop chit ¢ cong
thirc chung (I) trong thn qua phan Gng v6i, vi du, enzyme, va axit da day. Sau
day 1a cac vi du vé cac tién chét cia cac hop chit dugc thé hién boi cong thirc
chung (I): Hop chit c6 cong thirc chung (I) v6i nhém amino ma dugc axyl héa,
alkyl hoa, hodc phosphoryl hoéa (vi du, hop chéit ¢6 cong thic chung (I) véi
nhém amino ma dugc eicosanoyl hoa, alanyl hoda, pentylaminocarbonyl hoa,
(5-metyl-2-0x0-1,3-dioxoln-4-yl)metoxycarbonyl hoéa, tetrahydrofuranyl hoa,
pyrolidylmetyl hoa, pivaloyloxymetyl hoa, axetoxymetyl hoa, hodc tert-butyl
hoa); hop chét c6 cong thire chung (I) ¢6 nhom hydroxyl ma dugc axyl hoa,
alkyl hoa, phosphoryl hoa, hodc borat hoa (vi du, hop chét c6 cong thirc chung
(I) ¢c6 nhém hydroxyl ma dugc axetyl hoa, palmitoyl héa, propanoyl hoa,
pivaloyl hoa, succinyl héa, fumaryl héa, alanyl hoda, hodac
dimetylaminometylcarbonyl hoa; va hop chét c6 cong thic chung (I) c6 nhém
carboxy ma dugc este hda hodc amin hoa (vi dy, hop chét c6 cong thic chung

(I) ¢6 nhém carboxy ma dugc etyleste hoa, phenyleste hoa, carboxymetyleste

hoa, dimetylaminometyleste hoa, pivaloyloxymetyleste hoa,
1-{(etoxycarbonyl)oxy }etyleste hoa, phthalidylesteificated,
(5-metyl-2-0x0-1,3-dioxoln-4-yl)metyleste hoa,
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1-{[(xyclohexyloxy)carbonyl]oxy }etyleste hoa, hodc metylamidated). Cac hop
chét nay c6 thé duoc sin xuét bai phuong phip da biét v& ban chit. Tién chat
clia cac hop chét duge thé hién bai cong thirc chung (I) ¢6 thé 1a hydrat hoic
nonhydrat. Tién chét ctia cac hop chét dugc thé hién boi cong thirc chung (I) ¢6
thé 14 chit ma chuyén dbi thanh hop chat c6 cong thic chung (I) dudi cée dicu
kién sinh ly, nhu dugc md ta trong Development of Drugs, tép 7, thiét ké phan
tu, trang 163 - 198, 1990, Cong ty xuét ban Hirokawa.

Céc nguyén tir ciu thanh cic hop chét dugc thé hién bsi cong thic
chung (I) ¢6 thé dugc thay thé véi cc dong vi cua chung (vi du, *H, °H, C,
14C, 15N, 16N, 170, 180, 8, 35S, 36C, 7'Br, va '2°I).
Phuong phép san xuét hop chét sang ché

Céc hop chét sang ché dugc thé hién bdi cong thire chung (I) ¢6 thé
dugc san xuit boi cac phuong phap da biét, vi dy, bing cac phuong phap duge
mé ta & dudi, cac phuong phap twong duong véi do, hodc cic phuong phap
dugc md ta trong cac vi du ¢ dudi. Trong cac phuong phap san xuat & dudi, hop
chat dugc nap co thé & dang mudi. Mubi ¢6 thé 12 mudi bat k¥ trong s6 cac mudi
¢6 thé chdp nhan duoc vé& dugc tinh duge minh hoa cho cac hop chét sang ché
¢6 cong thirc chung (I).

Hop chét sang ché c6 cong thic chung (I) ma L? cua chung 1a -NHCO-
(cong thuc chung (IVa)), va hop chét sang ché c6 cong thirc chung (I) ma L? cua
chung 12 -CONH- (cong thuc chung (IVb)) cé thd dugc san xuét bang céac

phuong phép dugc thé hién boi cac so dd phan tmg sau (Ia) va (Ib), twong Gng.
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So db phan t&ng (la)

4
(R2), (R%)r
153 L1\R1 Sw amin hoa
;i . .
NH,
(lla)
(R%)s

Trong cong thue, tat ca cac ky hiéu nhu dugc xé4c dinh trong [1] & trén.

So d6 phan tng (Ib)

(Rz)p1
-~ L
L.
N
X OH -
)

oy  ©

(R%)r
/\x3 Sw amin héa

Trong cong thuec, tat ca cac ky hiéu nhu dugc xac dinh trong [1] & trén.

Cu thé, hop chét sang ché dugc thé hién bdi cong thic chung (IVa) cé
thé duoc san xuit béi phan img amin héa cta hop chét c6 cong thirc chung (Ila),
va hop chét c¢6 cong thic chung (Illa). Hop chit sang ché c6 cong thirc chung
(IVb) c6 thé dugc san xuét bai phan tmg amin héa cta hop chét c6 cong thirc
chung (IIb), va hop chit c6 cong thirc chung (IIIb).

Phan tmg amin hoa da biét, va c6 thé 13, vi du,
(1) phuong phap str dung halogenua cua axit,
(2) phuong phap st dung anhydrua cla axit dugc tron, hodc
(3) phuong phép st dung chét ngung tu.

Sau ddy mé ta chi tiét cac phuong phép.

(1) Trong phuong phdp st dung halogenua cia axit, vi dy, axit

carboxylic dugc phan Umg voi chét phan ung halogenua cua axit (vi dy, oxalyl

-41-



36297

clorua, hodc thionyl clorua) & khoang -20°C dén nhiét d6 hdi luu trong dung
mdi hiru co (vi du, cloroform, diclometan, dietyl ete, hodc tetrahydrofuran),
hoidc khong c6 dung mdi. Halogenua cua axit tao ra sau d6 dugc phéan Gng voi
amin trong dung moi hitu co (vi du, cloroform, diclometan, dietyl ete, hodc
tetrahydrofuran) & khoang 0 dén 40°C trong su c6 mit ctia bazo (vi du, pyridin,
trietylamin, dimetylanilin, dimetylaminopyridin, hodc diisopropyletylamin).
Mot cach thay thé, halogenua clia axit c6 thé dugc phan tung véi amin & khoang
0 dén 40°C trong dung moi hitu co (vi du, dioxan, hodc tetrahydrofuran), st
dung st dung dung dich nuéc c6 tinh kiém (vi du, natri nu6c bicarbonat, hodc
dung dich natri hydroxit).

(2) Trong phuong phap st dung anhydrua cla axit dugc tron, vi du, axit
carboxylic dugc phan tng v6i halogenua cua axit (vi du, pivaloyl clorua, tosyl
clorua, hodc metyl clorua), hodc voi dAn xuét axit (vi du, etyl cloroformat, hodc
isobutyl cloroformat) & khoang 0 dén 40°C trong dung moéi hiru co (vi du,
cloroform, diclometan, dietyl ete, hodc tetrahydrofuran) hodc khong c6 dung
mdi, trong su c¢6 mat cia bazo (vi dy, pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, hodc diisopropyletylamin). Anhydrua cua axit tao ra dugc
>tr(f)n sau d6 dugc phan tng véi amin & khoang 0 dén 40°C trong dung moi hitu
co (vi du, cloroform, diclometan, dietyl ete, hodc tetrahydrofuran).

(3) Trong phuong 'phép sit dung chit ngung tu, vi du, axit carboxylic
dugc phan tng v6i amin ¢ khoang 0°C dén nhiét d6 hdi luu trong dung moi hitu
co (vi dy, cloroform, diclometan, dimetylformamit, dimetylaxetoamit, dietyl ete,
hoic tetrahydrofuran) hodc khong c¢6 dung moi khi c6 mat hoac ving mit bazo
(vi du, pyridin, trietylamin, dimetylanilin, hodc dimetylaminopyridin), st dung
chdt ngung tu (vi du, 1,3-dixyclohexylcarbodiimit ~ (DCC),

1-etyl-3-[3-(dimetylamino)propyl]carbodiimit (EDC), 1,1'-carbonyldiimidazol
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(CDI), 2-clo-1-metylpyridiniumiodin, hodc anhydrua vong cia axit
1-propanphosphonic (T3P)), ¢6 hodc khong ¢ 1-hydroxybenzotriazol (HOBY).

Mong muén 13, cac phan tng (1), (2), va (3) dugc thuc hién dudi cac
diéu kién khan trong moéi truong khi tro (vi du, agon, hodc nito).

Hop chét sang ché c6 cong thic chung (I) ma L? cua chung 1a -NHSO»-
(cong thitc chung (IVc)), va hop chét sang ché c6 cong thire chung (I) ma L? cla
chung 1a -SO;NH- (coéng thirc chung (IVd)) c6 thé dwoc san xuit bang cac
phuong phép dugc thé hién béi céc so d6 phan tng (Ic) va (Id) sau day, trong

ung.

So dd phan tmg (Ic)

Trong cong thirc, tit ca cac ky hiéu nhu duge xac dinh trong [1] 6 trén.

So db phan tmg (1d)

Trong cong thtrc, tat ca cac ky hiéu nhu dugc xéac dinh trong [1] ¢ trén.
Cu thé, hop chat sang ché dugc thé hién bsi cong thirc chung (IVc) ¢6

thé dugc san xuit boi phan tng sulfonamit cia hop chét c6 cong thirc chung
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(Ilc), va hop chét c6 cong thirc chung (IIlc). Hop chit sang ché c¢6 cong thirc
chung (IVd) ¢6 thé dugc san xuét boi phan tmg sulfonamit cua hgp chét c6 cong
thirc chung (IId), va hop chét c6 cong thirc chung (I11d).

Phan ng sulfonamit da dugc biét. Vi du, axit sulfonic dugc phan Ung
véi halogenua cua axit (vi du, oxalyl clorua, thionyl clorua, phosphorous
pentaclorua, hodc phosphorous triclorua) ¢ -20°C dén nhiét do hoi luu trong
dung moi hiru co (vi du, cloroform, diclometan, dicloetan, dietyl ete,
tetrahydrofuran, hodc metyl t-butyl ete) hoac khong c6 dung moi. Halogenua
sulfonyl tao ra sau d6 dugc phan Gng v6i amin ¢ khoang 0 dén 40°C trong dung
mdi hitu co (vi du, cloroform, diclometan, dicloetan, dietyl ete, hodc
tetrahydrofuran) trong sy c6 mat cia bazo (vi du, diisopropyletylamin, pyridin,
trietylamin, dimetylanilin, hodc dimetylaminopyridin).

Veng Hop chat sang ché ¢6 cong thirc chung (I) ma L? cua chung 1a -NHCH>-
(cong thirc chung (IVe)), va hop chét sang ché c6 cong thirc chung (I) ma L? cua
chung 1a -CHoNH- (cdng thuc chung (IVf)) co thé dugc san xudt bang céc

phuong phap duoc thé hién béi cac so dd phan tng sau (Ie) va (If), tuong tng.

So do6 phan tmg (Ie)
Chét kht
4
R (R%)r
i Lo
)|(1\I =Y OHC n /‘\ nhém amin
e + o P —_—
NH, Ry M) T

™\ Véng

Trong cong thirc, tat ca cac ky hiéu nhu dugc xac dinh trong [1] 6 trén.
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So db phan ung (If)

4 .
(R, (RO chit kher
s tao nhom
amin

B

Trong cong thuec, tat ca cac ky hiéu nhu dugc xac dinh trong [1] & trén.

Cu thé, hop chét séng ché dugc thé hién béi cong thic chung (IVe) ¢6
thé dugc san xuit bai phan tng amin héa khir ctia hop chét c6 cong thirc chung
(Ile), va hop chét c6 cong thirc chung (Ille). Hop chét sang ché co cong thirc
chung (IV1) c6 thé dugc san xuit bai phan ing amin héa khir cia hop chat c6
cbng thirc chung (IIf), va hop chét c6 cong thirc chung (III).

Phan tmg amin héa khtr da dugc biét. Vi du, phan ung dugc thyc hién
trong dung modi hitu co (vi dy, dicloetan, diclometan, dimetylformamit, axit
axetic, hodc hon hop cua chung) ¢ khoang 0 dén 40°C trong sy c6 mit cua chét
kht (vi du, natri triacetoxyborohydrit, natri Xyanoborohydrit, hodc natri
borohydrit).

Hop chit sang ché c6 cong thie chung (I) ma L? cta ching la -OCH»-
(cong thirc chung (IVg)), va hop chét sang ché co cong thie chung (I) ma L? cia
chung 1a -CH,O- (coéng thuc chung (IVh)) co thé dugc san xudt bing cic

phuong phéap dugce thé hién boi cac so dd phan tng sau (Ig) va (Ih), trong tng.

Véng

Véng
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So d6 phan tng (Ig)

2 R4
(R (R Su ete hoéa

Trong cong thirc, Xg 12 halogen, tosylat, hodc mesylat, va cac ky hiu

khac nhu duoc xac dinh trong [1] & trén.

So dd phan tmg (Th)
(Rz)P 1 Sy ete hoa
O ™ -
O
(Ilh)

Trong cong thire, Xh 12 halogen, tosylat, hodc mesylat, va cac ky hi¢u
khac nhu duoc xac dinh trong [1] ¢ trén.

Cu thé, hop chét sang ché dugc thé hién boi cong thirc chung (IVg) ¢
thé duoc san xuit boi phan ting ete hoa cia hop chét c6 cong thirc chung (Ilg),
va hop chat c6 cong thirc chung (IIg). Hop chét sang ché c6 cong thirc chung
(IVh) ¢6 thé dugce san xuét boi phan tng ete hoa cta hop chét c¢6 cong thirc
chung (ITh), va hop chét c6 cong thirc chung (IlTh).

Phan ung ete hoa da dugce biét. Vi du, phan tng dugc thuc hién trong
dung méi hiru co (vi du, dimetylformamit, dimetylsulfoxit, cloroform,
diclometan, dietyl ete, tetrahydrofuran, hodc metyl t-butyl ete) & khoang 0 dén
100°C trong su c¢6 mat cua hydroxit kim loai kiém (vi du, natri hydroxit, kali

hydroxit, hodc lithi hydroxit), hydroxit kim loai kiém thd (vi du, bari hydroxit,
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hodc canxi hydroxit), carbonat (vi du, natri carbonat, hodc kali carbonat), hoac
dung dich chtta nu6c hoic hon hgp cua chung.

Hop chat sang ché co cong thirc chung (I) ma L? cua ching 1a -SCH»-
(cong thiac chung (IVj)), va hop chét sang ché c6 cong thirc chung (I) ma L? cta
ching 1a -CH;S- (cong thuc chung (IVk)) co thé dugc san xuét bang cac phuong

phéap duge thé hién bai cac so dd phan tung (1j) va (Ik) sau, tuong tng.

So dd phan tng (Ij)

v
3 Thioete héa

Trong cong thtrc, Xj 1a halogen, tosylat, hodc mesylat, va cac ky hi€u

khac nhu duoc xac dinh trong [1] & trén.

So dd phan ung (Ik)
(R?)
(R, P
1 ﬁ(R2)p . /\x3 Thioete héa )56)\;'-1“?1 4
@; w — o
| + L
X Xk RN/, Y A
(R%)q ( S )
(I1k) (llik) ), R¥q (
(IVK)

(R%s

Trong cdng thirc, Xk 1a halogen, tosylat, hodc mesylat, va cac ky hi€u
khac nhu duoc xac dinh trong [1] & trén.

Cu thé, hop chit sang ché duoc thé hién bai cong thirc chung (IVj) ¢6
thé duoc san xuét béi phan ung thioete héa cta hgp chét c6 cong thirc chung

(I1j), va hop chit c6 cong thie chung (II1j). Hop chét sang ché c6 cong thic
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chung (IVk) co thé dugc san xuit boi phan tmg thioete hoa ciia hop chét ¢6
cong thuc chung (I1k), va hop chét c6 cong thirc chung (11Ik).

Phan tmg thioete héa da dugc biét. Vi du,

Phan tmg duoc thuc hién trong dung méi hiru co (vi du, dimetylformamit,
dimetylsulfoxit, cloroform, diclometan, dietyl ete, tetrahydrofuran, hoac metyl
t-butyl ete) & khoang 0 dén 100°C trong su c¢6 mt cua hydroxit kim loai kiém
(vi du, natri hydroxit, kali hydroxit, hodc lithi hydroxit), hydroxit kim loai kiém
thd (vi du, bari hydroxit, hodc canxi hydroxit), carbonat (vi du, natri carbonat,
hoic kali carbonat), hodc dung dich chira nuéc hodc hdn hop ctia chung.

Hop chét sang ché c¢6 cong thic chung (I) ma L? cia chung la
-S(0)CH:- hodc -SO,CHa- ¢6 thé duge san xudt bang cach cho chiu thich hop
nguyén tu luu huynh ctua hop chét sang ché c6 cong thirc chung (IVj) & trén vao
phan tng oxi hoa.

Hop chéit sing ché c6 cong thic chung (I) ma L? cia chung la
-CH2S(0)- hoac -CH2S0:- ¢0 thé duoc san Xuét béng cach cho chiu theo cach
thich hop nguyén tu luu huynh ctua hop chét sang ché c6 cong thirc chung (IVK)
& trén dén phan tmg oxi hoa.

Phan tmg oxi hdéa (phan ung sulfoxi héa: -SCH,- — -S(O)CHz-, hodc
-CH,S- — -CH,S(0)-) da dugc biét. Vi du, phan ing dugce thuc hién trong dung
mdi hitu co (vi du, diclometan, cloroform, benzen, hexan, metanol, ruou t-butyl,
axeton, axetonitril, tetrahydrofuran, axit axetic, hodc N,N-dimetylformamit),
hodc trong nudc hodc trong dung moi dugce tron cua cac chét nay & khoang -40
dén 0°C trong su c6 mit cta 1 dén 1,2 tuong duong véi chét oxi héa (vi du,
hydro peroxit, natri periodat, axyl nitrit, natri perborat, natri hypoclorit, peraxid
(vi dy, axit 3-cloperbenzoic, hodc peraxit axetic), Oxon® (kali

peroxymonosulfat; sau diy, dugc goi don gian 1a Oxon), kali permanganat, axit
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cromic, hodc dimetyldioxolan).

Phan tng oxi hoéa (phan tng sulfonat: -SCHz- — -SO>CHa-, hoac
-CHS- — -CH,S0»-) d3 duoc biét. Vi dy, phan tng dugc thyc hién trong dung
mdi hitu co phu hop (vi du, diclometan, cloroform, benzen, hexan, metanol,
rugu t-butyl, axeton, axetonitril, tetrahydrofuran, axit axetic, hodc
N,N-dimetylformamit), hodc trong nudc hodc trong dung mdi dugc tron cua
nhitng chit nay & khoang 20 dén 60°C trong su c6 mit cla chét oxi hoa du thira
(vi du, hydro peroxit, natri periodat, axyl nitrit, natri perborat, natri hypoclorit,
peraxid (vi du, axit 3-cloperbenzoic, hodc peraxit axetic), Oxon® (kali
peroxymonosulfat), kali permanganat, axit cromic, hodc dimetyldioxolan).

Hop chét sang ché c6 cong thie chung (I) ma L? cua chung 1a -CH=CH-
(cong thuc chung (IVm)) c6 thé dugc san xuét boi phuong phap dugc thé hién

b&i so dd phan g sau (Im).

So d6 phan tng (Im)

(R

Vinyl héa

-

Ph3P*CH3Br"

(Ilm)
Trong cong thirc, tit ca cac ky hiéu nhu duge xéc dinh trong [1] & trén.

Cu thé, hop chét sang ché dugc thé hién béi cong thirc chung (IVm) ¢

thé dwoc san xuat boi Phan tng Heck cta hop chét c6 cong thire chung (IIm)

Voéng
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v6i hop chét ¢o cong thirc chung (Vm) dugc san xuét boi phan ung vinyl héa
cta hop chit dugc thé hién boi cong thirc chung (IIIm).

Phan Gng vinyl hoa da dugc biét. Vi du, phan tng dugc thuc hién su
dung hop chét c6 cong thirc chung (IIIm), va metyltriphenylphosphoni bromua
trong dung mdi hiru co (vi du, axetonitril, metylen clorua, tetrahydrofuran,
toluen, benzen, hodc dung moi duge tron phit hop cua cac dung moi hitu co nay)
& khoang 0°C dén 120°C trong su c6 mit cia bazo (vi du, kali carbonat, natri
hydrua, kali hydrua, n-butyllithi, kali tert-butoxit, hoac
1,8-diazabixyclo[5,4,0]undec-7-ene trietylamin (DBU)).

Phan ung Heck da duoc biét. Vi du, phin tmg dugc thuc hién trong
dung modéi hitu co (vi du, toluen, dietyl ete, benzen, diclobenzen,
dimetylformamit, hodc dung moéi dugc tron phu hop cua cac dung moi hitu co
nay) & khoang 0°C dén 120°C trong su c6 mit cua bazo (vi du, trikali phosphat,
natri bicarbonat, hodc trietylamin), va chit xuc tac (vi du, paladin chét xuc tac,
vi du, nhu paladin clorua, paladin axetat, va
tetrakis(triphenylphosphin)paladin(0); chit xtGc tic niken, vi du, nhu
tetrakis(triphenylphosphin)niken, va bis(triphenylphosphin)niken(Il); chét xtic
tac coban, vi duy, nhu coban clorua; chit xuc tac déng, vi du, nhu déng clorua;
chét xuc tac kém, vi du, nhu kém; hodc chét xuc tac dugce tron thich hop cua cac
chit xtc tac nay), c6 hodc khong co chit phan tmg photphoro (vi du,
1,3-bis(diphenylphosphino)propan (dppp), hodc PhoP-(CHz)s-PPha).

Hop chét sang ché c6 cong thie chung (I) ma L? cia chung 14 -CHCHo-
¢6 thé duge san xuét bang cach cho chiju thich hgp -CH=CH- ciia hop chét sang
ché c6 cong thirc chung (IVm) & trén vao phan tng khi.

Phan tmg khir d3 duoc biét. Vi du, phan Gng duge thuc hién trong dung

méi hitu co (vi du, tetrahydrofuran, dioxan, dimetoxyetan, dietyl ete, metanol,
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etanol, benzen, toluen, axeton, metyl etyl xeton, axetonitril, dimetylformamit,
nudce, etyl axetat, axit axetic, hodc dung méi dugc tron phu hop cua cac dung
mdi hitu co nay) trong mdi truong hydro dudi ap sudt binh thuong hoic ap sut
duoc ting, trong sy c6 mat ciia amoni format hodc trong sy c6 mat cia hydrazin
& khoang 0 dén 200°C, trong su c6 mit cua chat xtc tac hydro héa (vi du,
paladin-carbon, paladin den, paladin, paladin hydroxit, platin dioxit,
platin-carbon, niken, Raney niken, hodc ruteni clorua), c6 hodc khong c6 axit (vi
du, hydrocloric axit, sulfuric axit, axit hypoclous, axit boric, axit
tetrafluoroboric, axit axetic, p-toluenaxit sulfonic, axit oxalic, axit
trifluoroaxetic, hodc axit formic).

Hop chét c6 cong thirc chung (Illa) trong so d6 phan ung (Ia) ma q cla
chung 12 0, va m 1a 1 (coéng thirc chung (IIlaa)) c6 thé dugc san xuat béi phuong

phap dugc thé hién béi so d6 phan tng sau (Iaa).

So d6 phan ung (Iaa)
(RY: Gyl
] i Sw tao vong
( Vinyl hoa phan &ng
—_— —_—
0 ‘ > PhsP*CH3Br N7 “CO,Raa
Vong
R5
(Vaa) (R%)s
Sy thiy phan
phan rng

_—

(Naa) (R,

Trong cong thurc, Raa 1a C1-4 alkyl, va cac ky hiéu khac nhu duge xac
dinh trong [1] va [2] & trén.
Cu thé, hop chét dugc thé hién béi cong thirc chung (IIaa) c6 thé dugc

san xuét bang cach cho chiu hop chét c6 cong thire chung (VIaa) duge san Xuat
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béiph&lﬁng\dnylhéacﬁahqpchﬁtcécéngthﬁcchung(\ha)vm)phalﬁngtao
vong, va vao phan ung thiy phén.

Phan tng vinyl héa da dugc biét. Vi dy, phan ing dugc thyc hién bang
cach str dung hop chit c6 cong thic chung (Vaa), va metyltriphenylphosphoni
bromua trong dung mdi hitu co (vi du, axetonitril, metylen clorua,
tetrahydrofuran, toluen, benzen, hodc dung mdi dugc tron phu hop cua cac dung
moi hitu co nay) & khoang 0°C dén 120°C trong su ¢6 mit cua bazo (vi du, kali
carbonat, natri hydrua, kali hydrua, n-butyllithi, kali tert-butoxit, hodc
1,8-diazabixyclo[5,4,0]undec-7-en trietylamin (DBU)).

Phan tng tao vong da dugc biét. Vi dy, phan tmg dugc thyc hién st
dung hop chét co cong thic chung (VIaa), va diazo hop chét trong dung moi
hitu co (vi du, toluen, benzen, metylen clorua, dicloetan, metanol, etanol, hexan,
te&ahydroﬁuan,nudc,hoécdunglnéiduqctﬁhlphﬁlmq)cﬁacécdungtnéihﬁu
co nay) ¢ khoang -78°C dén 120°C trong su c6 mit cla chit xic tac (vi du, chét
xuc tac ruteni, vi dy, nhu diclo(xymen)ruteni dime ([Ru(p-xymen)Cl:]2),
RuCly(PPh3);, va RuCl(Cp)(PPhs).; chit xuc tic rodi, vi du, nhu
Rhy(O-CO-hepty)s, Rho(O-CO-tBu)s, Rha(OAc)s, Rho(O-Piv)s, Rhao((S)-PTTL )4,
Rh2((S)-DOSP)s, Rha(esp)z, va Rha((S)-NTTL)4; chit xtc tac bac, vi du, nhu
bac(I) tetrafluoroborat; chit xuc tac d@)ng, vi du, nhu CuOTf, Cu(OAc),, va
[Cu(MeCN)4]PFg; tin chit xuc tac, vi du, nhu Sn(tpp)(OTf),; iron chét xuc tac,
vi du, nhu [Fe(Cp)(CO)2(thf)]|BF4; chdt xuc tic  coban,
2,6-bis(4-isopropyl-4,5-dihydrooxazol-2-yl)pyridin,
2,6-bis((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridin, hoac
2,6-bis((R)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridin). Trong phan tng tao
vong, hop chat spiro ba vong hoat tinh quang hoc (déng phan quang ctia hop

chét duoc thé hién boi cong thire chung (VIlaa)) c6 thé duge san xuit bang cach
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stt dung chét xuc tac bat di xtmg hoat tinh quang hoc da biét.

Phan g thity phan (phan Gng khtr bao vé ctia nhom carboxyl) da dugc
biét. Su thay phan kiém 13 vi du vé phan ung thity phan. Vi du, phan ung khir
bao v€ bdi su thuy phéan kiém duoc thuc hién trong dung mdi hitu co (vi du,
metanol, tetrahydrofuran, hodc dioxan) ¢ nhiét do la 0 dén 100°C sir dung
hydroxit kim loai kiém (vi du, natri hydroxit, kali hydroxit, hogc lithi hydroxit),
hydroxit kim loai kiém thé (vi du, bari hydroxit, hodc canxi hydroxit), carbonat
(vi du, natri carbonat, hodc kali carbonat), hodc dung dich chua nuéce hoic hon
hop cua chung.

Hop chét c6 cong thire chung (I1Ib) trong so d6 phan tmg (Ib), hop chét
c6 cdng thic chung (I11d) trong so d6 phan tng (Id), hogc hop chét ¢ cong thirc
chung (IIIf) trong so d6 phan ung (If) ma m 1a 1 ¢6 thé dugc san xuét tir hop
chét c6 cong thiric chung (Illaa) trong so d6 phan tmg (Iaa) bang cach sir dung
cac phuong phap da biét, vi du, nhu dugc md ta trong Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition
(Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chét c6 cong thtc chung (IIlc) trong so d6 phan tmg (Ic) ma m 1a
s6 nguyén tir 1 ¢6 thé duogc san xuét tir hop chét co cong thirc chung (IIlaa)
trong so do phan ung (Taa) bang cach st dung cac phuong phéap da biét, vi du,
nhu dugc md ta trong Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, 2nd Edition (Richard C. Larock, John Wiley &
Sons Inc., 1999).

Hop chat c6 cong thitc chung (Ille) trong so d6 phan tng (Ie), hoic hop
chét c6 cong thitc chung (Illm) trong so d6 phan tmg (Im) ma m 1a 1 ¢6 thé
duoc san xudt tir hop chét co cong thie chung (Ilaa) trong so d6 phan tng (Iaa)

br?mg cach st dung cac phuong phap da biét, vi du, nhu dugc md ta trong
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Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Richard C. Larock, J ohn Wiley & Sons Inc., 1999).

Hop chét c6 cong thirc chung (I1lg) trong so d6 phan tmg (Ig), hodc hop
chét c6 cong thirc chung (111j) trong so d6 phan ung (Ij)) ma m 1a 1 ¢6 thé dugc
san xuét tir hop chit c6 cong thirc chung (Illaa) trong so d6 phan tng (Iaa) bang
cach lam giam axit carboxylic dé san xuét din xuét rugu bac mot, va bién ddi
dAn xuét ruou thanh dan Xuét halogen, din xuét tosylat, hodc din xuét mesylat,
bang cach sit dung cdc phuong phap da biét, vi du, nhu duoc mod ta trong
Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chét c6 cong thic chung (11Th) trong so d6 phan tng (Ih) ma m 1a 1
¢6 thé duogc san xuét tir hop chat c6 cong thie chung (Illaa) trong so d6 phan
tng (Iaa) bang cach st dung cac phuong phap da biét, vi du, nhu dugc mo ta
trong Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc., 1999),
hoic trong Tetrahedron Letter, tap 28, trang 4489-4492, 1987.

Hop chit ¢6 cong thic chung (IIk) trong so d6 phan tng (Ik) ma m 1a 1
c6 thé dugc san xuét bing cach san xuit din xuAt ruou bac hai tir hop chét co
cong thuc chung (Illaa) trong so dd phan tmg (Iaa), va bién dbi din xuét rugu
thanh din xuét thiol, bing cach str dung cac phuong phap da biét, vi du, nhu
dugc mo ta trong Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, 2nd Edition (Richard C. Larock, John Wiley &
Sons Inc., 1999), hoic trong Tetrahedron Letter, tdp 28, trang 4489-4492, 1987.

Trong cac hop chét c6 cac cong thirc chung (1lla), (IIIb), (Ilc), (IIId),
(Ile), (IIIf), (I1g), (IITh), (I11j), (IIIk), va (IlIm) duoc sir dung lam cac vét ligu

bét du trong cac so dd phan tng, céc hop chit véim1a 1, va qla 1 dén 3, hoic
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cac hgp chit v6i m 1a 2 dén 4, va qlal dén 6 da biét, hodc c6 thé dugc san xuét
v6i cach dé dang bang cach st dung cac phuong phéap da biét, vi du, nhu duoc
mé ta trong Comprehensive Organic Transformations: A Guide to Functional
Group Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc.,
1999).

Céc hop chét c6 cac cong thie chung (Ila), (IIb), (IIc), (IId), (Ie), (IIf),
(Ig), (ITh), (IIj), (Ik), (IIm), va (Vaa) dugc st dung lam cac vat liéu bat dau
trong cac so d6 phan ung da biét, hodc c6 thé duoc san xuat voi cach dé dang
bing cach st dung cdc phuong phap da biét, vi du, nhu dugc mo ta trong
Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chit sang ché c¢6 nhém amino, nhém carboxyl, hoic nhém
hydroxyl c6 thé dugc san Xuét st dung hop chit ma d3 duogc bao vé, khi can, boi
nhém bao vé thudng dugc sit dung cho cac nhém nay, vi du, nhu duge mo ta
trong Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc., 1999).
Hop chét sang ché c6 thé thu dugc bang cach thuc hién phan ung khi bao vé da
biét, vi du, phan tmg khir bao vé& nhu dugc md ta trong Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition
(Richard C. Larock, John Wiley & Sons Inc., 1999) sau khi hoan thanh phan
uing amin hoa cua so d6 phan tng (Ia) hodc (Ib), phan tng sulfonamit clia so o
phéan tng (Ic) hodc (Id), phan img amin héa khir cua so d6 phan tmg (Ie) hodc
(If), phan mg ete hoa cua so d6 phan tung (Ig) hodc (Th), phan tGng thioete hoa
ctiia so d0 phan tmg (Ij) hodc (Ik), hodc Phan tmg Heck ctia so d6 phan tng
(Im), hodc sau qua trinh phan tng phu hop.

