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Linh vuc kff thuat dwoc dé cip

Sang ché @ cap dén dugc phdm bao gdm t6 hop cia hop chét duoc thé hién
bdi cong thace (1)

Cong thirc hoa hoc 1

(R%)s
(trong cong thiic ndy, tit ca cac ky hiéu c6 cung ¥ nghia nhu cac ky hiéu duge md ta
dudi day), mudi cua hop chét nay, solvat ciia hop chit nay, N-oxit ciia hop chét nay,

hodc tién thudc cia cac chat ndy va chat e ché diém kiém tra mién dich.
Tinh trang k¥ thuéit ciia sing che

Prostaglandin E> (PGE»), chéat chuyén hoa dd duoc biét dén cua loat axit
arachidonic, da duogc biét dén 1a c6 tac dung bao vé té bao, tac dung co bdp tir cung,
tac dung lam giam ngudng dau dén, tac dung thiic ddy su nhu dong trong dudng tiéu
hoéa, tdc dung lam tinh thirc, tadc dung e ché tiét dich vi, tac dung giam huyét ap, tac
dung loi tiéu, va tuong tu.

Céc nghién ctru gan day phat hién ra 14 ¢6 cac phén typ cia céc thu thé PGE,
v6i céc vai trd khac nhau. Cho dén nay, bon phan typ 16n da duoc biét d&én, va cac
phén typ nay duoc goi 1a EP1, EP, EPs, va EP4 (Tai liéu phi sang ché 1).

Trong s6 céc phan typ nay, thu thé EPs4 dugc cho 14 tham gia vao viée trc ché
tao ra MCP-1 tir cac dai thuc bao, trc ché tao ra TNF-a, IL-2, va IFN-y tir céac té bao
lympho, chéng viém nho viéc tao ra IL-10 duoc tdng cuong, sy gian mach, su tao
mach, viéc trc ché tao thanh soi dan hdi, va diéu hoa su biéu hién cia MMP-9. Su

tham gia c6 thé c6 khac cia thu thé EP4 bao gdm kiém soat mién dich & bénh nhan ung
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thu théng qua céc t& bao tre ché co ngudn gde tir tiy, cac té bao T didu hoa, va cac té
bao tiéu diét tu nhién.

Vi vy, cho ring cac hop chit ma gin chit véi thu thé EP4 va thé hién hoat tinh
d6i khang hiru ich dé diéu tri cac bénh gay ra béi su kich hoat thu thé EP4, bao gom, vi
du, bénh vé xuong, ung thu, bénh khéi u hat toan than, bénh mién dich, di ung, tang di
{mg, suyén, bénh viém 6 rang, viém loi, viém quanh rang, bénh Alzheimer, ching mét
tri, bénh Kawasaki (viém cac mach mau trén toan bd co thé), bong, suy da co quan,
dau d4u man tinh, dau dén, viém mach, hd van tinh mach, bénh gian tinh mach, phinh
dong mach, phinh dong mach chu, ro hau mdn, dai thdo lat, cang théng, bénh lac ndi
mac tir cung, bénh lac mang trong tir cung, dng dong mach & tré so sinh, va bénh soi
mat (cac Tai lidu phi sang ché tir 2-7).

Tai liéu sang ché 1 mo ta rang hop chat duoc biéu dién béi cong thirc (A) sau
day duogc st dung lam hop chét dugc st dung dé diéu tri cac bénh lién quan dén cac
thy thé prostaglandin E, vi dy, nhu 1a dau dén, viém, va ung thu.

Cong thtrc (A) nhu sau:

Cong thtre héa hoc 2

Xa—Qa

ArZa\/ : A)

Wa—Ar'a
(trong cong thirc nay, Ar'® 1a nhém aryl hodc heteroaryl duoc tily chon thay thé bang
R' hodc R, trong d6 R'* 1a CN, NO,, CON(R*),, hodc twong tu; W2 1a nhém nbi tir
ba dén sau dinh chta tir 0 dén 2 di nguyén tor dugc chon tr O, N, va S, trong dé nhom
ndi nay tiy chon chtta CO, S(O)na, C=C, hoic nhém axetylen; Ar? 1a nhém aryl hoic
heteroaryl dugc tity chon thay thé bang R, trong d6 R** 1a halogen, CN, hoic twong
tu; X# 1a cdu ndi duogc gén voi Ar?® & vi trf octo so véi vi trf lién két cho W2, va Q%la
COOH hoic tuong tu (cic nhém nay chi 1a mot phan cia cac dinh nghia vé céc
nhoém.))

Tai lidu sang ché 2 mo ta rang hop chat c6 cong thic (B) sau ddy gin véi thu
thé PGE,, cu thé 1a EP; va/hoic EPs, va c6 hoat tinh d6i khang va nho d6, hop chét
nay hiru ich dé phong ngtra va/hodc diéu tri cac bénh nhu 1a dau d6n, va ung thu.

Cong thtre (B) nhu sau:
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Cong thtrc hoa hoc 3
(R} AC—RT®
(B)
(Qb)nb Db»—R3b

(trong cong thic nay, R' 1a -COOH hoic tuong tw; AP 14 (i) lién két don, (ii) alkylen
C1-6, (iii) alkenylen C2-6, (iv) alkynylen C2-6, hodc tuong tw; vong B® la vong
cacbon vong don hodc vong doéi C3-12 hodc di vong don hodc doi cé ba dén muoi hai
canh; R?® 1a nitro, xyano, hodc tuong tu; Q° la alkenyl C2-6, alkynyl C2-6, alkyl C1-6
duoc thé boi 1 dén 3 nguyén tir halogen, Xyano, nitro, hodc twong tu; DP 1a mach nbi
mot hodc hai thanh vién 1a cac nguyén to dugc chon tir nguyén tir cacbon, nguyén tu
* nito, nguyén tir oxy, va nguyén tir luu huynh, trong d6 mach ndi c6 thé chura lién két
d6i hoac lién két ba va c6 thé duoc thé bang mot d&n bén R*®, trong dé R*% 1a oxo,
halogen, hodc twong tu; va R3® 1a (1) alkyl C1-6 hodc (2) vong cacbon vong don, vong
d6i hodc vong ba C3-15 ma duoc thé bdi mot dén nam R*2® hoic khong duoc thé hoidc
di vong don, vong ddi hodc vong ba tir ba dén mudi ldm canh, trong d6 R*? 13 alkyl
C1-6, alkoxy C1-6, halogen, xyano, -NR*®*COR*"®, hodc Cyc10® (cdc nhém nay chi 1a
mot phan cac dinh nghia vé cac nhom.))

Tai lidu sang ché 3 md ta rang hop chat dugc biéu dién bsi cong thuc (C) sau
day dugc su dung 1a hop chét duoc st dung dé diéu tri cac bénh lién quan dén cac thu

thé prostaglandin E, vi dy, nhu 1a dau don, viém, va ung thu.

Cong thuc (C) nhu sau:
Cong thtrc hoa hoc 4
R1CR2CR3C_HETC
NAC O
"\ /U\ (©)
XC_BC ZC

(trong cong thirc nay, HET® 1a hé vong thom vong don hodc vong doi tir nim dén mudi
hai canh c6 0 dén 3 di nguyén tir duoc chon tir O, S(O)ne, va N(O)ume, trong d6 me 14 0
hodc 1, vanc 1a 0, 1, hodc 2; A° 1a nhém chic chira mdt hoac hai nguyén tir va dugc
chon tr nhém gdm c6 -We-, -C(0)-, va twong tu, trong d6 W¢1a O, S(O)ne, hodc NR'7¢;
X¢ 14 nhém aryl hodc heteroaryl vong don hoidc vong doi ¢6 nam dén mudi canh c6 1

dén 3 di nguyén ti duoc chon tir O, S(O)nc, V& N(O)me, Y¢ 12 O, S(O)ne, NR!¢, lién két,
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hodc twong tu; B 13 -(C(R'))pe- Yo-(C(R'¥))qe-, trong d6 pe va qec doc 1ap 1a 0 dén 3;
Z¢ la OH hodc twong tu; va R'¢, R%, va R*® doc 1ap 1a halogen, -CO,R*¢, -CON(R®®),,
hodc twong tu (cic nhém nay chi 1a mdt phan cac dinh nghia vé cdc nhém.))

Khong c6 tai liéu nao trong sd cac Tai lidu sang ché tir 1 dén 3 va cac Tai liéu
phi sdng ché tir 1 &én 7 mo ta hoc khuyén nghi hop chat xoin ba vong duoc sit dung
cho sang ché.

Céc phén tir diém kiém tra mién dich khac nhau ma ngin chin phan tmg mién
dich v6i ung thu trong cac té bao ung thu hodc vi méi truong ung thu. Cac chét tc ché
diém kiém tra mién dich tao ra phuong phép tri liéu méi ma lam bt hoat co ché tc
ché mién dich va kich hoat phan ing mién dich v6i ung thu. Khang thé chéng CTLA-4
(t¢ bao lympho T gy hai cho té bao-khang nguyén két hop-4), cic khang thé
ipilimumab, chéng PD-1 (su chét t& bao duoc lip trinh-1), nivolumab va
pembrolizumab, va twong tu dd duoc cip phép & Nhat Ban va bén ngoai Nhat Ban 1a
céc chat uc ché diém kiém tra mién dich, va duoc st dung dé diéu tri ung thu.

Danh s4ch tai liéu trich din
Tai lidu sang ché

Tai liéu sang ché 1: W02000/020371

Tai liéu sang ché 2: WO2003/016254

Tai liéu sang ché 3: WO1999/047497
Tai liéu phi sang ché

Tai liéu phi sing ché 1: Journal of Lipid Mediators and Cell Signalling, Tap
12, tr. 379-391, 1995

Tai liéu phi sang ché 2: Pharmacological Reviews, Tép 65, tr. 1010-1052,
thang 7 nam 2013

Tai liéu phi sang ché 3: Bai thuyét trinh tai Hoi nghi thuong nién 1an tha 105
ctia Hiép hoi Nghién cau Ung thu Hoa Ky (AACR), Tém tit: LB-265, Tiéu dé bai
thuyét trinh: ONO-AE3-208 inhibits myeloid derived suppressor cells and glioma
growth, ngay thuyét trinh: 8 thang 4 nim 2014

Tai liéu phi sang ché 4: FEBS Letters., Tap 364, tr. 339-341, 1995

Tai li¢u phi sdng ché 5: Cancer Science, Tap 105, tr. 1142-1151, 2014

Tai liéu phi sang ché 6: Cancer Research, Tp 70, tr. 1606-1615, 2010
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Tai liéu phi sang ché 7: Cancer Research, Tap 62, tr. 28-32, 2002
Ban chat ky thuit ciia sing ché

Vén dé k§ thuat

Muc tiéu ciia sang ché 13 tim ra phuong phép hiéu qua & diéu tri ung thu va dé
xudt phuong phép duéi dang thudc.
Giai phap cho van d&

Céc tac gia sang ché da thuc hién céc nghién ctru chuyén séu dé dat dwoc muc
tiéu nay. Két qua 13, céc tic gia da phat hién ra rang hop chat dugc biéu didn boi cong
thuce (I) duéi day, mubdi cia hop chit nay, N-oxit ciia hop chit ndy, solvat ctia hop chét
nay, hodc tién thude cia cac chit nay (sau ddy, doi khi don gian duoc goi 1a hop chét
duogc sir dung cho sang ché) dong vai tro 1a thu thé dbi khang EP4 va ring t6 hop cua
hop chit duoc sir dung cho sang ché va chét (rc ché diém kiém tra mién dich (sau day,
doi khi don gian dugc goi la td hop cia sang ché) dat dugc muc ti€u cua sang ché. Vi
vay, cAc tac gia da hoan thanh sang ché.

Tuc 13, séng ché dé cap dén cac ddi tuong bao hd sau day.

[1] Duoc phiam bao gém t6 hop ctia hop chit duoc biéu din boi cong thic (1),
mudi cua hop chat nay, N-oxit cia hop chét nay, solvat ctia hop chét nay, hodc tién
thudc ctia cac chit nay va chat e ché diém kiém tra mién dich.

Cong thure hda hoc 5

(R

(trong d6 R! 1a COORE, tetrazol, SOsH, SO:NH,, SO,NHR*!, CONHSO,R*!,
SO>NHCOR®!, hoic axit hydroxamic,

trong d6 R® 1a nguyén tir hydro, alkyl C1-4, hodc benzyl, va

R*! 1a alkyl C1-4, haloalkyl C1-4, vong cacbon C3-10, hoic di vong ba dén

muoi canh, trong d6 vong cacbon C3-10 va di vong ba dén mudi canh mdi vong c6 thé
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duoc thé bang alkyl C1-4, haloalkyl C1-4, alkoxy C1-4, -O(haloalkyl C1-4), alkylthio
C1-4, -S(haloalkyl C1-4), halogen, hoac nitril (¢ day va dudi day, "-CN"),

L' 14 alkylen C1-5, alkenylen C2-5, hodc alkynylen C2-5,

R? 1a halogen, alkyl C1-4, alkoxy C1-4, alkylthio C1-4, alkenyl C2-4, alkynyl
C2-4, -O(haloalkyl C1-4), -S(haloalkyl C1-4), -C(O)(alkyl C1-4), -SOz(alkyl C1-4), -
CONH(alkyl C1-4), -CON(alkyl C1-4);, -NHC(O)(alkyl C1-4), -N(alkyl CI1-
4)C(O)(alkyl C1-4), -NHSO(alkyl C1-4), -N(alkyl C1-4)SO(alkyl C1-4), -
SO,NH(alkyl C1-4), -SO,N(alkyl C1-4),, -NR'R!7, nitro, nitril, nhém hydroxy,
aldehyt (& day va du6i day, formyl), hodc cacboxyl, trong d6 cac nhom alkyl C1-4 mdi
nhém c6 thé duoc thé bang halogen, va

(alkyl C1-4), trong R? 1a hai nhom alkyl C1-4 doc 1ap ma cé thé gidng nhau
hoéc khac nhau,

X' 13 CR® hodc nguyén tir nito, trong d6 R 1a nguyén tir hydro hodc R?,

X? 1a CR7 hodc nguyén tir nito, trong d6 R7 1a nguyén tir hydro, R?, hogc -L3-
RY, trong d6 L3 14 metylen, nguyén tir oxy, hodc nguyén tir luu huynh ma c6 thé bi oxy
hoa, va R’ 1a di vong bdn dén mudi canh ma c6 thé duge thé béng nhém thé duge chon
tr nhém gdm c6 halogen, alkyl C1-4, va haloalkyl C1-4,

L? 1a -CH.CH;-, -CH=CH-, -CH20-, -OCH3-, -CH3S-, -SCHz-, -CH2S(0)-, -
S(O)CHa-, -CH2SO3-, -SO2CHz-, -CH2NH-, -NHCHa»-, -NHCO-, -CONH-, -NHSO»-,
hoac -SO>NH-,

R’ 14 alkyl C1-4 hoac halogen,

R* 14 halogen, alkyl C1-4, hoac haloalkyl C1-4,

X3 1a metylen, nguyén tir oxy, nguyén tir luu huynh ma c6 thé bi oxy héa, hoic
NR'C, trong @6 R' la alkyl C1-4, -C(O)(alkyl C1-4), -C(O)O(alkyl C1-4), hoac -
SOy (alkyl C1-4), trong d6 cac nhém alkyl C1-4 mdi nhém c6 thé dugc thé bang
halogen,

vong nay la vong benzen hoac hoac di vong thom don vong nam dén sau canh,

Cong thtrc héa hoc 6

12 lién két don hoac lién két doi,
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R>1a (1) halogen, (2) alkyl C1-4, (3) cacboxyl, (4) nitril, (5) -CONHR!!, (6) -
C(O)R'2, (7) -OR™, (8) -S(O)R', (9) -CH2R'S, (10) -NR!7R'7, (11) -NHCOR'!, (12)
vong cacbon C4-10, hoac (13) di vong bon dén mudi canh, trong d6 vong cacbon C4-
10 hodc di vong bén dén mudi canh c6 thé dugc thé bing mot dén ba R'S, trong d6, khi
nhiéu R'® tdn tai, nhiéu R'® m&i nhém doc 1ap ¢ thé gidng nhau hoic khac nhau,

R!! 13 alkyl C1-6, xycloalkyl C3-6, phenyl, hodc di vong bon dén séu canh va
¢6 thé duoc thé bing mot dén ba R, trong do, khi nhidu R" tdn tai, nhiéu R mdi
nhom doc 14p c6 thé gidng nhau hodc khic nhau, va

R 1a halogen, alkyl C1-6, xycloalkyl C3-6, alkoxy C1-4, nhém hydroxy, -
NR2°R2!, benzen, hoic di vong bdn dén sau canh,

trong d6 R?° va R?! mdi nhom ddc 1ap 1a nguyén tir hydro hodc alkyl C1-4,

R'2 1a alkyl C1-6, xycloalkyl C3-6, benzen, hodc di vong bén dén sau canh,
trong d6 xycloalkyl C3-6, benzen, va di vong bon dén sau canh mdi nhom doc lap c6
thé dugc thé bang halogen, alkyl C1-4, hoic alkoxy C1-4,

R 1a nguyén tir hydro, alkyl C1-6, xycloalkyl C3-6, benzen, hodc benzyl,
trong d6 alkyl C1-6 c6 thé duoc thé bang mot dén ba R'°, trong d6, khi nhiéu R" ton
tai, nhiu R'® m&i nhém doc 1ap c6 thé gidng nhau hodc khac nhau, va

RY la alkoxy Cl1-4, -CONH(alkyl C1-4), -CON(alkyl C1-4);, hodc di vong
thom don vong nam hodc sau canh ma cé thé duoc thé béng nhém thé dugc chon tir
nhém gdm c6 alkyl C1-4 va haloalkyl C1-4,

trong d6 (alkyl C1-4), trong R'® 12 hai nhém alkyl C1-4 doc 1ap ma c6 thé
gidng nhau hozc khéac nhau,

RP la alkyl C1-6, xycloalkyl C3-6, benzen, hodc benzyl,

R!® 1a nhém hydroxy hodc alkoxy C1-4,

moi nhém R!'7 doc 14p 1a nguyén tir hydro, alkyl C1-6, hodc xycloalkyl C3-6,
va

R'® 1a halogen, alkyl C1-6, xycloalkyl C3-6, alkoxy C1-4, oxo, nitril, nhém
hydroxy, hydroxymetyl, 1-metyl-1-hydroxyetyl, (alkyl C1-4)SO»-, di vong bén dén
sau canh, (alkyl C1-4)NH-, hoac (alkyl C1-4)2N-,

trong d6 (alkyl C1-4), trong R'® 13 hai nhém alkyl C1-4 doc lap ma cé thé
giéng nhau hozc khac nhau,
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m 14 s& nguyén tir 1 dén 4,

n 1a s6 nguyén tir 0 dén 4,

p 12 s6 nguyén tir 0 dén 2,

q 14 s6 nguyén tir 0 dén 6,

r 14 s6 nguyén tir 0 d&én 6,

s 14 s6 nguyén tir 0 dén 4,

t 12 s6 nguyén tir 0 d&én 2, va

R2 R, R4, va R® mbi nhom doc 1ap c6 thé gidng nhau hozc khac nhau khi p, q,
r, va s 1a mdi s6 nguyén tir 2 hodc 16n hon.)

[2] Duoc phdm theo muc [1], trong d6 hop chat dugc biéu dién boi cong thire
(I) 12 hop chét duoc biéu dién boi cong thie (I-1),

Cong thure hda hoc 7

(R%)p

L‘I
X1 - ™~ R1 (R4)ra
! A

(trong d6 na la sb nguyén tir 0 hodc 1, qa 1a s nguyén tir 0 dén 3, ra 12 sb
nguyén tir 0 dén 4, X?2 13 metylen hoic nguyén tir oxy, va cac ky hiéu khac c6 cung y
nghia nhu céc ky hiéu dugc dinh nghia trong muc [1].)

[3] Duoc phim theo muc [1] hoac muc [2], trong d6 s 14 s6 nguyén tir 1 dén 4,
va it nhat mot R® 14 -CONHR .

[4] Duoc phim theo muc bat ky trong s6 cac muc tir [1] dén muc [3], trong dé
L? 1a -NHCO- hodc -CONH-.

[5] Duoc phim theo muc bét ky trong sé cac muc tir [1] dén muc [4], trong d6
hop chét dugc biéu dién boi cong thie (I) 14 hop chéat duge biéu dién boi cong thice (I-
2),

Cong thirc hoa hoc 8
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NC NH /‘o

(-2)

Rﬁ
0 e

H

(trong d6 R?? 1a halogen, R® 14 nguyén tir hydro hodc halogen, va céc ky hiéu
khéc co6 cung y nghia nhu céc ky hi¢u dugc dinh nghia trong muc [1] va muc [2].)