Céc hop chét sang ché c6 cong thirc chung (I) ngoai cac hop chat dugc
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mo ta & trén c6 thé duge san xuét bing cach két hop cac phuong phap nhu duge
mé ta trong cic vi du nhu dugc mo ta trong ban mo ta nay, hoac bang cach két
hgp cac phuong phap da biét, vi du, nhu duﬁyc mo ta trong Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, 2nd
Edition (Richard C. Larock, John Wiley & Sons Inc., 1999).

Khi hop chét sang ché 1 hop chat hoat tinh quang, hop chit ciing c6 thé
duogc san Xuét sir dung vat liéu ban d4u hodc chit phan tng c6 hoat tinh quang,
hodc bang cach phan tich quang chét trung gian raxemic va dan xuét hop chét
sang ché tir d6, hodc phén tach quang dang raxemic ctia hop chit sang ché.

Phuong phap phéan tach quang da dugc biét. Vi du, mubi hodc phtrc hop
duoc tao ra v6i hop chét hoat tinh quang khéc, va hop chét cia cht quan tim
duoc tach ra sau khi két tinh lai, hodc hop chit dugc tach truc tiép béng cach su
dung, vi du, cot chiral.

Trong c4c phan tng duoc sir dung & day, cdc phan Umg li€n quan dén
nhiét ¢6 thé duoc thuc hién béng cach s dung bé nuéc, bé dau, bé cat, hoac vi
song, 1a rd rang d6i v6i nguoi ¢ trinh do.

Trong céac phan tng dugc sir dung & day, chét phan tmg c6 thé duoc st
dung ma dugc dd trén polyme pha ran (vi du, polystyren, polyacrylamit,
polypropylen, hodc polyetylen glycol), khi thich hgp.

Trong cac phan tng dugc su dung & day, san pham phan tng c6 thé
duoc thanh loc bé’mg cach st dung phuong tién thanh loc thong thuong, vi du,
nhu su chung cit du6i p suat binh thuong hodc ap suit dugc giam, sic ky 1éng
hiéu suét cao st dung gel silic dioxit hodc magie silicat, sic ky 16p méng, cac
phuong phap st dung nhua trao dbi ion hodc nhwa cia chét chéng mudi, sac ky
cOt, rira, va su két tinh lai. Sy thanh loc ¢6 thé dugc thuc hién sau mdi phan Ung,

hodc sau mdt sd phan Ung.
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Doc tinh

Hop chét sang ché ¢6 doc tinh thip, va an toan dé sir dung lam thudc.
Viéc st dung thude

Sang ché nham tao ra cac hop chét c6 hoat tinh d6i khédng manh dbi voi
thu thé EP4, va ma thé hién dugc dong hoc mong mudn, va dé tim ra hop chit
ma hitu ich lam thudc phong ngira va/hodc diéu tri ddi voi cac bénh gy boi su
kich hoat thu thé EP4.

Hop chét sang ché thé hién hoat tinh dbi khang ddi véi thy thé EPs, va
14 hitu ich 1am thudc ngin ngira va/hodc didu tri ddi v6i céc bénh gay boi su
kich hoat thu thé EP4, vi du, nhu bénh v& xwong, ung thu, bénh u hat hé théng,
bénh mién dich, bénh di tmg, hen suyén, ndm phé nang, viém nuéu, viém nha
chu, bénh mét tri nhd, bénh Kawasaki, bong, suy da co quan, dau ddu man tinh,
dau, viém mach, suy nhugc tinh mach, suy tinh mach, phinh mach, phinh dong
mach chu, r0 hdu mén, dai thdo dudng, cing théng, lac ndi mang t& cung, ndi
mac tir cung, con 6ng dong mach & tré so sinh, va bénh séi mat.

Céc vi du cu thé v& bénh v& xuong bao gdm ching lodng xuong, viém
khép dang thip, viém xuong khép, va loan san xuong. Cac vi du vé ung thu bao
gbm ung thu v, ung thu budng trang, ung thu dai truc trang (vi du, ung thu
rudt két), ung thu phdi (vi dy, ung thu té bao khong nhd), ung thu tuyén tién liét,
ung thu dau va ¢d (vi du, ung thu té bao vay & miéng, ung thu té bao vay & dau
va ¢b, ung thu hau, ung thu thanh quan, ung thu ludi, ung thu tuyén giap, u day
thin kinh thinh giac), bénh u lympho (vi du, bénh u lympho té bao B, bénh u
lympho té bao T), u 4c tinh mang mach nho, u tuyén tic, u trung biéu md, ung
thu thuc quan, ung thu da day, ung thu ta trang, ung thu té bao gan, ung thu
tuyén tuy, ung thu tui mét, ung thu tuy, ung thu té bao than, ung thu xwong chau

than va niéu quan, ung thu bong dai, ung thu duong vat, ung thu tinh hoan, ung
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thut&cung,ungthuénldao,ungthuénlhé,ungﬂnrda(vidu,ungthﬁtébao
héc t6), u xwong 4c tinh, ung thu mo mém, ung thu xuong syn, ung thu mau (vi
du, ung thu bach ciu cAp tinh, bénh bach cau lympho cép tinh, ung thu bach ciu
tay man tinh, ung thu bach ciu lympho min tinh), hoi chung r6i loan sinh tiy,
va da u tay. Cac vi du vé bénh mién dich bao gbm bénh xo climg teo co mdt bén
(ALS), da xo cting, hdi ching Sjogren, luput ban d6 hé théng, va AIDS. Céc vi
du vé bénh di ung bao gém viém két mac di tng, viém mii di Gng, viém da tiép
xuc, va bénh Véy nén. Cac vi du vé& dau ddu man tinh bao gém dau nira dau,
chﬁngdaunhﬁccingdﬁu,dangkéthqpcﬁacécbénhnay,Védaudﬁut&ngcan.

Hop chit sang ché c6 thé dugc str dung lam thudc dong thoi véi thude
khac dé:

1) b6 sung va/hodc ting cudng hiéu qua ngan ngira va/hodc diéu tri cia
hqpchég

2) cai thién tinh dong hoc va su hép thu cda hop chit, va lam giam lidu
lrong cta hop chét, va/hoic

3) lam giam céac tac dung phu cta hop chét.

Thudc ddng thoi sir dung hop chét sang ché véi thudc khac co thé duge
st dung & dang cua chét tao hop chat chira c4 hai thanh phan trong ciing sy diéu
ché, hoic & dang diéu ché riéng. Khi dugce su dl,ing lam céc diéu ché riéng, cac
chit diéu ché c6 thé dugc st dung & cung hodc khac thoi diém. Khi duoc st
dung & cac thoi diém khic nhau, hop chit sang ché co6 thé dugc st dung trude
chét thudc khac, hodc chét thube khac co thé dugc st dung trude hgp chét sang
ché. Co thé duge st dung bang cich st dung phuong phép gidng hodc khic
nhau.

Bénh ma thudc dong thoi thé hién hiéu qua ngin nglra va/hodc diéu tri

cho bénh d6 khong bi gi6i han cu thé, dugc dé xuét 1a bénh 1a bénh ma hiu qua
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ngan ngura va’/hoac didu tri cia hop chét sang ché dugc bd sung va/hodc duge
tang cuong.

Cac vi du vé& céc chat thubc ma bd sung va/hodc ting cudng hiéu qua
ngan ngua va’hoac diéu tri hop chét sang ché trong phinh dong mach chi bao
gbm céc chit trc ché redutaza HMG-CoA, céc chét ha huyét ap, va céc khang
sinh tetraxyclin.

Cac vi du vé céac chit e ché redutaza HMG-CoA bao gdm pravastatin
(natri), simvastatin, fluvastatin (natri), cerivastatin (natri), itavastatin,
atorvastatin (canxi hydrat), lovastatin, va pitavastatin (canxi).

Céc vi du vé& cac chét ha huyét 4p bao gdm cac chét khang canxi, céc
chét khang angiotensin II, cac chat e ché enzym chuyén d6i angiotensin, cac
chét Gc ché phosphodiesteaza 4, thude loi tiéu, prostaglandin, céac chét khéng
aldosteron, va cac thudc chin triéu chimg giao cam.

Céc vi du vé& cac chéat khang canxi bao gdm nifedipin, benidipin
hydroclorua, diltiazem hydroclorua, verapamil hydroclorua, nisoldipin,
nitrendipin, bepridil hydroclorua, amlodipin besilat, lomerizin hydroclorua, va
efonidipin hydroclorua.

Cac vi du v& cac chét khang angiotensin II bao gdm losartan (kali),
candesartan (cilexetil), valsartan, irbesartan, olmesartan (medoxomil), va
telmisartan.

Céc vi du vé cac chét trc ché enzym chuyén d6i angiotensin bao gdm
alacepril, imidapril hydroclorua, quinapril hydroclorua, temocapril hydroclorua,
delapril hydroclorua, benazepril hydroclorua, captopril, trandolapril,
perindopril, erbumin, enalapril maleat, va lisinopril.

Céc vi du vé& cac chit uc ché phosphodiesteaza 4 bao gdm cilomilast,

roflumilast, arofylin, atizoram, cipamfylin, va rolipram.
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Céc vi du vé thudc loi tiéu bao gdm acetazolamit, aminophyllin,
isosorbid, dichlorphenamit, spironolacton, trichlormethiazide, furosemide,
mannitol, methazolamit, va mefruside.

Céac vi du vé cac chat khang aldosteron bao gdm drospirenon,
metyrapon, kali canrenoat, canrenon, va eplerenon.

Céc vi du vé cac khang sinh tetraxyclin bao gdm doxycyclin.

Céc vi du v& cac chat thubc ma bd sung va/hodc ting cudng hiéu qué
ngan ngira va/hodc diéu tri cia hop chét sang ché trong ung thu bao gbm cac
chit alkyl héa, cac chit chdng chuyén hoa, cac khang sinh chéng ung thu, cac
ché phém géc thuc vat, cac chét h6c mon, céc hop chét platin, céc chét e ché
topoisomeraza, cac chét (rc ché kinaza, cac khang thé khang CD20, cac khéng
thé khang HER2, cac khang thé khang EGFR, cac khang thé khéang VEGF, cac
chét uc ché proteasome, cac chit e ché HDAC, va cac chét diéu hoa mién dich.

Céc vi du vé& cac chit alkyl hoa bao gdm xyclophosphamit, ifosfamit,
dacarbazin, temozolomit, nimustin hydroclorua, ranimustin, bendamustin,
thiotepa, va carboquon.

Cac vi du v& cac chit chéng chuyén héa bao gdbm methotrexat,
pemetrexed, fluorouracil, tegafur, tegafur uracil, tegafur gimestat otastat kali,
doxifluridin, capecitabin, cytarabin, gemcitabin hydroclorua, fludarabin,
nelarabin, carmofur, va procarbazin hydroclorua.

Céc vi du vé cac khang sinh chdng ung thu bao gdm mitomycin C,
doxorubicin hydroclorua, aclarubicin hydroclorua, pirarubicin hydroclorua,
epirubicin, chromomycin A3, bleomycin, peplomycin sulfat, va therarubicin.

Cac vi du vé cac ché phidm gbc thuc vat bao gdm irinotecan
hydroclorua, etoposide, vincristin sulfat, vinblastin sulfat, vindeshin sulfat,

vinorelbin tartrat, docetaxelhydrat, eribulin mesylat, va paclitaxel.
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Céc vi du vé& cac chit hoc mén bao gdbm estramustin natri phosphat,
flutamit, bicalutamit, goserelin axetat, leuprorelin axetat, tamoxifen xitrat,
toremifen xitrat, anastrozol, letrozol, exemestan, mepitiostan,
medroxyprogesteon axetat, epitiostanol, fosfestrol, fadrozol hydroclorua hydrat,
abirateron, fulvestrant, va aminoglutethimit.

Céac vi du vé& cac hop chat bach kim bao gdm carboplatin, cisplatin,
nedaplatin, va oxaliplatin.

Cac vi du v& chdt @c ché topoisomeraza bao gbm topotecan, va
sobuzoxan.

Céc vi du vé cac chat uc ché kinaza bao gdm cac chit trc ché EGFR nhu
erlotinib, gefitinib, va afatinib; cac chét trc ché HER2 nhu lapatinib; cac chét uc
ché nhu imatinib; cac chat tc ché ALK nhu crizotinib; va cac chit e ché da
kinaza nhu regorafenib, va dasatinib.

Cac vi du vé cac khang thé khang CD20 bao gdm rituximab,
ibritumomab, ibritumomab tiuxetan, va ocrelizumab.

Cac vi du vé cac khang thé khang HER2 bao gdm trastuzumab,
trastuzumab emtansin, va pertuzumab.

Cac vi du vé cac khang thé khing EGFR bao gdm cetuximab, va
panitumumab.

Céc vi du v& cac khang thé khang VEGF bao gb6m bevacizumab.

Céc vi du vé cac chit wc ché proteasome bao gdm bortezomib.

Céc vi du vé chit tc ché HDAC bao gdm vorinostat.

Cac vi du vé cac chdt diéu hoa mién dich bao gom thalidomit,
lenalidomit, va pomalidomit.

Cac vi du vé céc chét thudc ma bbd sung va/hodc tang cuong hi€u qua

ngin ngira va‘hodc diéu tri ctia hop chat sang ché ¢ chimg dau bao gém chat trc
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ché kénh canxi kiéu N, chit ¢ ché nito oxit synthetaza (NOS), va thude thir
kich thich thu thé cannabinoid-2s.

Céc vi du v& c4c chét e ché kénh canxi kiéu N bao gdm cilnidipin.

Céac vi du v& chét e ché nito oxit synthetaza (NOS) bao gbm D-arginin,
va N®-monometyl-L-arginin.

Ty I¢ khéi luong cua hop chét sang ché va chét thudc khac khong bi
gi6i han cu thé.

Céc chét thubc c6 thé dugc sit dung & dang két hop bét ky ciia hai hoidc
nhiéu hon.

Céc chét thubc ma bd sung va/hoic ting cudng hi€u qua ngan ngira
va/hodc diéu tri cla hop chét sang ché khong bi gidi han vao céac hop chét ma co
sin v6i cac co ché & trén, ma bao gdm cac hop chét ma s& c6 trong tuong lai.

Dé sir dung cac hop chit sang ché 1am thudc don hoac thude di theo véi
cac thudc khac dé ngan ngura va’hodc diéu tri cia cac bénh da néu, cac su diéu
ché thudong dugc tao ra trong cc hoat chét va cac phu gia khdc nhau hodc cic ta
dugc c6 thé chép nhan duoc vé dugc tinh, va dugc st dung lam duong uéng
hoidc truyén tinh mach theo cach hé théng hoac cuc bd. Céc ta dugce cod thé che”ip
nhan dugc vé dugc tinh nghia 1a cdc nguyén liéu ngoai trir cac hoat chit ma
thuong duoc st dung cho ché phém. Cac ta duoc c6 thé chép nhan dugc vé
duoc tinh t6t hon 13 cac ta duge ma khong c6 hai, va khong thé hién tac dung
duogc ly bat ky va hiéu qua diéu tri uc ché cua céac hoat chét & lidu lugng cua san
phém thubc. Ngoai ra, cac ta dugc c6 thé chip nhan duoc vé dugc tinh 6 thé
dugc st dung dé tang cuong hiéu qua cia cac hoat chét, khién viéc diéu ché cac
thudc d& dang, 6n dinh sb lugng va cai thién kha nang st dung. Cu thé, nguyén
liéu nhu dugc mo ta trong “Iyakuhintenkabutujiten” (yakujinippousha, 2000),

(dugc stra bsi nihonniyakuhinntennkazai kyokai)”, vv... ¢ thé duge lua chon
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theo muc dich.

Cac dang bao ché dé sir dung bao gom, vi du, ché pham ubng (vi du: céc
vién nén, ciac vién nang, dang hat, dang bot, dung dich uéng, xi rd, cac chét
dong dung cho duong uéng, VV...), ché phém dung cho niém mac miéng (vi du:
cac vién nén dé st dung ¢ niém mac migng, cic dang xit dé sur dung ¢ niém mac
miéng, cic ché phim ban ran dé s dung & niém mac miéng, thudc sic miéng,
vv...), ché phim dé tiém (vi du: cac thudc tiém, vv...), ché phdm cho chay than
(vi du: cac chat thdm tach, vv...), ché phém dé hit (vi du: cac thude hit , VV...),
ché phim dé st dung cho mit (vi du: cac chét 1ong va dung dich dung cho mit,
céc thubc m& mét, vv...), ché phim d sir dung cho tai (vi du: ché pham cho tai,
vv...), ché phdm dé str dung cho miii (cac ché phdm dung cho mili, vv...), cc ché
phim dung cho truc trang (vi du: cac thubc dan, cac ché phim ban rin dé sir
dung cho tryc trang, thudc thut dé s dung cho truc trang, vv...), ché phém dé s
dung cho am dao (vi du: cac vién nén dé su dung cho am dao, cac thubc dan dé
sir dung cho am dao, vv...) va céac ché phim dé sir dung qua da (vi du: cac ché
phim rin dé st dung qua da, cic chét 16ng va dung dich dé sir dung qua da, cac
dang xit, thudc mo, kem, gel, miéng dan, vv...).

[Ché phdm duong ubng]

Ché phdm duong ubng bao gdm, vi du, cc vién nén, cac vién nang,
dang hat, bot, chét long va dung dich dé s dung cho duong uéng, Xi ro, thach
dé str dung cho duodng ubng, vv... Déi véi ché phim duong ubng, c6 cac dang
lidu luong phéng thich ngay lap tirc thé hién méiu giai phong cua céac hoat chét
ma khong dugc bién d6i cd ¥ va cac dang lidu luong giai phong duoc bién ddi 1a
cac ché phém thé hién mau dugc bién dbi cua cac hoat chit ma dugc bién dbi
phu hop cho muc dich mong muén nho thiét ké cong thic cu thé va/hoic cac

phuong phap san xuit. Cdc dang liéu luong gidi phong dugc bién dbi bao gdm
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cac ché pham giai phong kéo dai va dugc tan trong rudt. Cac ché pham tan trong
rudt (giai phong cham) gidi phong khéi hoat chit khéng & trong da day ma chu
yéu ¢ rudt non, dé ngin nglra sy suy giam hodc su phan huy cua cac hoat chét
trong da day hodc dé lam giam kich ng cua cac hoat chét trén da day. Cac ché
phim tan trong rudt thuong dugc phu véi mang ding cho rudt khong hoa tan
axit. Cac ché phim giai phong kéo dai duoc thiét ké dé kiém soat toc do giai
phong va thoi gian gidi phong cia cac hoat chét va dé han ché giai phong dén
cac vi tri thich hgp trong da day rudt dé lam giam tan sd lidu va/hodc lam giam
bét lgi hodc cac tac dung phu. Cac ché phdm giai phong kéo dai thuong dugc
didu ché bang cach sir dung cac chét phu hop ma kéo dai su giai phong cua céac
hoat chat. Cac dang bao ché udng nhu cc vién nang, cac hat va cac vién nén co
thé duoc phu véi cac chét phu thich hop, nhu dudng, cdc rugu chtra dudng, hodc
cac polyme, nham dé nuét d& dang hodc ngin su suy giam cua cac hoat chét.
(1) Céc vién nén

Céc vién nén 1a ché phim rén c6 hinh dang va kich thudc mong mudn,
dugc nhdm dé s dung cho dudng udng, va bao gdm céc vién nén tan trong
miéng, cac vién nén co thé nhai, cac vién nén sui, cac vién nén c6 thé phén tan,
cac vién nén hoa tan dugc goi chung la cac vién nén nhu cac vién nén phéng,
cac vién nén dugce boc mang, cac vién nén dugc phu duong, cac vién nén da 16p
va cac vién nén dugc phu ap luc, vv... Cac vién nén phang thuong duge didu ché
theo cac phuong phép (a), (b) va (¢) sau:
(a) tron d(“)ﬂg nhét cac hoat chét va cac ta dugc nhu chét pha loang, cac chét két
dinh va cac chat nghién, nghién véi nuéc hodc dung dich két dinh bang cac
phuong phap phu hgp, trdn voi chét boi tron, va sau d6 nén thanh hinh dang va
kich thuéc mong mudn;

(b) tron df‘mg nhét céc hoat chét va cac ta dugc nhu chat pha loang, cac chét két
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dinh,

va céc chat nghién, va sau d6 nén truc tiép, hoac nén sau khi bd sung cac hoat
chit va chét bdi tron vao cac hat dugc diéu ché trudc do tir cac ta duoc va sau
d6 tron déng nhét;

(c) tron ddng nhét cac hoat chat va cac t4 dugc nhu chit pha lodng va cac chat
két dinh, 1am 4m v6i dung moi, tao thanh hinh dang va kich thuéc nhét dinh, va
sau d6 lam kho bang cac phuong phap phu hop;

Cac vién nén dugc phi mang c6 thé dwoc didu ché, thuong 13, bing cach phu
céc vién nén phang sir dung céc chit pha phit hgp nhu cac polyme. Céc vién nén
duoc phu duong c6 thé duge didu ché, thuong 13, bang cich phii cac vién nén
phing st dung céc chét phii phit hgp bao gdm dudng va cac rugu chira dudng.
Céc vién nén nhiéu 16p c6 thé duge didu ché bang cach nén cic hat cla céc ché
pham khac nhau dé tao ra cac vién nén duoc tao 16p bang phuong phap phu hop.
Cac vién nén dugc phu ap luc co thé duoc diéu ché bang cach nén cac hat dé
pht cac vién nén co 101 phia trong bang cac ché phim khac nhau. Ngoai ra, cic
vién nén c6 thé dugc diéu ché 1am cac vién nén tan trong rudt hodc cac vién nén
giai phong theo thoi gian bang cac phuong phap phu hop da biét. Cac vién nén
tan ra theo duong uéng, cac vién nén co thé nhai, cic vién nén sui, cac vién nén
c6 thé phan tan, cac vién nén hoa tan la cac vién nén ma duogc bd sung vai tro
riéng biét bing cach chon céc ta duge phu hgp, va co thé dugc diéu ché theo cac
phuong phap da néu. Cac vién nén tan ra theo duong udng 14 céc vién nén ma
duoc phan tan hodc hoa tan nhanh chéng trong khoang mi¢ng; Céac vién nén c6
thé nhai 13 c4c vién nén ma dugc sir dung bing cach nhai; Cac vién nén sti bot
14 cac vién nén ma duoc phén tan hodc tan nhanh v6i cac bong bong trong nudc;
Céc vién nén c6 thé phén tan 12 cdc vién nén ma dugc sir dung sau khi da dugc

phan tan trong nudc; Cac vién nén hoa tan 1a cac vién nén ma dugc st dung sau
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khi d& dugce hoa tan trong nude. Céac vién nén sui bot ¢ thé duoc diéu ché st
dung céc chét axit va carbonat hodc hydrd carbonat phit hgp lam céc ta dugc.
(2) Céc vién nang

Cac vién nang la céc ché phém duoc boc trong cac vién nang hodc duoc
boc v6i cac nén vo nang, nham dé st dung cho dudng ubng. Cac vién nang dugc
phan loai thanh cac vién nang clrng va cac vién nang mém. Cac vién nang cimg
¢6 thé dugc didu ché bang phuong phap ma hdn hop ddng nhat ciia cic hoat
chét vi chat pha lodng va céc ta dugc phi hop khac, hodc cac hat hodc cac khdi
lvong dugce tao ra dugc diéu ché bé‘lng cac phuong phéap phu hop, duoc lam déy
vao trong cac vé nang khi chung dugc nén nhe ngay lic d6 hodc sau do. Cac
vién nang mém c6 thé duoc diéu ché bang phuong phap ma cac hoat chét va cac
td dugc phu hop dugce tron, duoc boc bang nén v6 nang phu hgp nhu gelation
duoc 1am déo bang cich bd sung glycerin, D-sorbitol, vv... va dugc dic thanh
hinh dang va kich thuéc phu hgp. Céc vién nang co thé dugc diéu ché 1am cac
vién nang tan trong ruft hoac dugc giai phong kéo dai bang phuong phap da
biét phi hop. Céc chét tao mau va céc chit bao quan, vv... ¢6 thé duoc bd sﬁng
vao cac nén vo nang.
(3) Céc hat

Cac hat 1a céc ché phém duogc diéu ché bai su tao hat, va bao gém cac
hat sui ngoai cac hat dugc goi chung. Cac hat cé thé duoc diéu ché béng cac
phuong phép sau (a), (b), va (c);
(a) D&i voi cac hoat chat dang bot bd sung chét pha loang, cac chit két dinh, cac
chét nghién, hodc céc ta dugc phu hgp khéc, tron dé déng nhét, va tao hat béng
phuong phép phu hop;
(b) Dbi v6i cac hoat chit dugc tao hat trudc do bd sung cac ta dugc nhu chét

pha loang, va tron dé ddng nhat;
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(¢) cho céc hoat chit dugc tao hat trudc do bd sung céac ta dugc nhu chét pha
lodng, va tao hat bang phwong phap phu hop;
Cac hat co thé duoc phu néu can, va co thé dugc didu ché 1am cac hat dugc
trang rudt hodc dugc giai phong kéo dai. Cac hat sui co thé dugc didu ché su
dung céc chét axit va carbonat hoic hydrd carbonat phu hop. Céc hat sui 1a céac
hat ma dugc phan tan hodc tan nhanh tao cac bong bong trong nudc. Céac hat ¢6
thd duoc didu ché 1am cac chit hat min bang cach diéu chinh kich thudc hat.
(4) Cac bot

Cac bot 14 cac ché phdm & dang bot, va thuong duge didu ché bang cach
tron dong nhit cac hoat chét v6i chit pha lodng hodc cac ta duge phu hop khac.
(5) Cac chét long va dung dich dé sir dung cho dudng ubng

Céc chit 16ng va dung dich dé sir dung cho duong ubng 1a cac ché pham
& dang long hodc trang thai sén sét c6 tinh nhét va co thé chay dugec, va cac dich
chiét ruou, huyén phu, nhii trong va nuéc chanh duge bao gbm trong danh muc
nay ngoai cac chit léng va dung dich duge goi chung dé su dung cho duodng
ubng. Céac chat 16ng va dung dich dé sir dung cho dudng ubng thudng duge diéu
ché bang cach hoa tan, nhii héa hodc tao huyén phi céc hoat chét trong nuéc
tinh khiét cung voi céc ta dugc, va béng cach loc néu can. Céc dich chiét ruou 1a
cac chét 16ng trong sudt, ngot va thom, chira etanol, va thuong duoc didu ché
bang cach hoa tan céac hoat chét rén hodc cac chiét xuat ctia chiing trong etanol
va nuéc tinh khiét, bd sung cac chit thom va sucroza, dudng va cic chét tao
ngot khac, va lam trong bang cach loc hodc quy trinh khac. Céc thé huyén phu
1a cac ché pham 1éng cua céc hoat chat dugc ngung tu déu va dong nhét trong
chit din thubc, va thuong duge didu ché bang cach b6 sung chét tao huyén phu
hodc céac ta dugc phu hop khac va nudce tinh khiét hodc dau vao cac hoat chit

rén, va tao huyén phu dong nhat vé tong thé bang phuong phap phu hgp. Cac
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nhil twong 13 cac ché pham 1ong cua cac hoat chit duoc nhil tvong héa déu va
dbng nhat trong chét dan thubc dang long, va thuong duge diéu ché bang cach
bd sung cac chét tao nhil tuong va nudce tinh khiét vao cac hoat chit dang long,
va tao nhil tuong déu va dong nhét bang phuong phap phu hgp. Ngoai ra, nude
chanh 1a cac ché phém long, trong subt, chua va ngot, nham dé st dung cho
duong ubng.
(6) Céc sird

Céc sir6 1a chét 16ng hozc cac ché pham ran hodc 16ng c6 tinh nhét chia
duong hodc cac chit tao ngot, va bao gdm céc ché pham dung cho xi rd. Cac
sir6 thuong dugce diéu ché bé’mg cach hoa tan, tron, tao huyén phu hodc tao nhii
tuong cac hoat chét trong dung dich cua sucrose, dudng va cac chét tao ngot
khac, hoic trong xi r6 don. Khi can, hdn hop dugc dun sdi, va dugc loc trong
khi néng. Cac ché pham dung cho xi 16 1a cac ché phdm & dang céc hat hodc
bot, ma tré thanh xi rd bang cach b sung nuée. Chung c6 thé duogc goi 1a “xi rd
kho”. Céac ché phdm dung lam xi rd thuong dugc didu ché v6i dudng hodc céac
chét tao ngot theo phuong phap didu ché cac hat hodc bot da néu.
(7) Cac thach dé str dung cho dudng ubng

Céc dang thach dé str dung cho dudng ubng 1a cac ché phim sén sét khong thé

chay c6 hinh dang va kich thuéc nhét dinh, va thuong duge didu ché bang céch
tron cac hoat chét voi cac ta dugc phu hgp va nén gel polyme, tao thanh hd va
tao thanh hinh dang va kich thuéc nhat dinh bang phuong phéap phu hop.
[Ché pham dé sir dung & niém mac miéng]
(1) Céc vién nén dé str dung & niém mac miéng

Cac vién nén dé st dung & niém mac miéng 13 cac ché phdm ran c6
dang nhét dinh, va bao g@)m cac vién nén det tron/hinh thoi, ngdm dudi ludi, cac

vién nén cho khoang miéng, cac vién nén tu dinh vao thanh rudt va cac keo cao
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su nhai tao thudc. Céac ché pham dé str dung & niém mac miéng thuong duge
didu ché theo phuong phdp da néu cua cac vién nén. Cac vién ngdm det/vién
ngdm la cac vién nén dé s dung ¢ niém mac miéng, ma dugc hoa tan hodc phéan
ra dan dan trong miéng; cac vién nén dat dudi ludi la cac vién nén dé su dung &
niém mac miéng, ma tur d6 cac hoat chit dugc hoa tan nhanh chong dudi miéng
va duoc hép thu qua niém mac miéng; Cac vién nén ding & ma la cac vién nén
dé sir dung & niém mac miéng, ma tir d6 cac hoat chét dugc hoa tan dan gitta m4
va ring, va duoc hap thu qua niém mac miéng; cac vién nén dinh vao niém mac
1a cc vién nén dé st dung & niém mac miéng ma dugc ap bang cach dinh vao
niém mac miéng; cac keo cao su nhai tao thudc 1a cac vién nén dé st dung &
niém mac miéng, giai phong céc hoat chét bing cach nhai.
(2) Cac thudc xit dé su dung & niém mac miéng

Céc thude xit dé stir dung & niém mac miéng 1a ché phdm ma ap cac hoat
chét bf?lng cach Xit vao trong khoang miéng ¢ dang suong mu, bot, bot hoac cac
dang bt nhao, va thuong duoc didu ché bang cach hoa tan hodc lam ngung tu
cac hoat chit va céc ta duoc phu hop trong dung méi, bd loc, néu can, va lam
ddy vao trong vit chtra cung vé6i cac khi hoa long va duge nén, hodc hoa tan
hodc tao huyén phu céc hoat chit va cac ta duoc phu hgp trong dung moi, va
lam day vao trong vat chira, va lam dy voi bom dé phun.
(3) Cac ché phim béan rin d st dung & niém mac miéng

Céc ché phim ban rin dé st dung & niém mac miéng 1a cac ché phim &
dang kem, gel hodc thubc md&, nham st dung cho niém mac miéng. Cac ché
phim ban ran dé sit dung & niém mac miéng thuong duoc diéu ché bang cich
nhil héa cac hoat chét cing véi cic ta duge st dung nudce tinh khiét va thanh
phan dau nhu m& khodng, hodc bing cach dong nhét cac hoat chét cing véi cac

td dugc phu hop su dung gel polyme hodc diu va cac chét béo lam co sd. Cac
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thudc kem cac ché phidm ban ran, ma & dang cac nhil tuong dau trong nuéc hoic
nuge trong dau. Cac ché pham ky nudc & dang cla cac nhil twong nudc trong
dau c6 thé duogc goi la “cac thudc kem tinh diu”. Céac thubc kem thuong dugc
diu ché biang cach tron dong nhit va tao nhil héa thanh phén pha dau va thanh
phén pha nudc, ca hai dugce lam 4m, ma mot trong s6 d6 chura cac hoat chét. Cac
thanh phan nay c6 cac thanh phan cau thanh sau. Thanh phan pha dau: Vaselin,
cac ruou béo, vv..., ¢c6 hodc khong co cac chét tao nhii tuong hodc céc ta duogc
phu hop khac. Thanh phén pha nudc: nuéce tinh khiét c6 hodc khong c6 cac chit
tao nhil twong hodc céc ta duge phu hop khac. Cac gel 1a cac ché phdm sén sét.
Co cac gel chura nudce va gel chira dau Céc gel chira nude thuong dugce didu ché
bang cach bd sung cac polyme, cac ta duge va nudc tinh khiét khac vao cac hoat
chét, hoa tan hodc tao huyén phu, va duoc genlatin hoa bang cach lam néng va
lam ngudi hodc bang cich bd sung cac chit tao genlatin. Cac gel chura dau
thuong dugc didu ché bang cach bd sung cic nén dau dang 16ng nhu céac glycol,
cac rugu béo va cac ta dugce khéac vao céc hoat chét va tron. Cac thudc md 1a cac
ché phim ban rin, ma hoa tan hodc phan tan cac hoat chét trong nén. C6 hai
loai, cac thude m& ky nude va céc thudc m& wa nude. Cac thubc m& ky nuée
thuong duoc didu ché bang cach 1am néng dé 1am tan chay cac nén ky nuéc nhu
cac dau béo, cac loai sap hodc parafin, bd sung va tron céc hoat chét trong nén
dé duoc hoa tan hodc phan tan, va nhao toan bd dé tao su déng nhét. Céc thudce
md wa nude thuong dugce diéu ché bing cach 1am nong dé 1am tan chay cac nén
wa nude nhu macrogol, bd sung va tron cac hoat chét trong cac nén, va nhao
toan b dé tao su déng nhét.
(4) Cac ché pham dung lam thudc sic miéng