[6] duoc phiam theo muc [1], trong d6 hop chat dugc biéu dién bodi cong thirc
(M) 1a

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

(2) axit 4-{4-xyano-2-[({(2'R,4S)-6-[(xyclopropylmetyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl }cacbonyl)amino|phenyl} butanoic,

(3) axit 4-{4-xyano-2-[({(2'R,45)-6-[(2-metoxyetyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic,

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

(5) axit 4-[4-xyano-2-({[(2'R.4S)-6-{[(2S)-1-metoxy-2-propanyl]cacbamoyl}

2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic,

(6) axit 4-{4-xyano-2-[({(2'R,4S)-6-[(1-metyl-1H-pyrazol-3-yl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic,

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

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

(9) axit 4-[4-xyano-2-({[(2'R.4S)-6-(xyclopentylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic,

-10-
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(10) axit 4-{2-[({(2R,4S)-6-[(2S)-2-butanylcacbamoyl]-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl} cacbonyl)amino]-4-xyanophenyl } butanoic,

(11) axit 4-{4-xyano-2-[({(2'R,4S)-6-[(trans-4-hydroxyxyclohexyl)cacbamoyl]-
2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} cacbonyl)amino [phenyl } butanoic,

(12) axit 4-{4-xyano-2-[({(2'R.,4S)-6-[(cis-4-hydroxyxyclohexyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic,

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

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

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

(16) axit 4-[4-xyano-2-({[(2'R,4S)-6-{[ 1-(2-metyl-2-propanyl)-1H-pyrazol-4-
yl]cacbamoyl}-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl}amino)phenyl]butanoic,

(17) axit 4-[4-xyano-2-({[(2'R.4S)-6-(tetrahydro-2H-pyran-4-ylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic,

(18) axit 4-[4-xyano-2-({[(2'R.4S)-6-(propylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]Jcacbonyl }amino)phenyl]butanoic,

(19) axit 4-{4-xyano-2-[({(2'R,45)-6-[(2-etoxyetyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl} butanoic,

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

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

(22) axit 4-{4-xyano-2-[({(1R,2R)-6'-[(2-metoxyetyl)cacbamoyl]-2',3'-
dihydrospiro[xyclopropan-1,1'-inden]-2-yl}cacbonyl)amino]phenyl } butanoic,

(23) axit 4-{4-xyano-2-[({(1R,2R)-6'-[(1-metyl-1H-pyrazol-4-yl)cacbamoyl]-
2',3'-dihydrospiro[xyclopropan-1,1'-inden]-2-yl} cacbonyl)amino]phenyl } butanoic,

(24) axit 4-[4-xyano-2-({[(2'R,4S)-7-floro-6-(metylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic,
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(25) axit 4-{4-xyano-2-[({(2'R,4S)-7-floro-6-[(2-metoxyetyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl} butanoic,

(26) axit 4-[4-xyano-2-({[(2'R,4S)-7-floro-6-(isopropylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl|cacbonyl}amino)phenyl]butanoic,

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

(28) axit 4-{4-xyano-2-[({(2'R.4S)-7-[(2-metoxyetyl)cacbamoyl]-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino|phenyl} butanoic,

(29) axit 4-[4-xyano-2-({[(2'R,4S)-7-metoxy-6-(metylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic,

(30) axit 4-{4-xyano-2-[({(2'R.4S)-7-metoxy-6-[(2-metoxyetyl)cacbamoyl]-
2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino|phenyl } butanoic,

(31) axit 4-[4-xyano-2-({[(2'R,3S)-5-(metylcacbamoyl)-2H-spiro[ 1-
benzofuran-3,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic,

(32) axit 4-{4-xyano-2-[({(2'R,35)-5-[(2-metoxyetyl)cacbamoyl]-2H-spiro[ 1-
benzofuran-3,1'-xyclopropan]-2'-yl }cacbonyl)amino]phenyl } butanoic,

(33) axit 4-[4-xyano-2-({[(1S,2R)-6'"-[(2-metoxyetyl)cacbamoyl]-3',3'-dimetyl-2',3'-
dihydrospiro[xyclopropan-1,1'-inden]-2-yl]cacbonyl } amino)phenyl|butanoic, hodc

(34) axit 4-[4-xyano-2-({[(1S,2R)-3",3"-dimetyl-6'-(metylcacbamoyl)-2',3'-
dihydrospiro[xyclopropan-1,1'-inden]-2-yl]cacbonyl }amino)phenyl|butanoic]

[7] Dugc phim theo muc [1] hodc muc [2], trong d6 s 14 s6 nguyén tir 1 dén 4,
va it nhit mot R® 13 vong cacbon C4-10 ma c6 thé duoc thé bing mot dén ba RS hodc
di vong bén d&én mudi canh ma cé thé dugc thé bang mot dén ba R'S, trong d6, khi
nhiéu R'® tdn tai, nhiéu R'® m&i nhom doc 1ap c6 thé gidng nhau hozc khac nhau.

[8] Duoc pham theo muc [7], trong d6 L2 14 -NHCO- hodc -CONH-.

[9] Duoc phim theo muc bat ky trong s6 cac muc [1], muc [2], muc [7], va
muc [8], trong d6 hop chét duoc biéu dién boi cong thic (I) 1a hop chat duoc biéu dién
bdi cong thuc (1-3),

Cong thire hda hoc 9
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(trong d6 R 1a vong cacbon C4-10 ma c6 thé dugc thé bing mot dén ba RS
hodc di vong bén dén mudi canh ma c6 thé dugc thé bang mot dén ba RS, trong do,
khi nhidu R'® tdn tai, nhiéu R'® mdi nhém doc 14p co thé giéng nhau hozc khac nhau,
va céac ky hiéu khac c6 cung y nghia nhu cac ky hiéu dugc dinh nghia trong muc [1],
muc [2], va muc [5].) '

[10] Dugc phim theo muc [1], trong d6 hop chat duoc biéu didn béi cong thirc
Dla

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

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

(3) axit 4-[4-xyano-2-({[(2'R,4S5)-6-(3-metyl-1,2,4-oxadiazol-5-yl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic,

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

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

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

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

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

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

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

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

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

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

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

(20) axit 4-[4-xyano-2-({[(1S,2R)-3',3'-dimetyl-6'-(3-pyridinyl)-2',3'-
dihydrospiro[xyclopropan-1,1'-inden]-2-yl]cacbonyl}amino)phenyl]butanoic]

[11] Dugc pham bao gém t6 hop ciia axit 4-[4-xyano-2-({[(2'R,4S)-6-
(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)
phenyl]butanoic, mudi ctia hop chat nay, N-oxit ciia hop chét nay, solvat ctia hop chat
nay, hodc tién thudc ctia cac chit nay va chat te ché diém kiém tra mién dich.

[12] Duoc phim bao gdm t6 hop cia axit 4-{4-xyano-2-[({(2'R,4S)-6-[(2-
metoxyetyl)cacbamoyl]-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} cacbonyl)amino]
phenyl}butanoic, mubi ciia hop chét nay, N-oxit ciia hop chat nay, solvat ciia hop chat

nay, hodc tién thudc ctia cac chat nay va chat trc ché diém ki€ém tra mién dich.
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[13] Duoc phadm theo muc bat ky trong sé cac muc tir [1] dén muc [12], trong
d6 chét e ché diém kiém tra mién dich 14 chat e ché ctia phan tr diém kiém tra mién
dich duoc chon tir nhom g@)m c6 CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, TIM3,
BTLA, B7H3, B7H4, CD160, CD39, CD73, A2aR, KIR, VISTA, IDO1, Arginaza I,
TIGIT, va CD115.

[14] Duoc pham theo muc bt ky trong s cac muc tir [1] dén muc [13], trong
d6 chét e ché diém kiém tra mién dich 13 khang thé chéng PD-1.

[15] Duoc phim theo muc bét ky trong s cac muc tir [1] dén muc [13], trong
d6 chét e ché diém kiém tra mién dich 1a khang thé chdng CTLA-4.

[16] Duoc phdm theo muc bat ky trong sé cac muc tir [1] dén muc [15] dé didu
tri ung thu.

[17] Dugc phim theo muc [16], trong d6 ung thu 1a bat ky loai nao trong s6
bénh bach cu, khéi u lympho 4c tinh, dau tay, hoi ching loan san tiy, ung thu ¢d va
dau, ung thu thuc quan, ung thu tuyén thuc quan, ung thu da day, ung thu ta trang, ung
thu két truc trang, ung thu rudt két, ung thu truc trang, ung thu gan, ung thu tdi
mat/6ng mat, ung thu dudng ddn mat, ung thu tuyén tuy, ung thu tuyén giap, ung thu
phéi, ung thu v, ung thu budng trimg, ung thu ¢ tir cung, ung thu than tir cung, ung
thu 40 niém mac t cung, ung thu 4m dao, ung thu 4m ho, ung thu than, ung thu bé
than/niéu quan, ung thu biéu md dudong niéu, ung thu dwong vat, ung thu tuyén tién
liét, khdi u tinh hoan, khbi u xuong 4c tinh/ung thu mé lién két mé mém, khdi u xuong
ac tinh, ung thu da, khdi u tuyén wc, khéi u trung biéu mé, va ung thu nguyén phat
chua duoc biét dén.

[18] Chat tri liéu chdng ung thu bao gém t6 hop ctia hop chat duoc biéu dién
boi cong thie (I) theo muc [1], mudi ciia hop chat ndy, solvat ciia hgp chat nay, N-oxit
ctia hop chit nay, hoac tién thudc ctia cac chat nay va chét e ché diém kiém tra mién
dich.

[19] Phuong phép diéu tri ung thu khéc biét & chd s dung cac luong hitu ich
ctia hop chét duoc biéu dién boi cong thic (I) theo muyc [1], mudi cia hop chat nay,
solvat ctia hop chét nay, N-oxit ctia hop chat ndy, hoic tién thude ciia cdc chit nay va
chat e ché diém kiém tra mién dich d6i v6i dong vat c6 va (t6t hon 1a bénh nhan 1a

nguoi).
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[20] Té hop cta hop chit duoc biéu dién boi cong thie (I) theo muc [1], mudi
ctia hop chét ndy, solvat ctia hop chét nay, N-oxit ctia hop chét nay, hodc tién thube clia
cac chét nay va chit e ché diém kiém tra mién dich dé diéu tri ung thu.

[21] T6 hop cta hop chat dugc biéu dién boi cong thuc (I) theo muc [1], mudi
ctia hop chét nay, solvat ctia hop chét nay, N-oxit ctia hop chit nay, hoic tién thubc cia
céc chit nay va chat uc ché diém kiém tra mién dich dé san xuét chét tri liéu chéng
ung thu.

[22] Dugc phim d diéu tri ung thu khac biét & chd sir dung to hop cia hop
chét duoc biéu dién béi cong thire (I) theo muc [1], mudi ciia hop chit nay, N-oxit ctia
hop chét nay, solvat cia hop chét nay, hodc tién thube ctia cic chat nay va chat trc ché
diém kiém tra mién dich.

[23] Duoc pham dé diéu trj ung thu khéc biét & chd sir dung t6 hop cia axit 4-
[4-xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-
xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic, mudi cta hop chit nay, N-oxit
ctia hop chét nay, solvat cia hop chét nay, hodc tién thudc ctia cac chit nay va chat tc
ché diém kiém tra mién dich.

[24] Duoc phim theo muc [23], trong d6 chét e ché diém kidm tra midn dich
13 chit @c ché cua phan tu diém kiém tra mién dich dugc chon tir nhom gém co
CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, TIM3, BTLA, B7H3, B7H4, CD160, CD39,
CD73, A2aR, KIR, VISTA, IDO1, Arginaza I, TIGIT, va CD115.

[25] Duoc pham theo muc [23] hodc muc [24], trong d6 chét e ché diém kiém
tra mién dich 1a khang thé chéng PD-1.

[26] Duoc pham theo muc [23] hozc muc [24], trong d6 chét Ge ché diém kiém
tra mién dich 1a khéng thé chéng CTLA-4.

[27] Dugc phiam theo muc bat ky trong s cac muc tir [23] dén [26], trong d6
ung thu 1a ung thu da day, ung thu két tryc trang, ung thu phdi, ung thu than, hodc
khéi u melanin 4c tinh.

[28] Chat trj liéu chéng ung thu chtra hop chat dugc biéu dién boi cong thire ()
theo muc [1], mubi ctia hop chit nay, N-oxit ctia hop chét nay, solvat ctia hop chét nay,
hodc tién thudc cua cac chat nay la thanh phén hoat tinh khac biét & chd duogc sir dung

trong t6 hop véi chat tre cheé diém ki€ém tra mién dich.
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[29] Chéat tri liéu chéng ung thu chia axit 4-[4-xyano-2-({[(2R,4S)-6-
(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)
phenyl]butanoic, mudi cia hop cht nay, N-oxit ctia hop chit ndy, solvat ctia hgp chat
nay, hoic tién thudc cua céc chit nay 14 thanh phin hoat tinh khac biét & chd dugc sir
dung trong t6 hop véi chit e ché diém kiém tra mién dich.

[30] Chét theo muc [29], trong d6 chét trc ché diém kiém tra mién dich 1a chat
trc ché ctia phén tir diém kiém tra mién dich duoc chon tir nhém gém c6 CTLA-4, PD-
1, PD-L1, PD-L2, LAG-3, TIM3, BTLA, B7H3, B7H4, CD160, CD39, CD73, A2aR,
KIR, VISTA, IDO1, Arginaza I, TIGIT, va CD115.

[31] Chéit theo muc [29] hoic muc [30], trong d6 chét (rc ché diém kiém tra
mién dich 1 khang thé chéng PD-1.

[32] Chét theo muc [29] hoac muc [30], trong d6 chit (rc ché diém kiém tra
mién dich 1 khang thé chng CTLA-4.

[33] Chét theo muc bét ky trong sé cac muc tir [29] dén [32], trong d6 ung thu
la ung thu da day, ung thu két truc trang, ung thu phéi, ung thu than, hodc khéi u
melanin 4c tinh.

[34] Thubc tri liéu chéng ung thu chira chat Gc ché diém kiém tra mién dich 1a
thanh phan hoat tinh khac biét & chd dugc st dung trong t6 hop véi hop chat duoc
biéu dién béi cong thire (I) theo muc [1], mudi cta hop chit nay, N-oxit ciia hop chét
nay, solvat ciia hop chét nay, hodc tién thude cia cac chat nay.

[35] Chét tri liéu chéng ung thu chita chét wc ché diém kiém tra mién dich 1a
thanh phdn hoat tinh khac biét & chd duoc sir dung trong t6 hop véi axit 4-[4-xyano-2-
({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl }amino)phenyl]butanoic, mudi ctia hop chat nay, N-oxit ctia hop chét nay,
solvat ctia hop chét nay, hodc tién thude ciia cac chat ny.

| [36] Chat theo muc [35], trong d6 chat e ché diém kiém tra mién dich 14 chat
{rc ché ctia phan tir diém kiém tra mién dich duoc chon tir nhém gdm c6 CTLA-4, PD-
1, PD-L1, PD-L2, LAG-3, TIM3, BTLA, B7H3, B7H4, CD160, CD39, CD73, A2aR,
KIR, VISTA, IDO1, Arginaza I, TIGIT, va CD115.

[37] Chéit theo muc [35] hodc muc [36], trong d6 chit tc ché diém kiém tra
mién dich 1a khéng thé chong PD-1.
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[38] Chét theo muc [35] hodc muc [36], trong d6 chat e ché diém kiém tra
mién dich 1 khang thé chéng CTLA-4.

[39] Chét theo muc bt ky trong s6 cac muc tir [35] dén [38], trong d6 ung thu
1a ung thu da day, ung thu két truc trang, ung thu phdi, ung thu than, hoic khéi u
melanin 4c tinh.

[40] Axit 4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro
[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl}amino)phenyl|butanoic, mudi cua hop chét
nay, N-oxit ctia hop chét nay, solvat ctia hop chét nay, hoic tién thude clia céc chat nay
dé didu tri ung thu khac biét & chd dugc st dung trong t6 hop véi chét e ché diém
kiém tra mién dich.

[41] Phuong phép diéu tri ung thu khéc biét & chd sir dung luong hiéu dung
cia axit 4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-
4,1'-xyclopropan]-2'-yl]cacbonyl}amino)phenyl ]butanoic, mubi cta hop chat nay, N-
oxit ctia hop chat nay, solvat ciia hop chét nay, hodc tién thube ciia cac chat niy trong
t6 hop voi chat tre ché diém kiém tra mién dich dbi v6i dong vat c6 va (t6t hon 14 bénh
nhan 14 ngudi) can diéu tri ung thur.

[42] Chét tri liéu chéng ung thu khac biét & chd sir dung t6 hop clia axit 4-[4-
xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-
2'-yl]cacbonyl}amino)phenyl]butanoic, mudi cta hop chit nay, N-oxit ctia hop chét
nay, solvat ctia hop chét nay, hodc tién thudc cta cic chat nay va chat e ché diém
kiém tra mién dich.

[43] Chét tri liéu chdng ung thu chtia axit 4-[4-xyano-2-({[(2'R,4S)-6-
(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)
phenyl]butanoic, mudi cta hop chit nay, N-oxit ctia hop chat nay, solvat ctia hop chat
nay, hodc tién thudc cua cac chat nay 1a thanh phan hoat tinh khac biét & chd duoc st
dung cho bénh nhan ma chét trc ché diém kiém tra mién dich dugc st dung.

[44] Chét tri liu chéng ung thu chira chét e ché diém kiém tra mién dich 1a
thanh phz“m hoat tinh khéc biét & chd dugc sir dung cho bénh nhan ma axit 4-[4-xyano-
2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl}amino)phenyl]butanoic, mudi ctia hop chat nay, N-oxit ctia hop chét nay,

solvat ctia hop chat nay, hoac tién thudc cua cac chat nay dugc su dung.
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[45] Viée str dung 6 hop cua axit 4-[4-xyano-2-({[(2R,4S)-6-(isopropylcacbamoyl)-
2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]|butanoic,
mudi cia hop chit nay, N-oxit ctia hop chit nay, solvat ctia hop chét ndy, hodc tién
thudc cua cac chat nay va chét trc ché diém kiém tra mién dich dé san xudt ra duogc
pham dé diéu tri ung thu.

[46] Viéc str dung axit 4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic, mudi
ctia hop chét nay, N-oxit ciia hop chét nay, solvat ctia hop chat nay, hodc tién thudc cia
cac chit nay dé san xuét ra chét tri liéu chéng ung thu khac biét & chd duoc sir dung
trong t6 hop véi chat e ché diém kiém tra mién dich.

[47] Viéc sir dung chét e ché diém kiém tra mién dich dé san xuat ra chét tri
lidu chéng ung thu khac biét & chd duogc sir dung trong t6 hop véi axit 4-[4-xyano-2-
({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl}amino)phenyl]butanoic, mudi ctia hop chat nay, N-oxit cia hop chit nay,
solvat ctia hop chét nay, hodc tién thude ctia cic chat nay.

[48] Phuong phap diéu tri ung thu khéc biét ¢ chd s dung lidu luong hiéu
dung cua axit 4-[4-xyano-2-({[(2'R.,4S)-6-(isopropylcacbamoyl)-2,3-dihydrospiro
[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic, mudi ctia hop chit
nay, N-oxit ctia hop chit ndy, solvat ctia hop chét nay, hozc tién thude ciia cac chat nay
cho bénh nhan, trong d6 bénh nhan duoc diéu tri thém béng chét trc ché diém kiém tra
mién dich.

[49] Phuong phap diéu tri ung thu khéc biét ¢ chd s dung lidu luong hiéu
dung cta chat trc ché diém kiém tra mién dich cho bénh nhén, trong d6 bénh nhan
duoc diéu tri thém bang axit 4-[4-xyano-2-({[(2'R,4S)-6-(isopropylcacbamoyl)-2,3-
dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic, mubdi
ctia hop chét nay, N-oxit ciia hop chét nay, solvat ciia hop chét niy, hoic tién thude cua
cac chat nay.

Hiéu qua c6 loi ctia sang ché

T4 hop nay ctia sang ché c6 tac dung diéu tri ung thu.

Mo ta van tat cac hinh vé
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Fig.1 thé hién tic dung cia lidu phép két hop véi hop chat cia Vi du 2-13 va
khang thé chéng PD-1 & chudt trong mo hinh ghép m6 gém hai thanh vién khac nhau
cung loai ctia dong t& bao ung thu két truc trang ¢ chuét MC38. Trén hinh nay, liéu
phap két hop chi ra nhém cua liéu phap két hop v6i hop chit cua Vi du 2-13 va khang
thé chdng PD-1 & chudt.

Fig.2 thé hién tac dung cua liéu phap két hop v6i hop chét cua Vi du 2-2 va
khang thé chdng PD-1 & chudt trong mo hinh ghép mo gém hai thanh vién khac nhau
cing loai cua dong té bao ung thu két truc trang & chudt MC38. Trén hinh nay, liéu
phap két hop chi ra nhom cia lidu phap két hop véi hop chét cua Vi du 2-2 va khang
thé chéng PD-1 & chudt.

Fig.3 thé hién tic dung cta liéu phap két hop véi hop chat cua Vi du 2-13 va
khang thé chéng CTLA-4 & chudt trong mé hinh ghép mé gdm hai thanh vién khac
nhau cing loai ctia dong té bao ung thu két truc trang & chudt MC38. Trén hinh, lidu
phép két hop chi ra nhém cua lidu phap két hop véi hop chit ctia Vi du 2-13 va khang
thé chéng CTLA-4 ¢ chubt.

Fig.4 thé hién tic dung cua liéu phép két hop véi hop chit ctia Vi du 2-13 va
khang thé chéng PD-1 & chudt trong mé hinh ghép moé gém hai thanh vién khac nhau
cling loai ctia dong té bao sarcoma xo & chudt SalN. Trén hinh nay, liéu phap két hop
chi ra nhém cta liéu phap két hop véi hop chit cua Vi du 2-13 va khang thé chéng
PD-1 ¢ chudt.

Fig.5 thé hién tic dung cta liéu phap két hop voi hop chat caa Vi du 2-13 va
khang thé chéng PD-1 & chudt trong mo hinh ghép mé gdm hai thanh vién khac nhau
cung loai cua dong té bao ung thu két truc trang ¢ chudt CT26. Trén hinh nay, liéu
phap két hop chi ra nhém cua liéu phap két hop véi hop chat ctia Vi du 2-13 va khang
thé chdng PD-1 & chudt.

M5 ti chi tiét sang ché

Sang ché duoc giai thich chi tiét dudi day.

Theo sang ché, “alkyl C1-4" 14, vi du, metyl, etyl, n-propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl, hodc isobutyl.

Theo sang ché, “alkyl C1-3" 1, vi du, metyl, etyl, n-propyl, hodc isopropyl.
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Theo sang ché, “alkylen C1-5" 13, vi du, metylen, etylen, propylen, butylen,
hodc pentylen.

Theo sing ché, “alkenylen C2-5" 13, vi du, ethenylen, l-propenylen, 2-
propenylen, 1-butenylen, 2-butenylen, 3-butenylen, 1-pentenylen, 2-pentenylen, 3-
pentenylen, 4-pentenylen, hodc tuong tu.

Theo sang ché, "alkynylen C2-5 " 13, vi du, ethynylen, 1-propynylen, 2-
propynylen, 1-butynylen, 2-butynylen, 3-butynylen, 1-pentynylen, 2-pentynylen, 3-
pentynylen, 4-pentynylen, hodc tuong tu.

Theo sang ché, "halogen" 12 flo, chlorin, bromin, hoic iot.

Theo séng ché, "alkoxy C1-4" 13, vi du, metoxy, etoXy, propoxy, iSopropoxy,
butoxy, 1-metylpropoxy, tert-butoxy, isobutoxy, hoac tuong tu.

Theo séng ché, “alkylthio C1-4" 1a, vi du, metylthio, etylthio, propylthio,
isopropylthio, butylthio, 1-metylpropylthio, tert-butylthio, isobutylthio, hodc trong tu.

Theo séang ché, "alkenyl C2-4" 13, vi du, ethenyl, 1-propenyl, 2-propenyl, 1-
butenyl, 2-butenyl, 3-butenyl, hodc tuong tu.

r
A N

Theo séng che, "alkynyl C2-4" 1a, vi du, ethynyl, 1-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, hodc tuong tu.

Theo sang ché, "haloalkyl C1-4" 14 alkyl C1-4 duoc thé bang halogen va 14, vi
du, monoflorometyl, diflorometyl, triflorometyl, 2-floroetyl, 1-floroetyl, 2,2-
difloroetyl, 1,2-difloroetyl, 1,1-difloroetyl, 2,2,2-trifloroetyl, 1,2,2-trifloroetyl, 1,1,2-
trifloroetyl, 1,2,2,2-tetrafloroetyl, 1,1,2,2-tetrafloroetyl, pentafloroetyl, 1,2-dibromo-
1,2,2-trifloroetyl, 1-cloro-1,2,2,2-tetrafloroetyl, 3-floropropyl, 3-cloropropyl, 2-
floropropyl, 2-cloropropyl, 1-floropropyl, 1-cloropropyl, 3,3-difloropropyl, 2,3-
difloropropyl,  1,3-difloropropyl,  1,2-difloropropyl,  2.2-difloropropyl, 1,1-
difloropropyl, 3,3,3-trifloropropyl, 2,3,3-trifloropropyl, 1,3,3-trifloropropyl, 1,2,2-
trifloropropyl, 1,1,2-trifloropropyl, 1,1,3-trifloropropyl, 1,1,2,2-tetrafloropropyl,
2,2.3,3,3-pentafloropropyl, 4-florobutyl, 4-clorobutyl, 3-florobutyl, 3-clorobutyl, 2-
florobutyl, 2-clorobutyl, 1-florobutyl, 1-clorobutyl, 3,3-diflorobutyl, 2,3-diflorobutyl,
1,3-diflorobutyl,  1,2-diflorobutyl, = 2,2-diflorobutyl,  1,1-diflorobutyl,  3,3,3-
triflorobutyl,  2,3,3-triflorobutyl, 1,3,3-triflorobutyl, 1,2,2-triflorobutyl, 1,1,2-
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triflorobutyl, 1,1,3-triflorobutyl, 1,1,2,2-tetraflorobutyl, 2,2,3,3,3-pentaflorobutyl, hoac
tuong tu.

Theo sang ché, "nguyén tir luu huynh ma c6 thé bi oxy héa" 14 luu huynh (S),
luu huynh oxit (S(0O)), hoac sulfon (SO»).

Theo sang ché, "di vong bén dén mudi canh" nghia 1a di vong don hoic ddi c6
tir bdn dén mudi canh chira tir 1 dén 5 di nguyén to duoc chon tir nguyén tir oxy,
nguyén ti nito, va nguyén tr lvu 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, indole,
isoindol, indolizin, benzofuran, isobenzofuran, benzothiophen, isobenzothiophen,
indazol, quinolin, isoquinolin, quinolizin, purin, phtalazin, pteridin, naphthyridin,
quinoxalin, quinazolin, xinolin, benzooxazol, benzothiazol, benzoimidazol,
benzodioxol, benzooxathiol, cromen, benzofurazan, benzothiadiazol, benzotriazol,
pyrolin, 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,
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tetrahydrothiadiazin,  dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin,

dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin,
tetrahydrotriazolopyrazin, morpholin, thiomorpholin, oxathian, indolin, isoindolin,
dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophen, perhydrobenzothiophen,
dihydroisobenzothiophen, perhydroisobenzothiophen, dihydroindazol,

perhydroindazol, dihydroquinolin, tetrahydroquinolin, perhydroquinolin,
dihydroisoquinolin, tetrahydroisoquinolin, perhydroisoquinolin, dihydrophtalazin,
tetrahydrophtalazin, perhydrophtalazin, dihydronaphthyridin, tetrahydronaphthyridin,
perhydronaphthyridin, dihydroquinoxalin, tetrahydroquinoxalin, perhydroquinoxalin,
dihydroquinazolin,  tetrahydroquinazolin,  perhydroquinazolin,  dihydroxinolin,
tetrahydroxinolin, perhydroxinolin, benzooxathian, dihydrobenzooxazin,
dihydrobenzothiazin, pyrazinomorpholin, dihydrobenzooxazol, perhydrobenzooxazol,
dihydrobenzothiazol, perhydrobenzothiazol, dihydrobenzoimidazol,
perhydrobenzoimidazol, dioxolan, dioxan, dioxaindan, benzodioxan, thiocroman,
dihydrobenzodioxin, dihydrobenzoxathiin, croman, pyrazolopyrimidin,
imidazopyridazin, imidazopyridin, imidazopyrimidin, pyrolopyridin, pyrolopyrimidin,
pyrolopyridazin, imidazopyrazin, pyrazolopyridin, pyrazolopyrimidin, triazolopyridin,
hoac dihydropyridooxazin, hodc tuong tu.

Theo sang ché, "di vong ba dén mudi canh" nghia 1a di vong don hodc doi c6
tir ba d&n mudi canh chira tir 1 &n 5 di nguyén tir dugc chon tir nguyén tir oxy, nguyén
t nito, va nguyén tir luu huynh va 1a, vi du, aziridin, oxiran, thiiran, bat ky vong nao
trong s cac di vong duoc ldy 1am vi du ¢ trén vé "di vong bén dén mudi canh", hoic
tuong tu.

Theo séng ché, "di vong thom nam dén mudi canh" nghia 1 di vong thom don
hodc ddi ¢6 tir naim dén muodi canh chira tir 1 dén 4 dj nguyén to dugc chon tir nguyén
tor oxy, nguyén tr nito, va nguyén tu luu huynh va 1a, vi du, vong pyrol, imidazol,
triazol, tetrazol, pyrazol, furan, thiophen, oxazol, isooxazol, thiazol, isothiazol,
furazan, oxadiazol, thiadiazol, pyridin, pyrazin, pyrimidin, pyridazin, indole, isoindol,
benzofuran, isobenzofuran, benzothiophen, isobenzothiophen, indazol, purin,

benzooxazol, benzothiazol, benzoimidazol, benzofurazan, benzothiadiazol,
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benzotriazol, quinolin, isoquinolin, phtalazin, pteridin, naphthyridin, quinoxalin,
quinazolin, hodc xinolin, hodc tuong tu.

Theo sang ché, "di vong thom don nam dén séu canh" 13, vi du, vong pyrol,
imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, furan,
thiophen, oxazol, isooxazol, thiazol, isothiazol, furazan, oxadiazol, hodc thiadiazol,

hodc tuong tu.

r
A ¢¢

Theo sang ché, “vong cacbon C4-10" nghia l1a vong cacbon don hoac doi tir C4
dén 10 va 1a, vi du, vong xyclobutan, xyclopentan, xyclohexan, xycloheptan,
xyclooctan, xyclononan, xyclodecan, xyclopenten, xyclohexen, xyclohepten,
xycloocten, xyclopentadien, xyclohexadien, xycloheptadien, xyclooctadien, benzen,
pentalen, perhydropentalen, azulen, perhydroazulen, inden, perhydroinden, indan,
naphtalen, dihydronaphtalen, tetrahydronaphtalen, hodc perhydronaphtalen, hodc
tuong tu.

Theo séng ché, “vong cacbon C3-10" nghia la vong cacbon don hodc doi tir C3
dén 10 va 1a, vi du, xyclopropan, bat ky vong cacbon nao trong sé cac vong cacbon
duoc léy lam vi du & trén vé “vong cacbon C4-10", hodc tuong tu.

Theo sang ché, “alkyl C1-6" 14, vi du, metyl, etyl, n-propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl, isobutyl, pentyl, 1-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, 1-etylbutyl, 2-etylbutyl, hodc tuong tu.

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

Theo sang ché, "di vong bén dén sau canh" nghia 1a vong cacbon di vong don
c6 tir bdn dén sdu canh chua tir 1 dén 4 cac di nguyén tir dwoc chon tir nguyén tir oxy,
nguyén tr nito, va nguyén tir luu huynh va 1a, vi du, vong 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, hodc thiadiazol, hodc twong

tu.

-24-



33624

Theo sang ché, R! t6t hon 1a COORS®.

Theo sang ché, R® t6t hon 1a nguyén tir hydro hoac alkyl C1-4, t6t hon nita la
nguyén tir hydro.

Theo sang ché, R®! t6t hon 1a alkyl C1-4, benzen, hodc pyridin. benzen va
pyridin ¢6 thé dugc thé bang alkyl C1-4, haloalkyl C1-4, alkoxy C1-4, -O(haloalkyl
C1-4), alkylthio C1-4, -S(haloalkyl C1-4), halogen, hoac nitril. Theo sang ché, L' tot
hon 1a alkylen C1-5 hodc alkenylen C2-5, tdt hon nira 14 alkylen C1-5, cu thé t6t hon
la propylen.

Theo séang ché, R2 t6t hon 1a flo.

Theo sang ché, X! tot hon 1a CRS.

Theo sang ché, R® t6t hon 13 nguyén tir hydro hoic flo, tét hon nita 1a nguyén
t@ hydro.

Theo sang ché, X2 tot hon 1a CR’.

Theo sang ché, R7 tét hon 1a flo, nitril, -CH,R®, hozc -OR®, tét hon nita 1a
nitril.

Theo sang ché, R® t6t hon 1a di vong bdn dén mudi canh ma c6 thé duge thé
bing metyl hodc triflorometyl. Di vong bén dén muoi canh t6t hon 1a di vong thom
nim dén mudi canh, tdt hon nira 1a di vong thom chia nito ¢6 tir ndm dén mudi canh
(vi du, pyrazol, imidazol, triazol, pyrolopyridin, pyrolopyrimidin, pyrolopyridazin,
imidazopyridazin, imidazopyridin, imidazopyrimidin, imidazopyrazin,
pyrazolopyridin, pyrazolopyrimidin, hodc tuong tw).

Theo sang ché, L2 t6t hon 1a -CH=CH-, -NHCO-, -CONH-, -NHSO,-, hoic -
SO;NH-, t6t hon nita 1a -NHCO- hodc -CONH-, cu thé tt hon 1a -NHCO-.

Theo séng ché, R? tét hon 1a flo.

Theo sang ché, R* t6t hon 14 metyl, etyl, hodc triflorometyl, tot hon nita la
metyl.

Theo sang ché, X3 tét hon 13 metylen hodc nguyén tir oxy, tt hon nira l1a
nguyén tir oxy.

Theo séang ché, R'® t&t hon 1a metyl, etyl, metylcacbonyl, etylcacbonyl,
metylsulfonyl, etylsulfonyl, hodc tert-butoxycacbonyl.
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Theo sang ché, vong nay t6t hon 13 benzen, thiophen, hodc vong pyrazol, tdt
hon nira 14 vong benzen.

Theo sang ché, R® t6t hon 1a -CONHR'", flo, metoxy, vong benzen, hoic di
vong bbén dén mudi canh. Di vong bon dén mudi canh t6t hon 1a vong azetidin,
pyrolidin, piperidin, oxazolidin, oxadiazol, triazol, thiophen, furan, pyrazol, thiazol,
oxazol, imidazol, pyridin, pyrazin, pyridazin, pyrimidin, pyrazolopyrimidin,
pyrolopyrimidin, pyrazolopyridin, pyrolopyridin, hodc dihydropyridooxazin.

Theo séng ché, R!" &t hon 1a alkyl C1-6, xycloalkyl C3-6, hodc vong pyran,
pyrolidin, piperidin, pyrazol, thiazol, oxazol, isooxazol, pyridin, pyridazin, hodc
pyrimidin, t&t hon nita 14 alkyl C1-6.

Theo sang ché, R tt hon 1a halogen, alkyl C1-6, xycloalkyl C3-6, alkoxy C1-
4, nhém hydroxy, -NR2°R?!, ho#c vong benzen, oxetan, pyridin, pyrazol, hodc oxazol,
t6t hon nira 1a flo, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
isobutyl, xyclopentyl, xyclobutyl, oxetan, nhém hydroxy, metoxy, etoxy, propoxy,
isopropoxy, dimetylamino, hodc vong benzen, pyridin, pyrazol, hoac oxazol.

Theo sang ché, R? t6t hon 14 nguyén tir hydro hoic metyl.

Theo séang ché, R?! t6t hon 1a nguyén tir hydro hoic metyl.

Theo sang ché, R'2 tét hon 1a alkyl C1-3, xycloalkyl C3-6, benzen, hodc di
vong bdn dn sau canh. Di vong bdn dn sau canh tét hon 1a 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. Di vong bbn dén sau canh c6 thé dugc thé béng alkoxy C1-4.

Theo sang ché, R'™ t6t hon 1a nguyén ti hydro, metyl, etyl, benzen, hoic
benzyl.

Theo sang ché, R' tét hon 1& metoxy, -CONHCH3, -CON(CHj3),, hodc vong
oxazol, thiazol, pyrazol, hoac pyridin.

Theo sang ché, R'S t6t hon 1a metyl, xyclopropyl, hodc benzen.

Theo séang ché, R'6 t6t hon 1a nhém hydroxy.

Theo sang ché, R'7 t6t hon 1a metyl, etyl, hodc xyclopropyl, tt hon nita la
metyl.
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Theo sang ché, R'® t6t hon 1a flo, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-

butyl, tert-butyl, isobutyl, xyclopropyl, metoxy, etoxy, n-propoxy, iSOpropoxy, 0xo,

nitril, nhdm hydroxy, hydroxymetyl, 1-metyl-1-hydroxyetyl, metylsulfonyl, pyridin,

hodc dimetylamino.

dén 2.

Theo sang ché, m t6t hon 14 sé nguyén 1 hoic 2, tht hon nita la 1.
Theo sang ché, n t6t hon 14 s6 nguyén 0 hoac 1, t6t hon nita Ia 1.
Theo sang ché, p tét hon 14 0.
Theo séng ché, q tot hon 13 0.

Theo sang ché, r tbt hon 1a s nguyén tir 0 dén 4, t6t hon nita 1a s6 nguyén tir 0

Theo sang ché, s t6t hon 1a sb nguyén tir 0 dén 2, tot hon nita 1a 1 hozc 2.
Theo sang ché, t t5t hon 1a s6 nguyén tir 0 dén 2.

Theo sang ché, X** tot hon 14 nguyén i oxy.

Theo séang ché, na tét hon 1a s6 nguyén 0 hoic 1, t5t hon nita 1a 1.

Theo séng ché, ga tot hon 13 0.

Theo sang ché, ra t6t hon 14 s6 nguyén tir 0 dén 2.

Theo sang ché, cong thirc (I) tot hon 14 t6 hop ciia cac dinh nghia duoc wu tién

I4n Tuot ciia vong ndy, R!, R, R3, R%, RS, RS, R7, R8, R&1, R%, R1%, R, R'2, R'3, R™4,
RI5, R'6 RY7 R!® R R? R, L1 L% 13 X', X% X mn,p,q,1,58,vat.

Theo sang ché, hop chit duoc biéu dién boi cong thic (I) t6t hon 1a hop chat

duoc biéu dién boi cong thire (I-a), mudi ctia hop chat nay, N-oxit cia hop chat nay,

solvat ctia hop chat nay, hodc tién thudc cua cac chat nay.

Cong thirc hdéa hoc 10

R%)s

(Trong cong thtc ndy, tat ca cac ky hiu c6 cung ¥ nghia nhu cac ky hiéu duogc

dinh nghia trong cc muc [1] va [2] & trén.) Pugc uu tién hon 12 hop chét duge biéu
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dién boi cong thire (I-1), mudi ctia hop chét nay, N-oxit ciia hop chét nay, solvat ctia
hop chét nay, hoic tién thube ctia céc chét nay.

Cong thure hda hoc 11

(R?),
1
Tg ) h R (R4)ra
xk\ X /\ X3a
~ (-1
®a v v
(R%)s

(Trong cong thic ndy, tat ca cac ky hiéu c6 cung ¥ nghia nhu cac ky hiéu duge
dinh nghia trong cdc muc [1] va [2] & trén.)

Theo sang ché, khia canh duoc vu tién hon cia hop chit duoc biéu dién bai
cong thire (1) 12 hop chét duoc biéu dién boi cong thie (I-b), mudi cua hop chét nay,
N-oxit caa hop chit nay, solvat ctia hop chét nay, hoic tién thude cua cac chit nay.

Cong thirc hoa hoc 12

R

—t
r~ —
) / S
A

(Trong cong thie nay, tat ca cac ky hiéu c6 cting ¥ nghia nhu céc ky hiéu duge
dinh nghia trong cac muc [1] va [2] ¢ trén.) Tham chi dugc wu tién hon 1a hop chat
duoc biéu din boi cong thie (I-c), mudi ctia hop chét nay, N-oxit cta hop chit nay,
solvat ctia hop chét nay, hodc tién thude cia cac chat ny.

Cong thurc hoa hoc 13
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(Trong cong thirc nay, tit ca cac ky hiéu c6 cung ¥ nghia nhu cc ky hiéu dugc
dinh nghia trong cac muc [1] va [2] ¢ trén.) Pugc uu tién 1a hop chat duoc biéu dién
boi cong thie (I-d), mudi ciia hop chét nay, N-oxit ctia hop chat nay, solvat cta hop
chét nay, hoic tién thudc cia cac chét nay.

Cong thuc hoa hoc 14

R,

/ L1

o o

x2 , (O \Xﬁ
L e (I-d)
Rg

1
R

(Trong cong thic nay, tat ca cac ky hiéu c6 cuing ¥ nghia nhu c4c ky hiéu dugc
dinh nghia trong cac muc [1] va [2] ¢ trén.) Dugc vu tién hon nita 1a hop chat duoc
bidu dién béi cong thire (I-e), mudi clia hop chit nay, N-oxit ctia hop chat nay, solvat
ctia hop chat nay, hoic tién thudc ctia céc chat nay.

Cong thurc hoa hoc 15
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(Trong cong thic nay, tat ca cac ky hiéu c6 cling ¥ nghia nhu cac ky hiéu dugc
dinh nghia trong cac muc [1] va [2] & trén.) Dic biét duoc wu tién 1a hop chét duoc
biéu din boi cong thire (I-2), mudi cta hop chit nay, N-oxit ciia hop chat nay, solvat
ctia hop chat nay, hodc tién thudc ciia cc chit nay.

Cong thire hoa hoc 16

(R-")

R“/r
logd J NH

(Trong cong thic ndy, tat ca cac ky hiéu c6 cung ¥ nghia nhu céc ky hiéu duoc
dinh nghia trong cac muc [1], [2], va [5] ¢ trén.) Pugc uu tién nhat 12 hop chét duoc
biéu din boi cong thie (I-4), mudi cta hop chat nay, N-oxit ciia hop chat nay, solvat
ctia hop chat nay, hodc tién thude cua cac chit nay.

Cong thuc hoa hoc 17

(R‘a)
R Ny /\/ / \R

R4
NC/,\/ ( )ea

(1-4)
\R3

/\ R

=
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(Trong cong thirc ndy, tat ca cac ky hiéu c6 cing ¥ nghia nhu cac ky hidu dugc
dinh nghia trong cdc muc [1], [2], va [5] & trén.)

Theo sang ché, dugc wu tién hon nita khia canh cta hop chét duge biéu dién
boi cong thie (I) 13 hop chét duoc biéu didn boi cong thuce (I-f), mudi ctia hop chat
nay, N-oxit ctia hop chét nay, solvat cia hop chat ndy, hodc tién thudc cua céc chat
nay.

Cong thirc hoa hoc 18

RSa
(Trong cong thirc ndy, tit ca cac ky hiéu co cing ¥ nghia nhu cac ky hiéu duoc
dinh nghia trong cac muc [1], [2], va [9] & trén.) Puoc wu tién hon nita 14 hop chat
duoc bidu dién boi cong thie (I-g), mudi cia hop chit nay, N-oxit ciia hop chit nay,
solvat ctia hop chét nay, hoic tién thude cua cac chit nay.
Cong thtrc héa hoc 19

Ry

(Trong cong thirc ndy, tat ca cac ky hiéu ¢6 cing ¥ nghia nhu cac ky hiéu duge
dinh nghia trong cac muc [1], [2], va [9] & trén.) Puoc wu tién 12 hop chat duoc biéu
dién béi cong thire (I-h), mudi cua hop chat nay, N-oxit cia hop chét nay, solvat cua

hop chat nay, hoac tién thuoc cua cac chat nay.
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Cong thuc hoa hoc 20
R,
N L!

X‘d \R1 (R4)ra

I

XZ\I (N /\X3

L2 na (I-h)
R\

RS

(Trong cong thirc nay, tat ca cac ky hiéu cé cung ¥ nghia nhu cac ky higu dugc
dinh nghia trong cac muc [1], [2], va [9] & trén.) Dugc uu tién hon nita 1a hop chat
duoc biéu dién béi cong thue (I-i), mubi cia hop chit nay, N-oxit ctia hop chit nay,
solvat ctia hop chét nay, hodc tién thude cia cac chat nay.

Cong thurc hoa hoc 21

R
/‘/ L 4
X1\I R! (R )ra
O ~,
g (I-i)

><.__

RSa

(Trong cong thirc nay, tat ca cac ky hiéu cé cung ¥ nghia nhu cac ky higu dugc
dinh nghia trong cac muc [1], [2], va [9] & trén.) Pic biét duoc wu tién 14 hop chat
duoc biéu din boi cong thie (I-3), mudi cta hop chat nay, N-oxit ctia hop chit nay,
solvat ctia hop chét nay, hoidc tién thude cia cac chat nay.

Cong thuc hoa hoc 22

DO
4
S, R

(I-3)
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(Trong cong thirc nay, tat ca cac ky hiéu c6 cung y nghia nhu cac ky hiéu duoc
dinh nghia trong cac muc [1], [2], va [9] ¢ trén.) Pugc uu tién nhit 12 hop chat duoc
bidu dién boi cong thie (I-5), mubi ctia hop chét nay, N-oxit ctia hop chét nay, solvat
ctia hop chét nay, hodc tién thudc ctia cic chit nay.

Cong thuc hoa hoc 23

Re? /\/l L1\R1

(Trong cong thic nay, tat ca cac ky hiéu c6 cung ¥ nghia nhu cac ky higu dugc
dinh nghia trong cac muc [1], [2], va [9] ¢ trén.)

Theo sang ché, L! doc 1ap t6t hon l1a propylen, va L? doc lap tot hon la -
CH=CH-, -NHCO-, -CONH-, -NHSO;-, hoac -SO,NH- trong cong thirc dugc chon tu
nhém cuia cong thire (I-a), cong thuc (I-b), cdng thuc (I-¢), cong thirc (I-d), cong thic
(I-e), cong thirc (I-f), cong thuc (I-g), cong thuc (I-h), cong thire (I-1), va cong thue (I-
1) & trén. Tt hon nira 13, L 13 propylen, va L2 1a -NHCO- hozc -CONH-. Tét hon nita
1a, L' 1a propylen, va L? 1a -NHCO-.