Céc ché phdm dung lam thudc stic miéng 1a céc ché phdm 16ng nham dé

ap cuc bo vao cac khoang miéng va hong. Céac ché pham loai rdn cén dugc hoa

-70-



36297

tan trong nudc trude khi sit dung cling dugc bao gdm trong danh muc nay. Céc
ché phim dung lam thubc stc miéng thuong duoc didu ché bang cach hoa tan
céc hoat chét trong dung mdi ciing véi cac ta dugc phu hop, va loc néu can. Cac
ché pham ran duge didu ché theo phuwong phép da néu cua cac vién nén hodc cac
hat.
[Cac ché phim dung dé tiém)]
(1) Céc thubc tiém

Céc thudc tiém 1a cac ché pham vo trung can duoc dua truc tiép vio co
thé qua da, co hodc mach mau, thuong ¢ dang dung dich, huyén phi hozc nhil
tuong cua céac hoat chét, hoic dang rin ma chira cac hoat chét can dugc hoa tan
hodic dugc tao huyén phu trude khi st dung, va bao gdm cac thude tiém kho
duoc gitt lanh, bot, 6ng ti€ém da nap san, hop chura, cac thude truyén theo duong
tiém, cac chét cdy/thudc vién va céc thubc tiém duoc giai phong kéo dai ngoai
cac thudc tiém dugc goi chung. Céc thudc tiém dugc didu ché bing phuong
phap (a) va (b) sau:
(a) Hoa tan, tao huyén phti hodc nhii héa cac hoat chét c6 hodc khong c6 céc ta
duogc trong nude dé tiém hoic chit dan thudc chira nude hodc khong chira nude
ddng nhét, lam day vao trong cac vat chira dé tiém, 1am kin, va vo trung.
(b) Hoa tan, tao huyén pht hodc nhii héa céc hoat chét c6 hodc khong c6 céc ta
dugc trong nudce dé tiém hodc chat dan thube chira nuéc hodc khdng chira nudc,
va chét loc loc vo tring, hodc diéu ché chét 1ong dong nhat vo tring, lam day
vao trong cac vat chira dé tiém, va lam kin;
Céac thube tiém kho duoc giit lanh thudng duoc didu ché bang cach hoa tan céc
hoat chét c6 hodc khong c6 céc td duge nhu chét pha loang trong nudc dé tiém,
dung dich khtr trung bang viéc loc vo trung, lam day chat loc truc tiép vao trong

cac vat chua riéng dé tiém va dugc lam lanh kho, hodc chia chat loc trong cac
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vat chira cu thé, dugc lam lanh kho va duogc chuyén vao trong cac vat chtra riéng
dé tiem. Bot ding 1am cac thude tiém thuong dugc didu ché bang cach loc vo
trung dung dich cua cac hoat chét, thu duge bot bang cach két tinh tir dung dich
hodc tron bd sung bot v6i cac ta duge duge vo trung, va lam day bot vao trong
cac vat chuira riéng dung lam cac thudc tiém. Céac dng tiém duge lam day trude
dung l1am céc thube tiém thuong dugc diéu ché bang cach hoa tan, tao huyén
phu hodc nhii hoa céac hoat chit c6 hodc khong co6 cic ta duge trong chét dan
thude, va 1am day vao trong cic éng tiém. Cac hop chua duge st dung bing
céch ghn trong thiét bi tiém dé sir dung riéng biét. Cac hop chira dé tiém thuong
duoc diéu ché bé‘mg cach hoa tan, tao huyén phu hodc nhil hda céc hoat chét ¢6
hodc khong c6 cac ta dugc trong chét din thudc, va lam ddy vao trong cac hop
chia. Cac thube truyén theo dudng tiém thuong 1a cac thubc tiém khong nho
hon 100 mL, nham dé st dung qua duong tinh mach. Chét cdy/thubc vién 1a cac
thubc tiém dang gel hodc rin, nhim dé dung dudi da hogc dudi bap nho thiét bi
céy hodc diéu tri thuc té, cho muc dich gidi phéng cac hoat chét trong mot
khoang thoi gian dai. Chét cAy/thudc vién thuong dugce diéu ché & dang vién,
trung thé hodc gel sit dung polyme thoai bién sinh hoc. Céac thudc tiém giai
phong kéo dai 1a cac thudc tiém duoc st dung dé ding trong co, cho myc dich
giai phong cac hoat chét trong mot khoang thoi gian dai, va thuong dugc diéu
ché bang cach hoa tan hoic tao huyén phi cic hoat chét trong chét din thude
khong chua nude nhu dau thuc vat, hodc béng cach tao huyén phu céc trung thé
duoc didu ché v6i polyme thodi bién sinh hoc.
[Céc ché phdm dung cho loc mau]
(1) Cac chét loc mau

Céc chét loc méu 1a cac ché phdm & dang 16ng, hodc & dang ran ma can

dugc hoa tan trude khi st dung, nham dé loc mau mang bung hodc thdm tach
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mau, va bao gom céc chét loc mau mang bung va cac chét thim tach mau. Céc
chét thAm tach mang bung la vo trang céc chat thAm tach, nham dé sir dung cho
loc mau mang bung, va thuong duoc diéu ché b%lng cach hoa tan cac hoat chét
v6i cac ta duge phu hop trong chit din thudc dé tao thé tich nhét dinh, hoic
bing cich 1am day cac hoat chét dugc két hop véi céac ta duge phu hgp trong vét
chira, va lam kin n6. V6 tring néu can Trong trudng hop céc ché phadm rin can
duoc hoa tan trude khi st dung, n6 co thé duoc diéu ché theo phuwong phép diéu
ché d3 néu cua cac vién nén hodc cac hat. Cac chét thim tach mau 1a cc chét
thim tach dugc st dung cho thim tich méu, va thuong dugc diu ché bang cach
hoa tan cac hoat chét véi cac ta duoc trong chit din thudc dé tao thé tich nhét
dinh, hoac bé'lng cach lam déy cac hoat chit voi céc ta dugc trong vat chua.
Trong truong hgp céc ché phdm rin cn dugc hoa tan trude khi st dung, né c6
thé dugc didu ché theo phuong phap diéu ché da néu cla cac vién nén hodc cac
hat.
[Ché pham dé hit]
(1)Céc thubc hit

Céc thudc hit 1a cac ché phdm nham dé sir dung 1am cac sol khi dén éng
phé quan hoic phéi. Cac thude hit dugc phan loai thanh cac thudc hit daﬁg bot
kho, cac ché phim hit dang 16ng va cac thudc hit dugc phan lidu lugng. Céac
thuéc hit dang bot kho 14 cac ché phdm ma phan phdi lugng vao qua dudng tho
khong d6i, nham dé st dung nhu céc sol khi dang hat rén, va thudng duoc diéu
ché bang cach nghién céc hoat chéat thanh cac hat min. Truong hop can thiét,
lactoza hodc cac ta duge phu hgp khac duge bd sung dé taé hén hop dong nhit.
Ché phim hit dang 16ng 1a cac thudc hit dang 1éng ma dugc st dung bang thiét
bi hit nhu van hanh médy xong hoi. Ché phim hit dang long thuong dugc diéu

ché bang cach tron cac hoat chét v6i chét dan thudc va cac chit dang truong phu
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hop va/hoac cac chét diu chinh pH dé tao dung dich hogc huyén phu, va bing
cach loc néu can. Cac thude hit duge phan lidu luong 1a cac ché pham ma phéan
phéi lidu lwgng cac hoat chét khong ddi tir vét chira ciing voi chét diy duoc lam
day vao trong. Cac thudc hit dugc phén lidu lugng thudng dugc didu ché bang
cach hoa tan cac hoat chét véi cac chét phén tan phu hop va cac chit 6n dinh
trong chit din thudc dé tao dung dich hodc huyén phd, va bang cach lam day
trong cac vat chira chiu ap luc cung voi chét diy dang léng, va thiét dat cac van
dinh lugng.
[Ché phdm dé st dung cho mit]
(1)Cé4c chét 1ong va dung dich dung cho mat

Céc chit 16ng va dung dich dung cho mit 1a cac ché phim vo tring dang
l6ng, hodc ran can dugc hoa tan hoic duge tao huyén phu trude khi st dung,
nhim st dung cho tai két mac hodc cac md mit khac. Cac chéit léng va dung
dich ding cho mét thuong dugc didu ché bang cach hoa tan, tao huyén phi cac
hoat chét trong chét dan thudc sau khi bd sung cac ta dugc dé tao thé tich khong
ddi, hodc tron cac hoat chét va cac ta dugc, va lam d?xy vao trong cac vat chua.
(2) Céc thubc mo diing cho mit

Céc thudc m& dung cho mit 13 céc ché phdm vo tring dang ban rén,
nhim s dung cho ti két mac va cac mod mit khac. Cac thubc md ding cho mat
thuong dugc didu ché bang cach tron dung dich ddng nhit cia hodc cic hoat
chit dugc tao bdt min véi md khoang hodc céc nén khac, va lam déy vao trong
cac vat chira.
[Ché phim dé dung cho tai]
(1) Ché phdm dé dung cho tai

Ché phdm dé dung cho tai 1a chét 16ng, ban rin, hoic céc ché phdm ran

ma can dugc hoa tan hodc dugc tao huyén phu trude khi st dung, nham st dung
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cho tai trong hodc tai ngoai. Ché phdm dé dung cho tai thuong dugc diéu ché
bing cach lam day trong céc vat chira véi cac chét 1ong trong d6 céc hoat chat
va cac td dugc dugce hoa tan hodc dugce tao huyén phu trong chit dan thubc dé
tao thé tich khong ddi, hodc véi bot trong d6 cac hoat chét va cac ta duge dugc
tron.
[Céc ché phim dé dung cho miii]
(1) Cac ché phdm ding cho miii

Céac ché pham dung cho mii 1a céc ché phdm nhim st dung cho cac
khoang miii hodc mang niém miii. Céac ché phdm ding cho miii dugc phén loai
thanh céac thubc hit dang bot kho dung cho miii va céc ché pham long dung cho
miii. Cac thudc hit dang bot khd ding cho mii 1a céac ché phdm dang bot min,
nham st dung cho céac khoang miii. Cac thudc hit dang bot kho dung cho miii
thuong duoc diéu ché bang cach nghién cac hoat chat thanh cac hat min vira
phai, hodc bing céch tron ddng nhit véi cac ta duoc néu cin. Céc chit 16ng va
dung dich dung cho miii la cac ché pham 16ng, hodc céc ché phdm ran can duoc
hoa tan hodc dugc tao huyén phu trudc khi st dung, nhim s dung cho cac
khoang miii. Céc chit léng va dung dich dung cho miii thuong duoc didu ché
bang cach hoa tan hoic tao huyén phu cac hoat chét trong chét dan thubc cling
vOi cac ta duoc, va loc néu cin. Cac chat déng notron va/hodc cac chit diéu
chinh pH ¢6 thé duoc str dung.
[Céc ché phémrdé stir dung cho tryc trang]|
(1) Céc thudc dan d sir dung cho tryc trang

Céc thubc dan dé st dung cho truc trang 13 céac ché pham ban ran co
hinh dang va kich thudc mong mudn, nham dé dung cho truc trang, ma giai
phong cac hoat chat bang cach tan & nhiét do co thé hozc hoa tan hodc phan tan

dan dan trong cac dich tiét ra. Cac thudc dan dé sir dung cho truc trang thudong
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dugc didu ché bang cach tron ddng nhit cac hoat chét va cac ta duge nhu céc
chét phéan tan va cac chét tao nhil twong, hoa tan hodc tao huyén phu dong déu
trong nén ma dugc héa 1ong bang cach lam am, lam day thé tich khong d6i cua
nguyén liéu tao ra vao trong céc vat chtra, va diic né thanh hinh dang va kich
thude. Céc nén ua chit béo hodc cac nén ua nudc thudong duge sir dung.
(2) Céc ché phém béan ran dé st dung cho tryc trang

Céc ché phim ban rin dé st dung cho truc trang 1a cac ché phdm ma &
dang kem, gel hodc thubc md nham s dung cho quanh hogc bén trong hau mén.
Céc ché phim ban rin dé st dung cho tryc trang thuong dugc didu ché bang
cach nhil héa cac hoat chét voi cac ta duge trong nudce tinh khiét va thanh phan
dau nhu Vaselin, hodc b?!mg cach tron déng nhét cac hoat chét va cac ta dugc
trong nén cia gel polyme hodc thudc m&. Cac thubc kem dé sir dung cho truc
trang thuong dugc didu ché bang cach tron d6ng nhat va tao nhil héa thanh phéan
pha diu (nhu vaselin, cdc rugu béo, vv...) va cic thanh phan pha nuéc (nhu
nudce tinh khiét ¢6 hodc khong c6 cac chit tao nhil tuong hodc céc ta dugc phu
hop khac), ca hai dugc lam Am, ma mot trong s6 d@6 chira cac hoat chét. Cac gel
dé st dung cho tryc trang 1a ché pham genlatin. C6 cac gel chira nude va gel
chta ddu Cac gel chira nu6e duge didu ché bing cach bd sung cac polyme, cac
ta duoc khac va nudc tinh khiét vao cac hoat chét, va hoa tan hoic tao huyén
phu, va dugc genlatin hoa bang cach 1am néng va lam ngudi hoac bang cach bd
sung cac chét tao genlatin. Céc gel chira dau duoc didu ché bang cach bb sung
cac nén dau dang 16ng nhu céc glycol, cac rugu béo va cac ta duge khac vao cac
hoat chét va tron. Cac thubc md dé sir dung cho truc trang 1a cac ché phdm ban
ran, ma hoa tan hodc phan tan cac hoat chit trong nén. C6 hai loai, thubc m& ky
nuée va cac thube md va nude. Cac thude md ky nude thuong duge diéu ché

bang cach lam néng dé lam tan chay cac nén ky nudc nhu céc dau béo, cac loai
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sap hodc parafin, bd sung va tron cac hoat chét trong cac nén dé duoc hoa tan
hodc phén tan, va nhao toan bg dé tao ddng nhét. Céc thuéc m& wa nudc thuong
duoc didu ché bang cach lam néng dé lam tan chay cac nén wa nuéc nhu
macrogol, bd sung va tron cic hoat chét trong cac nén, va nhao toan bd dé tao
dbng nhat.
(3) Cac thubc thut dé su dung cho truc trang

Céc thube thut dé sir dung cho truc trang 1a céc ché phdm & dang long
hodc trang thai nhét va genlatin, nham dé s dung qua hau moén. Cac thube thut
dé st dung cho truc trang la cac ché phdm thuong dugc diéu ché bang cach hoa
tan hodc tao huyén phu cac hoat chét trong nudc tinh khiét hodc chat din thudc
chira nuge phi hop dé tao ra thé tich cho trude, va 1am day trong cac vat chira.
Céc chét phan tan, céc chét én dinh va/hodc céc chét diu chinh pH 6 thé duge
st dung.
[Céc ché phdm dé dung cho 4m dao]
(1) Céc vién nén dé str dung cho 4m dao

Cé4c vién nén dé st dung cho am dao la céc ché phém rén c6 kich thudc
va hinh dang mong mudn, nhim sir dung cho 4m dao, ma giai phong cic hoat
chét bang cach hoa tan hodc phan tan din dn trong cac dich tiét ra. Céc vién
nén dé sir dung cho 4m dao thuong dugce diéu ché theo phuong phap diéu ché da
néu ctia cc vién nén.
(2) Céc thudc dan dé sir dung cho am dao

Céc thudc dan dé sir dung cho 4m dao 1a cac ché phém ban ran c6 kich
thuéc va hinh dang mong mubn, nham sir dung cho 4m dao, ma giai phong céac
hoat chit bang cach tan & nhiét d6 co thé hodc bang cach hoa tan hodc phan tan
din dan trong cac dich tiét ra. Cac thubc dan dé s dung cho am dao thuong

duoc didu ché theo phuong phap didu ché da néu cua cac thube dan dé sir dung
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cho tryc trang.
[Ché phidm dé sir dung qua da]
(1) Céac ché phdm rin dé st dung qua da

Céc ché phim rin dé sir dung qua da la céc ché phdm rin nhiam dé st
dung qua da (bao gdm da dau) hodc mong tay. Céc bt dé st dung qua da duoc
bao gém trong danh muc nay. Cac bot dé str dung qua da la cac ché pham ran
bot nham dé st dung bén ngoai. Cac bot dé st dung qua da thuong dugc diéu
ché bang cach tron ddng nhét céac hoat chét va céc ta duoc nhu chét pha lodng va
nghién hén hop.
(2) Cac chét long va cac dung dich dé sir dung qua da

Céc chat 1ong va cac dung dich dé sir dung qua da la céc ché phdm léng
nhim st dung cho da (bao gdm da d4u) hoic mong tay. Déu xoa bop va thude
xtrc ngoai da dugc bao gdm trong danh muc nay. Cac chét 1ong va cac dung dich
dé sir dung qua da thudng duge didu ché bang cich tron cic hoat chét va cac ta
duoc trong chit din thudc, va loc néu cin. Cac dau xoa bép 1a cac ché pham
dang 16ng hodc dang bun nhidm dé st dung bén ngoai dén da bang cach xoa. Cac
thudc xtc ngoai da céc chit 1ong ding bén ngoai trong do cac hoat chét duoc
hoa tan, nhil hoa hodc dugc phéan tan déu trong chét dan thubc chtra nudce. Céc
thube xtc ngoai da thuong duoc diéu ché bang cach hoa tan, tao huyén phu
hodc nhii hoa cac hoat chét trong nudc tinh khiét vai cac ta dugc va tao su déng
nhét vé tong thé.
(3) Céc thube xit dé st dung qua da

Cac thude xit d st dung qua da 1a cic ché phdm nham d xit cac hoat
chét 1én trén da & dang suong, bot, cac dang hodc trang thai bot nhado. Céc thude
xit dé stir dung qua da dugc phan loai thanh cac sol khi dé st dung qua da va

bom céc dang xit d& st dung qua da. Céc thudc xit dé str dung qua da thuong
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duoc didu ché bing cach hoa tan hodc tao huyén phu cac hoat chét trong chét
dan thudc, loc néu can, va lam ddy trong cic vat chira. Céc sol khi dé sur dung
qua da la cac dang xit ma nguyén tr hoa cac hoat chét cling véi cac khi héa 16ng
va dugc nén dugc lam day trong cic vat chira. Céc sol khi dé sir dung qua da
thuong duge diéu ché bing cach hoa tan hodc tao huyén phi cac hoat chat trong
chét dan thudc, 1am déy v6i cac chit déy long trong cac vat chira chiu ap luc, va
thiét 1ap van xit lién tuc. Néu cén, cac chit phan tan va cac chét én dinh c6 thé
dugce st dung. Cac dang xit bom dé st dung qua da 1a cac dang xit ma tao dang
nguyén tir cac hoat chét trong céc vat chtra bang cach bom. Céc dang xit bom dé
sir dung qua da thuong duoc diéu ché bang cach hoa tan hoic tao huyén phu céc
hoat chit véi cac ta duoc trong chit dan thudc, 1am déy trong cac vat chira va
dat bom vao cac vat chua.

(4) Cac thudc m&

Céac thudc md 1a cac ché phém bén ran dé duoc ap vao da, ma hoa tan
hodc phéan tan céc hoat chét trong nén. C6 hai loai, cac thuc m& ky nuéc va cac
thuéc m& wa nude. Cac thube md ky nude thuong duge didu ché bang cach lam
néng dé lam tan chay cic nén ky nuéc nhu céc dau béo, cac loai sap hodc
parafin, bd sung va tron céc hoat chét trong nén dé duoc hoa tan hodc phén tan,
va nhao toan bo dé tao su déng nhét. Céc thudc m& wa nudc thuong duge diéu
ché bang cach lam néng dé 1am tan chay cic nén wa nuéc nhu macrogol, b
sung va tron céc hoat chét trong cac nén, va nhao toan bd dé tao sy dong nhét.
(5) Cac thudc kem

Céc thubc kem 1a cac ché phdm ban rin dé dugc ap vao da, ma ¢ dang
clia cac nhii tuong dau trong nudc hodc nudc trong dau. Céc ché pham ky nudc
¢ dang cda cac nhii twong nudc trong diu c6 thé duoc goi 1a “cac thudc kem

tinh dau”. Cac thudc kem thudong duoc didu ché bang cach tron dong nhét va tao
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nhii hoa thanh phan pha du va thanh phan pha nuéc, ca hai duge lam 4m, ma
mdt trong sd d6 chtra cic hoat chét. Cac thanh phan nay c6 c4c thanh phén céu
thanh sau. Thanh phé‘m pha dau: Vaselin, cac ruou béo, vv..., c6 hodc khong co
cac chit tao nhii twong hodc céc ta duge phu hop khéac. Thanh phan pha nuéc:
nudce tinh khiét c¢6 hoic khong c6 cac chét tao nhii twong hodc cac ta dugc phu
hop khéc.
(6) Cac gel

Céc gel 1a cac ché pham sén sét nham st dung cho da. Cé céc gel chira
nuge va gel chia dau Cac gel chtta nuGe thuong duge didu ché bang cach bd
sung céac polyme, cac td dugc va nudce tinh khiét khéac vao cac hoat chét, hoa tan
hodc tao huyén phu, va dugc genlatin hoa bang cach lam néng va lam ngudi
hodc bang cach bd sung céc chét tao genlatin. Céc gel chua dau thuong dugc
diéu ché bang cach bd sung cac nén dau dang 16ng nhu céc glycol, cac rugu béo
va céc td duoc khac vao céac hoat chét va tron.
(7) Céc miéng dén

Céc miéng déan 1a cac ché phim nhim dé dugc gin 1én da. Cac miéng
dan duoc phan loai thanh miéng dén bang/ thach cao va miéng dan dang
dap/gel. Cac miéng dan thuong dugc didu ché bang cach tron cac hoat chét dong
nhét v&i nén nhu polyme hodc hén hop cua cac polyme, trai ra trén 16p 16t hodc
dém, va cit thanh kich thuéc cho trude. Cac ché phém loai hép thu qua da cé
thé duogc diéu ché bang cach str dung giai phong mang kiém soat ty 1. Trudong
hop cAn thiét, céc chit két dinh hoic céac chét ting cudng thdm thiu c6 thé duogc
stt dung. Céac loai bang/thach cao la miéng dan ma duoc diéu ché v6i cac nén
thuc té khong chita nudce. Céc loai bang/thach cao thuong duge diéu ché bang
cach tron ddng nhét cac hoat chat c6 hodc khong c6 céc ta duge va bazo clia cac

polyme tong hgp hodc ty nhién khong tan trong nudc nhu cic nhya, cac chét
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déo hoidc cao su, va trai ra trén vai hodc trai ra va lam kin trén vai hodc mang
chét déo, cét thanh kich thudc cho trude. Cac ché phim ciing c6 thé dugc didu
ché bang cach lam d4y hdn hop ctia céc hoat chét va bazo c6 hodc khong ¢ cac
ta duoc khac trong cac chét giai phong gdm c6 mang diéu khién giai phong, chat
d& va chét dém. Cac dang dép/gel 1a miéng dan st dung cac nén chtra nuée. Cac
miéng dan dang dap/gel thuong duge didu ché bang cach tron cac hoat chét,
nuée tinh khiét, va glycerin hodc cac vat liéu chét 16ng khéc, hoic bang cach
tron va nhao cac polyme téng hop hodc ty nhién, ma tan trong nuéc hodc hép
thu nuéc, voi nude tinh khiét, bd sung cac hoat chét, tron toan bd déng nhét, trai
ra trén vai hodc mang, va cit thanh kich thuéc cho trude.

Trir khi dugc dugc quy dinh khac, tat ca cac thuat ngit khoa hoc va k§
thuat, va tt ca cac chit viét tit dugc st dung trong ban mé ta nay c6 nghia nhu
dugc hiéu thong thuong béi ngudi ¢6 trinh d6 trong linh vuc k¥ thuat ma sang
ché néi dén.

Céc ndi dung cla tat ca céc tai liéu sang ché va cac tai liéu khong phai
sang ché, va cac ndi dung cta céc tai liéu tham khao dugc trich dan 1o rang &
day duogc két hop & day thanh mot phan ciia ban mo ta.

Vi du thwe hién sang ché

Sang ché duge mo ta & dudi chi tiét hon nho cac vi du. Can lhuu ¥ rang
sang ché khong bi gii han boi cac phan mo ta sau day.

Céc dung moi duoc thé hién trong ddu ngoic lién quan dén cac vi tri
phan tach trong sic ky va véi TLC thé hién cdc dung moi rira giai hodc cac dung
moi phat trién duge sir dung. Céc ty 16 1a cac ty 1& vé thé tich.

Céc duﬁg mdi duge thé hién trong d4u ngoic lién quan dén NMR 12 cac
dung moi dugc sir dung cho phép do.

V& nguyén tic, cac tén hop chét duoc str dung trong ban md ta nay dugc
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dua trén chuong trinh mdy tinh ACD/Name® hodc Chemdraw Ultra (phién ban
12,0, Cambridge Soft), ma tao ra cac tén hoa hoc theo cac nguyén tac TUPAC.
Céc tén hop chat cling dugc dya trén danh phap IUPAC. |
Vi du tham khao 1: 4-Metylenchroman

CH»

1)

Dung dich gbém lithi bis(trimetylsilyl)amit trong tetrahydrofuran (sau
day goi 1a, "THE") (1,3 mol/L, 931 mL) dugc nho giot vao trong 1,500-mL dung
dich THF gdm metyltriphenylphosphoni bromua (435 g) dudi dong nito trén
bang, va hdn hop duoc khudy & nhiét do phong trong 1h. Hon hop dugc khudy
thém ¢ nhiét do phong trong 1h sau khi nhé 180-mL dung dich THF gdm
4-chromanon (150 g) at -5°C. Sau khi b sung dung dich chia nuGec amoni
clorua dugc bio hoa vao hdn hgp phan tmg trén bang, hdn hop dugc chiét xuat
v6i etyl axetat. Lép hitu co dugce rira voi nude mudi bio hoa, duge 1am khd trén
natri sulfat khan, va dugc c6 dac dudi ap suit dugc giam. Du lugng tao ra sau
d6 duoc tinh ché bing séc ky cot gel silic dioxit dé thu dugc hop chét tiéu dé
(75,9 g) ¢6 céc tri s dic tinh vat 1y sau day.

TLC: Rf 0,62 (hexan:etyl axetat = 9:1);
ITH-NMR (CDCls): § 2,59-2,75, 4,18-4,31, 4,89, 5,51, 6,79-6,94, 7,12-7,20,
7,56.

Vi du tham khao 2: Etyl

(2'R,48)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-carboxylat
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COOEt

@)

Duéi dong nito, diclo(p-xymen)ruteni(Il) dime (15,8 g), va
(S,S)-2,6-bis(4-isopropyl-2-oxazolin-2-yl)pyridin (15,6 g) dugc bd sung vao
dung dich diclometan (2,500 mL) cua hop chét (75,9 g) dugc tao ra trong vi du
tham khao 1. Dung dich diclometan (150 mL) ctia diazoetyl axetat (chia 13%
ctia diclometan, 134 g) sau d6 dugc nhd chdm chap & nhiét do phong, va hdn
hop duoc khudy trong 1h. Sau khi bd sung dung dich chira nudc amoni clorua
duoc bdo hoa vao hon hop phan tng, hdn hop duge chiét xuét voi diclometan,
va 16p hitu co duge 1am kho trén natri sulfat khan, va dugc cd déc dudi ap sut
dugc giam. Du lugng tao ra sau d6 dugc tinh ché bang sic ky cot gel silic dioxit
dé thu duoc hop chét tiéu dé (91,2 g) ¢ céc tri sb dac tinh vat ly sau day.
'H-.NMR (CDCly): & 1,26, 1,54-1,67, 2,07-2,22, 4,05-4,21, 4,27, 6,68,
6,78-6,89, 7,04-7,12.

Vi du tham khao 3: (2'R,4S)-2,3-Dihydrospiro[cromen-4,1'-xyclopropan]-2'-axit
carboxylic

COOGH

O

Dung dich chtta nuéc (160 mL) cia lithi hydroxit monohydrat (29,6 g)
duge bd sung vao metanol (400 mL) va 1,2-dimetoxyetan (400 mL) dung dich
g6m hop chit (91,2 g) duoc tao ra trong vi du tham khao 2, va hén hop duoc
khudy qua dém & nhiét d6 phong. 10% dung dich chira nuéc cua axit xitric dugc
bd sung vao hdn hgp phén ung, va hdn hop duoc chiét xuét voi etyl axetat. Lép

hitu co dugce rira véi nude muoi bao hoa, dugce lam kho trén natri sulfat khan, va
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duoc ¢6 dac dudi ap suét duogc giam. Du lugng tao ra sau do dugc két tinh lai
véi diclometan dé thu dugc hop chét tiéu dé (55,2 g) cb céac tri sb dic tinh vat ly
sau day. |

'H-NMR (CDCl): & 1,59-1,67, 1,68-1,76, 2,15, 2,21-2,29, 4,12-4,23, 4,25-4,36,
6,70, 6,80-6,92, 7,06-7,16;

Thoi gian gitt HPLC: 6,9 phut (CHIRALPAK IC 4,6 mm x 250 mm hexan:etyl
axetat:axit formic = 97:3:1).

Vi du tham khao 4: Metyl
(2'R,48S)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-carboxylat

COOMe

e

Duéi dong nito, kali carbonat (28,5 g) dugc bd sung vao
N,N-dimetylformamit (sau ddy goi 1a, "DMF") dung dich (200 mL) cua hop
chét (40,0 g) dugc tao ra trong vi du tham khao 3. Hdn hop duoc khudy qua dém
& nhiét do phong sau khi nho iodometan (31,9 g). Hoén hop phan tng dugc a6
vao trong nudc da, va duoc chiét xuét voi dung dich dugc tron hexan-etyl
axetat. L6p hitu co dugce rira voi nude va nude mudi bdo hoa, dugc lam kho trén
natri sulfat khan, va dugc c¢6 dac dudi ap suét dugc giam dé thu duogc hop chét
tiéu d& (40,1 g) co céc tri s dic tinh vat Iy sau day.

TLC: Rf 0,30 (hexan:etyl axetat = 9:1);

'H.NMR (CDCl): & 1,57-1,69, 2,09-2,22, 3,71, 4,07-4,17, 4,27, 6,68,
6,78-6,90, 7,04-7,14.