Theo sang ché, L' doc 1ap &t hon 1a propylen trong cong thirc dugce chon tir
nhom cia cong thire (I-2), cong thire (I-3), cong thuc (I-4), va cong thirc (I-5) ¢ trén.

Theo sang ché, khia canh dugc wu tién nhit cta cong thice (I) 1a hop chat bt
ky ctia Vi du 1, cac hop chét ctia Vi du 2-1 dén Vi du 2-47, hop chat ctia Vi du 3, cac
hop chét cua Vi du 4-1 dén Vi du 4-3, cac hop chét ctia cac Vi du 5 va 6, cac hop chét
ctia Vi du 7-1 dén Vi du 7-28, cac hop chét cua cac Vi du 8 va 9, cac hop chat ctia Vi
du 10-1 dén Vi du 10-12, hop chét cua Vi du 11, cac hop chat ctia Vi du 12-1 dén Vi
du 12-3, cac hop chat cua cac Vi du 13 dén 17, céc hop chét ctia Vi du 18-1 dén Vi du
18-3, hop chét cua Vi du 19, cac hop chét cta Vi du 20-1 dén Vi du 20-5, cdc hop chét
ctia cac Vi du 21 va 22, cac hop chét cia Vi du 23-1 va Vi du 23-2, cac hop chit cia
cac Vi du 24 dén 27, céc hop chit cua Vi du 28-1 va Vi du 28-2, cac hop chét ciia cac
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Vi du 29 va 30, cac hop chit cua Vi du 31-1 va Vi du 31-2, hop chét ctia Vi du 32, cac
hop chét ciia Vi du 33-1 dén Vi du 33-5, cc hop chat ciia cac Vi du'34 dén 36, cac
hop chét cua Vi du 37-1 va Vi du 37-2, cac hop chit ctia Vi du 38-1 va Vi du 38-2, va
hop chét cta Vi du 39, mudi ctia hop chat nay, N-oxit ciia hop chét ndy, solvat ctia hop
chét nay, hodc tién thude ctia cac chit nay.

T4t ca cac ddng phan ndm trong pham vi clia sang ché, trir khi dwoc chi dinh
khac. Vi du, cac nhém alkyl, cic nhém alkoxy, cac nhom alkylen, va tuong tu bao gdm
céc nhém mach thing va mach nhanh. Sang ché ciing bao gdm tit ca cac dong phan do
c6 lién két doi, vong, va vong két hop (cac dong phan E, Z, cis va trans), cac dong
phan do su c6 mit ctia cacbon bét déi hodc tuong tu (R va S cac dong phan, o va B cac
ddng phan, cac ddng phan déi hinh, va cac ddng phan phi déi hinh), cac dong phan
quang hoc tham gia vao quay quang hoc (D, L, d, va 1 cac dong phan), cac hop chat
phan cuc duoc phéan tach bang sic ky (cac hop chit c6 do phan cuc cao va d phan cuc
thip), cac hop chét can bang, cac ddng phan quay, hdn hop & bat ky ti 1& ndo ctia cac
hop chét nay, va cac hdn hop raxemic. Sang ché ciing bao gdm tat ca cac dong phan do
hién tuong hd bién.

Nhu 13 rang dbi véi ngudi co trinh do trong linh vue, cac ky hiéu sau day trong
sang ché c6 cac y nghia sau day, trir khi duge chi dinh khac.

Cong thire hoa hoc 24.

\\\\\\\
W

1a lién két di vao mat phing ciia to gidy (tirc 13, cdu hinh o).
Cong thirc hda hoc 25.
A
14 lién két di ra khoi mat phing cia to gidy (tic 13, cu hinh p).
Cong thure hoa hoc 26.
pd
12 hén hop bt ky cua cau hinh o va cdu hinh p.
Mubi
Hop chit duoc biéu dién boi cong thic (I) duge chuyén ddi thanh mubi sir

dung phuong phap da biét.
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Mubi nay tét hon 1& mudi duge dung.

T4t hon 14, mudi nay tan trong nuéc.

Céc vi du vé mudi dugce dung nay bao gém cac mudi thém axit, cac mudi cta
kim loai kiém, cac mudi cta kim loai kiém thd, cic mudi amoni, cac mudi cua amin,
va tuong tu.

Céc vi du vé& cac mubi thém axit bao gdbm cic mudi cia axit vo co nhu 1a
hydrolorua, hydrobromat, hydroiodua, sulfat, phosphat, va nitrat, hoac céac mudi cua
axit h{ru co nhu 13 axetat, lactat, tartrat, benzoat, citrat, metansulfonat, etansulfonat,
trifloroaxetat, benzensulfonat, toluensulfonat, isethionat, glucuronat, va gluconat.

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

Céc vi du vé cac mudi cua kim loai kiém thd bao gém cac mudi c6 canxi,
magié, va tuong tu.

Céc vi du vé cdc mudi amoni bao gdom céc muodi cd tetrametylamoni va tuong

Céc vi du v& cac mudi cua amin bao gdm céc mubi c6 trietylamin, metylamin,
dimetylamin, xyclopentylamin, benzylamin, phentylamin, piperidin, monoetanolamin,
dietanolamin, tris(hydroxymetyl)aminometan, lysin, arginin, N-metyl-D-glucamin, va
tuong tur.

Hop chét duoc sir dung cho sang ché c6 thé dugc chuyén dbi thanh N-oxit sir
dung phuong phap bat ky. Cac N-oxit chi cac hop chit dugc biéu dién béi cong thirc
(I) c6 cac nguyén tir nito da oxy hoa.

Hop chit duoc biéu dién béi cong thice (I) va mudi cua hop chit nay ¢ thé
duoc chuyén d6i thanh sonvat.

Tét hon 14, solvat khong doc va tan trong nude. Cac Vi du vé solvat thich hop
bao gdm solvat str dung nudc va solvat sir dung cac dung méi ruou (vi du, etanol va
tuong tu). Solvat t6t hon 14 hydrat.

Tién thude

Tién thubc ctia hop chat dugc biéu dién béi cong thire (I) chi hop chit ma duoc
chuyén d6i thanh hop chat dugc biéu dién boi cong thire (I) trong co thé théng qua

phan ung v6i enzym, dich vi, hodc tuong tu. Sau day 1a vi du vé cédc tién thudc cia céac
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hop chét duoc biéu dién boi cong thire (I): hop chat duoc biéu dién boi cong thie (1)
¢6 nhém amino ma duoc axyl héa, alkyl hoa, hodc phosphoryl héa (vi du, hop chét
duogc biéu dién boi cong thie (I) ¢6 nhom amino ma duge eicosanoyl hoa, alanyl hoa,
pentylaminocacbonyl hoéa, (5-metyl-2-oxo0-1,3-dioxolen-4-yl)metoxycacbonyl hoa,
tetrahydrofuranyl hoa, pyrolidylmetyl héa, pivaloyloxymetyl hoa, axetoxymetyl hda,
hoic tert-butyl héa, va tuong tu); hop chat dugc biéu dién béi cong thie (I) c6 nhém
hydroxy ma duoc axyl hoa, alkyl hoa, phosphoryl héa, hoic borat hoa (vi du, hop chat
duoc biéu dién boi cong thire (I) ¢ nhém hydroxy ma dugc axetyl hoa, palmitoyl hoa,
propanoyl hoa, pivaloyl hoéa, suxinyl hda, fumaryl hoa, alanyl hoda, hoidc
dimetylaminometylcacbonyl hoa, va twong tur); hop chat duge biéu dién boi cong thic
(I) c6 nhém cacboxyl ma duoc este hoa hodc amit hoa (vi du, hop chit duoc biéu dién
bdi cong thie (I) c6 nhom cacboxyl ma dugc etyleste hoa, phenyleste hda,
cacboxylmetyleste hoa, dimetylaminometyleste hoa, pivaloyloxymetyleste hoa, 1-
{(etoxycacbonyl)oxy}etyleste hda, phtalidyleste hoda, (5-metyl-2-oxo-1,3-dioxolen-4-
yhmetyleste hoa, 1-{[(xyclohexyloxy)cacbonyl]oxy }etyleste hda, hoac metylamit hoa,
va tuong tw); va tuong tu. Cac hop chat nay c6 thé dugc tao ra bang phuong phap da
biét. Tién thude cta hop chit duoc biéu dién boi cong thie (I) c6 thé 1a hydrat hoic
phi hydrat. Tién thudc ctia hop chét duge biéu dién boi cong thic (I) ¢6 thé 1a hop chat
ma chuyén dbi thanh hop chit duoc biéu dién boi cong thuc (I) trong cac didu kién
sinh ly, nhu dugc mo ta trong Pharmaceutical research and development, Tap 7,
Molecular Désign, tr. 163 - 198, 1990, Nha xuét ban Hirokawa.

Céc nguyén tir cdu thanh nén cac hop chét dugc biéu dién boi cong thie (I) ¢6
thé duoc thay thé bang cac dong vi cua ching (vi dy, 2H, 3H, 13C, #C, BN, !N, 70,
130, 18, 335, 3Cl, "Br, !2°1, va twong tu) hoic twong tu.

Phuong phap tao ra cac hop chét duoc st dung cho séng ché

Céc hop chat dugc biéu dién boi cong thic (I) c¢6 thé duoc tao ra bing cac
phuong phép di biét, vi du, bang cac phuong phap duge mé ta dudi day, cac phuong
phép twong duong voi ching, hodc cac phuong phap duge mo ta trong cac Vi du.
Trong cac phuong phap tao ra duéi day, hop chit nguyén liéu tho c6 thé 1a ¢ dang
mudi. Mudi nay c6 thé 1a mudi bat ky trong sé cac mudi duoc dung duoc 14y lam vi du

vé cac hop chit duoc biéu dién boi cong thire (I).
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Hop chat dugc biéu dién boi cong thire (I) trong d6 L? 1a -NHCO- (hop chat
duoc biéu din boi cong thire (IVa)) va hop chit dugc biéu dién boi cong thie (1) trong
d6 L2 1a -CONH- (hop chét dugc biéu dién boi cong thic (IVb)) c6 thé duge tao ra
bang cac phuong phap dugce biéu dién I4n lugt boi so dd phan ing (Ia) va so dd phan

ung (Ib) sau day.

Cong thure hoa hoc 27
So dd phan ung (Ta)
R%), ;
(R?), ? er/ L
A2 e

o ,/
(ll2) RV Y \
"t

Va .

{IVa) ),

(Trong céc cong thuc ndy, tit ca cac ky hiéu c6 cing ¥ nghia nhu c4c ky hiéu

duoc dinh nghia trong muc [1] & trén.)

Cong thire hoa hoc 28
So db phan ung (Ib)
(R?),
2 (R*, L!
T A
)I(d R1 HoN Amit hda N o RY,
X OH © s SN - A
(Ra V), HN
(”b) ) (R3)q ( =
(IVb)

(Trong céc cong thirc nay, tat ca cac ky hiéu cé cing ¥ nghia nhu céc ky hiéu
duoc dinh nghia trong muc [1] & trén.)

Cu thé 13, hop chét duoc bicu dién boi cong thie (IVa) c6 thé duoc tao ra bang
phan tng amit hoa ctia hop chét duoc biéu dién boi cong thire (I1a) va hop chat dugc
biéu dién boi cong thie (Illa). Hop chit duoc biéu didn boi cong thie (IVD) ¢ thé
duoc tao ra bang phan tng amit hoa ctia hop chat dugc biéu dién boi cong thic (IIb)

va hop chét dugc biéu dién boi cong thire (IIIb).
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Phan tng amit hoa da duoc biét dén va c6 thé 13, vi du,

(1) phuong phap su dung axit halogenua,
(2) phuong phap sir dung hdn hop axit anhydrit,
(3) phuong phap st dung chat lam ngung tu, hodc tuong tu.

Sau ddy s& mo ta chi tiét cac phuong phép nay.

(1) Trong phuong phap st dung axit halogenua, vi du, axit cacbonxylic duoc
cho phan mg véi chat axit halogenua (oxalyl clorua, thionyl clorua, hodc tuong tu) &
khoang -20°C dn nhiét d hoi luu trong dung méi hitu co (clorofom, diclorometan,
dietyl ete, tetrahydrofuran, hodc tuong tu) hodac khong cé dung mdi. Axit halogenua
thu duoc sau d6 duoc cho phan ung véi amin trong dung mdi hitu co (clorofom,
diclorometan, dietyl ete, tetrahydrofuran, hodc tuong tu) & khoang 0 dén 40°C véi su
c6 mat cia kiém (pyridin, trietylamin, dimetylanilin, dimetylaminopyridin,
diisopropyletylamin, hodc tuong tu). Cach khéc 1a, axit halogenua thu duoc cé thé
duoc cho phan tmg véi amin & khoang 0 dén 40°C trong dung moi hitu co (dioxan,
tetrahydrofuran, hoac tuong tu), st dung dung dich kiém trong nudc (nudc natri
bicacbonat, dung dich natri hydroxit, hodc tuong tu).

(2) Trong phuong phap sir dung hon hop axit anhydrit, vi du, axit cacbonxylic
duoc cho phan ung véi axit halogenua (pivaloyl clorua, tosyl clorua, mesyl clorua,
hodc twong tw) hodc véi dan xuat cia axit (etyl clorofomat, isobutyl clorofomat, hogc
tuong tu) & khoang 0 dén 40°C trong dung méi hitu co (clorofom, diclorometan, dietyl
ete, tetrahydrofuran, hozc tuong tu) hodc khong c6 dung moi, véi su cd mat cua kiém
(pyridin, trietylamin, dimetylanilin, dimetylaminopyridin, diisopropyletylamin, hodc
tuong tu). Hon hop axit anhydrit thu dugc sau d6 duge cho phan tmg v6i amin &
khoang 0 dén 40°C trong dung mdi hitu co (clorofom, diclorometan, dietyl ete,
tetrahydrofuran, hodc tuong tu).

(3) Trong phuong phép st dung chit 1am ngung tu, vi du, axit cacbonxylic
duoc cho phan Ung véi amin & khoang 0°C dén nhiét do hoi luu trong dung méi hitu
co (clorofom, diclorometan, dimetylformamit, dimetylaxetoamit, dietyl ete,
tetrahydrofuran, hodc tuong tu) hoac khong c6 dung mdi véi su c6 mat hodc sy véng
mat cia kiém (pyridin, trietylamin, dimetylanilin, dimetylaminopyridin, hogc twong

tu), st dung chit lam ngung tu (1,3-dixyclohexylcacbodiimit (DCC), 1-etyl-3-[3-
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(dimetylamino)propyl]cacbodiimit (EDC), 1,1'-cacbonyldiimidazol (CDI), 2-cloro-1-
metylpyridiniumiot, hoac anhydrit vong ctia axit 1-propylphosphonic (anhydrit vong
cua axit 1-propanphosphonic (T3P) hodc tuong tu)), c6 hodc khong c6 1-
hydroxybenzotriazol (HOBt).

Mong mudn 13, tat ca cac phan tmg (1), (2), va (3) déu duoc thuc hién trong
cac didu kién khan trong méi truong khi tro (agon, nito, hogc twong tw).

Hop chit duoc biéu dién bai cong thie (1) trong d6 L? 1a -NHSO»- (hop chat
duoc biéu difn boi cong thire (IVe)) va hop chit duge biéu dién boi cong thic (1)
trong d6 L? 1a -SO;NH- (hop chét dugc biéu dién boi cong thire (IVd)) c6 thé duoc tao
ra bang céc phuong phap dugc biéu dién lan luot bodi so d6 phan tng (Ic) va so dd
phan ung (Id) sau day.

Cong thuc hoa hoc 29

So dd phan mg (Ic)

(R2)p (R%:

Sulfonamit héa

(Trong cac cong thuic nay, tat ca cac ky hidu c6 cing y nghia nhu c4c ky hiéu

dugc dinh nghia trong muc [1] ¢ trén.)

Cong thurc hoa hoc 30
So d6 phan ung (Id)
R, 1
X@IL\RQ Sulfonamit hoa
{f . 3
X‘,\\/ \S{/O
i ~oH
mey ©

(Trong c4c cong thuc nay, tit ca cac ky hiéu c6 cung ¥ nghia nhu céc ky hiéu

dugc dinh nghia trong muc [1] ¢ trén.)
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Cu thé 13, hop chét duoc biéu din bsi cong thie (IVc) ¢6 thé duoc tao ra bang
phan tng sulfonamit héa ctia hop chét duge biéu dién bai cong thie (Ilc) va hop chét
duoc bidu dién boi cong thie (I1lc). Hop chit duoc biéu dién bai cong thire (IVd) co
thé dugc tao ra bang phan ung sulfonamit héa cua hop chat dugc biéu dién béi cong
thire (11d) va hop chét duoc biéu dién boi cong thire (IT1d).

Phén mg sulfonamit héa da duogc biét dén. Vi dy, axit sulfonic duogc cho phan
ung véi axit halogenua (oxalyl clorua, thionyl clorua, phosphorous pentaclorua,
phosphorous triclorua, hodc twong tu) & -20°C dén nhiét do hdi luu trong dung moi
hitu co (clorofom, diclorometan, dicloroetan, dietyl ete, tetrahydrofuran, metyl t-butyl
ete, hodac tuong tu) hoac khong c6 dung moi. Sulfonyl halogenua thu duogc sau do
dwoc cho phan ing véi amin & khoang 0 dén 40°C trong dung mdi hitu co (clorofom,
diclorometan, dicloroetan, dietyl ete, tetrahydrofuran, hoac tuong tu) véi sy c6 mat
cua kiém (diisopropyletylamin, pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, hodc tuong tu).

Hop chit duoc biéu dién béi cong thire (I) trong d6 L? 1a -NHCH,- (hop chét
duoc sir dung cho sang ché duoc biéu dién boi cong thie (IVe)) va hop chat duge biéu
di&n boi cong thie (I) trong d6 L2 1a -CH,NH- (hop chat duoc biéu dién béi cong thirc
(IVE)) ¢6 thé dugc tao ra bing cac phuong phap duoc biéu dién 1an lugt boi so dd phan
tmg (Ie) va so d0 phan tmg (If) sau day.

Cong thirc hoa hoc 31

So dd phan ung (Te)

(R,
x1 3 LLR1
Amit héa kh ;\I (RY),
NH v

4
(RY), (R

xfj:—%
; 5
= —
T /
A
.
= 2
80
=

e
e (R%)s

(Trong céac cong thic nay, tit ca cc ky hiéu ¢ cing ¥ nghia nhu céc ky hiéu
dugc dinh nghia trong muc [1] ¢ trén.)

Cong thtrc hoa hoc 32
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So d6 phan tng (If)

(RY),

(Trong cac cong thuc nay, tit ca cac ky hiéu c6 cing ¥ nghia nhu céc ky hiéu
dugc dinh nghia trong muc [1] ¢ trén.)

Cu thé 13, hop chit duoc biéu dién béi cong thie (IVe) c6 thé duoc tao ra bang
phan ung amin héa khir cta hop chit dugc biéu dién boi cong thic (Ile) va hop chét
duoc biu dién boi cong thie (Ille). Hop chat duoc biéu dién béi cong thie (IVE) c6
thé duogc tao ra bang phan tng amin hoéa khir ctia hop chit duoc biéu dién boi cong
thc (IIf) va hop chit duoc biéu dién boi cong thie (I1If).

Phan mg amin hoéa khtr da duoc biét dén. Vi du, phan tng dugc thuc hién
trong dung mdi hitu co (dicloroetan, diclorometan, dimetylformamit, axit axetic, hon
hop cua céc chét nay, hodc tuong tu) ¢ khoang 0 dén 40°C vé6i su c6 mat cua chat khir
(natri triaxetoxyborohydrua, natri xyanoborohydrua, natri borohydrua, hodc tuong tu).

Hop chit duoc biéu dién boi cong thie (I) trong d6 L? 1a -OCH:- (hop chét
dugc str dung cho sang ché dugc biéu dién boi cong thie (IVg)) va hop chéat duge biéu
dién boi cong thirc (I) trong d6 L2 13 -CH,0- (hop chit dugc biéu dién boi cong thirc
(IVh)) c6 thé duoc tao ra bing cac phuong phép dugc biéu dién 1an lugt bodi so dd

phan tmg (Ig) va so d6 phan tng (Ih) sau day.
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Cong thtrc hoa hoc 33

So d6 phan tmg (Ig)

R V)

(Vg)
R

(Trong céac cong thurc nay, Xg la halogen, tosylat, hoac mesylat, va cac ky hiéu
khac c6 cung y nghia nhu cac ky hiéu duge dinh nghia trong muc [1] & trén.)
Cong thtrc hoa hoc 34
So dd phan tng (Th)

(R4)r —~ L1

(Trong céac cong thurc nay, Xh 1a halogen, tosylat, hoac mesylat, va cac ky hiéu
khéc ¢6 cung y nghia nhu cac ky hiéu duoc dinh nghia trong muc [1] & trén.)

Cu thé 13, hop chét dugc biéu didn boi cong thire (IVg) ¢ thé dugc tao ra bang
phan mg ete hoa cua hop chit dugc biéu dién béi cong thie (IIg) va hop chat duge
bidu din boi cong thuc (1Ig). Hop chit duoc biéu dién bsi cong thirc (IVh) co thé
duoc tao ra bang phan ung ete hoa ciia hop chat duoc biéu dién bai cong thirc (ITh) va
hop chét duoc biéu dién boi cong thire (ITTh).

Phan tmg ete héa da dugc biét dén. Vi dy, phan ing dugc thyc hién trong dung
moéi hitu co (dimetylformamit, dimetylluu huynh oxit, clorofom, diclorometan, dietyl
ete, tetrahydrofuran, metyl t-butyl ete, hoac tuong tu) & khoang 0 dén 100°C véi su c6
mat cta hydroxit cua kim loai kiém (natri hydroxit, kali hydroxit, liti hydroxit, hodc

tuong tw), hydroxit ctia kim loai kiém tho (bari hydroxit, canxi hydroxit, hogc twong
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tu), cacbonat (natri cacbonat, kali cacbonat, hoac twong tu), dung dich trong nudc cua
c4c hydroxit nay, hodc hdn hop ctia cac chét nay.