Vi du tham khao 5: Metyl

(2'R,49S)-6-iodo-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-carboxylat
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COOMe

0

Duéi dong nito, 1,3-diiodo-5,5-dimetylhydantoin (35,6 g), va ba giot
cua axit sulfuric dac duogc bd sung vao dung dich metanol (320 mL) cua hop
chét (40,1 g) duogc tao ra trong vi du tham khao 4, trén bang. Hon hop dugc
khudy trong 1,5h duéi cing didu kién, va trong 2,5h & nhiét o phong. Hon hop
phan ung dugc pha lodng v6i dung dich duoc tron hexan-etyl axetat, va duoc
rita v6i dung dich chira nudc natri bicarbonat bdo hoa. Lép chira nude duge
chiét xuit véi dung dich dugc tron hexan-etyl axetat. Lop hitu co duoc rira voi
nuéc va nude mudi bio hoa, duge 1am kho trén natri sulfat khan, va dugc cd dac
duéi ap suét duoc giam dé thu duogc hop chét tiéu dé (63,8 g) co cac tri sb dac
tinh vat ly sau day.
TLC: Rf 0,33 (hexan:etyl axetat = 9:1);
'H-NMR (CDCls): 6 1,60, 2,06-2,19, 3,71, 4,09, 4,20-4,31, 6,59, 6,93, 7,36.
Vi du tham khéo 6:
(2'R,4S)-6-Iodo-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-axit carboxylic

COOH

O

Dung dich chtra nuGe natri hydroxit (2 mol/L, 44 mL) dugc bd sung vio
metanol (60 mL) va 1,2-dimetoxyetan (60 mL) dung dich gbm hop chét (15,0 g)
duoc tao ra trong vi du tham khao 5, va hdn hop duge khudy & nhiét d6 phong
trong 1,5h. Sau khi bd sung axit hydrocloric vao hdn hop phan tng, hdn hop
duoc chiét xuét voi etyl axetat. Lép hitu co duge rira v6i nude va nudce mubi

bdo hoa, dugc 1am kho trén natri sulfat khan, va dugc co ddc dudi ap suat dugc
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giam dé thu dugc hop chat tieu dé (14,4 g) ¢6 cac tri sd dic tinh vat Iy sau day.
TLC: Rf 0,42 (diclometan:metanol = 9:1);

IH-NMR (CDCl): & 1,57-1,74, 2,11, 2,16-2,25, 4,10-4,20, 4,23-4,33, 6,59,
6,94, 7,37.

Vi du tham khéo 7: Etyl 4-(4-formyl-2-nitrophenyl)butanoat

OHC NO

2

16t (26,0 g) duoc bd sung vao 700-mL dung dich gdm bot k&m (99.2 g)
trong N,N-dimetylaxetamit (sau day goi la, "DMA") du6i dong nito, va hdn hop
dugc khudy trong 10 phut. Sau khi nho etyl 4-bromobutyrat (200 g), hdn hop
duoc khudy & 80°C trong 2h dé didu ché chét phan ung kém. Dudi dong nito,
2-dixyclohexylphosphino-2',6'-dimetoxybiphenyl (7,14 g), va paladin axetat
(1,96 g) dugc b6 sung vao 500-mL dung dich THF gdbm
3-nitro-4-bromobenzaldehyt (100 g), va chét phan tmg kém (500 mL) duoc nhd
giot vao trong hdn hop trén bang. Sau d6 1a budc khudy & nhiét & phong trong
30 phut. Dung dich chita nuéc amoni clorua dugc béo hoa, va nudc duge b
sung vao hdn hop phan tmg, va hén hop duge chiét xuét voi etyl axetat. Lép
hitu co dugce rira véi nudce va nude mudi bio hoa, dugc lam kho trén natri sulfat
khan, va dugc cd dac dudi ap suit dugc giam. Du lugng tao ra sau d6 dugc tinh
ché bing séc ky cot gel silic dioxit dé thu duge hop chét tiéu dé (91,2 g) ¢6 cac
tri s6 dac tinh vat ly sau day.
TLC: Rf 0,61 (hexan:etyl axetat = 2:1);
'H-NMR (CDCl): & 1,27, 1,97-2,09, 2,42, 3,01, 4,15, 7,57, 8,04, 8,38, 10,03.
Vi du tham khéo 8: Etyl 4-(4-xyano-2-nitrophenyl)butanoat

NC NO

2
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Hydroxylamin hydroclorua (26,0 g) dugc bd sung vao 350-mL dung
dich DMF gém hop chét (92,0 g) dugc tao ra trong vi du tham khao 7, va hén
hop dugc khuéy & 50°C trong 1h. Hoén hop duge khuéy & 90°C trong 2h sau khi
bd sung axetyl clorua (30 mL). Sau dé, nudc dugc bd sung vao hdn hgp phan
mg, va hdn hop duge chiét xuat voi etyl axetat. Lop hitu co duge rira véi nude,
dung dich chtra nudc natri bicarbonat bao hoa, va nude mudi bdo hoa, dugc 1lam
kho trén natri sulfat khan, va dugc c6 dac dudi ap suét dugc giam. Du lugng tao
ra sau d6 duoc tinh ché bing séc ky cot gel silic dioxit dé thu dugc hop chat tiéu
d2 (81,0 g) ¢6 cac tri sd dic tinh vat 1y sau day.

TLC: Rf 0,65 (hexan:etyl axetat = 2:1);

'H-NMR (CDCly): § 1,27, 1,92-2,10, 2,37-2,45, 2,91-3,06, 4,15, 7,55, 7,81,
8,21.

Vi du tham khdo 9: Etyl 4-(2-amino-4-xyanophenyl)butanoat

NC NH

2

Paladin cacbon (do 4m 50%, 8,0 g) dugc bd sung vao 80-mL etanol
dung dich gdm hop chét (17,0 g) duoc tao ra trong vi du tham khao 8, va hdn
hop dugc khudy & nhiét 46 phong trong 9h trong moéi truong hydro. Sau khi loc
hdn hop phéan tmg véi Celite (tén thuong mai), chét loc dugc co dic dé thu duoc
hop chét tiéu dé (12,0 g) c6 cac tri sb dic tinh vat 1y sau day.
TLC: Rf 0,56 (hexan:etyl axetat = 2:1);
'TH-NMR (CDCl): & 1,28, 1,79-1,95, 2,38-2,45, 2,50-2,60, 4,09-4,30, 6,89,
6,93-6,98, 7,04-7,10.
Vi du tham khao 10: Etyl
4-[4-xyano-2-({[(2'R,4S)-6-i0d0-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-

yl]carbonyl}amino)phenyl]butanoat
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/@fwcooa
NC NH

0
o)

4-Metylmorpholin (24,0 mL), 4-dimetylaminopyridin (5,33 g), va
propylphosphonic axit anhydrua cyclic trime (sau day goi 1a, "T3P"; 1,7 mol/L,
46,5 mL) duoc bd sung vao 90-mL DMA dung dich gdm hop chét (14,4 g) duoc
tao ra trong vi du tham khao 6, va hgp chit (10,0 g) dugc tao ra trong vi du tham
khao 9, va hon hop duoc khudy qua dém & nhiét do phong. Etyl axetat, nuéc, va
dung dich chira nudc axit hydrocloric dugc bd sung vao hdn hgp phén Gng, va
hdn hop duge chiét xuét vé6i etyl axetat. Lép hitu co duge rira voi nuéce, dung
dich chtra nuGc natri bicarbonat b&do hoa, va nude mudi bdo hoa, duoc lam kho
trén natri sulfat khan, va dugc c6 dac duédi ap suit dugc giam. Du lugng tao ra
sau d6 dugc rira v6i dung dich dugc tron hexan-etyl axetat dé thu dugc hop chit
tidu dé (19,3 g) co cac tri sd dic tinh vat 1y sau day.
TLC: Rf 0,42 (hexan:etyl axetat = 2:1);
IH-NMR (CDClL): & 1,20, 1,61, 1,66-1,79, 1,83, 2,18-2,28, 2,39-2,49, 2,60,
3,66, 3,90, 4,00-4,12, 4,26, 6,58, 7,05, 7,15-7,22, 7,26-7,31, 7,33, 8,72, 9,39.
Vi du tham khdo 11:
(2'R,48)-2'-{[5-Xyano-2-(4-etoxy-4-oxobutyl)phenyl]carbamoyl}-2,3-dihydrosp

iro[cromen-4,1'-xyclopropan]-6-axit carboxylic

Q\/\Cooa
NC NH

O
)

HOOC
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Natri axetat (3,35 2), va
[1,1'-bis(diphenylphosphino)ferrocen]paladin(Il) phirc diclorua diclometan (555
mg) dugc bd sung vao 60-mL dung dich DMF gdm hop chét (7,40 g) dugc tao
ra trong vi du tham khao 10, va hdn hop dugc khudy & 80°C trong 6h trong moi
trudng cacbon monoxit. Dung dich chita nudc kali carbonat dugc bd sung vao
hdén hop phan tmg, va hdn hop dugce khudy trong vai lan. Sau khi bd sung
tert-butyl metyl ete va nudc, hdn hgp duge loc v6i Celite (tén thuong mai).
Dung dich chtra nuéc axit hydrocloric duoc bd sung vao chét loc, va hdn hop
dugc chiét xuét voi etyl axetat. Lép hitu co duge ria v6i nude va nuée mudi
bdo hoa, dugc 1am kho trén natri sulfat khan, va dugc c6 ddc dudi ap suét duoc
giam. Du lugng tao ra sau d6 dugc tinh ché bang sic ky cot gel silic dioxit (thiét
bi loc tw dong Yamazen) dé thu dugc hop chat tidu d& (6,14 g) ¢6 cac tri sé ddc
tinh vat ly sau day.

TLC: Rf 0,48(diclometan:etyl axetat:metanol = 8:4:1);

'H-NMR (CDCl): 6 1,08, 1,65-1,80, 1,83-1,92, 2,25-2,36, 2,37-2,49, 2,55-2,66,
2,71, 3,55, 3,79, 4,12-4,23, 4,37, 6,88, 7,15 - 7,22, 7,27-7,32, 7,61, 7,83, 8,73,
9.,40.

Vi du tham khao 12: Etyl
4-[4-xyano-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-Xy

clopropan]-2'-yl]carbonyl}amino)phenyl]butanoat

NC NH

o)
O

CONHMe

Hop chét tiéu dé (53,0 mg) c6 cac tri sé ddc tinh vét Iy sau ddy thu dugc
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béng cach thuc hién cic quy trinh cia vi du tham khao 10, ngoai trir viéc hop
chét (60,0 mg) duoc tao ra trong vi du tham khéo 11 dugc st dung thay cho hop
chit duoc tao ra trong vi du tham khao 6, va ma metylamin hydroclorua (87,5
mg) dugc st dung thay cho hop chét dugc tao ra trong vi du tham khéo 9.
'H-.NMR (CDCls): & 1,07, 1,64-1,79, 1,81-1,89, 2,20-2,35, 2,40, 2,60, 2,69,
2,98, 3,44-3,59, 3,68-3,83, 4,07-4,19, 4,27-4,38, 6,05, 6,82, 7,15-7,22,
7,27-7,32, 7,35-7,44, 8,72, 9,37.

Vidu 1:
4-[4-Xyano-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xy

clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

O
o)

CONHMe

Hop chét sang ché (45 mg) co cac tri sb dac tinh vat ly sau day thu dugc
bang cach thuc hién cic quy trinh cta vi du tham khéo 6 st dung hop chét (53
mg) duoc tao ra trong vi du tham khao 12. Etanol dugc st dung thay cho
metanol.
TLC: Rf 0,45 (diclometan:metanol = 9:1);
'H-NMR (CDCl): § 1,21-1,30, 1,55, 1,65-1,82, 2,06-2,26, 2,38-2,67, 2,67-2,76,
3,02, 3,57, 4,33, 4,49-4,58, 6,25, 6,81, 7,19, 7,23-7,30, 7,94, 8,87, 9,93.
Vidu?2

Céc hop chét sang ché ¢6 cac tri sd dac tinh vat ly sau day thu dugce
bang cach thuc hién cac quy trinh gidng v6i vi du tham khéo 12 dén vi du 1,

ngoai trir viéc metylamin hydroclorua dugc thay thé v6i hop chat amin tuong
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ung.

Vi du 2-1:

4-{4-Xyano-2-[({(2'R,4S)-6-[(xyclopropylmetyl)carbamoyl]-2,3 -dihydrospiro[c
romen-4,1'-xyclopropan]-2'-y1}carbonyl)amino]phenyl} butanoic

NC NH

0
)

07 ™

H/b
TLC: Rf 0,45 (diclometan:metanol = 9:1);
IH-NMR (CDCl): § 0,23-0,31, 0,52-0,63, 0,96-1,14, 1,22-1,30, 1,55, 1,66-1,81,
2,06-2,24, 2,38-2.66, 2,66-2,76, 3,31, 3,57, 4,34, 4,49-4,59, 6,31, 6,83, 7,19,
7,24-7,29, 7,32, 7,95, 8,87, 9,93.
Vi du 2-2:
4-{4-Xyano-2-[({(2'R,48S)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[crom

en-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl }butanoic

NC NH

0
0

0 RN

TLC: Rf 0,51 (diclometan:metanol = 9:1);

IH-NMR (CDCL): & 1,26, 1,55, 1,67-1,84, 2,06-2,27, 2,39-2,67, 2,67-2,78,
3,39, 3,51-3,78, 4,33, 4,49-4,59, 6,62, 6,82, 7,19, 7,24-7,29, 7,32, 7,92, 8,86,
9,88.

Vi du 2-3:

4-{4-Xyano-2-[({(2'R,4S)-6-[(2-metyl-2-propanyl)carbamoyl]-2,3-dihydrospiro
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[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,63 (cloroform:metanol = 19:1);

'TH-NMR (DMSO-ds): & 1,37, 1,57, 1,64-1,85, 2,04-2,25, 2,42-2,48, 2,60-2,71,
4,01-4,15, 4,24-4,38, 6,80, 7,34-7,45, 7,52-7,66, 7,88, 9,89, 12,11.

Vi du 2-4:
4-[4-Xyano-2-({[(2R,49)-6-{[(2S)-1-metoxy-2-propanyl]carbamoyl}-2,3-dihyd
rospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

NC NH

O
O

A1
NN

TLC: Rf 0,62 (etyl axetat:metanol = 19:1);

'TH-NMR (CD;OD): § 1,22, 1,65-1,89, 2,12-2,26, 2,33, 2,62-2,77, 3,30-3,32,
3,37, 3,41, 3,47, 4,21-4,39, 6,82, 7,37-7,51, 7,58, 8,05.

Vi du 2-5:
4-{4-Xyano-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-4-yl)carbamoyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl}butanoic

TLC: Rf 0,51 (cloroform:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,61, 1,66-1,87, 2,08-2,25, 2,50, 2,59-2,73, 3,81,
4,06-4,19, 4,28-4.42, 6,90, 7,41, 7,49-7,61, 7,73, 7,88, 7,99, 9,91, 10,19, 12,10.
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Vi du 2-6:

4-{4-Xyano-2-[({(2'R,48S)-6-[(3-metoxy- 1-azetidinyl)carbamoyl]-2,3-dihydrosp
iro[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,54 (etyl axetat:metanol = 19:1);

'H-.NMR (DMSO-ds): & 1,56, 1,67-1,80, 2,04-2,26, 2,45, 2,58-2,72, 3,21,
3,74-3,91, 4,06-4,27, 4,30, 4,37-4,51, 6,83, 7,15, 7,34-7,44, 7,57, 7,88, 9,89,
12,11.

Vi du 2-7:
4-{4-Xyano-2-[({(2'R,48S)-6-[(1,3-0xazol-2-ylmetyl)carbamoyl]-2,3-dihydrospir
o[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic

TLC: Rf 0,64 (cloroform:metanol = 9:1);

'H.NMR (DMSO-de): & 1,53-1,63, 1,65-1,83, 2,07-2,25, 2,48, 2,58-2,70,
4,03-4,16, 4,27-4,40, 4,47-4,64, 6,87, 7,15, 7,40, 7,48, 7,56, 7,67, 7,87, 8,04,
9,02, 9,90, 12,10.

Vidu 2-8:
4-[4-Xyano-2-({[(2'R,4S)-6-(1,3-0xazol-2-ylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,40 (cloroform:metanol = 9:1);

'H-NMR (DMSO-ds): & 1,61, 1,66-1,80, 1,86, 2,11-2,25, 2,52, 2,61-2,72, 4,14,
438, 6,93,7,19, 7,42, 7,54-7,65, 7,76, 7,88, 7,96, 9,92, 11,38, 12,10.

Vi du 2-9:
4-{4-Xyano-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-3-yl)carbamoyl]-2,3-dihydro

spiro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

-03-



36297

NC NH

@)
O

TLC: Rf 0,62 (cloroform:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,59, 1,67-1,81, 1,92, 2,10-2,25, 2,54, 2,60-2,72, 3,77,
4,12, 4,35, 6,59, 6,89, 7,42, 7,55-7,62, 7,68, 7,77, 7,88, 9,92, 10,75, 12,10.

Vi du 2-10:

4-[4-Xyano-2-({[(2'R,4S)-6-(xyclopropylcarbamoyl)-2,3-dihydrospiro[ cromen-

4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

@)
O

o

H
TLC: Rf 0,65 (etyl axetat:metanol = 19:1);

TH-NMR (DMSO-ds): & 0,49-0,59, 0,65-0,75, 1,58, 1,66-1,82, 2,06-2,26, 2,47,
2,61-2,71, 2,81, 4,09, 4,34, 6,83, 7,36-7,45, 7,54-7,65, 7,88, 8,30, 9,89, 12,09.

Viduy 2-11:

4-[2-({[(2'R,48)-6-(Butylcarbamoyl)-2,3-dihydrospiro[ cromen-4,1'-xyclopropan
]-2'-yl]carbonyl}amino)-4-xyanophenyl]butanoic

TLC: Rf 0,79 (etyl axetat:metanol = 19:1);

'H-NMR (CDCl3): & 0,93-1,00, 1,21-1,83, 2,06-2,25, 2,37-2,77, 3,41-3,50,
3,51-3,63, 4,33, 4,54, 6,18, 6,81, 7,15-7,31, 7,94, 8,87, 9,93.

Vi du 2-12:

4-[4-Xyano-2-({[(2'R,4S)-6-(xyclohexylcarbamoyl)-2,3-dihydrospiro[cromen-4,
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1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,86 (etyl axetat:metanol = 19:1);

'H-NMR (CDCl): 6 1,10-1,87, 1,94-2,26, 2,38-2,79, 3,50-3,64, 3,85-4,04, 4,33,
4,54, 6,04, 6,81, 7,14-7,31, 7,93, 8,87, 9,93.

Vi du 2-13:
4-[4-Xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'

-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

NC NH

@)
@)

o HJ\
TLC: Rf 0,74 (etyl axetat:metanol = 19:1);
'H-NMR (CDCl): § 1,27, 1,34-1,92, 2,01-2,30, 2,38-2,80, 3,50-3,61, 4,18-4,43,
4,54, 6,00, 6,81, 7,15-7,31, 7,94, 8,87, 9,93.
Vi du 2-14:
4-[4-Xyano-2-({[(2'R,4S)-6-(xyclopentylcarbamoyl)-2,3-dihydrospiro[ cromen-4

,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

@)
©)

oy O

TLC: Rf 0,83 (etyl axetat:metanol = 19:1);

'H-.NMR (CDCls): & 1,20-1,86, 2,00-2,26, 2,38-2,79, 3,50-3,64, 4,25-4,45,
4,46-4,61, 6,13, 6,81, 7,13-7,31, 7,94, 8,87, 9,93.

Vidu 2-15:

4-[4-Xyano-2-({[(2'R,4S)-6-(isobutylcarbamoyl)-2,3-dihydrospiro[ cromen-4,1'-
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xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,83 (etyl axetat:metanol = 19:1);

IH-NMR (CDCl): & 0,84-1,03, 1,21-2,01, 2,06-2,26, 2,37-2,79, 3,20-3,38,
3,51-3,62, 4,34, 4,49-4,59, 6,18-6,32, 6,82, 7,14-7,32, 7,94, 8,87, 9,93.

Vi du 2-16:
4-{2-[({(2'R,4S)-6-[(2S)-2-Butanylcarbamoyl]-2,3-dihydrospiro[cromen-4, 1'-xy

clopropan]-2'-y1} carbonyl)amino]-4-xyanophenyl butanoic

NC NH

@)
O

0 HJv
TLC: Rf 0,84 (etyl axetat:metanol = 20:1);
IH-NMR (CDCl): 8 0,95, 1,18-1,91, 2,05-2,25, 2,39-2,78, 3,50-3,64, 4,03-4,20,
433, 4,48-4,60, 5,97, 6,81, 7,13-7,32, 7,94, 8,87, 9,93.
Vidu 2-17:
4-{2-[({(2'R,4S)-6-[(2R)-2-Butanylcarbamoyl]-2,3-dihy drospiro[cromen-4,1'-x
yclopropan]-2'-yl} carbonyl)amino]-4-xyanophenyl} butanoic
TLC: Rf 0,84 (etyl axetat:metanol = 20:1);
IH-NMR (CDCl): & 0,98, 1,18-1,32, 1,49-1,86, 2,05-2,25, 2,39-2,81, 3,57,
4,11, 4,33, 4,54, 5,95, 6,81, 7,13-7,33, 7,93, 8,81, 8,86, 9,93.
Vi du 2-18:
4-[2-({[(2'R,48S)-6-(Benzylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xycloprop
an]-2'-yl]carbonyl}amino)-4-xyanophenyl]butanoic
TLC: Rf 0,84 (etyl axetat:metanol = 20:1);
IH-NMR (CDCl): & 1,20-1,86, 2,06-2,26, 2,40-2,79, 3,58, 4,34, 4,48-4,72,
6,47, 6,80, 7,15-7,42, 7,99, 8,87, 9,92.
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Vi du 2-19:
4-{4-Xyano-2-[({(2'R,4S)-6-[(3R)-tetrahydro-3-furanylcarbamoyl]-2,3-dihydros
piro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

TLC: Rf 0,56 (etyl axetat:metanol = 19:1);

'H-NMR (DMSO-d): & 1,59, 1,67-1,83, 1,90, 2,07-2,26, 2,46, 2,61-2,71, 3,58,
3,72, 3,82-3,92, 4,10, 4,33, 4,48, 6,85, 7,38-7,48, 7,58, 7,67, 7,88, 8,39, 9,91,
12,11.

Vi du 2-20:
4-{4-Xyano-2-[({(2'R,4S)-6-[(trans-4-hydroxyxyclohexyl)carbamoyl]-2,3-dihyd

rospiro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

WCOOH
NC NH

@)

n\\\o H
O

N
H
TLC: Rf 0,57 (etyl axetat:metanol = 9:1);

O

'H-NMR (CDCl): & 0,77-1,85, 1,95-2,26, 2,38-2,77, 3,48-3,77, 3,83-4,04, 4,33,
4,54,5,97, 6,81, 7,15-7,35, 7,92, 8,87, 9,92.

Vi du
2-21:4-{4-Xyano-2-[({(2'R,4S)-6-[(cis-4-hydroxyxyclohexyl)carbamoy1]-2,3-di

hydrospiro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

NC NH

@)

OH
O™\

H
TLC: Rf 0,64 (etyl axetat:metanol = 9:1);

o

'H-.NMR (CDCl): & 1,20-1,31, 1,51-1,86, 2,05-2,24, 2,38-2,79, 3,51-3,62,
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3,94-4,09, 4,33, 4,54, 6,16, 6,82, 7,13-7,31, 7,92, 8,87, 9,92.

Vi du 2-22:
4-[4-Xyano-2-({[(2'R,4S)-6-{[2-(dimetylamino)etyl]carbamoyl}-2,3-dihydrospi
ro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl } amino)phenyl]butanoic

TLC: Rf 0,17 (etyl axetat:metanol = 9:1, Chromatorex diol TLC plate (Fuji
Silysia Chemical Ltd.));

'H-NMR (CDCl;): & 1,19-1,34, 1,59, 1,66-1,84, 2,09-3,16, 3,38, 3,62-3,81,
4,33, 4,52, 6,85, 7,15-7,31, 7,52-7,64, 7,87, 8,80, 9,55.

Vi du 2-23:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-pyridinylcarbamoyl)-2,3-dihydrospiro[cromen-4
,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

COCH
NC NH 0

TLC: Rf 0,83 (etyl axetat:metanol = 19:1);

TH-NMR (DMSO-de): & 1,58, 1,73, 1,88-1,99, 2,10-2,24, 2,60-2,70, 4,06-4,18,
4,30-4,40, 6,90, 7,14, 7,41, 7,57, 7,72, 7,77-7,90, 8,18, 8,38, 9,91, 10,78, 12,09.
Vi du 2-24:
4-{4-Xyano-2-[({(2'R,4S)-6-[(2-pyridinylmetyl)carbamoyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino|phenyl}butanoic

TLC: Rf 0,62 (etyl axetat:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,58, 1,63-1,84, 2,01-2,24, 2,59-2,69, 4,04-4,16,
4,27-4,39, 4,55, 6,87, 7,22-7,33, 7,40, 7,55, 7,66-7,80, 7,87, 8,45-8,55, 9,01,
9,90, 12,09.

Vi du 2-25:
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4-[4-Xyano-2-({[(2'R,48)-6-{[(2R)-1-metoxy-2-propanyl]carbamoyl }-2,3-dihyd
rospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,76 (etyl axetat:metanol = 19:1);

'H-NMR (DMSO-ds): & 1,12, 1,59, 1,67-1,83, 2,08-2,25, 2,47, 2,61-2,70,
3,23-3,31, 3,40, 4,09, 4,20, 4,33, 6,85, 7,39-7,46, 7,58, 7,65, 7,89, 8,09, 9,90,
12,11.

Vi du 2-26:
4-{4-Xyano-2-[({(2'R,4S)-6-[(3-oxetanylmetyl)carbamoyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,56 (cloroform:metanol = 9:1);

TH-NMR (DMSO-d¢): & 1,59, 1,66-1,80, 2,09-2,25, 2,46, 2,61-2,71, 3,15, 3,52,
4,10, 4,28-4,39, 4,63, 6,85, 7,37-7,47, 7,57-7,64, 7,89, 8,50, 9,92, 12,10.

Vi du 2-27:
4-{4-Xyano-2-[({(2'R,4S)-6-[(3S)-tetrahydro-3-furanylcarbamoyl]-2,3-dihydros
piro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino[phenyl } butanoic

TLC: Rf 0,50 (etyl axetat:metanol = 19:1);

'H-NMR (DMSO-d¢): & 1,51-1,63, 1,64-1,97, 2,04-2,28, 2,41-2,47, 2,60-2,70,
3,58, 3,64-3,77, 3,80-3,92, 4,02-4,16, 4,26-4,38, 4,38-4,53, 6,84, 7,36-7,48,
7,58, 17,67, 7,87, 8,37,9,91, 12,10.

Vi du 2-28:
4-{4-Xyano-2-[({(2'R,4S)-6-[(xyclobutylmetyl)carbamoyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,63 (diclometan:metanol = 9:1);

'H-NMR (DMSO-de): & 1,52-1,62, 1,62-1,88, 1,88-2,06, 2,06-2,24, 2,60-2,70,
3,23-3,30, 4,01-4,14, 4,26-4,37, 6,83, 7,36-7,45, 7,59, 7,88, 8,31, 9,91, 12,10.
Vi du 2-29:
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4-[4-Xyano-2-({[(2'R,4S)-6-(3-pyridazinylcarbamoyl)-2,3-dihydrospiro[cromen

-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

@)
O

=

TLC: Rf 0,65 (diclometan:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,59, 1,72, 1,87-1,99, 2,05-2,24, 2,54-2,70, 4,05-4,23,
4,30-4,44, 6,93, 7,41, 7,57, 7,72, 7,76-7,93, 8,38, 9,00, 9,99, 11,45, 12,11.

Vi du 2-30:
4-{4-Xyano-2-[({(2'R,4S)-6-[(1-metyl-4-piperidinyl)carbamoyl]-2,3-dihydrospi
ro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl} butanoic

TLC: Rf 0,21 (diclometan:metanol:28% ammonia nudc = 4:1:0,1);

'H-NMR (DMSO-d¢): & 1,49-1,83, 1,90-2,06, 2,06-2,24, 2,65, 2,81, 3,73,
4,02-4,15, 4,26-4,37, 6,83, 7,37-7,46, 7,56, 7,63, 7,90, 8,14, 10,01.

Vidu 2-31:
4-[4-Xyano-2-({[(2'R,4S)-6-(1H-pyrazol-4-ylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,45 (diclometan:metanol = 9:1);

TH-NMR (CDs;0OD): & 1,65-1,90, 2,24, 2,35, 2,60-2,80, 4,20-4,42, 6,89,
7,39-7,50, 7,59, 7,70, 7,89, 8,03.

Vi du 2-32:
4-{4-Xyano-2-[({(2'R,4S)-6-[(2,2-difluoroetyl)carbamoyl]-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic

TLC: Rf 0,76 (etyl axetat:metanol = 19:1);

'H-NMR (DMSO-de): & 1,53-1,81, 2,06-2,25, 2,41-2,47, 2,58-2,71, 3,55-3,78,
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4,04-4,17, 4,25-4,40, 5,84-6,36, 6,87, 7,41, 7,48, 7,55, 7,67, 71,87, 8,73, 9,91,
12,10.

Vi du 2-33:
4-[4-Xyano-2-({[(2'R,45)-6-{[(3S)-1-metyl-3-pyrolidinyl]carbamoyl}-2,3-dihy
drospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,33 (diclometan:metanol = 9:1);

IH-NMR (DMSO-ds): & 1,50-1,59, 1,62-1,84, 2,06-2,23, 2,37, 2,64, 2,74-2,84,
4,14, 4,24-4,36, 4,45, 6,83, 7,35-7,48, 7,55, 7,63, 7,98, 8,45, 10,09.

Vi duy 2-34:
4-[4-Xyano-2-({[(2'R,48)-6-(1,3-thiazol-2-ylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,68 (diclometan:metanol = 9:1);

IH-NMR (DMSO-d¢): & 1,56-1,64, 1,65-1,81, 1,86-1,96, 2,10-2,24, 2,60-2,70,
4,07-4,19, 4,32-4,43, 6,94, 7,26, 7,41, 7,53-7,60, 7,79, 7,82-7,90, 9,92, 12,11,
12,53.

Vi du 2-35:
4-[4-Xyano-2-({[(2'R,4S)-6-(3-pyridinylcarbamoyl)-2,3-dihydrospiro[cromen-4
,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,53 (diclometan:metanol = 9:1);

IH-NMR (DMSO-de): & 1,58-1,65, 1,72, 1,83, 2,08-2,24, 2,61-2,70, 4,30-4,43,
6,94, 7,35-7,45, 7,57, 7,79, 7,88, 8,11-8,18, 8,30, 8,90, 9,93, 10,24, 12,09.

Vi du 2-36:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-pyrimidinylcarbamoyl)-2,3-dihydrospiro[cromen
-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,56 (diclometan:metanol = 9:1);

IH-NMR (DMSO-ds): & 1,53-1,63, 1,63-1,80, 1,84-1,95, 2,07-2,24, 2,60-2,70,
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4,06-4,19, 4,29-4.43, 6,90, 7,24, 7,41, 7,57, 7,64, 7,75, 71,86, 8,72, 9,91, 10,94,
12,08.

Vi du 2-37:
4-[4-Xyano-2-({[(2'R,4S)-6-(1,2-0xazol-3-ylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,65 (diclometan:metanol = 9:1);

'H-.NMR (DMSO-ds): & 1,36-1,50, 1,62, 1,86-2,15, 2,53-2,68, 2,68-2,89,
4,19-4,37, 6,85, 6,91, 7,31-7,41, 7,41-7,49, 7,62, 7,79, 8,36, 8,75, 11,61, 12,62.
Vi du 2-38:
4-[4-Xyano-2-({[(2'R,4S)-6-(xyclobutylcarbamoyl)-2,3-dihydrospiro[cromen-4,

1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

/Ej\/\/\COOH
NC NH

O
O

Ve,

TLC: Rf 0,72 (etyl axetat);

O™™N
H

'H-NMR (CD;OD): & 1,62-1,90, 2,02-2,44, 2,59-2,80, 4,19-4,30, 4,33, 4,49,
6,82, 7,37-7,51, 7,58, 8,04.

Vi du 2-39:
4-[4-Xyano-2-({[(2'R,4S)-6-{[1-(2-metyl-2-propanyl)-1H-pyrazol-4-ylJcarbamo

yl1}-2,3-dihydrospiro[ cromen-4,1'-xyclopropan]-2'-yl]carbonyl} amino)pheny1]b

utanoic
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NC NH

@)
o)

=N
© N/QN
H

TLC: Rf 0,64 (etyl axetat);

'H.NMR (CD;OD): & 1,59, 1,67-1,92, 2,16-2,29, 2,30-2,41, 2,62-2,78,
421-4,32, 4,33-4,46, 6,88, 7,37-7,51, 7,58, 7,65-7,74, 8,03, 8,11.

Vi du 2-40:
4-[4-Xyano-2-({[(2'R,4S)-6-(tetrahydro-2H-pyran-4-ylcarbamoyl)-2,3-dihydros
piro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

NC NH

O

ot L3

N
H

o)

TLC: Rf 0,62 (etyl axetat:metanol = 9:1);

'H-NMR (DMSO-de): & 1,44-1,86, 2,02-2,24, 2,59-2,70, 3,35-3,44, 3,80-4,15,
4,25-4,37, 6,84, 7,37-7,46, 7,57, 7,64, 7,87, 8,13, 9,90, 12,09.