Hop chit duoc bidu din boi cong thic (I) trong d6 L2 13 -SCHa- (hop chét
duoc sir dung cho sang ché duoc biéu dién béi cong thire (IVj)) va hop chat dugc biéu
dién béi cong thire (1) trong d6 L2 14 -CH,S- (hop chat dugc biéu dién boi cong thire
(IVK)) c6 thé duogc tao ra bang cac phuong phap dugc biéu dién 1an luot bsi so dd
phan tmg (Ij) va so dd phan tng (Ik) sau day.

Cong thurc hoa hoc 35
So db phan ung (Ij)
(R)p 1
%61'_ "R Thioete héa
X2 + _—
SH

(Trong céac cong thirc nay, Xj la halogen, tosylat, hodc mesylat, va cac ky hiéu
khéc ¢6 cung y nghia nhu cac ky hiéu dugce dinh nghia trong muc [1] ¢ trén.)
Cong thire héa hoc 36

So dd phan tmg (Ik)

R,

(1K)

(IVK) ’
(R%)s

(Trong cac cong thic nay, Xk 1a halogen, tosylat, hodc mesylat, va cac ky hiéu
khac ¢6 cing y nghia nhu céc ky hiéu dugce dinh nghia trong muc [1] ¢ trén.)

Cu thé 13, hop chat duoc biéu didn boi cong thirc (IVJ) c6 thé dugce tao ra bang
phan ng thioete hoa cua hop chat duoc biéu din boi cong thuc (11)) va hop chat duoc
biéu dién béi cong thuc (IIIj). Hop chét duoc biéu dién boi cong thire (IVK) 6 thé
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duoc tao ra bang phan tmg thioete hoa ciia hop chét duoc biéu dién béi cong thirc (I1k)
va hop chit dugc biéu dién bai cong thire (I11k).

Phan ung thioete héa da dugc biét dén. Vi du, phan g dugc thuc hién trong
dung moi hitu co (dimetylformamit, dimetylsulfoxit, clorofom, diclorometan, dietyl
ete, tetrahydrofuran, metyl t-butyl ete, hodc tuong tu) 6 0 dén 100°C véi su c6 mit cua
hydroxit ctia kim loai kiém (natri hydroxit, kali hydroxit, liti hydroxit, hodc tuong tu),
hydroxit ctia kim loai kiém thd (bari hydroxit, canxi hydroxit, hodc twong tu), cacbonat
(natri cacbonat, kali cacbonat, hodc tuong tu), dung dich trong nudc cua cac chat nay,
hodc hdn hop cua cic chét nay.

Hop chat duoc biéu dién boi cong thie (I) trong d6 L? 1a -S(O)CHa- hogc -
SO,CHa- ¢6 thé dugc tao ra bang cach dua nguyén tir luu huynh ctia hop chat duoc
biéu dién boi cong thie (IVj) & trén vao phan tmg oxy héa mot cach phu hop.

Hop chat duoc biéu dién boi cong thic (1) trong d6 L? 1a -CH2S(0)- hodc -
CH,S0s- ¢6 thé dugc tao ra bang cach dwa nguyén tir luu huynh ctia hop chat duogc
biéu dién boi cong thie (IVk) & trén vao phan tmg oxy héa mot cach phu hop.

Phan ung oxy hoa (phan tng sulfoxit hoa: -SCH»- — -S(O)CHaz-, hodc -CH2S-
— -CH,S(0)-) da duoc biét dén. Vi du, phan tmg dugc thuc hién trong dung mdi hiru
co (diclorometan, clorofom, benzen, hexan, metanol, ruou t-butyl, axeton, axetonitril,
tetrahydrofuran, axit axetic, N,N-dimetylformamit, hodc twong tu), trong nudc, hoac
trong hon hop cac dung moi ndy & khoang -40 dén 0°C v6i sy c¢6 mat ciia 1 dén 1,2
dwong luong ctia chit oxy héa (hydro peroxit, natri periodat, axyl nitrit, natri perborat,
natri hypoclorit, peraxit (3-cloroperbenzoic axit, peraxit axetic, hodc twong tw), Oxone
(tén thuong mai, dudi ddy, don gian dugce goi la Oxone; kali peroxymonosulfat), kali
permanganat, axit cromic, dimetyldioxolan, hodc tuong tw).

Phan ung oxy hda (phan Gng sulfonat héa: -SCH,- — -SO2CHz-, hodc -CHaS-
— -CH,S0;-) da dugc biét dén. Vi du, phan tmg dugc thuc hién trong dung mdi hitu
co thich hop (diclorometan, clorofom, benzen, hexan, metanol, t-butyl alcohol, axeton,
axetonitril, tetrahydrofuran, axit axetic, N,N-dimetylformamit, hodc tuong tu), trong
nude, hodc trong hon hop cic dung moi nay & khoang 20 dén 60°C v6i su c6 mit clia
chit oxy héa du (hydro peroxit, natri periodat, axyl nitrit, natri perborat, natri

hypoclorit, peraxit (axit 3-cloroperbenzoic, peraxit axetic, hodc twong tu), Oxone (t€n
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thuong mai; kali peroxymonosulfat), kali permanganat, axit cromic, dimetyldioxolan,
hodc tuong tu).

Hop chét dugc biéu dién boi cong thirc (I) trong d6 L2 1a -CH=CH- (hop chét
dugc biéu dién bai cong thuc (IVm)) co thé duoc tao ra béng phuong phap dugc biéu

dién béi so dd phan ng sau day (Im).

Cong thtrc hoéa hoc 37
So d6 phan tmg (Im)
(R (R
Vinyl hoa X2
PhyP*CH,Br R¥q

(Vm)

(Im)

(Trong céc cong thirc ndy, tat ca cac ky hiéu c6 cung ¥ nghia nhu cac ky hiéu
duogc dinh nghia trong muc [1] & trén.)

Cu thé 14, hop chat dwoc biéu din boi cong thirc (IVm) c6 thé duge tao ra
bing phan tng Heck cua hop chit duge biéu dién boi cong thie (IIm) véi hop chét
duoc biéu dién béi cong thire (Vm) duoc tao ra béi phan tmg vinyl héa ciia hop chat
duogc biéu dién boi cong thie (1Im).

Phan tmg vinyl héa di dugc biét dén. Vi du, phan tmg dugc thuc hién st dung
hop chét duoc biéu dién boi cong thire (IIIm) va metyltriphenylphosphonium bromit
trong dung mdi hiru co (vi dy, axetonitril, metylen clorua, tetrahydrofuran, toluen,
benzen, hon hop thich hop ctia cac dung méi hitu co nay, hodc tuong tw) & khoang 0°C
dén 120°C voi su ¢6 mit cua kiém (vi du, kali cacbonat, natri hydrua, kali hydrua, n-
butylliti, kali tert-butoxit, 1,8-diazabixyclo[5.4.0Jundec-7-en trietylamin (DBU), hodc
tuong tu).
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Phan tmg Heck da duoc biét dén. Vi du, phan tmg duoc thuc hién trong dung
moéi hitu co (vi du, toluen, dietyl ete, benzen, diclorobenzen, dimetylformamit, hon
hop thich hop ciia cac dung méi hitu co nay, hodc twong tu) & khoang 0°C dén 120°C
v6i su ¢6 mit cua kidm (vi du, trikali phosphat, natri bicacbonat, trietylamin, hoac
tuong tw) va chit xtc tac (vi du, chat xiic tac paladi (vi du, paladi clorua, paladi axetat,
tetrakis(triphenylphosphin)paladi(0), hodc twong tw), chit xuc tic niken (vi du,
tetrakis(triphenylphosphin)niken, bis(triphenylphosphin)niken(II), hodc twong tu), chat
xuc tac coban (vi du, coban clorua, hodc twong tu), chit xuc tic dong (vi du, dong
clorua, hodc twong tw), chit xdc tac kém (vi dy, k&m hodc twong tu), hdn hop thich
hop cua cac chét xuc tac nay, hodc tuong tu), véi su cd mit hodc ving mit cia
photpho (vi du, 1,3-bis(diphenylphosphino)propan (dppp), Ph2P-(CH2)s-PPhz, hodc
tuong tu).

Hop chét dugc biéu dién boi cong thie (I) trong d6 L2 1a -CH>CHa- ¢6 thé
duoc tao ra bang cach dua "-CH=CH-" ctia hop chit duoc biéu dién boi cong thic
(IVm) ¢ trén vao phan tmg khir.

Phéan tng khir dd duoc biét dén. Vi du, phan tung duoc thuc hién trong dung
mdi hitu co (vi du, tetrahydrofuran, dioxan, dimetoxyetan, dietyl ete, metanol, etanol,
benzen, toluen, axeton, metyl etyl keton, axetonitril, dimetylformamit, nudc, etyl
axetat, axit axetic, hdn hop thich hop ctia cac dung moi hitu co ndy, hodc tuong tu)
trong moi trudong khi hydro trong didu kién thuong hodc ap suat nén, véi su c6 mat ctia
amoni fomat hoac vdi su c¢d mat cua hydrazin ¢ khoang 0 dén 200°C, v6i su ¢b mit
ctia chét xuc tac hydro héa(paladi-cacbon, paladi den, paladi, paladi hydroxit, platin
dioxit, platin-cacbon, niken, Raney niken, ruteni clorua, hodc tuong tu), véi su c6 mat
hodc su ving mit cta axit (axit hydrochloric, axit sulfuric, axit hypocloro, axit boric,
axit tetrafloroboric, axit axetic, p-toluenaxit sulfonic, axit oxalic, axit trifloroaxetic,
axit trifloroaxetic, hodc tuong tu).

Hop chat dugc biéu dién boi cong thice (Illa) trong so dd phan ung (Ia) trong
d6 q 1a 0 va trong @6 m 1a 1 (hop chat duoc biéu dién bdi cong thuce (Ilaa)) cb thé

duoc tao ra bang phuong phap dugc biéu dién boi so dd phan tng sau day (Iaa).
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Cong thure hoa hoc 38
So do6 phan ung (Taa)
! rody
Yl PV (R,
=y .. . , ~x3 L
e X° Phan tng vinylhéa [ Phn (g tao vong gaso.c T
N N —— :
i 7 + . HC \
© ﬁvbn;‘ PhaP"CH;Br ) VOHg) N{/\ CO,Raa
1\ \ - 4
vaay (R (Viagy (s Viiea) (R

(R%,

o] e
(N, X
Phan Gng thiy phén . ‘ /l\
— \ ( vong \
\\\\//
(lllaa) {R%)

(Trong céac cong thic nay, Raa 1a alkyl C1-4, va cac ky hi¢u khic c6 cung y
nghia nhu cac ky hiéu dugce dinh nghia trong cac muc [1] va [2] & trén.)

Cu thé 13, hop chit duoc biéu dién boi cong thie (Illaa) c6 thé duoc tao ra
bing dua hop chét duoc biéu dién boi cong thie (VIaa) duge tao ra bang phin tGng
vinyl héa cua hop chét duoc biéu dién boi cong thire (Vaa) vao phan tmg tao vong va
sau do 1a phan ing thuy phan.

Phan ing vinyl hda da dugc biét dén. Vi du, phén tmg duoc thuc hién st dung
hop chat duoc biéu dién bai cong thire (Vaa) va metyltriphenylphosphonium bromit
trong dung mdi hiru co (vi du, axetonitril, metylen clorua, tetrahydrofuran, toluen,
benzen, hon hop thich hop ctia cac dung moi hitu co nay, hodc twong tu) & khoang 0°C
dén 120°C véi sy ¢6 mat cua kiém (vi du, kali cacbonat, natri hydrua, kali hydrua, n-
butylliti, kali tert-butoxit, 1,8-diazabixyclo[5.4.0Jundec-7-en trietylamin (DBU), hodc
tuong tu).

Phéan ung tao vong da dugc biét dén. Vi du, phan tng dugc thuc hién st dung
hop chat duoc biéu dién boi cong thie (VIaa) va hop chét diazo trong dung méi hiru
co (vi du, toluen, benzen, metylen clorua, dicloroetan, metanol, etanol, hexan,
tetrahydrofuran, nuéc, hdn hop thich hop ctia cdc dung méi hitu co nay, hodc tuong tu)

& khoang -78°C dén 120°C v6i su ¢6 mit ciia chit xtc tic (chat xtc tac ruteni (vi du,
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dicloro(xymen)ruteni dime ([Ru(p-xymen)Clz.2), RuCl(PPhs);, RuCl(Cp)(PPhs),,
hoac twong tu), chit xuc tac rodi (vi du, Rha(O-CO-hepty)s, Rhy(O-CO-tBu)s,
Rh2(OAc)s, Rho(O-Piv)s, Rha((S)-PTTL)s, Rha((S)-DOSP)s, Rha(esp)2, Rha((S)-
NTTL)4, hodc tuong tu), chét xtic tac bac (vi du, bac(I) tetrafloroborat, hodc tuong tu),
chit xtc tac ddng (vi du, CuOTf, Cu(OAc),, [Cu(MeCN)4.PFs, hoic twong tuw), chat
xtc tac thiée (vi du, Sn(tpp)(OTf),, hoic twong tu), chat xuc tic sit (vi du,
[Fe(Cp)(CO)(thf)]BF4, hodc tuong tu), chit 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,
hodc 2,6-bis((R)-4-isopropyl-4,5-dihydrooxazol-2-yl)pyridin). Trong phan Ung tao
vong, hop chit spiro ba vong quang hoat (d6ng phan quang hoc ctia hop chat dugc
biéu dién boi cong thuc (VIlaa)) ¢ thé duge tao ra bang s dung chat xuc tac bat dbi
quang hoat da biét.

Phéan ung thiy phan (phan tmg khir bio vé ctia nhém cacboxyl) da dugc biét
dén, va su thity phan trong méi truong kiém hoic twong tu 14 vi du ctia phan tng thity
phéan. Vi du, phan tng khir bao v€ boi su thuy phan trong moi trudng kiém duoc thuc
hién trong dung méi hiru co (metanol, tetrahydrofuran, dioxan, hozc twong tu) & 0 dén
100°C sir dung hydroxit ciia kim loai kidém (natri hydroxit, kali hydroxit, liti hydroxit,
hodc twong tw), hydroxit ctia kim loai kiém thd (bari hydroxit, canxi hydroxit, hoic
tuong tu), cacbonat (natri cacbonat, kali cacbonat, hodc tuong tu), dung dich trong
nudce cla cac cacbonat nay, hodc hdn hop cia cac chét nay.

Hop chit dugc biéu dién béi cong thire (I1Ib) trong so d6 phan ung (Ib), hop
chét duge biéu dién boi cong thue (I1Id) trong so d6 phan tng (Id), hodc hop chét
duoc biéu dién béi cong thire (IIIf) trong so dd phan tng (If) trong d6 m 13 1 ¢ thé
duoc tao ra tir hop chit duoc bidu dién boi cong thirc (ITlaa) trong so @6 phan tGng
(Iaa) & trén st dung phwong phép da biét, vi du, sit dung phuong phap duge mé ta
trong Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, An ban l1an thtr 2 (Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chit dugc biéu dién boi cong thire (Ilc) trong so dd phan tmg (Ic) trong
d6 m 1a sé nguyén tir 1 ¢ thé duogc tao ra tir hop chat duoc biéu dién boi cong thic
(Illaa) trong so d6 phan tng (Iaa) & trén st dung phwong phap da biét, vi du, sir dung

phuong phap dugc mo ta trong Comprehensive Organic Transformations: A Guide to
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Functional Group Preparations, An ban lan thir 2 (Richard C. Larock, John Wiley &
Sons Inc., 1999).

Hop chét dugc biéu dién bdi cong thic (Ille) trong so dd phan tng (Te) hoic
hop chit dugc biéu dién boi cong thire (IIm) trong so d6 phan tng (Im) trong d6 m 1a
1 ¢6 thé duogc tao ra tur hop chét dugc biéu dién boi cong thirc (I1laa) trong so ) phan
tmg (Iaa) & trén st dung phuong phép da biét, vi du, st dung phuong phap duoc mo ta
trong Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, An ban 1an thi 2 (Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chét duoc biéu dién boi cong thuc (Illg) trong so dd phan ung (Ig) hoic
hop chét dugc biéu dién béi cong thire (I11j) trong so d6 phan tng (Ij) trong d6 m 13 1
¢6 thé duoc tao ra tir hop chét duoc biéu dién béi cong thic (I1laa) trong so dd phan
tmg (Iaa) & trén bang cach khir axit cacbonxylic dé tao ra din xuat ruou bac 1 va sau
d6 chuyén dbi din xuét rugu nay thanh din xuit halogen, dan xuét tosylat, hoic dan
xuat mesylat, st dung phuong phéap da biét, vi du, sir dung phuong phép duoc md ta
trong Comprehensive Organic Transformations: A Guide to Functional Group
Preparations, An ban lan thtr 2 (Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chit duoc biéu dién boi cong thac (IITh) trong so dd phan tmg (Th) trong
d6 m 14 1 ¢6 thé duoc tao ra tir hop chat duoc biéu dién béi cong thire (I11aa) trong so
d6 phan tmg (Taa) & trén st dung phuong phép di biét, vi du, sir dung phuong phap
dugc mo ta trong Comprehensive Organic Transformations: A Guide to Functional
Group Preparations, An ban lan thir 2 (Richard C. Larock, John Wiley & Sons Inc.,
1999) hodc trong Tetrahedron Letter, Tap 28, tr. 4489-4492, 1987.

Hop chét duoc biéu dién boi cong thire (I1Ik) trong so do phan ung (Ik) trong
d6 m1a 1 ¢6 thé dugce tao ra béng cach tao ra dan xuét rugu bac hai tir hop chét dugc
biéu dién béi cong thirc (ITaa) trong so d6 phan ng (Taa) & trén va sau do chuyén dbi
dan xuit reou nay thanh dan xuat thiol, sit dung phuong phéap da biét, vi du, sir dung
phuong phap dugc mo ta trong Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, An ban lan thir 2 (Richard C. Larock, John Wiley &
Sons Inc., 1999) hodc trong Tetrahedron Letter, Tép 28, tr. 4489-4492, 1987.

Trong s& cac hop chat dugc biéu dién bsi cong thuc (Il1a), cong thie (I1Ib),
cong thire (I1lc), cong thie (111d), cong thuc (Ille), cong thire (I1If), cong thuc (1I1g),
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cong thire (IITh), cong thire (I11)), cong thuce (IIk), va cong thuc (Illm) dugc st dung
14 cac nguyén lidu ban du trong so dd cac phan tmg, cac hop chit véim1a 1 va q1a sé
nguyén tir 1 dn 3 hodc cac hop chit véi m 1a s nguyén tir 2 dén 4 va q 1a s6 nguyén
tir 1 dén 6 da dugc biét dén hodc c6 thé duoc tao ra v6i phuong phap dé sir dung da
biét, vi du, st dung phuong phédp duoc md ta trong Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, An ban lan thtr 2
(Richard C. Larock, John Wiley & Sons Inc., 1999).

Céc hop chét dugc biéu dién boi cac cong thire (ITa), (IIb), (Ilc), (IId), (le),
(IIf), (Ilg), (Ith), (I1j), (1IIk), (IIm), va (Vaa) duoc st dung 1a cac nguyén liéu ban dau
trong so d6 cac phan ung da duoc biét dén hodc 6 thé duogc tao ra véi phuong phap dé
sit dung da biét, vi du, st dung phuong phap dwoc mo ti trong Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, An ban 1an thtr 2
(Richard C. Larock, John Wiley & Sons Inc., 1999).

Hop chét duoc sir dung cho sang ché c6 nhém amino, nhém cacboxyl, hodc
nhom hydroxy c¢6 thé duoc tao ra ma sir dung hop chat ma da duoc bao vé, nhu yéu
cau, bai nhém bao vé thuong dugc st dung cho cac nhém nhu vay, vi du, nhom bao vé
dugc md ta trong Comprehensive Organic Transformations: A Guide to Functional
Group Preparations, An ban lan thir 2 (Richard C. Larock, John Wiley & Sons Inc.,
1999), béng cach thuc hi€n phan tmg khir bao vé da biét hodc, vi du, phan img khtr bdo
vé duoc mo ta trong Comprehensive Organic Transformations: A Guide to Functional
Group Preparations, An ban 1an thi 2 (Richard C. Larock, John Wiley & Sons Inc.,
1999) sau khi hoan thanh phan tng amit héa dugc thé hién trong so d6 phan tng (Ia)
hodc (Ib) & trén, phan tng sulfonamit héa dugc thé hién trong so dd phan tng (Ic)
hoéac (Id) & trén, phan img amin hoéa khtr dugce thé hién trong so dd phan ung (Ie) hoac
(If) & trén, phan tng ete hoa duge thé hién trong so d6 phan tng (Ig) hodc (Th) & trén,
phan tng thioete hoa duoc thé hién trong so d phan ung (Ij) hodc (Ik) & trén, hoic
phan tmg Heck dugc thé hién trong so d phan tmg (Im) & trén, hoic sau qua trinh
phén tng thich hop.

Céc hop chét duoc biéu dién boi cong thirc (T) ma khong phai 1a cac hop chat
duge mod ta & trén c6 thé duogc tao ra béng cach két hop céc Vi du dugc md ta trong

ban mo ta nay hodc bing cach két hop cac phuong phép da biét, vi du, cac phwong
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phédp dugc moé td trong Comprehensive Organic Transformations: A Guide to
Functional Group Preparations, An ban 1an thu 2 (Richard C. Larock, John Wiley &
Sons Inc., 1999).

Khi hop chat duoc sir dung cho sang ché 1a hop chit quang hoat, hop chat nay
cling ¢6 thé duoc tao ra sir dung nguyén liéu khoi mao hodc chit c6 hoat tinh quang
hoc hodc duoc tao ra bing cach tach chit trung gian raxemic bang phwong phap quang
va sau d6 chuyén ddi thanh hop chét duge sir dung cho sang ché tir d6 hoic tach dang
raxemic ciia hop chét dugc sir dung cho sang ché bang phuong phap quang.

Phuong phép tach bang phuong phap quang da duoc biét dén. Trong phuong
phap vi du, mudi, phtre, hoic twong tu dugc tao ra bang hop chat quang hoat khac, va
hop chit mong mudn dugc phén tich sau khi tai két tinh hodc duoc tach truc tiép s
dung cét chiral hodc tuong tu.

Trong céc phan tng trong ban mé ta ndy, cic phan Ung lién quan dén viéc dun
néng ¢ thé duoc thuc hién sir dung bé nude, bé dau, bé cat, hoic vi séng, di rd rang
v6i nguoi ¢é trinh d6 trong linh vuce k¥ thuat.

Trong cac phan tng trong ban mé ta nay, chit ndng d& pha rin ma duoc ning
do trén polyme (vi du, polystyren, polyacrylamit, polypropylen, polyetylen glycol,
hoic twong tw) c6 thé duge s dung phi hop.

Trong cac phan tng trong ban mo ta nay, cac san pham ctia phan tng c6 thé
duoc 1am tinh khién bang cach sir dung cac phuong phap 1am tinh khiét thong thuong,
vi du, nhu 13 chung cit duéi 4p suét thudng hodc 4p suat giam, sic ky 16ng hiéu nang
cao str dung gel silica hodc magié silicat, sic ky ban mong, cic phuong phép sir dung
nhua trao ddi ion hoic nhua chéng mudi, sic ky cot, rira, va tai két tinh. Viéc 1am tinh
khiét c6 thé dugc thuc hién sau mdi phan mg hodc sau mdt vai phan ung.

Céc ché pham thudng dugc tao ra str dung hop chéat dugc sir dung cho sang ché
va cac chit phu gia khac nhau hoic cac ta duge dugc dung nhu 1 cac dung méi va
duoc sir dung 1am ché pham st dung qua dudng miéng hodc ngoai dudng tiéu hoa toan
than hoac theo bg phéan. Céac ta dugc dugc dung c6 nghia 1a cac nguyén liéu ma thuong
duoc sur dung dé diéu ché cac thude ngoai trir cac hoat chét. Cac ta duoc duge dung tbt
hon la cac ta dugc vo hai ma khong thé hién bét ky tac dung dugc ly nao & lidu luong

cua ché pham va khong han ché tdc dung di€u tri ciia cac hoat chat. Ngoai ra, cac ta
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dugc dugc dung cé thé cling duoc str dung dé nang cao hiéu qua cua céac hoat chat va
cac ché phém, lam cho viéc tao ra cac thudc duoc dé dang, 4n dinh chét luong hoac cai
thién tinh kha dung. Cu thé 13, céc nguyén liéu dugc mo td trong “Japanese
Pharmaceutical Excipients directory 2016” (Yakuji nippo sha, 2016) (bién tdp béi Hot
ddng ta dugc pham Nhat Ban)”, v.v. ¢6 thé duoc chon phu hop theo céc chii dinh.

Céc dang liéu luong dé st dung bao gdm, vi du, cac ché pham s dung qua
duong miéng (vi du: cac vién nén, cac vién nang, cac hat nhd, cac dang bot, cac dung
dich duong ubng, cac loai sird, cac chét c¢o dic ding qua dudng ubng, v.v.), cac ché
phim hip thu qua mang nhay & miéng (vi du: céc vién nén dung cho mang nhay
miéng, cac dang xit ding cho mang nhay miéng, cic ché pham ban ran ding cho mang
nhdy miéng, nudc xic miéng, v.v.), cac ché pham dé tiém (vi du: céc thude tiém, v.v.),
céc ché phim dé thim tach (vi du: cac chat thim tach, v.v.), céc ché pham dé hit (vi du:
céc chét hit, v.v.), cac ché pham dung cho mét (vi du: cc chat 1ong va dung dich dung
cho mét, cac loai thubc mé& tra mét, v.v.), cac ché phdm dé dung qua duong tai (vi du:
cac ché phdm dung cho tai, v.v.), cac ché phidm dé ding qua duong miii (vi du: céc ché
phdm ding cho mili, v.v.), cac ché phdm dung cho truc trang (vi du: céc loai thudc dan,
céc ché phdm ban rin dé dung qua duong tryc trang, thudce thut & ding qua duomg
truc trang, v.v.), cac ché phdm dé dung qua duong am dao (vi du: cc vién nén ding
qua duong 4m dao, céac loai thudc dan ding qua dudng am dao, v.v.), céc ché pham dé
ding qua da (vi du: cac ché phim rin dé ding qua da, cac chat 16ng va dung dich dé
dung qua da, céc dang xit, thuéc ma, cac thude dang kem, cac thube dang gel, céc
thudc dang miéng, v.v.), va tuong tu.

Liéu luong cua hop chét duoc sit dung cho sang ché khac nhau theo tudi, trong
luong co thé, triéu chimg, tic dung tri liéu, liéu trinh st dung, khoang thoi gian diéu tri
va tuong tu. Thong thudng, lugng nim trong khoang tir 1 ng dén 1000 mg duogc su
dung qua duong miéng trén mdi nguoi 16n trén moi lidu luong mot 1an hodc vai lan
mdt ngay. Cach khac 13, lugng nim trong khoang tir 0,1 ng dén 100 mg duoc si dung
ngoai dudng tiéu hoa trén mdi ngudi 16n trén mdi lidu lwong mot 1an hodc vai lan mot
ngay hodc dugc su dung qua duodng tinh mach lién tuc trong tr mot dén 24 gio mdi

ngdy. Nhu dugc mé ta ¢ trén, lidu lugng nay khac nhau theo cac diéu kién khac nhau.
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Vi vay, luong thdp hon liéu lugng nay doi khi 1a du, hodc viée st dung lidu lugng vuot
qué cac khoang nay dbi khi duoc yéu cau.

Chét trc ché diém kiém tra mién dich.

Theo sang ché, phan tr diém kiém tra mién dich nghia 1a phan t& ma truyén
ddng tin hiéu tre ché va vi véy thé hién chirc ning tic ché mién dich. C4c phan tir diém
kiém tra mién dich da biét 1a CTLA-4, PD-1, PD-L1 (su chét té bao duoc lap trinh-
phéi tt 1), PD-L2 (su chét t& bao duoc 1ap trinh-phdi tir 2), LAG-3 (gen kich hoat té
bao lympho 3), TIM3 (globulin mién dich cta té bao T va mucin-3), BTLA (bo suy
giam té bao lympho B va T), B7H3, B7H4, CD160, CD39, CD73, A2aR (thu thé
adenosin A2a), KIR (thu thé trc ché t& bao tiéu diét), VISTA (chét trc ché hoat héa té
bao T chuia mién V Ig), IDO1 (Indoleamin 2,3-dioxygenaza), Arginaza I, TIGIT
(globulin mién dich ctia t& bao T va mién ITIM), CD115, va tuong tu (xem, Nature
Reviews Cancer, 12, tr. 252-264, 2012 va Cancer Cell, 27, tr. 450-461, 2015), nhung
phan tir diém kiém tra min dich khong bi giéi han cu thé mién 13 phan ti nay c6 chirc
nang ma dap tmg dinh nghia.

Chat e ché diém kiém tra min dich duoc sir dung cho t6 hop niy ciia sang
ché 13 chit ma han ché chuc ning cua phén tir diém kiém tra mién dich. Chét tc ché
diém kiém tra mién dich khong bi gi¢i han cu thé mién 14 chét e ché 1a chat ma c6 thé
han ché chire nang (tin hiéu) cua phan ta diém kiém tra mién dich.

Chét tic ché diém kiém tra mién dich t6t hon 1a chat e ché phan tir diém kiém
tra mién dich & nguoi, tdt hon nita 12 khang thé trung hoa déi v6i phan tir diém kiém
tra mién dich & nguoi.

Chét tc ché diém kiém tra mién dich 13, vi du, chét @c ché cta phan tir diém
kiém tra mién dich dwoc chon tir nhém gdm c¢6 CTLA-4, PD-1, PD-L1, PD-L2, LAG-
3, TIM3, BTLA, B7H3, B7H4, CD160, CD39, CD73, A2aR, KIR, VISTA, IDOI,
Arginaza I, TIGIT, va CD115. Mac du cac Vi du vé chat Gc ché diém kiém tra mién
dich duoc thé hién dudi day, nhung chét trc ché diém kiém tra mién dich khong bi gioi
han ¢ cac Vi du.

Céc vi du vé chét c ché diém kiém tra mién dich bao gém khéng thé chéng
CTLA-4 (vi du, ipilimumab (Yervoy (nhadn hiéu da dang ky)) va Tremelimumab),
khang thé chéng PD-1 (vi du, khang thé (trung hoa) don dong chéng PD-1 ctia nguoi &
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ngudi (vi dy, nivolumab (Opdivo (nhan hiéu da dang ky)) va REGN-2810) va khang
thé (trung hoa) don dong chéng PD-1 clia ngudi & nguoi (vi du, Pembrolizumab
(KEYTRUDA (nhin hiéu di ding ky)), PDR-001, BGB-A317, va AMP-514
(MEDI0680)), khang thé chéng PD-L1 (vi du, Atezolizumab (RG7446 va
MPDL3280A), Avelumab (PF-06834635 va MSB0010718C), Durvalumab
(MEDI4736) va BMS-936559), khang thé chdng PD-L2, protein dung hop PD-LI,
protein dung hgp PD-L2 (vi du, AMP-224), khang thé chéng Tim-3 (vi du, MBG453),
khéng thé chéng LAG-3 (vi du, BMS-986016 va LAG525), khéng thé chong KIR (vi
du, Lirilumab), va twong tw. Cac khang thé gdm c6 cac ving x4c dinh-bd sung (céc
CDR) chtra chudi ning va chudi nhe hodc ving bién ddi (VR) cta cc khang thé da
biét cling 1a c4c phuong an cua chét e ché diém kiém tra mién dich. Vi du, phuong 4n
khéc ctia khang thé chéng PD-1 14, vi dy, khang thé gdm c6 cc ving xac dinh-bd sung
(cac CDR) chira chudi ning va chudi nhe hodc ving bién d6i (VR) ctia nivolumab.

Céc vi du vé khang thé gdm c6 cic ving xac dinh-bo sung (cic CDR) chia
chudi ning va chudi nhe hodc ving bién déi (VR) ctia nivolumab bao gdm (1) céc
khang thé chéng PD-1 chita (a) ving bién dbi chira chudi ning CDR1 c6 trinh tu axit
amin 12 SEQ ID sé: 3, (b) ving bién ddi chira chudi nang CDR2 c6 trinh ty axit amin
1a SEQ ID sb: 4, (c) ving bién déi chira chudi nang CDR3 ¢ trinh ty axit amin 1a SEQ
ID sé: 5, (d) vung bién ddi chira chudi nheCDR1 c6 trinh tur axit amin 12 SEQ ID s6: 6,
(e) ving bién ddi chira chudi nhe CDR2 ¢6 trinh tw axit amin 12 SEQ ID sé: 7, va (f)
ving bién ddi chira chudi nhe CDR3 ¢6 trinh tw axit amin 1a SEQ ID s6: 8 hodc (2) cac
khang thé chéng PD-1 gdm c6 ving bién ddi chira chudi ning c6 trinh tu axit amin
SEQ ID sé: 1 va vung bién ddi chira chudi nhe c6 trinh ti axit amin 1a SEQ ID sb: 2
(t5t hon 13, khang thé IgG4 don dong & ngudi dugc phén lap cua (1) hogc (2)).

Chét trc ché diém kiém tra mién dich dugc st dung cho td hop nay cua sang
ché t6t hon 1a khang thé chéng CTLA-4, khang thé chéng PD-1, khang thé chdng PD-
L1, khang thé chéng PD-L2, protein dung hgp PD-L1, hodc protein dung hgp PD-L2.
Khang thé chéng CTLA-4, khéng thé chéng PD-1, khang thé chéng PD-L1, khéng thé
chéng PD-L2, protein dung hop PD-L1, va protein dung hop PD-L2 dugc uu tién hon
nira. Khang thé chéng CTLA-4 va khang thé chéng PD-1 dic biét duge wu tién. Khang
thé chéng PD-1 tét hon 1a khéng thé gdm c6 cac ving xac dinh-bd sung (cac CDR)
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chira chudi ning va chudi nhe hodc ving bién d6i (VR) cta nivolumab (bao gdm
nivolumab), t6t hon nita 1 nivolumab.

Theo sang ché, bat ky mot loai hoac bat ky hai loai hodc nhiéu hon hai loai
trong sé cac chat e ché diém kiém tra mién dich nay c6 thé dugc sir dung trong t6 hop
v61 hop chit duoc sir dung cho sang ché.

Liéu luwgng cua chét e ché diém kiém tra mién dich duoc st dung cho td hop
nay cta sang ché khac nhau theo tudi, trong lugng co thé, tridu ching, tic dung tri
liéu, liéu trinh st dung, khoang thoi gian diéu tri, va tuong tu nhung dugc diéu chinh
theo cach thire ma ma thu duoc céc tac dung mong mubn t6i wu.

Khi khang thé chéng PD-1 duogc sir dung, vi du, phuong an & liéu luong 12 0,1
dén 20 mg/kg trong luong co thé. Khi nivolumab duoc st dung vi du, phuong an &
lidu lwong tir 0,3 dén 10 mg/kg trong luong co thé, tot hon 1a 2 mg/kg, 3 mg/kg, hoic 6
mg/kg trong luong co thé.

Khi khéng thé chéng CTLA-4 dugc st dung, vi du, phwong 4n & liéu lugng 1a
0,1 dén 20 mg/kg trong luong co thé, tot hon 1a 0,1 dén 10 mg/kg trong luong co thé,
t6t hon nita 14 3 mg/kg hodc 10 mg/kg trong luong co thé.

Poc tinh |

T hop nay cua sang ché c6 do doc tinh thap va co thé vi vy ma duogc s dung
an toan lam thudc.

Céc tng dung cua thude

T4 hop nay cia sang ché c6 tac dung diéu tri ung thur.

Cu thé hon 1, cac Vi du v& ung thu bao gdm bénh bach cau (vi du, bénh bach
cdu tao nén & tiy xuong cip tinh, bénh bach cau tao nén & tily xuong man tinh, bénh
bach cdu nguyén bao lypmpho cép tinh, va bénh bach cau man tinh), khéi u lympho ac
tinh (u lympho Hodgkin va khdi u lympho phi Hodgkin (vi du, bénh bach cau té bao T
& ngudi 16m, khdi u lympho c6 nang, va khdi u lympho té bao B khuéch tan rong), dau
tay, hoi chung loan san tiy, ung thu ¢b va dau, ung thu thuc quéan, ung thu tuyén thuc
quén, ung thu da day, ung thu ta trang, ung thu két truc trang, ung thu rudt két, ung thu
truc trang, ung thu gan (vi du, ung thu biéu mé té bao gan), ung thu ti mat/dng mat,
ung thu duong din mét, ung thu tuyén tuy, ung thu tuyén gidp, ung thu phoi (vi du,
ung thu phéi t bao khong nho (vi du, ung thu phdi t bao khong nhé cé vay va ung
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thu phoi té bao khong nho khong vay) va ung thu phdi t bao nho), ung thu vi, ung
thu budng trimg (vi du, ung thu budng trimg huyét thanh), ung thu ¢ tir cung, ung thu
thén t& cung, ung thu 40 niém mac tr cung, ung thu dm dao, ung thu &m hd, ung thu
than (vi du, ung thu biéu mé té bao than), ung thu bé than/niéu quan, ung thu biéu mo
dudng niéu (vi du, ung thu bang quang va ung thu dudng tiét nidu phia trén), ung thu
duong vat, ung thu tuyén tién liét, khdi u tinh hoan (vi du, khéi u t bao mém), khéi u
xuong ac tinh/ung thu md lién két mé mém, khéi u xuong 4c tinh, ung thu da (vi du,
khéi u melanin 4c tinh mang mach nho, khéi u melanin 4c tinh, va ung thu biéu mo té
bao Merkel), khéi u tuyén trc, khdi u trung biéu md, khdi u nguyén bao dém, ung thu
mau, ung thu nguyén phat chua duoc biét dén, va tuong tu.

Vi du, mong doi ring t6 hop nay cia sang ché thé hién tac dung chong khdi u
ctia n6 hiéu qua nhét ¢ bénh nhan bi ung thu trong do6 tic dung diéu tri cta chat e ché
diém kiém tra mién dich hodc chit d6i khang thu thé EP4 don 1é trong sé cac Vi du
nay 1a khong du. Ngoai ra, khi to hop nay ciia sing ché duoc sir dung, cac thudc ¢ thé
dugc st dung & céac lidu luwong thép hon, va mong doi 1a cac tdc dung phu duoc giam.

Theo phuong an, t6 hop nay ctia sang ché c6 thé ciing duoc ap dung dé diéu tri
ung thu di can hodc tc ché su di can.

Theo phuong an, to hop nay cta sang ché han ché su tai phat bénh.

Theo séng ché, diéu tri nghia 1a tao ra it nhdt mot trong sé nhitng su giam kich
thude u, sy han ché (1am cham hoac ngung lai) su ting truéng cua khéi u, su han ché
(Iam cham hodc ngung lai) sy di can cua u, han ché (ngén chédn hodc lam cham) sy tai
phét bénh va lam diu nhe mot hodc nhiéu triéu chimg hodc lién quan dén ung thu.

Theo phuong an, t6 hop nay cta sang ché duoc sir dung dé didu tri khdi u
lympho Hodgkin, ung thur ¢ va dau, ung thu thuc quan, ung thu da day, ung thu két
truc trang, ung thu biéu mo té€ bao gan, ung thu duong din mat, ung thu phdi t& bao
khong nho, ung thu phoi t€ bao nho, ung thu budng trimg, ung thu than, ung thu biéu
moé duodng niéu, khdi u trung biéu mo, khdi u melanin 4c tinh, khdi u nguyén bao dém,
hodc ung thu mau.

Theo phwong 4n, t& hop nay cia sing ché duoc st dung dé didu tri khéi u
lympho Hodgkin, ung thu ¢ va dau, ung thu thuc quan, ung thu da day, ung thu két

truc trang, ung thu biéu mo té bao gan, ung thu duong din mét, ung thu phdi t& bao
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khong nho, ung thu phdi té bao nho, ung thu budng trimg, ung thu biéu moé duong
niéu, khdi u trung biéu mo, khéi u nguyén bao dém, hodc ung thu mau.

Theo phuong &n, td hop nay cta sang ché dugc sir dung dé diéu tri ung thu da
day, ung thu két truc trang, ung thu phdi, ung thu than, hozc khdi u melanin 4c tinh.

Viéc st dung két hop t6 hop nay ciia sang ché bao gdm viée sir dung dong thoi
céc hop chét trong cing ché phim hozc cic ché pham riéng biét va sir dung cac hop
chit riéng biét (vi du, st dung tudn tu).

Theo séng ché, t& hop nay cua sang ché c6 thé dugc st dung trong t6 hop voi
thudc khéc (vi du, diéu tri chéng ung thu da biét) dé (1) bd sung va/hodc nang cao tic
dung tri liéu, (2) cai thién dong hoc/su hép thu va giam lidu luong, va/hodc (3) giam
tac dung phu.

Trix khi duge chi dinh khéc, tat ca cac thuat ngtt khoa hoc va k¥ thuat va tht ca
cac tir viét tit duoc sir dung trong ban mé ta nay ¢ y nghia nhu thuong dwoc hiéu boi
ngudi ¢6 trinh d6 trong linh vuc k§ thuat cua sang ché.

Nbi dung cua tit ca cac Tai liéu sang ché va cac Tai liéu phi sang ché va noi
dung cua cac tai liéu tham khao dugc trich dan rd rang trong ban mo ta nay duogc két

hop & ddy 1a mot phan ctia ban mo ta.
Vi du thye hién sang ché

Céc Vi du tong hop:

Sang ché dwoc mo ta chi tiét dudi ddy trong thong qua cac Vi du, nhung sang
ché khong bi gi6i han béi nhiing phan mo ta sau dy.

Céc dung méi trong cac dau ngodc don dugc thé hién ciing véi viée tich trong
sic ky va véi TLC 1a cac dung méi pha lodng hodc cac dung méi tién trinh duoc sir
dung. Céc ti 18 1a céc ti 18 thé tich.

Céc dung mdi trong céc ddu ngodc don duoc thé hién cing véi NMR 14 cac
dung moéi dugc sir dung dé do.

Céc tén hop chét dugc str dung trong ban mo ta nay dua trén chuong trinh may
tinh ACD/Tén (nhadn hiéu da dang ky) hodc Chemdraw Ultra (phién ban 12.0,
Cambridge Soft), ma thuong tao ra cic tén hoa hoc theo cc quy tic ctia IUPAC, hoidc
dua trén danh phap quéc té TUPAC.

Vi du tham khéo 1: 4-Metylencroman
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Cong thirc hda hoc 39

CH,

@)

Dung dich cua liti bis(trimetylsilyl)amit trong tetrahydrofuran (dudi day,
"THF") (1,3 mol/L, 931 mL) dugc nho giot vao 1500 mL dung dich trong THF cua
metyltriphenylphosphonium bromit (435 g) trong dong nito dugc lam mat bang da, va
hdn hop nay sau d6 duoc khudy ¢ nhiét do phong trong 1 gio. Hon hop nay duge
khudy thém ¢ nhiét do phong trong 1 gio sau khi nho giot 180 mL dung dich trong
THF cua 4-cromanon (150 g) ¢ -5°C. Sau khi thém dung dich trong nuéc amoni clorua
bdo hoa vao hdn hop phan ung khi lam mat bang d4, hdn hop nay dugc chiét bang etyl
axetat. L6p hitu co thu duoc duoc rira bang nuée mudi bdo hoa, duge 1am khd qua
natri sulfat khan va sau d6 duogc co6 dic dudi ap suét giam. Du lugng thu dugc dugc
lam tinh khiét bang cot séc ky gel silica @ thu dugc hop chit trong tiéu dé sang ché
(75,9 g) c6 céc tri s vé tinh chat vat Iy sau day.

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

'"H-NMR (CDCls): 8 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.4S)-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-

2'-cacboxylat
Cong thurc hoa hoc 40

COOEt

@)

Trong dong nito, dicloro(p-xymen)ruteni(Il) dime (15,8 g) va (S,S)-2,6-bis(4-
isopropyl-2-oxazolin-2-yl)pyridin (15,6 g) dwoc bd sung vio dung dich trong
diclorometan (2,500 mL) cta hop chét (75,9 g) duoc tao ra trong Vi du tham khéo 1.
Dung dich trong diclorometan (150 mL) cua diazoetyl axetat (chtra 13% diclorometan,

134 g) duoc nhoé giot tir tir & nhiét do phong, va hdn hop nay sau d6 dwoc khudy trong
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1 gid. Sau khi bd sung dung dich trong nuéc amoni clorua bdo hoa vao hdn hop phan
g, hdn hop nay dugc chiét biang diclorometan, va 16p hitu co thu duge dugce 1lam kho
qua natri sulfat khan va sau d6 dugc co dic trong ap sudt giam. Du luong thu duoc
duoc 1am tinh khiét bang cot sac ky gel silica dé thu dugc hop chét trong tiéu dé sang
ché (91,2 g) ¢6 cac tri s6 vé tinh chét vat Iy sau day.