Vi du 2-41:
4-[4-Xyano-2-({[(2'R,4S)-6-(1,2-0xazol-5-ylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,71 (etyl axetat:metanol = 9:1);

'H-NMR (DMSO-de): & 1,56-1,66, 1,73, 1,87, 2,06-2,25, 2,60-2,70, 4,06-4,19,
4,31-4,44, 6,39, 6,94, 7,41, 7,57, 7,67, 7,81, 7,87, 8,50, 9,92, 11,90, 12,09.

Vi du 2-42:
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4-[4-Xyano-2-({[(2'R,4S)-6-(4-pyridinylcarbamoyl)-2,3-dihydrospiro[cromen-4
,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,53 (diclometan:metanol = 4:1);

'H-NMR (DMSO-de): & 1,57-1,66, 1,73, 1,83, 2,09-2,24, 2,60-2,70, 4,08-4,21,
4,31-4,42, 6,95, 7,41, 7,52-7,61, 7,74-7,91, 8,42-8,52, 9,91, 10,38, 12,09.

Vi du 2-43:
4-{4-Xyano-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-5-yl)carbamoyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

TLC: Rf 0,58 (cloroform:metanol = 9:1);

'H-NMR (DMSO-ds): & 1,55-1,65, 1,66-1,90, 2,06-2,29, 2,50, 2,60-2,74, 3,66,
4,06-4,22, 4,30-4,46, 6,17, 6,93, 7,35-7,45, 7,52-7,61, 7,77, 7,88, 9,91, 10,15,
12,10.

Vi du 2-44:
4-[4-Xyano-2-({[(2'R,4S)-6-(propylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-x

yclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

)
o)

OH/\/

TLC: Rf 0,75 (etyl axetat);

'H-NMR (DMSO-ds): & 0,88, 1,45-1,63, 1,68-1,82, 2,07-2,25, 2,45, 2,61-2,72,
3,15-3,26, 4,10, 4,32, 6,85, 7,39-7,46, 7,57-7,63, 7,88, 8,32, 9,90, 12,11.

Vi du 2-45:
4-{4-Xyano-2-[({(2'R,4S)-6-[(2-etoxyetyl)carbamoyl]-2,3-dihydrospiro[cromen

-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl } butanoic
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TLC: Rf 0,51 (etyl axetat);

'H-NMR (DMSO-de): & 1,11, 1,59, 1,67-1,83, 2,07-2,26, 2,47, 2,61-2,71,
3,35-3,52, 4,10, 4,33, 6,85, 7,38-7,48, 7,57-7,64, 7,88, 8,42, 9,90, 12,09.

Vi du 2-46:
4-[4-Xyano-2-({[(2'R,4S)-6-(etylcarbamoyl)-2,3-dihydrospiro[cromen-4,1"-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic

/@\/\/\COOH
NC NH

O
0O

O N\
H

TLC: Rf 0,59 (etyl axetat);

'H-NMR (DMSO-d¢): & 1,10, 1,58, 1,65-1,80, 2,07-2,24, 2,45, 2,58-2,69,
3,19-3,33, 4,09, 4,32, 6,84, 7,37-7,45, 7,57, 7,62, 7,88, 8,33, 9,89, 12,09.

Vi du 2-47:
4-{4-Xyano-2-[({(2'R,4S)-6-[(1-metoxy-2-metyl-2-propanyl)carbamoyl]-2,3-di
hydrospiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl} butanoic
TLC: Rf 0,72 (hexan:etyl axetat = 1:3);

'H-NMR (DMSO-d¢): & 1,33, 1,57, 1,67-1,86, 2,08-2,25, 2,47, 2,62-2,71, 3,27,
3,53, 4,09, 4,32, 6,82, 7,35-7,45, 7,48, 7,57-7,62, 7,88, 9,89, 12,10.

Vi du tham khéo 13: Etyl
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4-[4-xyano-2-({[(2'R,48)-6-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoat

/I:::[j\\/”\COOEt
NC NH

0
o)

O\N
/

=N

Trietylamin (60 pL), va T3P (1,7 mol/L dung dich etyl axetat, 95 uL)
duge bd sung & nhiét do phong vao 0,5-mL dicloc tao ra t dich gf‘)m hop chét (50
mg) dugc tao ra trong vi du tham khéo 11, va axetylhydrazin (16 mg). Hén hop
phén Gng dugc khudy & nhiét do phong trong 1,5 h, va dugc c6 dac dudi ap sudt
dugc giam. Chét phan ung Burgess (metyl
N-(trietylammoniosulfonyl)carbamate, 117 mg) dugc bd sung & nhiét do phong
vao 5-mL dung dich THF gom hop chét thu duoc bang cach tinh ché du luong
tao ra bing sic ky cot gel silic dioxit (thiét bi loc tu dong Yamazen). Hon hop
dugc khudy & 100°C trong 1h st dung 1o phan ung vi séng (Biotage, Ltd.).
Dung dich chtra nudce natri bicarbonat bdo hoa dugc d6 vao trong hdn hgp phan
tmg, va hdn hop duge chiét xuit v6i etyl axetat. Lép hitu co duge rira v6i nude
mubi béo hoa, dugc 1am khod trén magie sulfat khan, va dugc c6 ddc dudi ap
suit dugc giam. Du lugng tao ra sau d6 dugc tinh ché bang sic ky cot gel silic
dioxit (thiét bi loc tu dong Yamazen) dé thu dugc hop chét tiéu dé (22 mg) c6
cac tri sd dic tinh vat Iy sau day.
TLC: Rf 0,53 (hexan:etyl axetat = 1:3);
'H-NMR (CDCl): & 0,94, 1,65-1,83, 1,89, 2,26-2,34, 2,35-2,44, 2,56-2,63,
2,66-2.76, 3,12-3,28, 3,36-3,55, 3,58-3,74, 4,07-4,23, 4,30-4,41, 6,92, 7,18,
7,28, 17,54, 7,70, 8,72, 9,39.
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Vidu 3:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrospiro[cr

omen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

]
0]

O\N

~.,

N

Hop chét sang ché co cac tri s6 dic tinh vat ly sau day thu dugc béng
cach thuc hién céc quy trinh cta vi du 1 st dung hop chét dugc tao ra trong vi
du tham khéo 13, thay cho hgp chat dugc tao ra trong vi du tham khao 12.
TLC: Rf 0,93 (diclometan:metanol = 9:1);
'H-NMR (CDCly): & 1,27, 1,54, 1,70-191, 2,17, 2,32, 2,45-2,90, 3,64,
4.35-4,48, 4,56-4,66, 6,92, 7,20, 7,28, 7,58, 8,15, 8,92, 9,91, 12,68.
Vidu4

Céc hop chét sang ché ¢6 cac tri sb dic tinh vat 1y sau day thu dugc
bang cach thuc hién céc quy trinh gidng v6i vi du tham khéo 13 dén vi du 1,
ngoai trir viéc axetylhydrazin dugc thay thé v6i hop chét hydrazin twong mg.
Vi du 4-1:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-xyclopropyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrosp

iro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic
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TLC: Rf 0,64 (etyl axetat:metanol = 19:1);

'H-.NMR (CDCl): & 1,14-1,32, 1,78, 2,07-2,41, 2,43-2,91, 3,63, 4,33-4,49,
4,61, 6,86-6,96, 7,16-7,32, 7,54, 8,13, 8,92, 9,91.

Vi du 4-2:
4-{4-Xyano-2-[({(2'R,4S)-6-[5-(2-metyl-2-propanyl)-1,3,4-oxadiazol-2-yl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)aminoJphenyl} butanoic
TLC: Rf 0,83 (etyl axetat:metanol = 19:1);

'H-NMR (CDCls): & 1,19-1,32, 1,44-1,52, 1,64-1,87, 2,10-2,40, 2,44-2,90, 3,64,
4,35-4,49, 4,56-4,67, 6,93, 7,16-7,35, 7,60, 8,15, 8,92, 9,92.

Vi du 4-3:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-etyl-1,3,4-oxadiazol-2-y1)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

TLC: Rf 0,53 (diclometan:metanol = 9:1);

'H-.NMR (DMSO-ds): & 1,32, 1,60, 1,66-1,82, 2,10-2,24, 2,60-2,70, 2,92,
4,09-4,21, 4,31-4,42, 6,99, 7,41, 7,46, 7,57, 7,71, 7,88, 9,91, 12,08.

Vi du tham khao 14: Etyl
4-[4-xyano-2-({[(2'R,4S)-6-(3-metyl-1,2,4-0xadiazol-5-yl)-2,3-dihydrospiro[cro

men-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoat
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/[::Ii\v/\cooa
NC NH

Trietylamin (0,144 mL), va T3P (0,380 mL dung dich etyl axetat ndng
d6 1,7 mol/L) duoc bd sung & nhiét do phong vao 0,5-mL etyl axetat dung dich
gdm hop chét (80 mg) dugc tao ra trong vi du tham khéo 11, va axetamitoxim
(32 mg). Hon hop phén tmg dugc 1am néng dudi hdi luu trong 4 ngay, va dugc
cd dac dudi 4p sudt duge giam. Du lugng tao ra sau d6 duge tinh ché bang sic
ky cot gel silic dioxit (thiét bi loc ty dong Yamazen) dé thu dugc hop chét tiéu
d& (49 mg) ¢6 cac tri sd didc tinh vat Iy sau day.

TLC: Rf 0,55 (hexan:etyl axetat = 1:1);

'H-NMR (CDCls): 8 0,92, 1,64-1,83, 1,86-1,95, 2,22-2,35, 2,36-2,44, 2,45,
2,54-2,65, 2,72, 3,39-3,54, 3,59-3,73, 4,10-4,23, 4,32-4,44, 6,94, 7,20, 7,28,
7,59, 7,84, 8,74, 9,39.

Vidu 5:
4-[4-Xyano-2-({[(2'R,4S)-6-(3-metyl-1,2,4-oxadiazol-5-yl)-2,3-dihydrospiro[cr

omen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

0
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Hop chét sang ché co cac tri sb dic tinh vat Iy sau day thu dugc bing
cach thuc hién cc quy trinh cta vi du 1 sit dung hop chit dugc tao ra trong vi
du tham khao 14, thay cho hgp chit dugc tao ra trong vi du tham khao 12.
TLC: Rf 0,74 (etyl axetat:metanol = 20:1);
'H-NMR (DMSO-d¢): & 1,55-1,64, 1,67-1,83, 2,11-2,29, 2,39, 2,51-2,60,
2,61-2,73, 4,11-4,25, 4, 31-4,44, 7,02, 7,41, 7,52-7,62, 7,83, 7,88, 9,90, 12,10.
Vi du tham khao 15: Etyl
4-[4-xyano-2-({[(2'R,4S)-6-(4-fluorophenyl)-2,3-dihydrospiro[cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoat

NC NH

0]

e
O

E

Xeri carbonat (84 mg), axit 4-fluorophenylboronic (36 mg), va nudc
tinh khiét (0,4 mL) dugc bd sung & nhiét do phong vao 0,4-mL dung dich
1,2-dimetoxyetan gdm hop chét (70 mg) dugc tao ra trong vi du tham khéo 10.
Sau khi thay thé moi trudng bang agon,
[1,1'-bis(diphenylphosphino)ferrocen]paladin(Il) phtc diclorua diclometan (5
mg) dugc bd sung, va hon hop dugce khudy qua dém & 85°C. Hon hgp phan ng
duogc pha lodng véi etyl axetat, va duoc chiét xuét v6i etyl axetat sau khi bd
sung nude. Lop hitu co duge rira v6i nude va nude mudi bdo hoa, dugc lam khd
trén natri sulfat khan, va dugc c6 dac dudi ap suét dugc giam. Du lugng tao ra
sau d6 dugc tinh ché bang sic ky cot gel silic dioxit (thiét bi loc tu dong

Yamazen) dé thu dugc hop chét tiéu dé (54 mg) co céc tri s6 dic tinh vat Iy sau
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day.

TLC: Rf 0,48 (hexan:etyl axetat = 2:1);

IH-NMR (CDCl): & 0,83, 1,64-1,79, 1,82-1,93, 2,29, 2,33-2,43, 2,48-2,74,
3,30, 3,49, 4,06-4,19, 4,26-4,38, 6,84-6,91, 6,97, 7,04-7,15, 7,15-7,22,
7,22-7,32,7,39-7,51, 8,73, 9,30.

Vi du 6:
4-[4-Xyano-2-({[(2'R,48)-6-(4-fluorophenyl)-2,3-dihydrospiro[cromen-4,1'-Xyc

lopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

O

o ‘O
&

F

Hop chét sang ché c6 cac tri sb dac tinh vat 1y sau day thu dugc bang
cach thuc hién cdc quy trinh cta vi du 1 st dung hop chat duoc tao ra trong vi
du tham khéo 15, thay cho hop chét dugc tao ra trong vi du tham khao 12.
TLC: Rf 0,58 (diclometan:metanol = 9:1);
ITH-NMR (DMSO-d¢): & 1,50-1,60, 1,72, 1,87, 2,06-2,24, 2,60-2,69, 4,03-4,15,
4,24-4,35, 6,87, 7,11, 7,19-7,29, 7,32-7,44, 7,56, 7,61-7,70, 7,87, 9,88, 12,09.
Vidu7

Céc hop chat sang ché co6 cac tri s6 dac tinh vat 1y sau day thu dugc
bang cach thuc hién cac quy trinh gibng Véi vi du tham khao 15 dn vi du 1,
ngoai trr viéc axit 4-fluorophenylboronic dugc thay thé v6i hop chit axit

boronic twong tng, hodc vong heterocyclic tuong tng.
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Vidu 7-1:
4-[4-Xyano-2-({[(2'R,4S)-6-phenyl-2,3-dihydrospiro[cromen-4,1'-xyclopropan]
-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,53 (diclometan:metanol = 9:1)

IH-NMR (CDCls): & 1,58-1,81, 2,14-2,27, 2,36-2,46, 2,49-2,71, 2,78, 4,22-4,37,
6,92, 7,15, 7,16-7,22, 7,26-7,51, 7,52-7,61, 8,69, 8,95.

Vidu 7-2:
4-[4-Xyano-2-({[(2'R,4S)-6-(4-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,36 (diclometan:metanol = 9:1);

ITH-NMR (DMSO-d¢): & 1,52-1,63, 1,64-1,79, 1,87-1,99, 2,08-2,30, 2,43-2,73,
3,99-4,20, 4,25-4,41, 6,93, 7,31, 7,40, 7,56, 7,66-7,71, 7,87, 8,51-8,62, 9,88,
11,90-12,18.

Vi du 7-3:
4-[4-Xyano-2-({[(2'R,4S)-6-(3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

O
0

N

AN

TLC: Rf 0,36 (diclometan:metanol = 9:1);

IH-NMR (DMSO-d¢): & 1,56, 1,65-1,77, 1,88-2,00, 2,06-2,30, 2,34-2,75,
4,03-4,19, 4,25-4,39, 6,92, 7,22, 7,37-7,51, 7,57, 7,87, 7,99-8,09, 8,48-8,53,
8,87, 9,87.
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Vidu 7-4:
4-[4-Xyano-2-({[(2'R,4S)-6-(1H-pyrazol-1-yl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

(0]
0]

w
TLC: Rf 0,45 (diclometan:metanol = 9:1);

'H-NMR (CDCl): & 1,23-1,34, 1,62, 1,66-1,83, 2,05-2,23, 2,40-2,59, 2,61-2,82,
3,37-3,47, 4,22-4,35, 4,44-4,52, 6,49, 6,88, 7,11, 7,20, 7,28, 7,41, 7,71, 8,86,
9.,95.

Vi du 7-5:
4-[4-Xyano-2-({[(2'R,4S)-6-(1H-pyrazol-5-yl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

o)

TLC: Rf 0,35 (diclometan:metanol = 9:1);

'H-NMR (DMSO-ds): & 1,51-1,62, 1,63-1,86, 2,04-2,33, 2,34-2,75, 3,98-4,14,
4.23-4,35, 6,65, 6,82, 7,29, 7,40, 7,48-7,60, 7,63, 7,87, 9,91, 12,47.

Vidy 7-6:
4-[4-Xyano-2-({[(2'R,4S)-6-(4-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclo

propan]-2'-yl]carbonyl}amino)phenyl]butanoic
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TLC: Rf 0,40 (diclometan:metanol = 9:1);

'H-NMR (DMSO-de): & 1,53-1,62, 1,63-1,80, 1,95-2,06, 2,09-2,33, 2,34-2,78,
4,01-4,22, 4,28-4,42, 6,97, 7,42, 7,47, 7,57, 7,71, 7,87, 7,94-8,04, 9,20, 9,60,
9,87, 12,1.

Vidu 7-7:
4-[4-Xyano-2-({[(2'R,4S)-6-(1-metyl-1H-pyrazol-4-yl)-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,25 (etyl axetat:metanol = 19:1);

'TH-NMR (CDCls): & 1,44-1,88, 2,22-2,33, 2,48, 2,58-2,76, 3,70, 4,16-4,36,
6,81-6,95, 7,11-7,34, 7,39, 7,56, 8,73, 9,16.

Vi du 7-8:

4-[4-Xyano-2-({[(2'R,48)-6-(5-pyrimidinyl)-2,3-dihydrospiro[ cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,44 (diclometan:metanol = 9:1);

'TH-NMR (DMSO-ds): & 1,57, 1,65-1,79, 1,92-2,03, 2,06-2,35, 2,36-2,77,
4,01-4,17, 4,27-4,40, 6,94, 7,33, 7,40, 7,50-7,61, 7,87, 9,12, 9,86, 12,08.

Vi du 7-9:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-thienyl)-2,3-dihydrospiro[cromen-4,1'-xycloprop
an]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,44 (diclometan:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,51-1,61, 1,65-1,78, 1,79-1,88, 2,05-2,31, 2,40-2,76,
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3,98-4,14, 4,23-4,36, 6,83, 7,04-7,16, 7,30-7,49, 7,57, 7,86, 9,90, 12,08.

Vi du 7-10:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-ox0-1-pyrolidinyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

O
®)

[ o

TLC: Rf 0,47 (diclometan:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,50-1,59, 1,60-1,80, 1,93-2,12, 2,19, 2,31-2,51,
2,54-2,78, 3,78, 3,93-4,09, 4,19-4,31, 6,78, 7,09, 7,29, 7,40, 7,56, 7,85, 9,91,
12,08.

Viduy 7-11:

4-[4-Xyano-2-({[(2'R,4S)-6-(1,3-thiazol-5-y1)-2,3-dihydrospiro[ cromen-4,1'-Xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,53 (etyl axetat:metanol = 20:1);

'H-NMR (CDCl): & 1,20-1,30, 1,58, 1,73-1,90, 2,26-2,37, 2,52, 2,64-2,82,
4,19-4,41, 6,81-6,97, 7,13-7,35, 7,77, 8,60, 8,69, 9,25.

Vidu 7-12:
4-[4-Xyano-2-({[(2'R.4S)-6-(pyrazolo[1,5-a]pyridin-3-yl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,40 (diclometan:metanol = 9:1);

'H-NMR (CDCls): & 1,59-1,70, 1,76-1,84, 2,31, 2,43-2,53, 2,60-2,80, 4,15-4,44,
6,72, 6,89, 6,97, 7,09-7,36, 7,68, 7,89, 8,43, 8,70, 9,15.

Vidu 7-13:
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4-[4-Xyano-2-({[(2'R,4S)-6-(6-metoxy-3-pyridinyl)-2,3-dihydrospiro[cromen-4,

1'-xyclopropan]-2'-yl]carbonyl } amino)phenyl]butanoic

/@\/\COOH
NC NH

0

TLC: Rf 0,56 (etyl axetat);

'H-NMR (CD;OD): & 1,65-1,93, 2,14-2,29, 2,33, 2,58, 2,67-2,78, 3,92, 4,21,
4,32, 6,80-6,91, 7,06, 7,30, 7,42, 7,48, 7,84-7,95, 8,31.

Vidu 7-14:
4-{4-Xyano-2-[({(2'R,4S)-6-[6-(1H-pyrazol-1-yl)-3-pyridinyl]-2,3-dihydrospiro

[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,60 (cloroform:metanol = 9:1);

'H-.NMR (DMSO-d¢): & 1,57, 1,63-1,79, 1,89-2,01, 2,08-2,25, 2,50-2,56,
2,60-2,72, 4,03-4,18, 4,27-4,40, 6,59, 6,93, 7,27, 7,40, 7,47-7,60, 7,80-7,91,
7,96, 8,27, 8,63, 8,76, 9,88, 12,10.

Vidu 7-15:

4-{4-Xyano-2-[({(2'R,4S)-6-[6-(dimetylamino)-3-pyridinyl]-2,3-dihydrospiro[c
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romen-4,1'-xyclopropan]-2'-y1}carbonyl)amino]phenyl} butanoic

NC NH

@)
)

=
J
—N_

TLC: Rf 0,58 (cloroform:metanol = 9:1);

N

'H-.NMR (DMSO-de): & 1,51-1,62, 1,63-1,80, 1,84-1,95, 2,06-2,25, 2,51-2,57,
2,60-2,75, 3,18, 4,02-4,17, 4,23-4,39, 6,88, 7,01-7,21, 7,35-7,47, 7,55, 7,87,
8,10-8,29, 9,92, 12,10.

Vidu 7-16:
4-[4-Xyano-2-({[(2'R,48S)-6-(6-metyl-3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'

-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

/@v\COOH
NC NH

0
0)

A
TLC: Rf 0,63 (diclometan:metanol = 9:1);
'H-NMR (DMSO-de): & 1,46-1,56, 1,56-1,79, 2,03, 2,16, 2,66, 4,15, 4,22-4,33,
6,86, 7,20, 7,27, 7,33-7,44, 7,44-7,52, 8,08-8,21, 8,70, 11,11.
Vi du 7-17:
4-[4-Xyano-2-({[(2'R,4S)-6-(6-fluoro-3-pyridinyl)-2,3-dihydrospiro[cromen-4,1
'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,59 (diclometan:metanol = 9:1);

'H-.NMR (DMSO-d¢): & 1,52-1,60, 1,65-1,79, 1,93, 2,07-2,23, 2,60-2,70,
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4,03-4,15, 4,27-4,37, 6,90, 7,19-7,27, 7,40, 7,45, 7,56, 7,87, 8,25, 8,51, 9,87,
12,09.

Vidu 7-18:
4-{4-Xyano-2-[({(2'R,4S)-6-[6-(metylsulfonyl)-3-pyridinyl]-2,3-dihydrospiro[c
romen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic

TLC: Rf 0,57 (diclometan:metanol = 9:1);

IH-NMR (DMSO-ds): & 1,58, 1,72, 1,92-2,01, 2,09-2,24, 2,60-2,70, 4,06-4,17,
4,30-4,40, 6,96, 7,33-7,45, 7,58, 7,88, 8,06, 8,41, 9,09, 9,90, 12,10.

Vidu 7-19:
4-[4-Xyano-2-({[(2'R.48)-6-(1H-pyrolo[2.,3-b]pyridin-5-y1)-2,3-dihydrospiro[ cr
omen-4, 1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,55 (diclometan:metanol = 9:1);

TH-NMR (DMSO-ds): & 1,51-1,61, 1,65-1,80, 1,91, 2,09-2,24, 2,60-2,70, 4,09,
4,25-4,36, 6,47, 6,89, 7,18, 7,38-7,45, 7,45-7,50, 7,56, 7,88, 8,17, 8,47, 9,94,
11,65, 12,06.

Vi du 7-20:
4-[4-Xyano-2-({[(2'R,4S)-6-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][1 ,4]oxazin-
7-y1)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]
butanoic

TLC: Rf 0,65 (diclometan:metanol = 9:1);

TH-NMR (DMSO-de): & 1,48-1,58, 1,65-1,79, 1,88, 2,06-2,14, 2,19, 2,59-2,70,
3,03, 3,40-3,47, 3,99-4,11, 4,19-4,33, 6,81, 7,03, 7,23, 7,29, 7,40, 7,56, 7,86,
7,95, 9,87, 12,08.

Vidu 7-21:
4-{4-Xyano-2-[({(2'R,4S)-6-[6-(metylamino)-3-pyridinyl]-2,3-dihydrospiro[cro

men-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl } butanoic
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N TL
C: Rf 0,53 (diclometan:metanol = 9:1);

'H-NMR (DMSO-de): & 1,52-1,61, 1,72, 1,84-1,94, 2,06-2,23, 2,60-2,70, 2,94,
4,02-4,13, 4,25-4,36, 6,88, 6,99, 7,14, 7,34-7,43, 7,56, 7,86, 8,09-8,21, 9,91,
12,13, 13,60.

Vi du 7-22:
4-{4-Xyano-2-[({(2'R,48)-6-[3-(2-hydroxy-2-propanyl)phenyl]-2,3-dihydrospir
o[cromen-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl} butanoic

TLC: Rf 0,56 (diclometan:metanol = 9:1);

'H-NMR (DMSO-de): & 1,46, 1,54-1,62, 1,72, 1,79-1,88, 2,07-2,24, 2,60-2,70,
4,02-4,15, 4,25-4,36, 5,05, 6,88, 7,09, 7,29-7,46, 7,57, 7,66, 7,87, 9,90, 12,09.
Vi du 7-23:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-0x0-1-azetidinyl)-2,3-dihydrospiro[ cromen-4,1'-
xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,47 (diclometan:metanol = 20:1);

'H-NMR (DMSO-ds): & 1,54-1,79, 2,02-2,11, 2,19, 2,39-2,68, 3,01-3,05,
3,55-3,61, 3,95-4,03, 4,20-4,29, 6,77-6,81, 7,16, 7,41, 7,56, 7,85, 9,90, 12,10.
Vi du 7-24-:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-0x0-1,3-0xazolidin-3-y1)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,47 (diclometan:metanol = 20:1);

'H-NMR (DMSO-d¢): & 1,54-1,79, 2,05-2,24, 2,39-2,68, 3,96-4,06, 4,23-4,31,
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4,36-4,45,6,81,7,01, 7,27, 7,41, 7,56, 7,86, 9,92, 12,10.

Vi du 7-25:

4-{4-Xyano-2-[({(2'R,4S)-6-[(4R)-4-hydroxy-2-oxo- 1-pyrolidinyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

TLC: Rf 0,40 (diclometan:metanol = 20:1);

TH-NMR (DMSO-d¢): & 1,53-1,80, 2,06-2,13, 2,19, 2,37-2,81, 3,47-3,55,
4,00-4,08, 4,20-4,39, 5,29-5,37, 6,78, 7,14, 7,25, 7,40, 7,55, 7,87, 9,91, 12,10.
Vi du 7-26:
4-{4-Xyano-2-[({(2'R,4S)-6-[4-(metylsulfonyl)phenyl]-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl } butanoic

TLC: Rf 0,49 (diclometan:metanol = 9:1);

'H-NMR (DMSO-d¢): & 1,58, 1,72, 1,92, 2,08-2,24, 2,60-2,70, 3,23, 4,05-4,17,
427-4,39, 6,93, 7,25, 7,41, 7,50, 7,57, 7,84-7,99, 9,88, 12,09.

Vi du 7-27:
4-[4-Xyano-2-({[(2'R,4S)-6-(4-xyanophenyl)-2,3-dihydrospiro[cromen-4,1"-Xyc
lopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,58 (diclometan:metanol = 9:1);

'H-.NMR (DMSO-ds): & 1,56, 1,72, 1,93, 2,08-2,24, 2,59-2,69, 4,04-4,16,
427-4,38, 6,92, 7,25, 7,40, 7,51, 7,56, 7,87, 9,86, 12,08.

Vi du 7-28:

4-[4-Xyano-2-({[(2'R,4S)-6-(1-metyl- 1H-pyrazol-5-yl)-2,3-dihydrospiro[ crome
n-4,1'-xyclopropan]-2'-yl]carbonyl } amino)phenyl]butanoic

TLC: Rf 0,59 (cloroform:metanol = 9:1);

'H-NMR (DMSO-ds): & 1,51-1,61, 1,64-1,88, 2,08-2,28, 2,39-2,46, 2,58-2,71,
3,82, 4,05-4,17, 4,27-4,39, 6,32, 6,90, 7,00, 7,25, 7,37-7,45, 7,55, 7,86, 9,89,
12,10.
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Vi du tham khao 16: Etyl
4-{4-xyano-2-[({(2'R,4S)-6-[1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl]-2,3
-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino|phenyl} butanoat

NC NH

O

Hop chét tiéu dé c6 cac tri sd ddc tinh vat ly sau day thu dugc bang cach
thuc hién cac quy trinh coa vi du tham khao 15 st dung
1-(2-tetrahydropyranyl)-1H-pyrazol-4-boronic axit pinacol este, thay cho axit
4-fluorophenylboronic.

NC: Rf 0,62 (hexan:etyl axetat = 1:2);
'TH-NMR (CDCl5): 0,86, 1,64-1,79, 1,82-1,90, 2,02-2,16, 2,21-2,29, 2,34-2,43,
2,52-2,72, 3,28-3,42, 3,45-3,60, 3,65-3,80, 4,03-4,16, 4,25-4,40, 5,35-5,45,
6,81, 6,90, 7,13-7,23, 7,28, 7,71, 7,76, 8,74, 9,36.
Vi du 8:
4-[4-Xyano-2-({[(2'R,4S)-6-(1H-pyrazol-4-yl)-2,3-dihydrospiro[ cromen-4,1'-xy
clopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

/@f\/\COOH
NC NH

)
)

R
N~
H
Dung dich axit hydrocloric 1,4-dioxan (4 mol/L, 0,1 mL) dugc bd sung
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& nhiét do phong vao 1-mL 1,4-dioxan dung dich gb6m hop chét (30 mg) dugc
tao ra trong vi du tham khao 16. Hon hop phan tmg dugc khudy & 60°C trong
3h. Sau khi ¢ dic hdn hop phan ting dudi ap suit duoc giam, cac quy trinh cua
vi du 1 duoc thuc hién dé thu dugc hop chét sang ché ¢6 céac tri s6 dic tinh vat
ly sau day.

TLC: Rf 0,40 (etyl axetat:metanol = 20:1);

IH-NMR (DMSO-d¢): & 1,55, 1,64-1,79, 1,81-1,92, 2,04-2,27, 2,35-2,47,
2,52-2,74, 4,02, 4,27, 6,76, 7,09, 7,32, 7,40, 7,56, 7,85, 7,99, 9,89.

Vi du tham khao 17: Etyl
4-[4-xyano-2-({[(2‘R,4S)-6-(4,4,5,5-tetramety1—1,3,2-dioxab0roran-2-y1)-2,3-dih

ydrospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoat

/@\/\/\cooa
NC NH

O

Trong khi thay thé moi trudong bang agon, kali axetat (1,44 g),
bis(pinacolato)diboron (2,43 2), va
[1,1'-bis(diphenylphosphino)ferrocen]paladin(Il) phirc diclorua diclometan (300
mg) duoc bd sung vao 40-mL dimetyl sulfoxit dung dich g6m hop chét (4,00 g)
duoc tao ra trong vi du tham khao 10, va hdn hop dugc khuéy & 90°C trong 4h.
Sau khi pha lodng hdn hgp phén Gmg véi etyl axetat, nuée duge bd sung, va hdn
hop duoc chiét xuét voi etyl axetat. L&p hitu co duge rira véi nude va nude
mudi bdo hoa, dugc 1lam kho trén natri sulfat khan, va dugce cod dac dudi ap suét
dugc giam. Du lugng tao ra sau d6 dugc tinh ché bang sic ky cot gel silic dioxit

(thiét bi loc tu dong Yamazen) dé thu duoc hop chét tiéu dé (3,54 g) c6 cac tri sb
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dic tinh vat 1y sau day.

TLC: Rf 0,37 (hexan:etyl axetat = 2:1);

'H-.NMR (CDCl): & 1,01, 1,20-1,29, 1,31, 1,63-1,77, 1,84, 2,18-2,27,
2,33-2,42, 2,53-2,60, 3,20-3,34, 3,45-3,60, 4,00-4,10, 4,25-4,37, 6,78, 7,18,
7,28, 7,52, 8,68, 9,37.