"H-NMR (CDCls): & 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 khdo 3: Axit (2'R.4S)-2.3-Dihydrospiro[cromen-4.1'-xyclopropan]-

2'-cacbonxylic
Cong thte héa hoc 41

COOH

O

Dung dich trong nuéce (160 mL) cua liti hydroxit monohydrat (29,6 g) duoc bd
sung vao dung dich trong metanol (400 mL) va 1,2-dimetoxyetan (400 mL) cta hop
chit (91,2 g) dugc tao ra trong Vi du tham khao 2, va hon hgp nay dugc khudy qua
dém & nhiét @6 phong. 10% dung dich trong nudc cua axit xitric dugc bd sung vao hdn
hop phan mg, va hdn hop nay sau d6 dugc chiét bang etyl axetat. Lop hitu co thu
dugc duoc rira béng nude mudi bio hoa, duoe 1am kho qua natri sulfat khan va sau d6
dugc c6 dac trong ép sut giam. Du luong thu duoc duoc tai két tinh béng
diclorometan dé thu dugc hop chét trong tiéu dé sang ché (55,2 g) ¢ céc tri sd vé tinh
chat vat 1y sau day.

"H-NMR (CDCl): 8 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 luu ctia HPLC: 6,9 phut (CHIRALPAK IC 4,6 mm x 250 mm
hexan:etyl axetat:axit trifloroaxetic = 97:3:1).

Vi du tham khido 4: Metyl (2'R.48)-2.3-dihydrospiro[cromen-4,1'-

xyclopropan]-2'-cacboxylat

Cong thirc hoa hoc 42
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COOMe

O

Trong dong nito, kali cacbonat (28,5 g) dugc bd sung vao N,N-
dimetylformamit (dudi day, "DMF") dung dich (200 mL) cta hop chat (40,0 g) duoc
tao ra trong Vi du tham khao 3. Sau d6, hdn hop nay dugc khudy qua dém & nhiét do
phong sau khi nhé giot iodometan (31,9 g). Hon hop phan tmg dugc rét vao nude da
va duoc chiét bang hdn hop dung dich hexan-etyl axetat. L6p hitu co thu duge duoc
rira bang nude va nudc mudi bio hoa, duge lam khd qua natri sulfat khan va sau do
duoc co dic trong 4p suit giam dé thu dugc hop chét trong tiéu dé sang ché (40,1 g) c6
céc tri s6 vé tinh chat vat Iy sau day.

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

"H-NMR (CDCls): & 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.4S)-6-i0do-2.3-dihydrospiro[cromen-4.1'-

xyclopropan]-2'-cacboxylat

Cong thurc hoa hoc 43

COOMe

O

Trong dong nito, 1,3-diiodo-5,5-dimetylhydantoin (35,6 g) va ba giot axit
sulfuric dac duoc bd sung vao dung dich trong metanol (320 mL) ctia hop chat (40,1
g) duoc tao ra trong Vi du tham khao 4, khi lam mat bing d4. Hon hop nay sau do6
duogc khudy trong 1,5 gid trong ciing didu kién va trong 2,5 gior & nhiét o phong. Hon
hop phan tng dugc pha lodng bang hdn hop dung dich hexan-etyl axetat va sau d6
duoc rira bang dung dich trong nudc natri bicacbonat bdo hoa. Lép nuée dugc trai qua
qué trinh chiét bang hdn hop dung dich hexan-etyl axetat. Lép hitu co thu duge duge
rira bang nudc va nude mudi bao hoa, dugc 1am khd qua natri sulfat khan va sau do
duoc cd dac trong ap suat giam dé thu duoc hop chét trong tiéu dé sang ché (63,8 g) c6

céc tri s6 vé tinh chat vat ly sau day.
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TLC: Rf 0,33 (hexan:etyl axetat = 9:1);
'H-NMR (CDCls5): 8 1,60, 2,06-2,19, 3,71, 4,09, 4,20-4,31, 6,59, 6,93, 7,36.
Vi du tham khdo 6: Axit (2'R.4S)-6-lodo-2.3-dihydrospiro[cromen-4.1'-

xyclopropan]-2'-cacbonxylic

Cong thuc hda hoc 44

COOH

)

Dung dich trong nuéc natri hydroxit (2 mol/L, 44 mL) dugc bd sung vao dung
dich trong metanol (60 mL) va 1,2-dimetoxyetan (60 mL) ctia hop chét (15,0 g) duoc
tao ra trong Vi du tham khao 5, va hon hop ndy duge khuéy 0 nhiét do phong trong 1,5
gid. Sau khi bd sung axit hydrochloric vao hdn hop phan tmg, hdn hop nay duoc chiét
bing etyl axetat. L6p hitu co thu duge duoc rira bing nude va nude mudi bio hoa,
duoc 1am kho qua natri sulfat khan va sau d6 dwoc co dic trong 4p sudt giam dé thu
duoc hop chat trong tiéu dé sang ché (14,4 g) ¢6 cac tri s6 vé tinh chat vat 1y sau day.

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

'H-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 khao 7: Etyl 4-(4-formyl-2-nitrophenyl)butanoat

Cong thuc hoa hoc 45

/[::Ij“\/”\COOEt
OHC NO

2

Tot (26,0 g) duoc bd sung vao 700 mL dung dich ctia bot kém (99,2 g) trong
N.N-dimetylaxetamit (dué6i ddy, "DMA") trong dong nito, va hdn hop nay dugc khudy
trong 10 phit. Sau khi nhé giot etyl 4-bromobutyrat (200 g), hon hop nay duoc khudy
& 80°C trong 2 gio & diéu ché chit kém. Trong dong nito, 2-dixyclohexylphosphino-
2',6'-dimetoxybiphenyl (7,14 g) va paladi axetat (1,96 g) duoc bd sung vao 500 mL
dung dich trong THF cua 3-nitro-4-bromobenzaldehyt (100 g), va sau d6 chit kém
duoc didu ché (500 mL) duoc nhd giot vao hdn hop nay khi 1am mét bing da. Sau d6
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khudy & nhiét d6 phong trong 30 phut. Dung dich trong nuéc amoni clorua bdo hoa va
nude duge bd sung vao hdn hop phan tmg, va hdn hop nay sau d6 duoc chiét bing etyl
axetat. Lop hitu co thu dugce dugc rira béng nude va nude mudi bio hoa, duoc 1am kho
qua natri sulfat khan va sau d6 duoc co dic trong 4p suit giam. Du lwong thu duoc
duoc lam tinh khiét bang cot sic ky gel silica d& thu dugc hop chét trong tiéu dé sang
ché (91,2 g) ¢6 cac tri sé vé tinh chét vat Iy sau day.

TLC: Rf 0,61 (hexan:etyl axetat = 2:1);

"H-NMR (CDCl): 8 1,27, 1,97-2,09, 2,42, 3,01, 4,15, 7,57, 8,04, 8,38, 10,03.

Vi du tham khao 8: Etyl 4-(4-xyano-2-nitrophenyl)butanoat

Cong thirc hda hoc 46

/O\/\Acooa
NG NO

2

Hydroxyamin hydrolorua (26,0 g) duoc bd sung vao 350 mL dung dich trong
DMF ctia hop chat (92,0 g) duogc tao ra trong Vi du tham khao 7, va hdn hop nay dugc
khudy & 50°C trong 1 gid. HOn hop nay duoc khudy ¢ 90°C trong 2 gid sau khi bd
sung axetyl clorua (30 mL). Nu6c dugc bd sung vao hdn hop phan tng, va sau d6 hdn
hop nay duoc chiét bang etyl axetat. Lop hitu co thu duoc duge rira bang nuée, dung
dich trong nudc natri bicacbonat bdo hoa, va nudc mudi bio hoa, duoc 1am kho qua
natri sulfat khan va sau d6 duoc c6 dic trong ap suat giam. Du luong thu dugc dugc
lam tinh khiét bang c6t sic ky gel silica dé thu duoc hop chét trong tiéu dé sang ché
(81,0 g) ¢6 céc tri s6 vé tinh chat vat 1y sau day.

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

"H-NMR (CDCl3): & 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 khao 9: Etyl 4-(2-amino-4-xyanophenyl)butanoat

Cong thurc hda hoc 47

NC NH

2
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Paladi cacbon (50% u6t, 8,0 g) duoc bd sung vao 80 mL dung dich trong
etanol ctia hop chét (17,0 g) dwoc tao ra trong Vi du tham khao 8, va hon hop nay
dugc khudy & nhiét 6 phong trong 9 gio trong méi truong khi hydro. Sau khi loc hdn
hop phan ung bing Celite (tén thuong mai), chit loc duoc co dic dé thu duoc hop chat
trong tiéu dé sang ché (12,0 g) c6 céc tri s6 vé tinh chét vat ly sau day.

TLC: Rf 0,56 (hexan:etyl axetat = 2:1);

"H-NMR (CDCls): & 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 khdo 10: Etyl 4-[4-xyano-2-({[(2'R.4S)-6-i0do-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoat

Cong thie hoa hoc 48

/@\/\cooa
NC NH

@)

@)

I

4-Metylmorpholin (24,0 mL), 4-dimetylaminopyridin (5,33 g), va trime vong
anhydrit cua axit propylphosphonic (dudi day, "T3P"; 1,7 mol/L, 46,5 mL) duoc b
sung vao 90 mL dung dich trong DMA ctia hop chét (14,4 g) duoc tao ra trong Vi du
tham khao 6 va hop chat (10,0 g) duoc tao ra trong Vi du tham khao 9, va hdn hop nay
duoc khuéy qua dém ¢ nhiét 4o phong. Etyl axetat, nude, va dung dich trong nude cua
axit hydrochloric duoc bd sung vao hdn hop phan ting, va hdn hop nay dwogc chiét
bing etyl axetat. L6p hitu co thu duoce duge rira bang nude, dung dich trong nudce natri
bicacbonat bdo hoa, va nuéc mubi bio hoa, duoc 1am kho qua natri sulfat khan va sau
d6 duoc ¢ dac trong 4p suat giam. Du luong thu duoc duoc rira bang hdn hop dung
dich hexan-etyl axetat dé thu duoc hop chét trong tiéu dé sang ché (19,3 g) c6 cac tri
s6 vé tinh chét vat 1y sau day.

TLC: Rf 0,42 (hexan:etyl axetat = 2:1);

'"H-NMR (CDCls): & 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.
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Vi du tham khido 11: Axit (2'R.4S)-2'-{[5-Xyano-2-(4-etoxy-4-oxobutyl)

phenvyl]cacbamovyl}-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-6-cacbonxylic

Cong thure héa hoc 49

/@\/\/\cooa
NG NH

O
)

HOOC

Natri axetat (3,35 g) va phuc [1,1°-bis(diphenylphosphino) feroxen]paladi(II)
diclorua diclorometan (555 mg) duoc bd sung vao 60 mL dung dich trong DMF cua
hop chét (7,40 g) duoc tao ra trong Vi du tham khao 10, va hdn hop nay duoc khudy &
80°C trong 6 gio trong mdi truong khi cacbon monooxit. Dung dich trong nudc kali
cacbonat duoc bd sung vao hdn hop phan tmg, va hon hop nay thinh thoang dugc
khudy. Sau d6, sau khi bd sung tert-butyl metyl ete va nuéc, hdn hop nay duge loc
bing Celite (tén thuong mai). Dung dich trong nudc cua axit hydrochloric duge bd
sung vao chét loc, va sau d6 hdn hop nay duoc chiét bang etyl axetat. L6p hitu co thu
duoc duoc rira b.%mg nude va nude mudi bio hoa, duoc lam khod qua natri sulfat khan
va sau dé duoc cd dac trong ap suit giam. Du lugng thu dugc dugce lam tinh khiét
bang cot sic ky gel silica (thiét bi 1am tinh khiét Yamazen) dé thu dugc hop chat trong
tiéu dé sang ché (6,14 g) c6 cac tri s6 vé tinh chat vat ly sau day.

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

"H-NMR (CDCl): & 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-xvano-2-({[(2'R.4S)-6-(metylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoat

Cong thire hoa hoc 50
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NC NH

O
o)

CONHMe

Hop chét trong tiéu dé sang ché (53,0 mg) co céc tri sé vé tinh chat vat 1y sau
day thu duoc bang cach thuc hién cling cdc quy trinh nhu cic quy trinh cua Vi dy tham
khao 10, ngoai trir viéc hop chét (60,0 mg) duoc tao ra trong Vi du tham khao 11 duoc
st dung thay vi hop chit dugc tao ra trong Vi du tham khdo 6 va metylamin
hydrolorua (87,5 mg) duoc sit dung thay vi hop chét dugc tao ra trong Vi du tham
khéo 9.

'"H-NMR (CDCl5): & 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.

Vi du 1: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(metylcacbamoyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl}amino)phenyl]butanoic

Cong thtrc héa hoc 51

NC NH

@]
o)

CONHMe

Hop chét trong tiéu dé sang ché (45 mg) co cac tri sd vé tinh chét vat ly dudi
day thu duogc béng cach thyuc hién cung cac quy trinh nhu & Vi du tham khdo 6 st dung
hop chit (53 mg) dugc tao ra trong Vi du tham khéo 12, s dung etanol thay vi
metanol.

TLC: Rf 0,45 (diclorometan:metanol = 9:1);
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'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.

Vidu2

Céc hop chit trong tiéu dé sang ché co cac tri s§ vé tinh chat vat Iy sau ddy thu
duoc béng cach thyc hién cung céc quy trinh nhu & Vi du tham khéo 12 — Vidu 1,
ngoai trir viéc metylamin hydrolorua dugc thay thé bang hop chat amin tuong (mg.

Vi du 2-1: Axit 4-{4-xvano-2-[({(2'R.4S)-6-[(xyclopropylmetyl)cacbamovyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl }cacbonyl)amino]phenyl } butanoic

Cong thue héa hoc 52
NC NH o
O

H

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

'"H-NMR (CDCl): 8 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: Axit 4-{4-xvano-2-[({(2'R.4S)-6-[(2-metoxyetyl)cacbamoyl]-2.3-

dihydrospiro|cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl  butanoic

Cong thuce héa hoc 53
NC NH o
O
(0] N/\/O
H N

TLC: Rf 0,51 (diclorometan:metanol = 9:1);
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"H-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: Axit 4-{4-xvano-2-[({(2'R.4S)-6-[(2-metyl-2-propanyl)cacbamoyl]-

2.3-dihvydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

Cong thire hda hoc 54

NC NH 0
O

ok
H
TLC: Rf 0,63 (clorofom:metanol = 19:1);
"H-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: Axit 4-[4-xyano-2-({[(2'R.45)-6-{[(2S5)-1-metoxy-2-propanyl]

cacbamovl}-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]

butanoic

Cong thire hda hoc 55

NC NH

O
O

O/L/
N0

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

"H-NMR (CD;0D): & 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1-metyl-1H-pyrazol-4-yl)cacbamoyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,51 (clorofom:metanol = 9:1);
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"H-NMR (DMSO-ds): & 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.
Vi du 2-6: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(3-metoxy-1-azetidinyl)cacbamoyl]-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1.3-oxazol-2-ylmetyl)cacbamoyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)aminophenyl } butanoic

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

"H-NMR (DMSO-d¢): § 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.

Vi du 2-8: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1.3-oxazol-2-ylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

"H-NMR (DMSO-ds): 6 1,61, 1,66-1,80, 1,86, 2,11-2,25, 2,52, 2,61-2,72, 4,14,
4,38, 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1-metyl-1H-pyrazol-3-yl)cacbamoyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic
Cong thue hda hoc 56

WCOOH
NC NH

O

)

N
5 N

TLC: Rf 0,62 (clorofom:metanol = 9:1);
"H-NMR (DMSO-de): 6 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.
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Vi du 2-10: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(xyclopropylcacbamoyl)-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl tamino)phenyl]butanoic

Cong thue hoa hoc 57

COOH
NC NH o

0P A
H
TLC: Rf 0,65 (etyl axetat:metanol = 19:1);
"H-NMR (DMSO-ds): 8 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.
Vi du 2-11: Axit 4-[2-({[(2'R.4S)-6-(butylcacbamoyl)-2.3-dihydrospiro[cromen-

4.1'-xyclopropan]-2'-yl]cacbonyl } amino)-4-xyanophenyl Jbutanoic

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

'"H-NMR (CDCl): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(xyclohexylcacbamoyl)-2.3-

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

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

'"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(isopropylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thure hda hoc 58

NC NH

O
@)

)

Iy

TLC: Rf 0,74 (etyl axetat:metanol =19:1);

N
H
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"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: Axit 4-[4-xyvano-2-({[(2'R.4S)-6-(xyclopentylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

Cong thirc hoa hoc 59
/[:]i“\/\COOH
NC NH o
0

o 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.
Vi du 2-15: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(isobutylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

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

"H-NMR (CDCls): & 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:  Axit  4-{2-[({(2'R.4S5)-6-[(2S5)-2-butanylcacbamoyl]-2.3-
dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]-4-xyanophenyl } butanoic

Cong thire hoa hoc 60

COOH
NC NH o

TLC: Rf 0,84 (etyl axetat:metanol = 20:1);
"H-NMR (CDCI): 8 0,95, 1,18-1,91, 2,05-2,25, 2,39-2,78, 3,50-3,64, 4,03-
4,20, 4,33, 4,48-4,60, 5,97, 6,81, 7,13-7,32, 7,94, 8,87, 9.93.
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Vi du 2-17: Axit  4-{2-[({(2'R.45)-6-[(2R)-2-butanylcacbamoyl]-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino]-4-xyanophenyl t butanoic
TLC: Rf 0,84 (etyl axetat:metanol = 20:1);
'H-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: Axit 4-[2-({[(2R.4S5)-6-(benzylcacbamoyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)-4-xyanophenyl]butanoic

TLC: Rf 0,84 (etyl axetat:metanol = 20:1);

"H-NMR (CDCls): & 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.

Vi du 2-19: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(3R)-tetrahydro-3-furanylcacbamoyl]

-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino] phenyl}butanoic
TLC: Rf 0,56 (etyl axetat:metanol = 19:1);
"H-NMR (DMSO-d¢): 6 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(trans-4-hydroxyxyclohexyl)

cacbamovyl]-2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl}cacbonyl)amino]phenyl }

butanoic
Cong thurc hda hoc 61
J::jj\V/\COOH
NC NH o
O

VO WOH
O N
H

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

"H-NMR (CDCls): & 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(cis-4-hydroxyxyclohexyl)

cacbamovyl]-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl }

butanoic
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Cong thue héa hoc 62
/[:jf“\/\COOH
NC NH 0
0

Lr™
TLC: Rf 0,64 (etyl axetat:metanol = 9:1);
'H-NMR (CDCls): & 1,20-1,31, 1,51-1,86, 2,05-2,24, 2,38-2,79, 3,51-3,62,

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: Axit 4-[4-xyano-2-({[(2'R.45)-6-{[2-(dimetylamino)etyl] cacbamoyl}-

SN
H

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

"TLC: Rf 0,17 (etyl axetat:metanol = 9:1, Cromatorex 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-pyridinylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thire hda hoc 63

/[::[”\«/\COOH
NC NH

O

o)

=
e
N
TLC: Rf 0,83 (etyl axetat:metanol = 19:1);
"H-NMR (DMSO-ds): & 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: Axit 4-{4-xvano-2-[({(2'R.4S)-6-[(2-pyridinylmetyl)cacbamovyl]-

N
H

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,62 (etyl axetat:metanol = 9:1);
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"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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-{[(2R)-1-metoxy-2-propanyl]

cacbamovyl}-2.3-dihydrospiro[cromen-4.1’-xyclopropan]-2°-yl]cacbonyl } amino)phenyl]

butanoic

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

"H-NMR (DMSO-ds): 6 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(3-oxetanylmetyl)cacbamoyl]-

2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,56 (clorofom:metanol = 9:1);
"H-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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(3S)-tetrahydro-3-furanylcacbamoyl]

-2,3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

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

"H-NMR (DMSO-de): 6 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, 7,67,
7,87,8,37,9.91, 12,10.

Vi du 2-28: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(xyclobutylmetyl)cacbamoyl]-

2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,63 (diclorometan:metanol = 9:1);
"H-NMR (DMSO-de): 6 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(3-pyridazinylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

Cong thire hoa hoc 64
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N -
H N

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

"H-NMR (DMSO-de): 8 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1-metyl-4-piperidinyl)cacbamoyl]

-2 .3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl} cacbonyl)amino Jphenyl } butanoic

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

"H-NMR (DMSO-de): & 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.

Vi du 2-31: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1H-pyrazol-4-ylcacbamoyl)-2.3-

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

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

"H-NMR (CD;O0D): 8 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: Axit 4-{4-xyano-2-[({(2'R.4S5)-6-[(2,2-difloroetyl)cacbamoyl]-2,3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

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

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

Vi du 2-33: Axit 4-[4-xyano-2-({[(2R.4S)-6-{[(3S)-1-metyl-3-pyrolidinyl]cacbamoyl}
-2,3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

"H-NMR (DMSO-d¢): 8 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 du 2-34: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1.3-thiazol-2-ylcacbamoyl)-2.3-

dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic
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TLC: Rf 0,68 (diclorometan:metanol = 9:1);

"H-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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(3-pyridinylcacbamoyl)-2.3-

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

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

"H-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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-pyrimidinylcacbamoyl)-2.3-

dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic
TLC: Rf 0,56 (diclorometan:metanol = 9:1);
'"H-NMR (DMSO-d¢): & 1,53-1,63, 1,63-1,80, 1,84-1,95, 2,07-2,24, 2,60-2,70,
4,06-4,19, 4,29-4,43, 6,90, 7,24, 7,41, 7,57, 7,64, 7,75, 7,86, 8,72, 9,91, 10,94, 12,08.
Vi du 2-37: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1.2-0xazol-3-ylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

TH-NMR (DMSO-de): & 1,36-1,50, 1,62, 1,86-2,15, 2,53-2,68, 2,68-2,89, 4,19-
437,6,85,691,731-7,41,7,41-7,49, 7,62, 7,79, 8,36, 8,75, 11,61, 12,62.