Vidu9:
4-[4-Xyano-2-({[(2'R,48S)-6-(2-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

O
@)

[\/‘\
=

Trong khi thay thé méi truong bang agon, 2-bromopyridin (36 uL), xesi
carbonat (120 mg), va [1,1'-bis(diphenylphosphino)ferrocen]paladin(Il) phuc
diclorua diclometan (7,5 mg) duoc bd sung vao dung dich gdm hop chét (100
mg) cia vi du tham khao 17 trong 1,2-dimetoxyetan (0,3 mL) va nudc (0,3 mL),
va hdn hop dugc khudy & 95°C trong 17h. Hon hop phan tng dugc chiét xuét
v6i etyl axetat, va 16p hitu co dugc rira v6i nudc va nudce mudi bio hoa, dugc
lam kho trén natri sulfat khan, va dugc c6 dic dudi ap suét dugc giam. Du
lugng tao ra dugc tinh ché béng sdc ky cot gel silic dioxit (thiét bi loc tu dong
Yamazen) aé thu dugc etyl
4-[4-xyano-2-({[(2'R,4S)-6-(2-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoat, va cac quy trinh cua vi du 1 dugc
thuc hién véi hop chét nay dé thu dugc hop chét sang ché ¢6 céc tri s6 dic tinh

vat 1y sau day.
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TLC: Rf 0,44 (diclometan:metanol = 9:1);
'H-NMR (DMSO-ds): & 1,54-1,66, 1,68-1,88, 2,07-2,29, 2,54-2,76, 4,04-4,17,
4,26-4,38, 6,89, 7,23-7,33, 7,40, 7,52-7,64, 7,77-7,99, 8,61, 9,90, 12,10.
Vidu 10

Céc hop chat sang ché co cac tri sb dic tinh vat 1y sau day thu dugc
bing cach thuc hién giéng cdc quy trinh duge thuc hién trong vi du 9, ngoai trix
viéc 2-bromopyridin dugc thay thé v6i vong heterocyclic chita halogen tuong
ung.
Vi du 10-1:
4-[4-Xyano-2-({[(2'R,4S)-6-(2-pyrimidinyl)-2,3-dihydrospiro[ cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic
TLC: Rf 0,45 (diclometan:metanol = 9:1);
TH-NMR (DMSO-d¢): & 1,54-1,83, 2,07-2,28, 2,35-2,77, 4,05-4,22, 4,26-4,42,
6,93, 7,29-7,45, 7,56, 7,88, 7,94, 8,15, 8,84, 9,93, 12,10.
Vi du 10-2:
4-[4-Xyano-2-({[(2'R,4S)-6-(1,3-thiazol-2-yl)-2,3-dihydrospiro[cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

)
o)

>
TLC: Rf 0,81 (etyl axetat:metanol = 20:1);
'H-NMR (CDCls): & 1,19-1,32, 1,34-1,85, 2,10-2,25, 2,40-2,79, 3,61, 4,35,
4.48-4.62, 6,88, 7,15-7,30, 7,35, 7,38-7,47, 7,68-7,77, 7,85, 8,88, 10,00.
Vi du 10-3:
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4-[4-Xyano-2-({[(2'R,4S)-6-(1,3-0xazol-2-yl)-2,3-dihydrospiro[cromen-4,1'-Xyc
lopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH

@)
o)

'\\';/o
TLC: Rf 0,81 (etyl axetat:metanol = 20:1);
'H-NMR (CDCls): & 1,18-1,29, 1,53, 1,68-1,86, 2,09-2,33, 2,43-2,87, 3,60,
439, 4,52-4,64, 6,90, 7,15, 7,17, 7,28, 7,67, 7,72, 8,05, 8,92, 9,95.
Vidu 10-4:
4-[4-Xyano-2-({[(2'R,4S)-6-(1-metyl-1H-1,2,3-triazol-4-y1)-2,3-dihydrospiro[cr

omen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

NC NH

0
0]

N

T

N~N
\

TLC: Rf 0,58 (etyl axetat:metanol = 20:1);

'H-NMR (CDCl): & 1,21-1,32, 1,56, 1,69-1,86, 2,14-2,31, 2,44-2,88, 3,64,
4,15-4,20, 4,34, 4,53, 6,86, 7,13-7,31, 7,63, 7,68, 7,79, 8,92, 10,01.

Vi du 10-5:
4-[4-Xyano-2-({[(2'R,4S)-6-(3-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclo

propan]-2'-yl]carbonyl}amino)phenyl]butanoic
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NC NH

O
o)

=

)
i

TLC: Rf 0,40 (diclometan:metanol = 9:1);

'H-NMR (CDCl): § 1,17-1,31, 1,61, 1,66-1,90, 2,11-2,32, 2,36-2,82, 3,48-3,71,
4,35, 4,54, 6,98, 7,21, 7,28, 7,36, 7,66, 7,83, 7,80-7,83, 8,87, 9,15, 10,07.

Vi du 10-6:

4-[4-Xyano-2-({[(2'R,4S)-6-(2-pyrazinyl)-2,3-dihydrospiro[ cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,40 (diclometan:metanol = 9:1);

'H.NMR (CDCl): & 1,25, 1,61, 1,68-1,88, 2,08-2,29, 2,40-2,87, 3,49,
4,25-4,41, 4,52, 6,97, 7,21, 7,29, 7,46, 7,61, 8,45, 8,62, 8,85, 8,97, 9,93.

Vi du 10-7:
4-{4-Xyano-2-[({(2'R,4S)-6-[5-(metylsulfonyl)-2-pyridinyl]-2,3-dihydrospiro[c
romen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic

TLC: Rf 0,48 (diclometan:metanol = 9:1);

'H-.NMR (DMSO-ds): & 1,61, 1,73, 1,80-1,92, 2,07-2,28, 2,38-2,75, 3,34,
4,06-4,20, 4,26-4,44, 6,96, 7,41, 7,57, 7,71, 7,88, 7,97, 8,18-8,36, 9,06, 9,91,
12,08.

Vi du 10-8:
4-{4-Xyano-2-[({(2'R,4S)-6-[5-(hydroxymetyl)-2-pyridinyl]-2,3-dihydrospiro[c
romen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic

TLC: Rf 0,42 (diclometan:metanol = 9:1);

'H-NMR (DMSO-de): & 1,51-1,62, 1,63-1,87, 2,07-2,30, 2,53-2,75, 4,03-4,19,
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4,25-4,39, 4,54, 5,29, 6,88, 7,40, 7,52-7,64, 7,70-7,94, 8,53, 9,92, 12,07.

Vi du 10-9:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-fluoro-2-pyridinyl)-2,3-dihydrospiro[cromen-4,1
'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

TLC: Rf 0,64 (diclometan:metanol = 9:1);

'TH-NMR (DMSO-d¢): & 1,53-1,64, 1,65-1,88, 2,06-2,32, 2,40-2,80, 4,00-4,19,
4,24-4.40, 6,89, 7,40, 7,51-7,65, 7,71-7,84, 7,88, 8,00-8,05, 8,60, 9,92, 12,08.
Vi duy 10-10:
4-[4-Xyano-2-({[(2'R,48)-6-(6-metoxy-2-pyridinyl)-2,3-dihydrospiro[ cromen-4,
1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

TLC: Rf 0,50 (diclometan:metanol = 9:1);

IH-NMR (DMSO-d¢): & 1,53-1,64, 1,66-1,79, 1,79-1,91, 2,03-2,30, 2,40-2,79,
3,94, 4,02-4,16, 4,26-4,40, 6,70, 6,89, 7,40, 7,48-7,62, 7,73, 7,80-7,89, 9,89,
12,07.

Vidy 10-11:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-metoxy-2-pyridinyl)-2,3-dihydrospiro[ cromen-4,
1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,70 (diclometan:metanol = 9:1);

IH-NMR (CDCL): & 1,16-1,30, 1,57, 1,70-1,83, 2,04-2,27, 2,52, 2,59-2,73,
2,74-2,92, 3,54, 3,92, 4,30, 4,48, 6,89, 7,19, 7,24-7,31, 7,38, 7,49, 7,52, 8,18,
8,83, 10,06.

Vidy 10-12:
4-[4-Xyano-2-({[(2'R,4S)-6-(5-metyl-1,2,4-0xadiazol-3-yl)-2,3-dihydrospiro[cr
omen-4, 1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,69 (etyl axetat:metanol = 9:1);

IH-NMR (CDCl): & 1,19-1,31, 1,56, 1,70-1,88, 2,12-2,32, 2,42-2,84, 3,54,
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437, 4,56, 6,92, 7,16-7,31, 7,71-7,82, 8,91, 9,84.
Vidu 11:
4-(4-Xyano-2-{[(2'R,4S)-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan]-2'-c
arbonyl]amino } phenyl) butanoic

Hop chét sang ché co cac tri s6 dic tinh vat Iy sau day thu dugc bing
cach thuc hién cac quy trinh giéng v6i vi du tham khéao 10 dén vi du 1 sur dung
hop chit duoc tao ra trong vi du tham khao 9, va hop chét dugc tao ra trong vi
du tham khao 3.
TLC: Rf 0,62 (cloroform:metanol = 9:1);
'H-NMR (CD;0D): & 1,66, 1,77-1,91, 2,08-2,28, 2,34, 2,48, 2,71, 4,16, 4,28,
6,74, 6,82-6,91, 7,06, 7,42, 7,48, 7,91.
Vi du tham khéo 18:
(2'R,48)-2"-{[2-(4-Ethoxy-4-oxobutyl)-5-fluorophenyl]carbamoyl}-2,3-dihydros
piro[1-benzopyran-4,1'-xyclopropan]-6-axit carboxylic

Hop chiét tiéu d& ¢6 cac tri s6 dic tinh vat 1y sau day thu dugc bang cach
thuc hién giéng céc quy trinh ctia vi du tham khao 7 — vi du tham khéo 9 — vi
du tham khao 10 — vi du 1, ngoai trir viéc 5-fluoro-2-iodonitrobenzen dugc su
dung thay cho 3-nitro-4-bromobenzaldehyt.
'H-NMR (DMSO-de): 6 1,12, 1,52-1,77, 2,12, 2,26, 2,51-2,62, 3,87-4,02, 4,12,
4,34, 6,86, 6,92, 7,20, 7,41, 7,47, 7,68, 9,68, 12,68.
Vidu 12

Cac hop chét sang ché o6 cac tri sb dic tinh vat 1y sau day thu dugc
bang cach thuc hién cac quy trinh gidng v6i vi du tham khéao 12 dén vi du 1 str
dung hop chit duoc tao ra trong vi du tham khao 18 thay cho hop chit dugc tao
ra trong vi du tham khéo 11, st dung metylamin hydroclorua hodc hop chét

amin tuong Ung.
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Vidu 12-1:
4-[4-Fluoro-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[ cromen-4,1'-xy
clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic
TLC: Rf 0,69 (etyl axetat:metanol = 19:1);
'H-NMR (CD;OD): & 1,62-1,87, 2,12-2,28, 2,32, 2,56-2,78, 2,90, 4,23, 4,34,
6,76-6,89, 7,20, 7,38-7.51, 7,54 ‘
Vi du 12-2:
4-{4-Fluoro-2-[({(2'R,4S)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl }butanoic
TLC: Rf 0,67 (etyl axetat:metanol = 19:1);
'H-NMR (DMSO-ds): & 1,51-1,79, 2,06-2,22, 2,41-2,61, 3,25, 3,36-3,46, 4,07,
431, 6,83, 6,95, 7,19, 7,33, 7,43, 7,63, 8,42, 9,74, 12,06.
Vi du 12-3:
4-{4-Fluoro-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-4-yl)carbamoyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino|phenyl } butanoic
TLC: Rf 0,64 (etyl axetat:metanol = 9:1);
'H-NMR (CD;OD): & 1,66-1,86, 2,12-2,37, 2,57-2,70, 3,88, 4,25, 4,37,
6,81-6,92, 7,21, 7,45, 7,58, 7,63, 7,68, 8,00.
Vi du tham khéo 19: Etyl
4-(2-{[(1R,2R)-6'-(benzyloxy)-2',3'-dihydrospiro[xyclopropan-1,1'-inden]-2-car
bonyl]amino}-4-xyanophenyl)butanoat

Hop chét tiéu dé co céc tri sé dic tinh vat 1y sau dy thu dugc bang cach
thuc hién cac quy trinh cua vi du tham khao 1 — vi du tham khdo 2 — vi du
tham  khdo 3 - Vi du tham  khao 10, su dung

6-(benzyloxy)-2,3-dihydro-1H-inden-1-on thay cho 4-chromanon.
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'H-NMR (CDCl): & 1,25, 1,38-1,45, 1,68-1,81, 1,82-1,87, 2,32-2,46, 2,57-2,67,
2,86-3,08, 3,82-3,92, 3,97-4,07, 5,00, 6,46, 6,77, 7,12, 7,17, 7,25-7,31,
7,32-7,43, 8,78, 9,15.
Vidu 13:
4-[2-({[(1R,2R)-6'-(Benzyloxy)-2',3'-dihydrospiro[xyclopropan-1,1'-inden]-2-yl
]Jcarbonyl}amino)-4-xyanophenyl]butanoic

Hop chit sang ché c6 céc tri sb dic tinh vat ly sau day thu dugc bing
cach thuc hién cac quy trinh cta vi du 1 st dung hop chit dugc tao ra trong vi
du tham khao 19, thay cho hop chat dugc tao ra trong vi du tham khéo 12.
TLC: Rf 0,53 (diclometan:metanol = 10:1);
'H-NMR (CDCl): & 1,36-1,43, 1,66-1,77, 1,79-1,85, 2,31, 2,42-2,73, 2,84-3,09,
5,05, 6,49, 6,81, 7,13-7,21, 7,24-7,30, 7,32-7,47, 8,72, 8,92.
Vi du 14:
4-[4-Xyano-2-({[(1R,2R)-6"-hydroxy-2',3'-dihydrospiro[xyclopropan-1,1'-inden
]-2-yl]carbonyl }amino)phenyl]butanoic

10% Paladin/cacbon (12 mg) dugc bd sung vao dung dich gbm hop chét
(40 mg) cua vi du 13 trong etyl axetat (3 mL) va 1,4-dioxan (1 mL). Sau khi
thay thé méi truong véi hydro, hén hop duge khudy & nhiét do phong trong 9h.
Hén hop phan tmg dugc loc su dung Celite, va chét loc duge c¢o dic dudi ap
suit dugc giam. Du luong tao ra sau d6 duge tinh ché bang sic ky cot gel silic
dioxit dé thu dwoc hop chét sang ché (32 mg) c6 cac tri s6 dic tinh vat ly sau

day.
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TLC: Rf 0,40 (diclometan:metanol = 10:1);
'H-NMR (CDCl): § 1,36-1,43, 1,65-1,85, 2,32, 2,47-2,55, 2,58-2,76, 2,83-3,08,
6,37, 6,62, 7,06, 7,22, 7,25-7,37, 8,74, 8,92.
Vi du tham khao 20
: Etyl
4-(4-xyano-2-{[(1R,2R)-6"-hydroxy-2',3'-dihydrospiro[xyclopropan-1,1'-inden]-
2-carbonyl]amino } phenyl)butanoat

Hop chit sang ché ¢6 cac tri sb dac tinh vat ly sau day thu dugc bang
cach thuc hién cac quy trinh cia vi du 14 sir dung hop chét duoc tao ra trong vi
du tham khao 19, thay cho hgp chét duoc tao ra trong vi du 13.
'H-NMR (CDCl): & 1,24, 1,38-1,43, 1,70-1,87, 2,31-2,49, 2,58-2,67, 2,85-3,07,
3,89-4,01, 4,04-4,16, 4,49, 6,31, 6,58, 7,04, 7,17, 7,26-7,31, 8,78, 9,18.
Vi du tham khao 21: Etyl
4-[4-xyano-2-({(1R,2R)-6"-[(1-metyl-1H-pyrazol-4-yl)metoxy]-2',3'-dihydrospir
o[xyclopropan-1,1'-inden]-2-carbonyl }amino)phenyl]butanoat

Dudi dong nito, xyanometylentributylphosphoran (0,06 mL) dugc nho
giot vao trong 0,2-mL dung dich toluen gbm hop chit (30 mg) dugc tao ra trong
vi du tham khao 20, va (1-metylpyrazol-4-yl)metanol (9,6 mg), va hdn hop dugc
khudy qua dém & 100°C. Hon hop phan tng duge co dic dudi ap suat dugc
giam, va du luong tao ra dugc tinh ché bang sic ky cot gel silic dioxit dé thu
duoc hop chét tiéu dé (7 mg) ¢6 cac tri sb ddc tinh vat 1y sau day.
'H-NMR (CDCl): & 1,26, 1,39-1,42, 1,68-1,85, 2,28-2,51, 2,55-2,65, 2,83-3,05,
3,87-4,01, 4,04-4,18, 4,89, 6,40, 6,72-6,79, 7,06-7,38, 7,41, 7,51, 8,77, 9,13.
Vidu 15:
4-{4-Xyano-2-[({(1R,2R)-6'-[(1-metyl-1H-pyrazol-4-yl)metoxy]-2',3"-dihydrosp

iro[xyclopropan-1,1'-inden]-2-yl} carbonyl)amino]phenyl}butanoic
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Hop chit sang ché co cac tri s6 dic tinh vat ly sau day thu dugc bing
cach thuc hién céc quy trinh cta vi du 1 st dung hop chit duogc tao ra trong vi
du tham khao 21, thay cho hop chit duoc tao ra trong vi du tham khao 12.
TLC: Rf 0,26 (diclometan:metanol = 20:1);
'H-NMR (DMSO-de): & 1,45-1,57, 1,66-1,79, 2,13-2,25, 2,26-2,75, 2,84-2,92,
3,81, 4,90, 6,51, 6,77, 7,09, 7,39, 7,47, 7,55, 7,71, 7,96.
Vi du tham khéo 22: Etyl
4-[4-xyano-2-({(1R,2R)-6'-[2-(metylamino)-2-oxoetoxy]-2',3"-dihydrospiro[xyc
lopropan-1,1'-inden]-2-carbonyl}amino)phenyl]butanoat

Kali carbonat (33 mg) va tetrabutylamoni iodua (4,4 mg), va tiép theo
2-clo-N-metylaxetamit (25,7 mg) dugc bd sung & nhiét do phong vao 0,5-mL
dung dich DMF gdm hop chét (50 mg) dugc tao ra trong vi du tham khao 20, va
hdn hop phén tng duge khudy qua dém & 50°C. Hon hop phén tng dugc pha
lodng vai etyl axetat, va, sau khi bd sung dung dich chira nuGc amoni clorua
dugc bido hoa va nudce, duge chiét xuét voi etyl axetat. Lop hitu co duge rira véi
nude va 20% nude mudi, duoc 1am kho trén natri sulfat khan, va dugce c¢6 dac
dudi 4p suét dugc giam. Du lugng tao ra sau do dugc tinh ché bang sic ky cot
gel silic dioxit (thiét bj loc tw dong Yamazen) dé thu duoc hop chét tiéu dé (51
mg) c6 cac tri s6 dic tinh vat ly sau day.
TLC: Rf 0,26 (hexan:etyl axetat = 4:1);
'H-NMR (CDCl): § 1,19, 1,39-1,44, 1,68-1,84, 1,86-1,89, 2,27-2,70, 2,84-3,08,
3,79-3,93, 3,95-4,06, 4,07, 4,44, 6,38, 6,55, 6,70, 7,13-7,20, 7,26-7,30, 8,75,
9,07.
Vidu 16:
4-{4-Xyano-2-[({(1R,2R)-6'-[2-(metylamino)-2-oxoetoxy]-2',3'-dihydrospiro[xy

clopropan-1,1'-inden]-2-yl}carbonyl)aminophenyl}butanoic
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Hop chit sang ché c6 céc tri sb dic tinh vat 1y sau day thu dugc bang
cach thuc hién cac quy trinh cta vi du 1 st dung hop chit duogc tao ra trong vi
du tham khao 22, thay cho hop chét dugc tao ra trong vi du tham khao 12.
TLC: Rf 0,59 (etyl axetat:metanol = 9:1);
'"H-NMR (DMSO-de): & 1,44-1,51, 1,56, 2,07-2,34, 2,66, 2,87, 6,54, 6,76, 7,12,
7,41,7,56, 7,92, 8,01, 9,75, 12,12.
Vidu 17:
4-{4-Xyano-2-[({(1R,2R)-6'-[2-(dimetylamino)-2-oxoetoxy]-2',3"-dihydrospiro[
xyclopropan-1,1'-inden]-2-yl}carbonyl)amino]phenyl}butanoic

Hop chit sang ché c6 cac tri sb dic tinh vat ly sau day thu dugc bang
cach thuc hién cac quy trinh tir vi du tham khao 22 dén vi du 1, st dung
2-clo-N,N-dimetylaxetamit thay cho 2-clo-N-metylaxetamit.
TLC: Rf 0,54 (etyl axetat:metanol = 9:1);
'H-NMR (DMSO-d¢): & 1,47-1,58, 1,71, 2,08-2,32, 2,33-2,70, 2,82-2,91, 3,00,
4,74, 6,49, 6,70, 7,10, 7,41, 7,57, 7,91, 9,79, 12,16.
Vi du tham khao 23: Etyl
4-[4-xyano-2-({(1R,2R)-6'-[(trifluorometansulfonyl)oxy]-2',3'-dihydrospiro[xyc

lopropan-1,1'-inden]-2-carbonyl}amino)phenyl]butanoat

L7 ==
NC NH

0

O— S/:O
Jj ~CF,
0

Trong moi  trudng  nito, trietylamin (0,1 mL), va
1,1,1-trifluoro-N-phenyl-N-(trifluorometylsulfonyl)metansulfonamit (128 mg)
duge bd sung vao 2-mL diclometan dung dich gdm hop chit (100 mg) duge tao

ra trong vi du tham khao 20, va hdn hop duoc khudy & nhiét do phong trong 3h.
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Hdn hop dwoc khudy thém & nhiét do phong trong 2h sau khi b6 sung
1,1,1-trifluoro-N-phenyl-N-(trifluorometylsulfonyl)metansulfonamit (128 mg)
vao dung dich phan tmg. Dung dich phan ung sau d6 dugc tinh ché bang sic ky
cdt gel silic dioxit dé thu dugc hop chét tiéu dé (130 mg) c6 céc tri s6 dic tinh
vat ly sau day.

'H-.NMR (CDCL): & 1,22-1,29, 1,39-1,44, 1,70-1,83, 1,86-1,91, 2,34-2,51,
2,60-2,67, 2,95-3,14, 3,90-4,02, 4,05-4,16, 6,67, 7,03, 7,19, 7,21-7,31, 8,78,
9,19.

Vi du tham khéo 24:
(1R,2R)-2-{[5-Xyano-2-(4-etoxy-4-oxobutyl)phenyl]carbamoyl}-2',3'-dihydros

piro[xyclopropan-1,1'-inden]-6'-axit carboxylic

NC NH

O
COOH

Hop chét (120 mg) dugc tao ra trong vi du tham khao 23 dugc pha
loging trong DMSO (3 mL), va dugc khir khi si€u am dudi ap suit dugc giam.
Dé dung dich phan g sau d6 duoc bd sung 1,3-bis(diphenylphosphino)propan
(dppp; 18 mg), paladin(Il) axetat (10 mg), lithi clorua (92 mg), natri format (148
mg), diisopropyletylamin (0,34 mL), va axetic anhydrua (0,19 mL). Hén hop
duge khudy & 90°C trong 4h trong khi thay thé méi trudng véi cacbon monoxit.
Sau khi bd sung 0,1 N dung dich chtra nude axit hydrocloric, hdn hop phan tng
duoc chiét xuét vai etyl axetat, va 16p hiru co dugc 1lam kho trén natri sulfat
khan, va duogc co6 dac dudi ap suit duoc giam. Du lugng tao ra sau d6 dugc tinh
ché bing sic ky cot gel silic dioxit dé thu dugc hop chét tiéu dé (40 mg) c6 cac

tri s& dic tinh vat 1y sau day.
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'H-NMR (CDCl): & 1,18, 1,44-1,51, 1,64-1,79, 1,85-1,90, 2,35-2,48, 2,57-2,78,
2,99-3,17, 3,84-3,91, 4,03-4,11, 7,18, 7,24-7,36, 7,52, 7,89, 8,81, 9,29.
Vidu 18

Céc hop chét sang ché ¢6 cac tri sb dic tinh vat 1y sau day thu dugc
b%lng cach thuc hién céc quy trinh tir vi du tham khao 12 dén vi du 1 su dung
hop chét dugc tao ra trong vi du tham khao 24 thay cho hop chit duoc tao ra
trong vi du tham khdo 11, st dung metylamin hydroclorua hodc hgp chét amin
tuong ung.
Viduy 18-1:
4-[4-Xyano-2-({[(1R,2R)-6'-(rnetylcarbamoyl)-2’,3'-dihydfospiro[Xyclopropan-

1,1'-inden]-2-yl]carbonyl }amino)phenyl]butanoic

/@i\/\ COOH
NC NH

@)

N/CHz
H

o
TLC: Rf 0,29 (diclometan:metanol = 20:1);

'H-.NMR (CDCl): & 1,26-1,31, 1,66-1,78, 1,82-1,87, 2,23-2,30, 2,34-2,48,
2.52-2,71, 2,91-3,03, 3,04, 3,13-3,27, 6,21-6,29, 7,17, 7,19-7,35, 7,70, 8,82,
9,56.

Vi du 18-2:
4-{4-Xyano-2-[({(1R,2R)-6'-[(2-metoxyetyl)carbamoyl]-2',3'-dihydrospiro[xycl

opropan-1,1'-inden]-2-yl} carbonyl)amino]phenyl} butanoic
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TLC: Rf 0,50 (diclometan:metanol = 20:1);

IH-NMR (CDCL): § 1,25-1,31, 1,65-1,77, 1,81-1,86, 2,23-2,30, 2,35-2,47,
2,51-2,71, 2,91-3,03, 3,13-3,27, 3,41, 3,54-3,78, 6,62-6,67, 7,17, 7,19-7,30,
7,34, 7,66, 8,82, 9,51.

Vi du 18-3:
4-{4-Xyano-2-[({(1R,2R)-6'—[(1-metyl-1H-pyrazo1-4-y1)carbamoy1]-2',3'-dihydr

ospiro[xyclopropan-1,1'-inden]-2-yl} carbonyl)amino|phenyl} butanoic

Qf\/\ COOH
NC NH

o
_N
\
Jom"
07 N
H
TLC: Rf 0,28 (diclometan:metanol = 20:1);
IH-NMR (CDCl): & 1,26-1,34, 1,68-1,78, 1,81-1,88, 2,25-2,31, 2,43-2,72,
2,95-3,06, 3,17-3,23, 3,92, 7,16-7,33, 7,42, 7,52, 7,75, 7,86, 7,99, 8,83, 9,54.
Vidu 19:
4-[4-Xyano-2-({[(1R,2R)-6"-(3-pyridinyl)-2',3'-dihydrospiro[xyclopropan-1,1'-i
nden]-2-yl]carbonyl}amino)phenyl]butanoic
Hop chat sang ché c6 cac tri sb dic tinh vat ly sau day thu dugc bing
cach thyc hién céc quy trinh tir vi du tham khao 15 dén vi du 1 str dung hop chét

dugc tao ra trong vi du tham khéo 23. Axit pyridin-3-boronic dugc st dung thay
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cho axit 4-fluorophenylboronic.

TLC: Rf 0,30 (diclometan:metanol = 20:1);

'H-.NMR (CD;OD): & 1,58-1,66, 1,75-1,90, 2,25-2,45, 2,47-2,55, 2,68-2,79,
3,07-3,16, 7,15, 7,34-7,56, 7,98, 8,10, 8,52, 8,78.

Vi du tham khéo 25:
(2'R,48)-2'-{[5-Xyano-2-(4-etoxy-4-oxobutyl)phenyl]carbamoyl} -7-fluoro-2,3-

dihydrospiro[1-benzopyran-4,1'-xyclopropan]-6-axit carboxylic

NC NH

o)
0

COH

Hop chét tidu d& co cac tri sd dic tinh vat 1y sau day thu dugc béng cach
thuc hién cac quy trinh cua vi du tham khao 1 — vi du tham khao 2 — vi du
tham khao 3 — vi du tham khao 4 — vi du tham khao 5 — vi dy tham khao 6 —
vi du tham khao 10 -—> vi du tham khao 11, stt dung 7-fluorochroman-4-on thay
cho 4-chromanon.
'H-NMR (CDCl): & 1,13, 1,66-1,78, 1,84-1,90, 2,25-2,35, 2,42-2,47, 2,58-2,67,
3,60-3,73, 3,78-3,90, 4,10-4,22, 4,35-4,44, 6,60, 7,19, 7,26-7,33, 7,50, 8,71,
9,37.
Viduy 20

Céc hop chét sang ché ¢co cac tri s dic tinh vat ly sau day thu duoc
bang cach thuc hién cac quy trinh tir vi du tham khao 12 dén vi du 1 st dung
hop chét dugc tao ra trong vi du tham khéo 25 thay cho hop chit dugc tao ra
trong vi du tham khéo 11, st dung metylamin hydroclorua hodc hop chét amin

tuong Ung.
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Vi du 20-1:
4-[4-Xyano-2-({[(2'R,4S)-7-fluoro-6-(metylcarbamoyl)-2,3-dihydrospiro[ crome

n-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH 0

@)
F
/CH3

0 N
H

TLC: Rf 0,74 (diclometan:metanol = 10:1);

'H-NMR (CDCls): & 1,18-1,29, 1,50-1,62, 1,70-1,80, 2,05-2,15, 2,20-2,27,
2,44-2,76, 3,03, 3,54-3,60, 4,31-4,40, 4,54-4,59, 6,57, 6,82-6,95, 7,20,
7,24-7,33, 8,06, 8,88, 9,94.

Vi du 20-2:
4-{4-Xyano-2-[({(2'R,4S)-7-fluoro-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrosp

iro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic

/@f\/\ COOH
NC NH (e}

TLC: Rf 0,49 (diclometan:metanol = 10:1);

'H-NMR (CDCl): & 1,19-1,26, 1,58-1,64, 1,68-1,84, 2,05-2,29, 2,45-2,77, 3,39,
3,53-3,64, 3,65-3,72, 4,31-4,43, 4,54-4,62, 6,57, 7,17-7,34, 8,05, 8,88, 9,93.

Vi du 20-3:
4-[4-Xyano-2-({[(2'R,4S)-6-(etylcarbamoyl)-7-fluoro-2,3-dihydrospiro[cromen-

4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic
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TLC: Rf 0,62 (hexan:etyl axetat = 1:3);

'H-NMR (DMSO-ds): & 1,09, 1,55, 1,65-1,78, 2,02-2,28, 2,47, 2,60-2,71,
3,17-3,33, 4,12, 4,33, 6,73, 7,19, 7,41, 7,56, 7,88, 8,07, 9,89, 12,11.

Vi du 20-4:
4-[4-Xyano-2-({[(2'R,4S)-7-fluoro-6-(propylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,56 (hexan:etyl axetat = 1:2);

'H-NMR (DMSO-d¢): 6 0,87, 1,42-1,58, 1,62-1,78, 2,04-2,23, 2,42, 2,60-2,69,
3,11-3,23,4,12, 4,31, 6,73, 7,18, 7,41, 7,56, 7,88, 8,06, 9,90, 12,11.

Vi du 20-5:
4-[4-Xyano-2-({[(2'R,4S)-7-fluoro-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cr

omen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,68 (hexan:etyl axetat = 1:3);
'H-NMR (DMSO-ds): & 1,13, 1,53, 1,63-1,79, 2,02-2,24, 2,46, 2,61-2,69,
3,96-4,18, 4,33, 6,72, 7,14, 7,41, 7,56, 7,80-7,92, 9,89, 12,11.
Vidu 21:
4-[4-Xyano-2-({[(2'R,4S)-6-fluoro-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-
2'-yl]carbonyl}amino)phenyl]butanoic

Hop chét sang ché c6 céc tri s6 dic tinh vat ly sau day thu dugc bing
cach thuc hién cac quy trinh cta vi du tham khdo 1 — vi du tham khao 2 — vi

du tham khao 3 — vi du tham khéao 10 — vi du 1 str dung 6-fluoro-4-chromanon
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thay cho 4-chromanon.
TLC: Rf 0,38 (diclometan:metanol = 10:1);
'"H-NMR (CDCl): & 1,46-1,80, 2,18-2,24, 2,48-2,75, 4,09-4,32, 6,55, 6,75-6,87,
7,21, 7,25-7,34, 8,66, 9,00.
Vi du tham khéao 26: Etyl
4-(2-{[(2'R,4S)-6-benzoyl-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan]-2'-
carbonyl]amino }-4-xyanophenyl)butanoat

Phenylboronic axit (10 mg), kali carbonat (22 mg), va
[1,1'-bis(diphenylphosphino)ferrocen]paladin(Il) phtc diclorua diclometan (9
mg) dugc bd sung vao 1-mL anisol dung dich gbm hop chat (30 mg) dugc tao ra
trong vi du tham khao 10, va hdn hgp dugc khudy & 80°C trong 3h trong moi
truomng cacbon monoxit. Dung dich chira nudc natri bicarbonat bao hoa dugc )
vao trong hdn hop phan tmg, va hdn hop dugce chiét xuit vdi etyl axetat. Lép
hitu co dugce rira vo1 nudce mudi bio hoa, dugc lam kho trén magie sulfat khan,
va dugc cd dac dudi ap suét dugc giam. Du luong tao ra sau d6 dugc tinh ché
béng sdc ky cot gel silic dioxit (thiét bi loc tw dong Yamazen) dé thu duoc hop
chit tieu d& (18 mg) c6 cac tri s6 dic tinh vat 1y sau day.
TLC: Rf 0,38 (hexan:etyl axetat = 1:1);
'H-NMR (CDCl5): & 0,99, 1,61-1,80, 1,87, 2,27-2,36, 2,37-2,44, 2,61, 2,71,
3,43-3,56, 3,66, 3,81, 4,11-4,23, 4,32-4,42, 6,86, 7,19, 7,27, 7,42-7,62, 7,73,
8,73, 9,38.
Vi du 22:
4-[2-({[(2'R,4S)-6-Benzoyl-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]ca
rbonyl }amino)-4-xyanophenyl]butanoic

Hop chét sang ché co cac tri s6 dic tinh vat 1y sau day thu dugc bing

cach thuc hién cic quy trinh cia vi du 1 sir dung hop chat duoc tao ra trong vi
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du tham khéo 26, thay cho hop chit duoc tao ra trong vi du tham khéo 12.
TLC: Rf 0,42 (diclometan:metanol = 9:1);
IH-NMR (DMSO-d¢): & 1,53-1,64, 1,64-1,78, 2,10-2,30, 2,41-2,75, 3,20-3,49,
4,10-4,23, 4,33-4,45, 6,94, 7,36-7,45, 7,46-7,59, 7,60-7,73, 7,87, 9,89, 12,09,
Vidu 23

Céc hop chit sang ché c6 céc tri sb dic tinh vat 1y sau day duoc san xuét
bé‘mg cach thuc hién cac quy trinh giéng voi vi du tham khéo 26 dén vi du 1,
ngoai trir viéc phenylboronic axit dugc thay thé vai axit boronic tuong ung.
Vi du 23-1:
4-[4-Xyano-2-({[(2'R,49)-6-(xyclopropylcarbonyl)-2,3-dihydrospiro[cromen-4,
1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic
TLC: Rf 0,41 (diclometan:metanol = 9:1);
IH-NMR (CDClL): & 1,02-1,38, 1,67-1,83, 2,06-2,38, 2,45-2,78, 4,33-4,45,
4,53-4,67, 6,89, 7,19, 7,25-7,30, 7,87, 7,98, 8,88, 9,85.
Vi du 23-2:
4-[2-({[(2'R,48)-6-Axetyl-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]car
bonyl}amino)-4-xyanophenyl]butanoic
TLC: Rf 0,40 (diclometan:metanol = 9:1);
IH-NMR (CDCL): & 1,20-1,31, 1,70-1,85, 2,05-2,20, 2,23-2,33, 2,44-2,83,
4,33-4,45, 4,53-4,65, 6,85, 7,20, 7,28, 7,70, 8,06, 8,89, 9,83.
Vi du tham khao 27: Etyl
4-(4-xyano-2-{[(2'R,4S)-6-(metansulfonyl)-2,3-dihydrospiro[ 1-benzopyran-4,1'-
xyclopropan]-2'-carbonyl]amino } phenyl)butanoat

Trong moi trudng agon, natri hydroxit (2,3 mg) dugc bd sung vao 2-mL
DMSO dung dich gém L-prolin (7 mg), va hdn hop dugc khuéy O nhiét do

phong trong 30 phut. Pé hdn hop phan tmg dugc bd sung hop chéit (40 mg)
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dugc tao ra trong vi du tham khéo 10, dong iodua (11 mg), va natri
metansulfinat (37 mg), va hon hgp dugc khudy & 100°C trong 1h st dung 10
phéan tng vi song (Biotage, Ltd.). Hon hgp phén tng sau d6 duoc tinh ché bang
sdc ky cot gel silic dioxit (thiét bi loc tw dong Yamazen) dé thu duoc hop chat
tidu dé (33 mg) cb cac tri sd dic tinh vat ly sau day.
TLC: Rf 0,58 (hexan:etyl axetat = 1:3);
'H-NMR (CDCls): & 1,13, 1,66-1,80, 1,91, 2,20-2,45, 2,53-2,64, 2,67, 3,01,
3,45-3,60, 3,73-3,86, 4,11-4,20, 4,40, 6,96, 7,20, 7,30, 7,40, 7,63, 8,71, 9,44.
Vi du 24
4-[4-Xyano-2-({[(2'R,48S)-6-(metylsulfonyl)-2,3-dihydrospiro[ cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic

Hop chat sang ché co cac tri sb dac tinh vat 1y sau day thu dugc bing
cach thuc hién cac quy trinh ctia vi du 1 st dung hop chéit duoc tao ra trong vi
du tham khao 27, thay cho hop chit duoc tao ra trong vi du tham khao 12.
TLC: Rf 0,42 (diclometan:metanol = 9:1);
'H-NMR (DMSO-d¢): & 1,53-1,64, 1,72, 1,80-1,87, 2,08-2,29, 2,35-2,74, 3,18,
4,05-4,20, 4,32-4,44, 7,02, 7,40, 7,42, 7,57, 7,64, 7,87, 9,95, 12,10.
Vi du 25:
4-[4-Xyano-2-({[(2'R,48S)-6-(xyclopropylsulfonyl)-2,3-dihy drospiro[cromen-4,1
'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

Hop chét sang ché ¢6 cac tri sb dac tinh vat 1y sau day thu dugc bang
cach thuc hién cac quy trinh tr vi du tham khao 27 dén vi du 1, sit dung natri
xyclopropansulfinat thay cho natri metansulfinat.
TLC: Rf 0,40 (diclometan:metanol = 9:1);
'H-.NMR (CDCL): § 1,00-1,15, 1,20-1,43, 1,60-1,82, 2,09-2,35, 2,38-2,60,
2,63-2.,75, 3,39, 4,35, 4,57, 6,95, 7,20, 7,29, 7,59, 7,71, 8,90, 9,64.
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Vi du tham khao 28:
(2'R,4S)-7-(Benzyloxy)-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan]-2'-ax

it carboxylic

HO,C
o@

Hop chit tiéu dé co cac tri sb dic tinh vat ly sau day thu dugc bang cach
thuc hién céc quy trinh cta vi du tham khao 1 — vi du tham khao 2 — vi du
tham khao 3, sit dung 7-(benzyloxy)-2,3-dihydro-4H-chromen-4-on thay cho
4-chromanon.

TLC: Rf 0,21 (hexan:etyl axetat = 1:1);

'H-NMR (CDCl): & 1,53-1,70, 2,07, 2,20, 4,20-4,09, 4,23-4,33, 5,01, 6,46,
6,52, 6,60, 7,27-7,44.

Thoi gian gitt HPLC: 12,2 phut (CHIRALPAK IC 4,6 mm x 250 mm hexan:etyl
axetat:axit formic = 97:3:1).

Vi du tham khéao 29: Etyl

4-(2-{[(2'R,4S)-7-(benzyloxy)-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan

]-2'-carbonyl]amino }-4-xyanophenyl)butanoat

NC NH O
o
o@
Hop chit tiéu dé c6 cac tri s6 dic tinh vt Iy sau day thu dugc bang cach

thuc hién cac quy trinh cta vi du tham khao 10 st dung hop chéat dugc tao ra

trong vi du tham khao 28, thay cho hop chit dugc tao ra trong vi du tham khéo
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6.

'H-NMR (CDCl): & 1,13, 1,54-1,61, 1,64-1,81, 2,22, 2,37-2,45, 2,51-2,66,
3,55-3,68, 3,72-3,86, 4,03, 4,16, 4,22-4,32, 4,99, 6,42-6,51, 6,73, 7,18, 7,28,
7,29-7,44, 8,72, 9,28.

Vi du 26:

4-[2-({[(2'R,4S)-7-(Benzyloxy)-2,3-dihydrospiro[ cromen-4,1'-xyclopropan]-2'-y

1Jcarbonyl}amino)-4-xyanophenyl]butanoic

Hop chét sang ché c6 céc tri sé dic tinh vat Iy sau day thu dugc bang
cach thuc hién cac quy trinh ctia vi du 1 sit dung hop chit dugc tao ra trong vi
du tham khéo 29, thay cho hop chét dugc tao ra trong vi du tham khéo 12.
TLC: Rf 0,42 (diclometan:metanol = 9:1);
'H-NMR (CDCl5): & 1,58, 1,68-1,84, 2,10-2,20, 2,36, 2,46, 2,50-2,75,
4,03-4,16, 4,20-4,32, 5,02, 6,48, 6,54, 6,71, 7,20, 7,27-7,45, 8,54, 8,82.
Vi du tham khéao 30: Etyl
4-(4-xyano-2-{[(2'R,4S)-7-hydroxy-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopr

opan]-2'-carbonyl]amino } phenyl)butanoat

NC NH o

o)

OH

ASCA-2 (tén thwong mai; d6 4m 50%, 300 mg) dugc bd sung vao dung

dich dugc tron gdm hop chét (650 mg) dugc tao ra trong vi du tham khao 29
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trong etanol (50 mL) va etyl axetat (10 mL), va hdn hop duge khudy & nhiét do
phong trong 8h trong moéi truong hydro. Hon hop phan tng dugce loc sir dung
Celite (tén thuwong mai), va chét loc dugc ¢o dic dudi ap suit duge giam. Du
luong tao ra dugc tinh ché b.%lng sic ky cot gel silic dioxit (thiét bi loc tu dong
Yamazen), va dugc rira véi tert-butyl metyl ete va hexan dé thu dugc hop chat
tidu d& (368 mg) co céc tri s6 dic tinh vat ly sau dy.
TLC: Rf 0,28 (hexan:etyl axetat = 1:1);
'H-NMR (CDCl): & 1,16, 1,55-1,62, 1,66-1,80, 2,16-2,25, 2,38-2,47, 2,52-2,66,
3,60-3.73, 3,76-3,87, 4,04-4,15, 4,22-4,32, 4,63, 6,28-6,37, 6,69, 7,18, 7,28,
8,71, 9,28.
Vi du 27:
4-[4-Xyano-2-({[(2'R,4S)-7-(3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic

Hop chét sang ché c6 cac tri sé dic tinh vat Iy sau day thu dugc bing
cach thuc hién cac quy trinh cua vi du tham khao 23 — vi du tham khéo 15 —
vi du 1 st dung hop chit dugc tao ra trong vi du tham khéo 30 thay cho hop
chit dugc tao ra trong vi du tham khao 20, sir dung axit pyridin-3-boronic thay
cho axit 4-fluorophenylboronic.
TLC: Rf 0,39 (diclometan:metanol = 9:1);
'H-NMR (DMSO-d¢): & 1,55-1,63, 1,65-1,80, 2,09-2,18, 2,21, 2,40-2,47,
2,53-2,77, 4,04-4,16, 4,28-4,38, 7,05, 7,15, 7,25, 7,41, 7,43-7,50, 7,57, 7,88,
8,02-8,08, 8,55, 8,85, 9,90, 12,10.
Vi duy 28

Céc hop chit sang ché co céc tri sb dac tinh vat 1y sau day thu dugc
bang cach thuc hién céc quy trinh cia vi du tham khao 23 — vi du tham khao 24

— vi du tham khao 12 — vi du 1 st dung hop chét duge tao ra trong thim khao
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Vi du 30 thay cho hgp chit dugc tao ra trong vi du tham khao 20, s dung
metylamin hydroclorua hodc 2-metoxyetylamin.

Vi du 28-1:
4-[4-Xyano-2-({[(2'R,4S)-7-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xy

clopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

NC NH 0
o)

ZT

CH
0

TLC: Rf 0,40 (diclometan:metanol = 9:1);

IH-NMR (DMSO-dy): & 1,56, 1,63-1,80, 2,02-2,15, 2,20, 2,42, 2,57-2,69, 2,74,
4,01-4,13, 4,23-4,37, 6,99, 7,24, 7,36, 7,40, 7,56, 7,86, 8,34, 9,89, 12,11.

Vi du 28-2:
4-{4-Xyano-2-[({(2'R,4S)-7-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[crom

en-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic

TLC: Rf 0,40 (diclometan:metanol = 9:1);

'H-NMR (CDCls): & 1,63-1,89, 2,00-2,13, 2,25-2,47, 2,48-2,73, 2,78-2,93,
3,24-3,39, 3,51, 3,55-3,65, 3,85-4,06, 6,68, 6,79, 7,06, 7,20, 7,29, 7,98, 8,78,
9,84.

Vi du 29:

4-[2-({[(2'R,4S)-6-(Benzyloxy)-2,3-dihydrospiro[ cromen-4,1'-xyclopropan]-2'-y

1]carbonyl}amino)-4-xyanophenyl]butanoic
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Hop chét sang ché c6 cac tri s6 dic tinh vat ly sau day thu dugc bang
cach thuc hién cac quy trinh cta vi du tham khao 1 — vi du tham khao 2 — vi
du tham khao 3 — vi du tham khao 4 — vi du tham khdo 6 — vi du tham khao
10 — vi du 1, sit dung 6-(benzyloxy)-3,4-dihydro-2H-1-benzopyran-4-on thay
cho 4-chromanon. Iodoetan dugc st dung thay cho iodometan.
TLC: Rf 0,47 (diclometan:metanol = 9:1);
'H-.NMR (CDCL): & 1,46-1,55, 1,62-1,80, 2,12-2,18, 2,43-2,48, 2,51-2,76,
4,18-4,26, 4,95-5,07, 6,62, 6,75-6,80, 7,18, 7,28, 7,31-7,45, 8,68, 9.14.
Vi du tham khao 31: Etyl
4-(4-xyano-2-{[(2'R,4S)-6-hydroxy-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopr
opan]-2'-carbonyl]amino } phenyl)butanoat

Hop chét tiéu dé co céc tri sé dic tinh vat 1y sau day thu dugc bing cach
thuc hién cac quy trinh cta vi du tham khao 1 — vi du tham khao 2 — vi du
tham khao 3 — vi du tham khao 4 — vi du tham khao 6 — vi du tham khao 10
- vi du tham khao 30, su dung
6-(benzyloxy)-3,4-dihydro-2H-1-benzopyran-4-on thay cho 4-chromanon.
TLC: Rf 0,66 (hexan:etyl axetat = 1:2);
'H-.NMR (CDCL): & 1,16, 1,52-1,58, 1,66-1,83, 2,21, 2,41, 2,55-2,73,
3,65-3,78, 3,84-3,98, 4,02-4,13, 4,17-4,27, 4,54, 6,33, 6,55, 6,68, 7,19, 7,28,
8,74, 9,38.
Vi du 30:
4-[4-Xyano-2-({[(2'R,4S)-6-hydroxy-2,3-dihydrospiro[cromen-4,1'-xyclopropan
]-2'-yl]carbonyl}amino)phenyl]butanoic

Hop chét sang ché c6 cac tri sb dic tinh vat 1y sau day thu dugc bing
cach thuc hién céc quy trinh cta vi du 1, sit dung hop chit dugc tao ra trong vi

du tham khao 31 thay cho hop chit duge tao ra trong vi du tham khao 12.

-147-



36297

TLC: Rf 0,38 (diclometan:metanol = 9:1);
'H.NMR (CD;OD): & 1,55-1,70, 1,77-1,90, 2,11-2,20, 2,33, 2,40-2,48,
2,67-2,78, 4,04-4,15, 4,17-4,26, 6,28, 6,53, 6,64, 7,41, 7,48, 7,90.
Vidu 31

Céc hop chét séng ché ¢ cac tri sb dic tinh vat 1y sau day thu dugc
br:ing cach thuc hién cac quy trinh tir vi du tham khao 21 dén vi du 1, st dung
hop chat dugc tao ra trong vi du tham khao 31 thay cho hop chét dugc tao ra
trong vi du tham khao 20. 2-Oxazolemetanol hodc metanol dugc sit dung thay
cho (1-metylpyrazol-4-yl)metanol.
Vidu 31-1:
4-[4-Xyano-2-({[(2'R,49)-6-(1,3-0xazol-2-ylmetoxy)-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic
TLC: Rf 0,45 (diclometan:metanol = 9:1);
'H-.NMR (CD;OD): & 1,58-1,76, 1,77-1,90, 2,09-2,21, 2,33, 2,47, 2,72,
4,08-4,17, 4,18-4,29, 5,11, 6,53, 6,70, 6,77, 7,21, 7,42, 7,48, 7,92, 7,96.
Vidu 31-2:
4-(4-Xyano-2-{[(2'R,4S)-6-metoxy-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopr
opan]-2'-carbonyl]amino }phenyl)butanoic
TLC: Rf 0,35 (etyl axetat);
'H-NMR (DMSO-d¢)8 1,50-1,56, 1,65-1,80, 2,00-2,09, 2,20, 2,35-2.,47,
2,55-2,60, 2,61-2,69, 2,70-2,75, 3,69, 3,92-4,04, 4,15-4,26, 6,43, 6,71, 7,40,
7,56, 7,85, 9,86, 12,11.
Vi du 32:
4-[4-Xyano-2-({[(2'R,4S)-7-(1,3-0xazol-2-ylmetoxy)-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

Hop chét sang ché c6 cac tri sb dic tinh vat ly sau day thu dugc bang
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cach thuc hién cac quy trinh tir vi du tham khao 21 dén vi du 1, st dung hop
chéit duoc tao ra trong vi du tham khao 30 thay cho hop chét duoc tao ra trong vi
du tham khao 20. 2-Oxazolemetanol dugc su dung thay cho
(1-metylpyrazol-4-yl)metanol.

TLC: Rf 0,47 (diclometan:metanol = 9:1);

'H-NMR (CDCls): & 1,58-1,68, 1,68-1,80, 2,03-2,15, 2,18-2,46, 2,41-2,50,
2,50-2,63, 2,64-2,83, 4,00-4,13, 4,20-4,31, 5,05, 5,17, 6,33, 6,48, 6,63, 7,10,
7,20, 7,28, 7,73, 8,62, 8.91.

Vi du tham khao 32: Etyl

(2'R,4S)-7-metoxy-2,3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan]-2'-carbox
ylat

EtO.C

Céc quy trinh cta vi du tham khao 4 dugc thyc hién st dung hop chat
duoc tao ra trong vi du tham khao 28 thay cho hop chét dugc tao ra trong vi du
tham khao 3. Iodoetan dugc su dung thay cho iodometan. Paladin
hydroxit/cacbon (10% do 4m, 0,2 g) duoc bd sung vao 5-mL etyl axetat dung
dich gdm hop chét tao ra (2,1 g), va hdn hop duoc khudy & nhiét do phong trong
30 phut trong méi truong hydro. Hon hop phan ung dugc loc st dung Celite (tén
thwong mai), va chit loc dugc c6 dic dudi ap suat dugc giam. Sau khi bd sung
kali carbonat (1,46 g) to 5-mL dung dich DMF gdm du luong tao ra (1,31 g),
iodometan (1,5 g) dugc nhé giot, va hdn hop duge khudy qua dém & nhiét do
phong. Hon hop phan tmg dugc d6 vao trong nudc d4, va duge chiét xuét véi

dung dich dugc tron hexan-etyl axetat. Lop hitu co dugc rira v6i nude va nude
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mudi bdo hoa, dugc lam kho trén natri sulfat khan, dugc cd ddc dudi ap suét
dugc giam dé thu duoc hop chat tiéu dé (1,38 g) c6 céc tri s6 ddc tinh vat ly sau
day.
TLC: Rf 0,69 (hexan:etyl axetat = 1:1);
'H-NMR (CDCl5): & 1,25, 1,55-1,60, 2,05, 2,13-2,20, 3,75, 4,05-4,20,
4,23-4,31, 6,38, 6,45, 6,59.
Vidu 33

Céc hop chét sang ché ¢6 cac tri sb dac tinh vat ly sau day thu dugc
bang cach thuc hién céc quy trinh ctia vi du tham khao 5 — vi du tham khao 6
— vi du tham khao 10 — vi du tham khéao 11 — vi du tham khao 12 — vi du 1,
sit dung hop chét dugce tao ra trong vi du tham khao 32 thay cho hop chét dugc
tao ra trong vi du tham khao 4, st dung metylamin hydroclorua hodc hop chét
amin tuong ung.
Vi du 33-1:
4-[4-Xyano-2-({[(2'R.4S)-7-metoxy-6-(metylcarbamoyl)-2,3-dihydrospiro[crom

en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,39 (diclometan:metanol = 9:1);

TH-NMR (DMSO-de): & 1,42-1,60, 1,65-1,79, 2,00-2,29, 2,32-2,74, 2,77, 3,83,
4,05-4,17, 4,24-4,38, 6,54, 7,35-7,45, 7,55, 7,89, 7,98, 9,88, 12,12.

Vi du 33-2:

4-{4-Xyano-2-[({(2'R,4S)-7-metoxy-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydros
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piro[cromen-4,1'-xyclopropan]-2'-y1}carbonyl)amino Jphenyl} butanoic

o=
NC NH O

o
CH

- 3

0]
/\/O\
o7 N CH,

TLC: Rf 0,39 (diclometan:metanol = 9:1);

IH-NMR (DMSO-d¢): & 1,46-1,60, 1,64-1,81, 2,00-2,29, 2,36-2,76, 3,27,
3,38-3,48, 3,85, 4,06-4,18, 4,25-4,36, 6,56, 7,40, 7,41, 7,55, 7,89, 8,09, 9.87,
12,10.

Vi du 33-3:
4-[4-Xyano-2-({[(2'R,4S)-6-(etylcarbamoyl)-7-metoxy-2,3-dihydrospiro[crome
n-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,54 (hexan:etyl axetat = 1:3);

ITH-NMR (DMSO-de): & 1,09, 1,47-1,58, 1,65-1,78, 2,04-2,23, 2,47, 2,60-2,69,
3,21-3,30, 3,84, 4,11, 4,30, 6,54, 7,35-7,44, 7,56, 7,89, 8,04, 9,88, 12,11.

Vi du 33-4:
4-[4-Xyano-2-({[(2'R,4S)-7-metoxy-6-(propylcarbamoyl)-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic

TLC: Rf 0,70 (hexan:etyl axetat = 1:3);

ITH-NMR (DMSO-de): & 0,87, 1,41-1,58, 1,63-1,76, 2,00-2,23, 2,43, 2,59-2,70,
3,13-3,28, 3,84, 4,11, 4,29, 6,55, 7,32-7,42, 7,56, 7,90, 8,02, 9,88, 12,11.

Vi du 33-5:
4-[4-Xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-7-metoxy-2,3-dihydrospiro[c
romen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic

TLC: Rf 0,68 (hexan:etyl axetat = 1:3);
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TH-NMR (DMSO-ds): & 1,14, 1,46-1,58, 1,63-1,78, 2,01-2,22, 2,46, 2,58-2,69,
3,84, 3,97-4,16, 4,31, 6,55, 7,34-7,43, 7,56, 7,74, 7,89, 9,87, 12,09.
Vi du 34:
4-[4-Xyano-2-({[(2'R,4S)-7-metoxy-6-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-dihyd
rospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic

Hop chét sang ché co céc tri sb dic tinh vat 1y sau day thu duoc bang
cach thuc hién cac quy trinh cta vi du tham khao 5 — vi du tham khéo 6 — vi
du tham khao 10 — vi du tham khao 11 — vi du tham khao 13 — vi du 1, st
dung hop chit dugc tao ra trong vi du tham khao 32 thay cho hop chét dugc tao
ra trong vi du tham khao 4.
TLC: Rf 0,38 (diclometan:metanol = 9:1);
IH-NMR (CDCl): & 1,16-1,27, 1,50-1,58, 1,66-1,85, 2,09-2,30, 2,42-2,83, 3,46,
3,85, 4,35, 4,55, 6,48, 7,19, 7,27, 7,68, 8,88, 9,90.
Vi du 35:
4-[4-Xyano-2-({[(2'R,45)-6-(4-morpholinyl)-2,3-dihydrospiro[cromen-4,1'-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic

Xeri carbonat (129 mg),
[(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2-aminoety])p
henyl]paladin(Il) clorua (9 mg), va morpholin (34 mg) dugc bd sung vao 1-mL
dung dich DMF g6m hop chét (72 mg) dugc tao ra trong vi du tham khao 10, va
hdn hop dugc khudy & 110°C trong 1h st dung 10 phan mg vi séng (Biotage,
Ltd.). Dung dich chita nudc kali carbonat duoc db vao trong hdn hgp phén tng,
va hdn hop dugc chiét xuét voi etyl axetat. L&p hitu co dugce rira v6i nude mudi
bdo hoa, dugce lam kho trén magie sulfat khan, va dugce co dic dudi ap suat dugc
giam. Du lugng tao ra dugc tinh ché bang sic ky cot gel silic dioxit (thiét bi loc

tu dong Yamazen) dé thu dugc etyl este (46 mg). Hop chét sang ché thu dugc
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bing cach thuc hién céc quy trinh cta vi du 1 st dung etyl este, thay cho hop
chét duogc tao ra trong vi du tham khéo 12.

TLC: Rf 0,36 (diclometan:metanol = 9:1);

ITH-NMR (DMSO-de): & 1,45-1,55, 1,62-1,80, 2,00-2,10, 2,16-2,26, 2,32-2,77,
2,89-3,06, 3,65-3,78, 3,90-4,05, 4,13-4,26, 6,39, 6,67, 6,74, 7,40, 7,56, 7,84,
9,87, 12,08.

Vi du tham khao 33: Etyl
4-(4-xyano-2-{[(2'R,3S)-5-iodo-2H-spiro[1-benzofuran-3,1'-xyclopropan]-2'-car

bonyl]amino } phenyl)butanoat

NC NH 0

o]

Hop chét tiéu dé co céc tri sb dac tinh vat ly sau day thu dugc bang cach
thuc hién céc quy trinh cta vi du tham khao 1 — vi du tham khéo 2 — vi du
tham khéao 3 — vi du tham khao 4 — vi du tham khao 5 — vi du tham khéo 6 —
vi du tham khao 10, sitr dung 3-coumaranon thay cho 4-chromanon. Iodoetan
dugc sir dung thay cho iodometan.

IH-NMR (CDCl): & 1,32, 1,57, 1,66-1,82, 2,36-2,70, 2,79, 3,95-4,22, 4,70,
6,60, 7,02, 7,20, 7,24-7,32, 7,38, 8,74, 9,40.

Vi du 36:

4-[4-Xyano-2-({[(2'R,3S)-5-(3-pyridinyl)spiro[ 1 -benzofuran-3,1'-xyclopropan]-

2'-yl]carbonyl}amino)phenyl]butanoic
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=
N

Hop chit sang ché c6 cac tri s& dic tinh vat 1y sau day thu dugc bang
cach thuc hién cac quy trinh tir vi du tham khao 15 dén vi du 1 str dung hop chit
duoc tao ra trong vi du tham khao 33 thay cho hop chét duoc tao ra trong vi du
tham khiao 10. Axit pyridin-3-boronic dugc st dung thay cho axit
4-fluorophenylboronic.

TLC: Rf 0,42 (diclometan:metanol = 9:1);

TH-NMR (CDClL): & 1,06, 1,62-1,92, 2,58, 2,78, 2,94, 4,85, 6,47, 6,87,
7,01-7,40, 8,41, 8,61, 8,79, 9,75.

Viduy 37

Céc hop chit sang ché 6 cac tri sb dic tinh vat 1y sau day thu dugc
bang cach thuc hién cdc quy trinh cua vi du tham khéo 11 — vi du tham khao 12
— vi du 1, st dung hop chét dugc tao ra trong vi du tham khéo 33 thay cho hop
chit duoc tao ra trong vi du tham khao 10, sit dung metylamin hydroclorua hodc
2-metoxyetylamin.

Vi du 37-1:
4-[4-Xyano-2-({[(2'R,3S)-5-(metylcarbamoyl)spiro[ 1-benzofuran-3,1'-xyclopro

pan]-2'-yl]carbonyl}amino)phenyl]butanoic
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NC NH

o)
O

LCH,

o” R
TLC: Rf 0,47 (diclometan:metanol = 9:1);
'H-NMR (CDCls): & 1,57, 1,61-1,86, 2,30-2,73, 3,02, 3,22, 4,59, 4,73, 6,18,
6,76, 7,18, 7,20-7,32, 7,59, 8,70, 9,51.
Vidu 37-2:
4-{4-Xyano-2-[({(2'R,3S)-5-[(2-metoxyetyl)carbamoyl]spiro[1-benzofuran-3,1'-

xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic

COOCH

NH o
(@]
/\/O\CHS
N
o] H

TLC: Rf 0,57 (diclometan:metanol = 9:1);

NC

'H-NMR (CDCl): & 1,58, 1,60-1,85, 2,30-2,75, 3,19, 3,41, 3,50-3,73, 4,61,
4,74, 6,47-6,62, 6,77, 7,19, 7,21-7,40, 7,56, 8,72, 9,47.
Vi du tham khéo 34: 6-Iodo-3,3-dimetyl-2,3-dihydro-1H-inden-1-on

CH,
CH

3

|
Dung dich chita nuGc natri nitrit (4,5 mol/L, 4 mL) dugc nhd giot vao

trong dung dich chira nugc axit hydrocloric (5 mol/L, 15 mL) cua
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6-amino-3,3-dimetyl-indan-1-on (2,1 g) trén bang, va hén hop dugc khuéy trong
30 phat. Sau khi xac nhén sy bién mét cua cac nguyén liéu tho, dung dich chira
nude kali iodua (4 mol/L, 6 mL) dugc nho giot vao trong hén hop trén bang.
Hoén hop sau d6 duoc khudy & nhiét do phong trong lh sau khi bd sung
axetonitril (20 mL). Dung dich chita nu6c natri bicarbonat bdo hoa dugc bd
sung vao hon hop phan ung trén bang, va hdn hop duge chiét xuit véi etyl
axetat. Lop hitu co duge rira v6i dung dich chira nuéc natri thiosulfat bao hoa,
duogc 1am kho trén natri sulfat khan, va dugce cd dic dudi ap suit duoc giam. Du
lugng tao ra sau d6 dugc tinh ché bang sic ky cot gel silic dioxit dé thu duogc
hop chét tiéu d2 (2,66 g) c6 cac tri sd dic tinh vat 1y sau day.

TLC: Rf 0,86 (hexan:etyl axetat = 1:1);

'H-NMR (CDCls): & 1,38-1,44, 2,59, 7,25-7,30, 7,90, 8,03.

Vi du tham khéao 35: Etyl
4-(4-xyano-2-{[(1S,2R)-6'-iodo-3",3'-dimetyl-2',3'-dihydrospiro[xyclopropan-1,

1'-inden]-2-carbonyl]amino } phenyl)butanoat

CO,Et
H,C
NC NH CH

0

3

Hop chét tiéu d@é ¢6 céc tri sb dic tinh vat 1y sau day thu dugc bang cach
thuc hién cdc quy trinh cta vi du tham khao 1 — vi du tham khao 2 — vi du
tham khao 3 — vi du tham khao 10, st dung hgp chit dugc tao ra trong vi du
tham khao 34 thay cho 4-chromanon.

IH-NMR (CDCl): & 1,14-1,35, 1,44, 1,64-1,79, 1,79-1,88, 2,17, 2,28-2,50,
2,50-2,71, 3,83, 4,05, 6,91, 7,11, 7,19, 7,22-7,31, 7,45-7,53, 8,79, 9,28.
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Vidu 38

Céc hop chét sang ché ¢6 cac tri s dic tinh vat ly sau day thu dugc
béng cach thuc hién cac quy trinh cua vi du tham khéo 11 — vi du tham khao 12
— vi du 1, sit dung hop chit dugc tao ra trong vi du tham khéo 35 thay cho hop
chit dugc tao ra trong vi du tham khéo 10, sir dung metylamin hydroclorua hodc
2-metoxyetylamin.
Vi du 38-1:
4-[4-Xyano-2-({[(1S,2R)-6'-[(2-metoxyetyl)carbamoyl]-3',3'-dimetyl-2',3'-dihyd

rospiro[xyclopropan-1,1'-inden]-2-yl]carbonyl }amino)phenyl]butanoic

o-
L 0cn,

TLC: Rf 0,64 (etyl axetat:metanol = 9:1);

'H-.NMR (CDCl3): & 1,28-1,40, 1,72, 1,86, 2,01-2,10, 2,14-2,23, 2,63, 3,16,
3,40, 3,53-3,81, 6,64, 7,17, 7,22-7,31, 7,33-7,44, 7,70, 8,82, 9,51.

Vi du 38-2:
4-[4-Xyano-2-({[(1S,2R)-3",3'-dimetyl-6'-(metylcarbamoyl)-2',3'-dihydrospiro[x

yclopropan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic

TLC: Rf 0,55 (etyl axetat:metanol = 9:1);
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'H-.NMR (CDCls): & 1,29-1,42, 1,63-1,80 1,83-1,90, 1,98-2,11, 2,11-2,24,
2,32-2,56,2,57-2,69, 3,04, 3,19, 6,24, 7,11-7,19, 7,21-7,34, 7,72, 8,82, 9,57.

Vi du 39:

4-[4-Xyano-2-({[(1S,2R)-3",3'-dimetyl-6'-(3-pyridinyl)-2',3'-dihy drospiro[xyclo

propan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic

COOH
CH,
NC NH CH

O

3

7
N

N

Hop chét sang ché c6 cac tri sb dic tinh vat ly sau day thu dugc bang
cach thuc hién cac quy trinh tir vi dy tham khao 15 dén vi du 1 sir dung hop chét
dugc tao ra trong vi du tham khao 35 thay cho hop chit duoc tao ra trong vi du
tham khao 10. Axit pyridin-3-boronic dugc st dung thay cho axit
4-fluorophenylboronic.

TLC: Rf 0,62 (etyl axetat:metanol = 9:1);

'H-NMR (CDCls): & 0,59, 1,27-1,43, 1,55-1,69, 1,79, 2,18-2,38, 2,52-2,64,
2,64-2.91, 6,53, 7,16-7,35, 7,54, 8,39-8,50, 8,75-8.84, 9,35.

Céc vi du thir nghiém duge ly

Vi du thtr nghiém duge ly 1:

Thir nghiém do hoat tinh dbi khang EPs str dung céc té bao 1a kiéu phu thu thé
Prostanoid

Cac té bao CHO la cac kiéu phu thu thé EP4 & chudt dugc diéu ché theo
cac phuong phéap cta Nishigaki et al. (FEBS Letters, tap 364, trang 339-341,
1995), va dugc st dung cho thir nghiém. Cac té bao hgp dong phu dugc nudi

chy duoc tach ra, va dugc tao huyén phu trong mdi truong thi nghiém (MEM
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chira 1 mmol/L IBMX, 1% HSA) trong ndng do 1a 1 x 10 t& bao/mL. Dé phan
tng, PGE, dugc bd sung vao huyén phu té bao (25 uL) & ndng do cudi cung 1a
10 nmol/L, hodc chi mdt minh hodc 1a dung dich 25-uL PGE: chura hop chit
kiém tra. Sau khi 30 phit cia phan g ¢ nhiét 4o phong, luong cAMP trong
céc té bao dugc dinh lugng theo phuwong phap trong céc phan md ta ciia bd xét
nghiém (CISBIO).

Hiéu qua dbi khang (tri s6 ICso) ctia hop chét kiém tra duoc tinh toan
1am tri s6 ma 12 ty 1& e ché déi v6i phan img voi chi minh PGE; & 10 nM, ndng
do ma tao ra hiéu qua tao ra cAMP dudi ngudng.

Cac hop chét sang ché dugc thé hién dé co hoat tinh d6i khang khéang
thu thé EP4ic manh. Ddi vai cac vi dy, bang 1 & dudi thé hién céc tri s6 ICso cta
mdt sb cac hop chit sang ché. Hoat tinh khang thy thé EP, rat yéu, 2,800 nM,
cho hop chét trong vi du 8-128 cia W02003/016254.
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Bang 1

Hoat tinh Hoat tinh Hoat tinh

Vi du khéng EP4 Vidu khang EP4 Vidu khang EP4

(ICs0, nM) (ICs0, nM) (ICs0, nM)
1 2,5 2-41 3.4 10-5 4,1
2-2 5,3 2-43 3,6 10-9 6,7
2-3 3,5 2-44 2,5 18-1 1,2
2-4 3.3 2-45 8,3 18-2 3,0
2-5 1,3 2-46 3,0 18-3 2,7
2-9 4,5 3 2,7 20-1 8.5
2-10 4,0 5 2,8 20-2 1,6
2-13 7,8 7-1 17 20-5 9,5
2-14 4,5 7-3 3.8 28-1 6,4
2-23 4,5 7-4 2.4 28-2 6,9
2-29 2,5 7-10 8,6 33-1 10
2-32 3,7 7-13 3,5 33-2 8.4
2-33 9,7 7-16 5,7 36 4,5
2-36 5.4 7-17 6,1 37-1 7,2
2-37 3.4 7-19 4,5 37-2 6,2
2-38 4,7 7-21 10 38-1 5,4
2-39 3.4 10-3 5,7 38-2 43
2-40 7,2 10-4 3,5 39 5,7

Vi du thtr nghiém dugce ly 2: Kiém tra dugc dong hoc (Kiém tra d6 6n dinh té

bao gan)

(1) Ché phim cua dung dich chat dbi tuong

Dung dich DMSO gdm chét d6i tugng (hop chit sang ché, va hop chat
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so sanh) (10 mmol/L; 5 pL) dugc pha lodng v6i dung dich chira nuge 50%
axetonitril (195 pL) dé diéu ché 250 umol/L dung dich chit d6i tuong.
(2) Ché phim ciia mau tiéu chuén (miu ngay sau khi phan tng)

Piu tién, 245 pL cua 0,1 mol/L chit d&m phosphat (pH 7.4) chira
NADPH-Co-Factor (BD-Bioscience), va 1 mg/mL cua bénh vi thé gan & nguoi
duge bd sung vao binh phan ng ma da dugce lam nong dén 37°C v6i bé nudc,
va dung dich dugc 0 so bd trong 5 phit. Dé dung dich nay dugc bd sung 5 uL
cia dung dich chat ddi tuong dé bit dau phan tmg (ndng d6 cudi cung 1a 1
umol/L). Ngay sau khi phan tmg duoc bat ddu, 20 uL cta dung dich phén tmg
duoc thu lai, va dugc bd sung vao 180 pL cua axetonitril (chira candesartan lam
tiéu chuén bén trong) dé dap tit phan ung. Dung dich da dap tit (20 pL; dung
dich mau ngay sau khi phéan tmg) dugc khudy véi 50% axetonitril (180 pL) trén
dia loc khir protein, va dugc cho chiu sy loc hut. Chét loc sau d6 thu dugc lam
mAu tiéu chudn.

(3) Ché pham ctia mau phén tng (mau sau 60 phut tir lic phan ung)

Dung dich phan tng dugc u & 37°C trong 60 phut, va 20 pL cua dung
dich phan tmg dugc thu lai, va duogc bd sung vao 180 pL cua axetonitril (chua
candesartan 1am tiéu chuén bén trong) dé dép tit phan tng. Dung dich da dap tat
(20 pL; dung dich miu sau 60 phit cua phan ung) dugc khudy véi 50%
axetonitril (180 pL) trén dia loc khir protein, va dugc cho chiu su loc hit. Chét
loc sau d6 thu dugce 1am mAiu phan ung.

(4) Phuong phéap danh gia

Str dung cac vung dinh tir LC-MS/MS, ty 1€ con lai chét dbi tuong (%)
dugc tinh toan tu khéi lugng (X) cua chit dbi tugng trong mau tiéu chudn, va
khéi luong (Y) ciia chat d6i twong trong mau phan ng, theo cong thirc sau.

Ty 18 con lai (%) = (Y/X) x 100
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X: Khéi lugng cua chit ddi twong trong mau tiéu chuén (Ty 1& = dién
tich dinh cua chit d6i twong/dién tich dinh cua tiéu chuén bén trong)

Y: Khéi lugng cua chét dbi tugng trong mau phén tmg (ty 16 = dién tich
dinh cua chét dbi twong/dién tich dinh cla tiéu chuin bén trong)
(5) Két qua

Céc hop chét sang ché dugc thé hién dé co kha ning 4n dinh cao bénh
vi thé gan & ngudi (ty 1€ con lai cao (%)). Di v6i cac vi du, bang 2 & dudi thé
hién cac ty 1€ con lai ciia mot sb cac hop chét sang ché. Ty 1€ con lai 1a 35% cho

hop chét trong vi du 6-117 cia W02003/016254.
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Bang 2
Ty 1€ con lai Ty 1€ con lai Ty 1€ con
Vidu Vidu Vidu
(%) (%) lai (%)

1 94 2-41 100 10-5 86
2-2 97 2-43 100 10-9 75
2-3 91 2-44 100 18-1 90
2-4 86 2-45 100 18-2 100
2-5 93 2-46 90 18-3 91
2-9 92 3 100 20-1 88
2-10 94 5 80 20-2 77
2-13 100 7-1 81 20-5 100
2-14 96 7-3 72 28-1 91
2-23 100 7-4 71 28-2 100
2-29 80 7-10 89 33-1 98
2-32 85 7-13 95 33-2 100
2-33 89 7-16 80 36 93
2-36 100 7-17 82 37-1 77
2-37 97 7-19 100 37-2 87
2-38 100 7-21 76 38-1 69
2-39 90 10-3 87 38-2 89
2-40 100 10-4 73 39 78

Vi du thir nghiém dugc ly 3: Hiéu qua chéng khéi u trong Allograft Model cua
Dong té bao ung thu rudt & chudt CT26
Hiéu quéa chéng khéi u ciia hop chat sang ché dugc danh gié trong mod

hinh ghép mé cua dong té bao ung thu truc trang & chudt CT26. CT26 dugce
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nudi ciy trong may i CO», st dung moi truong RPMI-1640 chira 10 % thé tich
huyét thanh bo khong hoat hoa (FBS), 100 don vi/mL cua penixilin, va 100
ug/mL cua streptomycin. Vao ngay ciy ghép, CT26 dugc thu hodc sau khi loai
bo cac chét ndi trén bé mit nudi cdy, va cac té bao rira véi chit dém phosphat
(sau day goi la, "PBS"). Céc té bao CT26 da thu hoach dwoc tao huyén phu
trong chit dém ciia Hank dé thu duoc cac t€ bao nudi cdy. Cac té bao nudi cdy
(3 x 10%) sau d6 dugc cdy ghép dudi da vao lung phéi cta chudt Balb/C céi
(Charles River Laboratories Japan Inc.) du6i su gy t€. Hop chét sang ché dugc
sit dung qua duong miéng & lidu lugng 14 10 mg/kg, khi vao ngay ciy ghép, va
hai ngay tr ngay tiép theo. P6i v&i nhom diéu khién, nuéc cit duge str dung cho
cung thoi gian nhu trong nhém dugce st dung hop chét sang ché. Thé tich khéi u
(mm®) duoc x4c dinh bang cach tinh ton thé tich khdi u twong dbi tir cac chiéu
dai khdi u do dugce doc theo truc nhd va truc chinh sir dung thudce cip ky thuat
sé, theo cong thue 1 va 2 sau.

Thé tich khéi u = [(truc nhd)? x truc chinh]/2

Thé tich khéi u twong d6i = tri s6 trung binh cla céc thé tich khdi u ciia
mdi nhém sau 21 ngay tir cdy ghép/tri sb trung binh cta thé tich khéi u cta
nhém diéu khién sau 21 ngay tir luc ciy ghép

Céac hop chét sang ché c6 hiéu qua uc ché su phat trién khéi u. Péi voi
cac vi du, Fig.1 thé hién cac thé tich khéi u twong d6i cho cac vi du 2-2 va 2-13.
Ché pham céc vi du
Ché phdm vi du 1

Céc thanh phan sau duoc tron va duge duc st dung phuong phép thong
thuong dé thu duge 10,000 vién nén chira 10 mg cla thanh phan hoat tinh trén
mdi vién nén.

4-[4-Xyano-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[ cromen
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-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic: 100 g

Carboxymetyl xenluloza canxi (disintegrator): 20 g

Magie stearat (chét boi tron): 10 g

Xenluloza vi tinh thé: 870 g
Ché pham vi du 2

Céc thanh phin sau dugc tron sit dung phuong phép thong thuong, va
duoc loc qua bd loc bui. Ché phim dugc nap vao trong cic éng thude tiém
thanh cac phﬁn 5-ml, va dugc vo trung nhi¢t voi ndi hép dé thu dugc 10,000 cac
6ng thudc tiém chira 20 mg clia thanh phén hoat tinh cho mdi 6ng tiém.

4-[4-Xyano-2-({[(2'R,4S)-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen
-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic: 200 g

Mannitol: 20 g

Nuée cit: 50 L

Kha ning tng dung cdng nghiép

Hop chét sang ché c6 hoat tinh dbi khang ddi vé6i thu thé EPy, va c6 hiéu

qua dé ngan ngira va/hoic diéu tri cac bénh gy boi su kich hoat thu thé EP,.
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YEU CAU BAO HOQ
1. Hop chét dugc thé hién bsi cong thire chung (I) sau ddy, hoic mudi, N-oxit,

hodc solvat ctia ching,

trong do:

R! 1a COORS, tetrazol, SOsH, SO,NH,, SO,NHR®!!, CONHSOR®,
SO,NHCOR?, hoic axit hydroxamic, trong d6 R® 1a nguyén tir hydro, C1-4 alkyl,
hoic benzyl, R3! 1a C1-4 alkyl, C1-4 haloalkyl, vong cacbon C3-10, hodc vong di
vong ¢ ba dén muoi canh, trong d6 vong cacbon C3-10, va mdi vong di vong co
ba dén mudi canh c6 thé dugc thé bang C1-4 alkyl, C1-4 haloalkyl, C1-4 alkoxy,
-O(C1-4 haloalkyl), C1-4 alkylthio, -S(C1-4 haloalkyl), halogen, hodc nitril (sau
day goi 1a, "-CN"),

L' 1a C1-5 alkylen, C2-5 alkenylen, hodc C2-5 alkynylen,

R? 1a halogen, C1-4 alkyl, C1-4 alkoxy, C1-4 alkylthio, C2-4 alkenyl,
C2-4 alkynyl, -O(C1-4 haloalkyl), -S(C1-4 haloalkyl), -C(O)(C1-4 alkyl),
-SO2(C1-4 alkyl), -CONH(C1-4 alkyl), -CON(C1-4 alkyl),, -NHC(O)(C1-4 alkyl),
-N(C1-4 alkyl)C(O)(C1-4 alkyl), -NHSO(C1-4 alkyl), -N(C1-4 alkyl)SO(C1-4
alkyl), -SO;NH(C1-4 alkyl), -SO:N(C1-4 alkyl),, -NR''R'7, nitro, nitril, nhém
hydroxyl, aldehyt, hodac carboxyl, trong do mdi C1-4 alkyl c6 thé dugc thé bing
halogen, va trong d6 (C1-4 alkyl), duoc thé hién boi R? 14 hai nhom C1-4 alkyl
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doc 1ap ma c6 thé gidng hodc khac nhau,

X' 1a CRS, hodc nguyén ti nito, trong d6 R® 1a nguyén tir hydro, hodc R?,

X2 1a CR7, hodc nguyén ti¥ nito, trong d6 R7 1a nguyén tir hydro, R?, hodc
-L3-R’ trong d6 L’ 1a metylen, nguyén tr oxy, hodc nguyén tr Iuu huynh ma co6
thé duoc oxy hoa, va R’ 1a vong di vong ¢ bdn dén muoi canh ma cé thé dugc thé
bing nhom thé dugc chon tir nhém chi gdm halogen, C1-4 alkyl, va C1-4
haloalkyl,

L2 1a -CH,CH»-, -CH=CH-, -CH,0-, -OCH>-, -CH:S-, -SCH>-, -CH25(0)-,
-S(O)CHz-, -CH»SO;-, -SO2CHz-, -CH:NH-, -NHCH:>-, -NHCO-, -CONH-,
-NHSO3-, hoac -SO,NH-,

R? 1a C1-4 alkyl, hodc halogen,

R* 1a halogen, C1-4 alkyl, hoac C1-4 haloalkyl,

X3 1a metylen, nguyén tir oxy, nguyén tir luu huynh ma co thé duoc oxy
hoa, hoic NR!, trong d6 R!° 1a C1-4 alkyl, -C(O)(C1-4 alkyl), -C(O)O(C1-4
alkyl), hodc -SOx(C1-4 alkyl), trong d6 mdi Cl1-4 alkyl c6 thé duoc thé bing
halogen,

vong 1a vong benzen, hodc vong di vong thom mdt vong c6 nam dén sau

canh,

13 lién két don, hodc lién két doi,

R1a (1) halogen, (2) C1-4 alkyl, (3) carboxyl, (4) nitril, (5) -CONHR',
(6) -C(O)R2, (7) -OR™, (8) -S(O)R™, (9) -CHzR'%, (10) -NR!'R'7, (11)
_NHCOR!!, (12) vong cacbon C4-10, hoic (13) vong di vong ¢6 bén dén mudi

canh, trong d6 vong cacbon C4-10, hodc vong di vong c6 bon dén muoi canh co
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thé duoc thé bing mot dén ba R'S, trong d6, khi nhiéu R'® tdn tai, nhiéu R® doc
1ap c6 thé gibng hodc khac nhau, R!! 1a C1-6 alkyl, C3-6 xycloalkyl, phenyl, hodc
vong di vong c6 bén dén sau canh, va c6 thé dugc thé bing mot dén ba R, trong
6, khi nhidu R' tdn tai, nhidu R!* doc lap c6 thé gidng hodc khéc nhau, R 1a
halogen, C1-6 alkyl, C3-6 xycloalkyl, C1-4 alkoxy, nhém hydroxyl, -NR*’R*!,
benzen, hodc vong di vong c6 bén dén sdu canh, trong d6 mdi R* va R* doc lap
12 nguyén tir hydro, hodc C1-4 alkyl, R'? la C1-6 alkyl, C3-6 xycloalkyl, benzen,
hodc vong di vong cé bdn dén sau canh, trong d6 mdi C3-6 xycloalkyl, benzen, va
vong di vong c6 bon dén sau canh doc lap co thé dugc thé bang halogen, C1-4
alkyl, hoic C1-4 alkoxy, R la nguyén tir hydro, C1-6 alkyl, C3-6 xycloalkyl,
benzen, hodc benzyl, trong d6 C1-6 alkyl c6 thé duoc thé bing mot dén ba R,
trong d6, khi nhiu R'? ton tai, nhiéu R" doc 1ap c6 thé gibng hoic khac nhau, R"
12 C1-4 alkoxy, -CONH(C1-4 alkyl), -CON(C1-4 alkyl), hodc vong di vong thom
mot vong ¢4 nam dén sau canh ma c6 thé duoc thé béng nhém thé duge chon tir
nhém chi gdm C1-4 alkyl, va C1-4 haloalkyl, trong d6 (C1-4 alkyl), duge thé hién
boi RY 13 hai nhém C1-4 alkyl doc 14p ma c6 thé gibng hodc khic nhau, RY 1a
C1-6 alkyl, C3-6 xycloalkyl, benzen, hodc benzyl, R'® 1a nhém hydroxyl, hodc
Cl-4 alkoxy, mdi R!7 ddc lap 1a nguyén tir hydro, Cl-6 alkyl, hodc C3-6
xycloalkyl, R'® 1a halogen, C1-6 alkyl, C3-6 xycloalkyl, C1-4 alkoxy, oxo, nitril,
nhém hydroxyl, hydroxymetyl, 1-metyl-1-hydroxyetyl, (C1-4 alky])SO»-, vong di
vong ¢6 bdn dén sau canh, (C1-4 alkyl)NH-, hodc (C1-4 alkyl):N-, trong d6 (C1-4
alkyl), duge thé hién béi R'8 1a hai nhém C1-4 alkyl doc 1ap ma c6 thé giéng hodc
khac nhau,

m 12 s6 nguyén tir 1 dén 4,
n 12 sé nguyén tir 0 dén 4,

p 12 sé nguyén tir 0 dén 2,
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q 1a s6 nguyén tir 0 dén 6,
r 1a s& nguyén tir 0 dén 6,
s 1a s6 nguyén tir 0 dén 4,
t 1a s6 nguyén tir 0 dén 2, va
mdi R2, R3, R%, va R’ doc 1ap c6 thé gidng hodc khéc nhau khi mdi p, q. r,
va s 1a sb nguyén tir 2 hodc 16n hon,
v6i diéu kién 13, khong bao gdm céc hop chét (1) va (2) sau day;
(1) axit
{2-[(3',4'-dihydro-2"H-spiro[xyclopropan-1,1'-naphtalen]-2-carbonyl)amino]pheny

1}axetic,

(2){2-[(2',3'-dihydrospiro[xyclopropan-1,1'-indene]-2-carbonyl)amino]phenyl

}axetic axit.

2. Hop chét theo diém 1, ma dugc thé hién boi cong thirc chung (I-1) sau day,

(R)s

trong d6 na la s6 nguyén tlr 0 dén 1, qa la s6 nguyén tir 0 dén 3, ra la s6 nguyén tir
0 dén 4, X3 1a metylen, hodc nguyén tir oxy, va cac ky hiéu khiac nhu dugc xéc

dinh theo diém 1.
3. Hop chét theo diém 1 hogc 2, trong d6 it nhat mot R° 1a -CONHR'.

4. Hop chat theo didm bét ky trong sb cac diém tir 1 dén 3, trong d6 L? 1a -NHCO-,
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hoac -CONH-.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, ma duoc thé hién boi

codng thirc chung (I-2) sau day,

(I-2)

trong d6 R?* 1a halogen, R® 1a nguyén tir hydro, hodc halogen, va cac ky hi¢u khac
nhu duge x4c dinh theo diém 1 va 2.
6. Hop chit theo diém 1, ma 1a mot trong sb cac hop chéit sau:

(1) axit
4-[4-xyano-2-({[(2'R,48S)-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(2) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(xyclopropylmetyl)carbamoyl]-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl }butanoic,

(3) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(4) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-metyl-2-propanyl)carbamoy1]-2,3-dihydrospiro[cr

omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,
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(5) axit
4-[4-xyano-2-({[(2'R,4S)-6-{[(2S)-1-metoxy-2-propanyl]carbamoyl}-2,3-dihydros
piro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(6) axit
4-{4-xyano-2-[({(2'R,48S)-6-[(1-metyl-1H-pyrazol-3-yl)carbamoyl]-2,3-dihydrospi
ro[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic,

(7) axit
4-[4-xyano-2-({[(2'R,4S)-6-(xyclopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(8) axit
4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-x
yclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(9) axit
4-[4-xyano-2-({[(2'R,4S)-6-(xyclopentylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'
-xyclopropan]-2'-yl]carbonyl} amino)phenyl]butanoic,

(10) axit
4-{2-[({(2'R,48)-6-[(25)-2-butanylcarbamoyl]-2,3-dihydrospiro[ cromen-4,1'-xycl
opropan]-2'-yl}carbonyl)amino]-4-xyanophenyl}butanoic,

(11) axit
4-{4-xyano-2-[({(2'R,48S)-6-[(trans-4-hy droxyxyclohexyl)carbamoyl]-2,3-dihydro
spiro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic,

(12) axit
4-{4-xyano-2-[({(2'R.48S)-6-[(cis-4-hydroxyxyclohexyl)carbamoyl]-2,3-dihydrospi
ro[cromen-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic,

(13) axit
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4-[4-xyano-2-({[(2'R,4S)-6-(2-pyridinylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-
xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(14) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-pyridazinylcarbamoyl)-2,3-dihydrospiro[cromen-4,
1'-xyclopropan]-2'-yl]carbonyl } amino)phenyl]butanoic,

(15) axit
4-[4-xyano-2-({[(2'R,4S)-6-(xyclobutylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-
xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(16) axit
4-[4-xyano-2-({[(2'R,48S)-6-{[1-(2-metyl-2-propanyl)- IH-pyrazol-4-yl]carbamoyl
}-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butan
oic,

(17) axit
4-[4-xyano-2-({[(2'R,4S)-6-(tetrahydro-2H-pyran-4-ylcarbamoyl)-2,3-dihydrospir
o[cromen-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(18) axit
4-[4-xyano-2-({[(2'R,4S)-6-(propylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'"-xycl
opropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(19) axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-etoxyetyl)carbamoyl]-2,3-dihydrospiro[cromen-4,
1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl } butanoic,

(20) axit
4-[4-xyano-2-({[(2'R,4S)-6-(etylcarbamoyl)-2,3-dihydrospiro[ cromen-4, 1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(21) axit
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4-[4-xyano-2-({[(1R,2R)-6'-(metylcarbamoyl)-2',3'-dihydrospiro[xyclopropan-1,1'
-inden]-2-yl]carbonyl}amino)phenyl]butanoic,

(22) axit
4-{4-xyano-2-[({(1R,2R)-6'-[(2-metoxyetyl)carbamoyl]-2',3'-dihydrospiro[xy clopr
opan-1,1'-inden]-2-yl1} carbonyl)amino[phenyl}butanoic,

(23) axit
4-{4-xyano-2-[({(1R,2R)-6'-[(1-metyl-1H-pyrazol-4-yl)carbamoyl]-2',3'-dihydros
piro[xyclopropan-1,1'-inden]-2-yl}carbonyl)amino]phenyl} butanoic,

(24) axit
4-[4-xyano-2-({[(2'R.4S)-7-fluoro-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(25) axit
4-{4-xyano-2-[({(2'R,4S)-7-fluoro-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro
[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(26) axit
4-[4-xyano-2-({[(2'R,4S)-7-fluoro-6-(isopropylcarbamoyl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(27) axit
4-[4-xyano-2-({[(2'R,4S)-7-(metylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(28) axit
4-{4-xyano-2-[({(2'R,4S)-7-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[ cromen-
4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(29) axit

4-[4-xyano-2-({[(2'R,4S)-7-metoxy-6-(metylcarbamoyl)-2,3-dihydrospiro[cromen
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-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(30) axit
4-{4-xyano-2-[({(2'R,4S)-7-metoxy-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospir
o[cromen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl} butanoic,

(31) axit
4-[4-xyano-2-({[(2'R,3S)-5-(metylcarbamoyl)spiro[ 1-benzofuran-3,1'-xyclopropan
]-2'-yl]carbonyl}amino)phenyl]butanoic,

(32) axit
4-{4-xyano-2-[({(2'R,3S)-5-[(2-metoxyetyl)carbamoyl]spiro[ 1-benzofuran-3,1'-xy
clopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(33) axit
4-[4-xyano-2-({[(1S,2R)-6'-[(2-metoxyetyl)carbamoyl]-3',3'-dimetyl-2',3'-dihydro
spiro[xyclopropan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic, va

(34) axit

4-[4-xyano-2-({[(1S,2R)-3'",3'-dimetyl-6'-(metylcarbamoyl)-2',3'-dihydrospiro[xycl
opropan-1,1'-inden]-2-yl]carbonyl }amino)phenyl]butanoic.
7. Hop chét theo diém 1 hoic 2, trong d6 it nhét mot R’ 13 vong cacbon C4-10 ma
c6 thé dugc thé bing mot dén ba RS, hodc vong di vong ¢6 bon dén mudi canh ma
c6 thé duoc thé bing mot dén ba R'3, trong d6, khi nhiéu R'® ton tai, m&i R'® doc
1ap c6 thé gibng hoic khac nhau.

8. Hop chét theo diém 7, trong d6 L? 1a -NHCO-, hoac -CONH-.

9. Hop chét theo diém bét ky trong sb cac diém tir 1, 2, 7, va 8, ma duoc thé hién

bdi cong thire chung (I-3) sau day,
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trong @6 R 1a vong cacbon C4-10 ma c6 thé dugc thé bang mot dén ba R', hogc
vong di vong c6 bdn dén mudi canh ma c6 thé dugc thé bang mot dén ba R'E,
trong do, khi nhidu R'® ton tai, mbi R'® doc 1ap c6 thé gidng hozc khac nhau, va
cac ky hiéu khac nhu dugc xac dinh theo cac diém 1,2, va 5.

10. Hop chét theo diém 1, ma 12 mot trong s cac hop chét sau:

(1) axit
4-[4-xyano-2-({[(2'R,4S)-6-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(2) axit
4-[4-xyano-2-({[(2'R,48)-6-(5-xyclopropyl-1,3,4-oxadiazol-2-yl)-2,3-dihydrospiro
[cromen-4,1'-xyclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(3) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-metyl-1,2,4-oxadiazol-5-yl)-2,3-dihydrospiro[crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(4) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xycloprop

an]-2'-yl]carbonyl }amino)phenyl]butanoic,

(5) axit
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4-[4-xyano-2-({[(2'R,4S)-6-(1H-pyrazol-1-yl)-2,3-dihydrospiro[ cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(6) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1H-pyrazol-5-yl)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(7) axit
4-[4-xyano-2-({[(2'R,4S)-6-(4-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(8) axit
4-[4-xyano-2-({[(2'R,4S)-6-(2-0x0-1-pyrolidinyl)-2,3-dihydrospiro[cromen-4,1'-x
yclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic,

(9) axit
4-[4-xyano-2-({[(2'R,4S)-6-(6-metoxy-3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-
xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(10) axit
4-{4-xyano-2-[({(2'R,4S)-6-[6-(1H-pyrazol-1-yl)-3-pyridinyl]-2,3-dihydrospiro[cr
omen-4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic,

(11) axit
4-{4-xyano-2-[({(2'R,4S)-6-[6-(dimetylamino)-3-pyridinyl]-2,3-dihydrospiro[cro
men-4,1'-xyclopropan]-2'-y1} carbonyl)amino]phenyl } butanoic,

(12) axit
4-[4-xyano-2-({[(2'R,4S)-6-(6-metyl-3-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-x
yclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(13) axit

4-{4-xyano-2-[({(2'R,4S)-6-[6-(metylamino)-3-pyridinyl]-2,3-dihydrospiro[crome
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n-4,1'-xyclopropan]-2'-yl} carbonyl)amino]phenyl}butanoic,

(14) axit
4-[4-xyano-2-({[(2'R,48S)-6-(2-pyridinyl)-2,3-dihydrospiro[cromen-4,1'-xycloprop
an]-2'-yl]carbonyl }amino)phenyl]butanoic,

(15) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1,3-thiazol-2-y1)-2,3-dihydrospiro[cromen-4,1"-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(16) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1,3-0xazol-2-y1)-2,3-dihydrospiro[cromen-4,1'-xyclo
propan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(17) axit
4-[4-xyano-2-({[(2'R,4S)-6-(1-metyl-1H-1,2,3-triazol-4-yl)-2,3-dihydrospiro[ crom
en-4,1'-xyclopropan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(18) axit
4-[4-xyano-2-({[(2'R,4S)-6-(3-pyridazinyl)-2,3-dihydrospiro[cromen-4,1'-xyclopr
opan]-2'-yl]carbonyl}amino)phenyl]butanoic,

(19) axit
4-[4-xyano-2-({[(2'R,3S)-5-(3-pyridinyl)spiro[ 1-benzofuran-3,1'-xyclopropan]-2'-
yl]carbonyl}amino)phenyl]butanoic, va

(20) axit
4-[4-xyano-2-({[(1S,2R)-3",3"-dimetyl-6'-(3-pyridinyl)-2',3'-dihydrospiro[xyclopro
pan-1,1'-inden]-2-yl]carbonyl}amino)phenyl]butanoic.

11. Dugc phim bao gdbm hop chét c¢6 cong thirc chung (I) theo diém 1, mudi,

N-oxit, hodc solvat cua ching lam thanh phén hoat tinh.
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12. Thubc bao g6m hop chit ¢co cong thirc chung (I) theo diém 1, mubi, N-oxit,
hodc solvat ciia chung véi it nhat mot chat duoc chon tur chét alkyl hoa, chét chéng
chuyén héa, khang sinh chéng ung thu, ché phém géc thuc vat, chat hoc mon, hop
chit bach kim, chét wc ché topoisomeraza, chat e ché kinaza, khang thé khang
CD20, khang thé khang HER?2, khang thé khang EGFR, khéng thé khang VEGF,
chét trc ché proteasome, chat ttic ché HDAC, va chit diéu hoa mién dich.

13. Thudc bao gém hop chét ¢6 cong thic chung (I) theo diém 1, mubi, N-oxit,
hodc solvat cia chung véi it nhit mot chat dugc chon tir chit uc ché redutaza
HMG-CoA, chit ha huyét ap, va khing sinh tetraxyclin.

14. Thubc bao gdm hop chit c¢6 cong thirc chung (I) theo diém 1, mudi, N-oxit,
hodc solvat ciia ching voi it nhit mot chat duge chon tir chit uc ché kénh canxi

kiéu N, chit &c ché nito oxit synthetaza (nitrogen oxide synthetase - NOS), va

thudc thir kich thich thu thé cannabinoid-2.

15. Axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[ cromen-
4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic.

16. Axit
4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-x
yclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic.

17. Axit
4-{4-xyano-2-[({(2'R,4S)-6-[(2-metoxyetyl)carbamoyl]-2,3-dihydrospiro[ cromen-
4,1'-xyclopropan]-2'-yl}carbonyl)amino]phenyl}butanoic, hodc mudi ciia chung,
hodc solvat ctia chiing.

18. Axit

4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcarbamoyl)-2,3-dihydrospiro[cromen-4,1'-x
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yclopropan]-2'-yl]carbonyl }amino)phenyl]butanoic, hodc mudi ciia chiing, hoic

solvat ctia chung.
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