Vi du 2-38: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(xyclobutylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]Jcacbonyl } amino)phenyl]butanoic

Cong thirc hoa hoc 65

WCOOH
NC NH

)

O

O™\ /Q
H
TLC: Rf 0,72 (etyl axetat);

"H-NMR (CD;0D): 8 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.
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Vi du 2-39: Axit 4-[4-xyano-2-({[(2'R.4S)-6-{[1-(2-metyl-2-propanyl)-1H-

pyrazol-4-vl]cacbamoyl}-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }

amino)phenyl]butanoic

Cong thtrc hda hoc 66

NC NH o
O

TLC: Rf 0,64 (etyl axetat);

"H-NMR (CD;0D): & 1,59, 1,67-1,92, 2,16-2,29, 2,30-2,41, 2,62-2,78, 4,21-
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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(tetrahydro-2H-pyran-4-ylcacbamoyl)

-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl] butanoic

Cong thic héa hoc 67
NC NH 0
o

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

"H-NMR (DMSO-d¢): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1.2-oxazol-5-ylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic

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

"H-NMR (DMSO-ds): & 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.
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Vi du 2-42: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-pyridinylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yljcacbonyl tamino)phenyl|butanoic

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

"H-NMR (DMSO-ds): 8 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1-metyl-1H-pyrazol-5-yl)cacbamoyl]

-2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,58 (clorofom:metanol = 9:1);
"H-NMR (DMSO-ds): 8 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(propylcacbamoyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic

Cong thuc hda hoc 68
NC NH o
O

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: Axit 4-{4-xvano-2-[({(2'R.48)-6-[(2-etoxyetyl)cacbamoyl]-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

Cong thirc hoa hoc 69
COOH
NC NH 0
O
)
ﬁ/\/o\/
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TLC: Rf 0,51 (etyl axetat);

"H-NMR (DMSO-d¢): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(etylcacbamoyl)-2,3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thure hoa hoc 70
NC NH o
O
O NN
H

TLC: Rf 0,59 (etyl axetat);

"H-NMR (DMSO-de): & 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. Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(1-metoxy-2-metyl-2-propanyl)

cacbamovl]-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl}cacbonyl)amino]

phenyl}butanoic

TLC: Rf 0,72 (hexan:etyl axetat = 1:3);

"H-NMR (DMSO-de): & 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 4-[4-xyano-2-({[(2'R.4S)-6-(5-metyl-1.3.4-oxadiazol-

2-y1)-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoat

Cong thurc hoa hoc 71
/@f\/\cooa
NC NH 0
0
(OJN
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Trietylamin (60 pL) va T3P (dung dich etyl axetat 1,7 mol/L, 95 pL) dugc bd
sung ¢ nhiét do phong vao 0,5 mL dung dich trong diclorometan ctia hop chat (50 mg)
duoc tao ra trong Vi du tham khao 11 va axetylhydrazin (16 mg). Hon hop phdn tng
duoc khudy & nhiét d6 phong trong 1,5 gid va sau d6 duoc co dic trong ap suét giam.
Chat Burgess (Metyl N-(trietylammoniosulfonyl)carbamat, 117 mg) dugc bd sung &
nhiét d6 phong vao 5 mL dung dich trong THF cta hop chét thu duoc bang cach lam
tinh khiét du luong thu dwoc bing cot sic ky gel silica (thiét bi lam tinh khiét
Yamazen). Hon hop nay dugc khudy & 100°C trong 1 gio sir dung 16 phan tng vi séng
(Biotage, Ltd.). Dung dich trong nudc natri bicacbonat bdo hoa duge rét vao hdn hop
phan tmg, va hdn hop nay duoc chiét bang etyl axetat. Lép hitu co thu duge dugc rira
bang nudc mudi bao hoa, duoc 1am kho qua magié sulfat khan va sau d6 duoc ¢ dic
trong 4p sut giam. Du luong thu duoc duge lam tinh khiét bang cot sac ky gel silica
(thiét bi 1am tinh khiét Yamazen) dé thu dwoc hop chét trong tiéu dé sang ché (22 mg)
c6 céc tri sb vé tinh chat 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, 7,54,
7,70, 8,72, 9,39.

Vi du 3: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-metyl-1.3.4-oxadiazol-2-yl)-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic

Cong thue hda hoc 72
NC NH o
O
@)
\/N
=N

Hop chit trong tiéu dé sang ché co céc tri sb vé tinh chat vat Iy sau day thu
duoc béng cach thuc hién cung céc quy trinh nhu ¢ Vi du 1 sir dung hop chét dugc tao
ra trong Vi du tham khéo 13, thay vi hop chéat dugc tao ra trong Vi du tham khao 12.
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TLC: Rf 0,93 (diclorometan:metanol = 9:1);

"H-NMR (CDCls): & 1,27, 1,54, 1,70-1,91, 2,17, 2,32, 2,45-2,90, 3,64, 4,35-
A4,48, 4,56-4,66, 6,92, 7,20, 7,28, 7,58, 8,15, 8,92, 9,91, 12,68.

Vidu4

Céc hop chat trong tiéu dé sang ché co cac tri sb vé tinh chit vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 13 — Vidu 1,
ngoai trir viéc axetylhydrazin dugc thay thé bang hop chat hydrazin tuong tng.

Vi du 4-1: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-xyclopropyl-1.3.4-oxadiazol-2-

y1)-2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic
Cong thire hoéa hoc 73

NC NH o)
e

O\N

~

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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[5-(2-metyl-2-propanyl)-1.3.4-

oxadiazol-2-v1]-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-y1} cacbonyl)amino|phenyl }

butanoic

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

'"H-NMR (CDClL): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-etyl-1.3.4-oxadiazol-2-yl)-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl}amino)phenyl]butanoic

TLC: Rf 0,53 (diclorometan:metanol = 9:1);
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"H-NMR (DMSO-de): & 1,32, 1,60, 1,66-1,82, 2,10-2,24, 2,60-2,70, 2,92, 4,09-
421,4,31-4,42,6,99, 7,41, 7,46, 7,57, 7,71, 7,88, 9,91, 12,08.
Vi du tham khéo 14: Etyl 4-[4-xvano-2-({[(2'R.4S)-6-(3-metyl-1.2.4-oxadiazol-

5-y1)-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoat

Cong thue héa hoc 74
/@\/\/\cooa
NC NH 0
O
0
N

Trietylamin (0,144 mL) va T3P (dung dich etyl axetat 1,7 mol/L, 0,380 mL)
duogc bd sung & nhiét do phong vao 0,5 mL etyl axetat dung dich cua hop chit (80 mg)
duoc tao ra trong Vi du tham khao 11 va axetamitoxim (32 mg). Hon hop phan tmg
duoc dun néng trong khi hdi luu trong 4 ngay va sau d6 duoc cd dic trong ap suét
giam. Du luong thu dugc duoc lam tinh khiét bang cot sic ky gel silica (thiét bj lam
tinh khiét Yamazen) @ thu duoc hop chét trong tiéu dé sang ché (49 mg) c6 cac tri sd
vé tinh chét vat ly sau day.

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

"H-NMR (CDCls): & 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.

Vi du 5: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(3-metyl-1.2.4-oxadiazol-5-yl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic
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Cong thirc hoa hoc 75

NC NH

O
o)

MDY

i

Hop chét trong tidu dé sang ché co céc tri s6 vé tinh chit vat 1y sau diy thu
duoc bang cach thuc hién cung cic quy trinh nhu & Vi du 1 st dung hop chét dugc tao
ra trong Vi du tham khao 14, thay vi hop chét dugc tao ra trong Vi du tham khao 12.

TLC: Rf 0,74 (etyl axetat:metanol = 20:1);

"H-NMR (DMSO-d¢): 8 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-florophenyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoat

Cong thurc hoa hoc 76

Xeri cacbonat (84 mg), axit 4-florophenylboronic (36 mg), va nudc tinh khiét
(0,4 mL) duoc bd sung & nhiét do phong vao 0,4 mL 1,2-dimetoxyetDung dich cta
hop chét (70 mg) duoc tao ra trong Vi du tham khdo 10, va moi trudng khi duge thay
thé bang khi agon. Phuc 1,1°-bis(diphenylphosphino)feroxen]paladi(I) diclorua

diclorometan (5 mg) dugc bd sung, va hdn hop nay dugc khudy qua dém & 85°C. Hon
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hop phéan tmg dugc pha lodng bing etyl axetat va sau d6 dugc chiét bang etyl axetat
sau khi bd sung nude. Lép hitu co thu duoe duge rira bang nude va nude mubi bio
hoa, dugc 1am khd qua natri sulfat khan va sau do6 dugc c6 ddc trong ap sudt giam. Du
luong thu dugc duoc 1am tinh khiét bang cot sic ky gel silica (thiét bi lam tinh khiét ty
dong Yamazen) dé thu duoc hop chét trong tiéu dé sang ché (54 mg) c6 cac tri s6 vé
tinh chat vat Iy sau day.

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

"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-florophenyl)-2.3-dihydrospiro
[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thue hoa hoc 77

F

Hop chit trong tiéu dé sang ché c6 céc tri s6 vé tinh chat vat 1y sau day thu
dugc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du 1 st dung hop chét dugc tao
ra trong Vi du tham khéo 15, thay vi hop chat duoc tao ra trong Vi du tham khao 12.

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

"H-NMR (DMSO-ds): 8 1,50-1,60, 1,72, 1,87, 2,06-2,24, 2,60-2,69, 4,03-4,15,
4,24-435,6,87, 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 trong tiéu dé sang ché c6 cac tri s6 vé tinh chat vat Iy sau diy thu

duoc bang cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khéo 15 — Vidu 1,
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ngoai trir viéc axit 4-florophenylboronic duoc thay thé biang hop chét cua axit boronic
tuong ung hodc di vong tuong Uimg.

Vi du 7-1: Axit 4-[4-xvano-2-({[(2'R.4S)-6-phenyl-2.3-dihydrospiro[cromen-

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

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

'"H-NMR (CDCl;): & 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.

Vi du 7-2: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic

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

"H-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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(3-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl |butanoic

Cong thuc hoa hoc 78

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

"H-NMR (DMSO-ds): & 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.

Vidu 7-4: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1H-pyrazol-1-yl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-vl]cacbonyl tamino)phenyl]butanoic
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Cong thure hda hoc 79

NC NH

@)
0

N/N
i)

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

"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1H-pyrazol-5-yl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thure hda hoc 80

NC NH

o}
O

HI\\I AN
N=

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

"H-NMR (DMSO-d¢): & 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.

Vi du 7-6: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-pyridazinyl)-2,3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic
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Cong thire hoa hoc 81

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

"H-NMR (DMSO-ds): & 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.

Vi du 7-7: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1-metyl-1H-pyrazol-4-y1)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]|butanoic

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

'"H-NMR (CDCl): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-pyrimidinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic

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

"H-NMR (DMSO-ds): 6 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-thienyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

TLC: Rf 0,44 (diclorometan: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,
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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-0x0-1-pyrolidinyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoic
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Cong thtrc hoa hoc 82

TLC: Rf 0,47 (diclorometan: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.

Vi du 7-11: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1.3-thiazol-5-y1)-2.3-dihydrospiro

[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl tamino)phenyl]butanoic

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

'H-NMR (CDCl): 8 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.

Vi du 7-12: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(pyrazolo[1.5-a.pyridin-3-yl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

"H-NMR (CDCl): & 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.

Vi du 7-13: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(6-metoxy-3-pyridinyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thirc hda hoc 83

NC NH 5
0

a

O

TLC: Rf 0,56 (etyl axetat);
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"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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[6-(1H-pyrazol-1-y])-3-pyridinyl]

-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl} butanoic

Cong thuc hda hoc 84

NC NH 0
@)

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

"H-NMR (DMSO-ds): 8 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.

Vi du 7-15: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[6-(dimetylamino)-3-pyridinyl}-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino |phenyl } butanoic

Cong thuc hda hoc 85

TLC: Rf 0,58 (clorofom:metanol = 9:1);
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"H-NMR (DMSO-d¢): & 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.

Vi du 7-16: Axit 4-[4-xyano-2-({[(2R.4S)-6-(6-metyl-3-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thirc hoa hoc 86
/C[\/\COOH
NC NH o
0
=
A
|

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

"H-NMR (DMSO-d¢): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(6-floro-3-pyridinyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl|butanoic

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

"H-NMR (DMSO-ds): 6 1,52-1,60, 1,65-1,79, 1,93, 2,07-2,23, 2,60-2,70, 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.

Vi du 7-18: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[6-(metylsulfonyl)-3-pyridinyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,57 (diclorometan:metanol = 9:1);
"H-NMR (DMSO-d¢): 8 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.
Vi du 7-19: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1H-pyrolo[2.3-b]pyridin-5-yl)-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]Jcacbonyl } amino)phenyl|butanoic

TLC: Rf 0,55 (diclorometan:metanol = 9:1);
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"H-NMR (DMSO-ds): 6 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: Axit 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]cacbonyl }amino)

phenyl]butanoic

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

"H-NMR (DMSO-ds): & 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.

Vi du 7-21: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[6-(metylamino)-3-pyridinyl]-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

Cong thuc héa hoc 87

HN
N

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

"H-NMR (DMSO-d¢): & 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[3-(2-hydroxy-2-propanyl) phenyl] -

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

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

"H-NMR (DMSO-d¢): & 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. Axit 4-[4-xyano-2-({[(2R.4S)-6-(2-0x0-1-azetidinyl)-2,3-dihydrospiro

[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic
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TLC: Rf 0,47 (diclorometan:metanol = 20:1);

"H-NMR (DMSO-de): 8 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-0x0-1.3-oxazolidin-3-yl)-2.3-

dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl amino)phenyl|butanoic

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

"H-NMR (DMSO-ds): 6 1,54-1,79, 2,05-2,24, 2,39-2,68, 3,96-4,06, 4,23-4,31,
4.36-4,45, 6,81, 7,01, 7,27, 7,41, 7,56, 7,86, 9,92, 12,10.

Vi du 7-25: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[(4R)-4-hydroxy-2-0x0-1-pyrolidinyl]

-2,3-dihydrospiro[cromen-4.,1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl} butanoic
TLC: Rf 0,40 (diclorometan:metanol = 20:1);
"H-NMR (DMSO-ds): § 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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[4-(metylsulfonyl)phenyl]-2.3-

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

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

"H-NMR (DMSO-de): & 1,58, 1,72, 1,92, 2,08-2,24, 2,60-2,70, 3,23, 4,05-4,17,
4,27-4.39, 6,93, 7,25, 7,41, 7,50, 7,57, 7,84-7,99, 9,88, 12,09.

Vi du 7-27: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-xyanophenyl)-2.3-dihydrospiro

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

TLC: Rf 0,58 (diclorometan: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, 4,27-
438, 6,92, 7,25, 7,40, 7,51, 7,56, 7,87, 9,86, 12,08.

Vi du 7-28: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1-metyl-1H-pyrazol-5-yl)-2.3-

dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl amino)phenyl]butanoic

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

"H-NMR (DMSO-de): § 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 khdo 16: Etyl 4-{4-xyano-2-[({(2'R.4S)-6-[1-(tetrahydro-2H-pyran-

2-v1)-1H-pyrazol-4-yl]-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl))amino]

phenyl}butanoat
Cong thirc hoa hoc 88

Hop chét trong tiéu dé sang ché co cac tri s6 vé tinh chét vat ly sau day thu
duogc bang cach thyc hién cing céc quy trinh nhu & Vi du tham khéo 15 st dung 1-(2-
tetrahydropyranyl)-1H-pyrazol-4-boronic  axit pinacol este, thay vi axit 4-
florophenylboronic.

TLC: Rf 0,62 (hexan:etyl axetat = 1:2);

"H-NMR (CDCl): 8 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1H-pyrazol-4-yl)-2.3-dihydrospiro

[cromen-4.1'-xvyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thtrc hda hoc 89

NC NH //\0

o]

IZ/
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Dung dich axit hydrochloric-1,4-dioxan (4 mol/L, 0,1 mL) dugc bd sung &
nhiét 46 phong vao 1 mL dung dich trong 1,4-dioxan cua hop chét (30 mg) dugc tao ra
trong Vi du tham khao 16. Hon hop phan tmg duge khudy ¢ 60°C trong 3 gio. Sau khi
¢d dac hdn hop phan ung trong ap suat giam, cing cic quy trinh nhu & Vi du 1 dugc
thuc hién dé thu duoc hop chit trong tiéu d& sang ché co céc tri s vé tinh chat vat 1y
sau day.

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

"H-NMR (DMSO-ds): 8 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 khéao 17: Etyl 4-[4-xyano-2-({[(2'R.4S)-6-(4.4.5.5-tetrametyl-1.3.2-

dioxaborolan-2-y1)-2.3-dihvdrospiro[cromen-4.1'-xyclopropan]-2'-ylJcacbonyl }amino)

phenyl]butanoat
Cong thuc hda hoc 90

/I::I:“\/”\Cooa
NC NH

O

O

(@ )XN

Trong khi thay thé méi truong khi niay bang khi agon, kali axetat (1,44 g),
bis(pinacolato)diboron (2,43 g), va phac [1,1°-bis(diphenylphosphino)feroxen]
paladi(Il) diclorua diclorometan (300 mg) duoc bd sung vao 40 mL dung dich trong
dimetyl sulfoxit ctia hop chit (4,00 g) duoc tao ra trong Vi du tham khao 10, va hon
hop nay duoc khudy & 90°C trong 4 gio. Sau khi pha lodng hdn hop phan tmg bang
etyl axetat, nudc duoc bd sung, va hdn hop nay duoc chiét bang etyl axetat. Lép hitu
co thu dugc duoc ria béng nude va nude mudi bio hoa, duoc 1am kho qua natri sulfat
khan va sau d6 dugc cd dic trong ap suat giam. Du luong thu duge duoc lam tinh
khiét bang cot sic ky gel silica (thiét bi lam tinh khiét Yamazen) dé thu dwoc hop chat

trong tiéu dé sang ché (3,54 g) c6 céc trj sé vé tinh chat vat 1y sau day.
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TLC: Rf 0,37 (hexan:etyl axetat = 2:1);

"H-NMR (CDCls): & 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.

Vi du 9: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl |butanoic

Cong thirc hoa hoc 91

NC NH

O

O

N7
|
=
Trong khi thay thé méi truong khi nay bang khi agon, 2-bromopyridin (36 uL),
xeri cacbonat (120 mg), va phtc [1,1°-bis(diphenylphosphino)feroxen]paladi(Il)
diclorua diclorometan (7,5 mg) dugc bd sung vao dung dich ciia hop chat nay (100
mg) duoc tao ra trong Vi du tham khao 17 trong 1,2-dimetoxyetan (0,3 mL) va nude
(0,3 mL), va hdn hop nay duoc khudy ¢ 95°C trong 17 gid. Hon hop phan tmg dugc
chiét bang etyl axetat, va 16p hitu co thu duoc dugc rira bing nuéde va nude mudi bio
hoa, duge 1am khé qua natri sulfat khan va sau d6 duoc c6 dic trong ap suat giam. Du
luong thu duge duge 1am tinh khiét bang cot sic ky gel silica (thiét bi lam tinh khiét
Yamazen) dé thu dugc Etyl 4-[4-xyano-2-({[(2'R,4S)-6-(2-pyridinyl)-2,3-dihydrospiro
[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl|butanoat, va cung cic quy
trinh nhu ¢ Vi du 1 duoc thuc hién st dung hop chét nay dé thu duoc hop chét trong
tiu dé sang ché co cac tri s vé tinh chét vat Iy sau day.
TLC: Rf 0,44 (diclorometan: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
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Céc hop chit trong tiéu dé sang ché c6 cic tri s6 vé tinh chit vat Iy sau day thu
duoc béng cach thyc hién cung cac quy trinh nhu ¢ Vi du 9, ngoai trur viéc 2-
bromopyridin duoc thay thé bang di vong chira halogen twong tng.

Vi du 10-1: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-pyrimidinyl)-2.3-dihydrospiro

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

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

"H-NMR (DMSO-ds): & 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: Axit 4-[4-xyano-2-({[(2R.4S)-6-(1.3-thiazol-2-y])-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thirc hoa hoc 92

NC NH o
o

L/S
TLC: Rf 0,81 (etyl axetat:metanol = 20:1);
'H-NMR (CDCL): & 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: Axit 4-[4-xvano-2-({[(2R.4S)-6-(1.3-oxazol-2-yl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thirc hoa hoc 93

NC NH

O
)

N =
.’

TLC: Rf 0,81 (etyl axetat:metanol = 20:1);
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"H-NMR (CDCl): & 1,18-1,29, 1,53, 1,68-1,86, 2,09-2,33, 2,43-2,87, 3,60,
4,39, 4,52-4,64, 6,90, 7,15, 7,17, 7,28, 7,67, 7,72, 8,05, 8,92, 9,95.
Vi du 10-4: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(1-metyl-1H-1.2.3-triazol-4-yl)-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic
Cong thirc hoa hoc 94

NC NH o
o)

NN
N~y
\
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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(3-pyridazinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]lcacbonyl }amino)phenyl]butanoic

Cong thurc hoa hoc 95

NC NH

0
0

=

N
i

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

'"H-NMR (CDCls): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(2-pyrazinyl)-2.3-dihydrospiro

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

TLC: Rf 0,40 (diclorometan:metanol = 9:1);
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'"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: Axit 4-{4-xyano-2-[({(2'R.4S)-6-[5-(metylsulfonyl)-2-pyridinyl]-

2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,48 (diclorometan:metanol = 9:1); |
"H-NMR (DMSO-d): & 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: Axit 4-{4-xyano-2-[({(2'R.45)-6-[5-(hydroxymetyl)-2-pyridinyl]-

2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl }cacbonyl)amino]phenyl } butanoic
TLC: Rf 0,42 (diclorometan:metanol = 9:1);
"H-NMR (DMSO-d¢): & 1,51-1,62, 1,63-1,87, 2,07-2,30, 2,53-2,75, 4,03-4,19,
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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-floro-2-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

'"H-NMR (DMSO-ds): & 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 du 10-10: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(6-metoxy-2-pyridinyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

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

'H-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.

Vi du 10-11: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-metoxy-2-pyridinyl)-2.3-

dihydrospiro|cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

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

'"H-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.

Vi du 10-12: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(5-metyl-1.2.4-oxadiazol-3-yl)-

2.3-dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]Jcacbonyl }amino)phenyl]butanoic
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TLC: Rf 0,69 (etyl axetat:metanol = 9:1);

"H-NMR (CDCl3): & 1,19-1,31, 1,56, 1,70-1,88, 2,12-2,32, 2,42-2,84, 3,54,
4,37,4,56, 6,92, 7,16-7,31, 7,71-7,82, 8,91, 9,84.

Vi du 11: Axit 4-(4-xyano-2-{[(2'R.4S)-2.3-dihydrospiro[1-benzopyran-4.1'-

xyclopropan]-2'-cacbonyl]amino }phenyl) butanoic

Hop chét trong tiéu dé sang ché co cac tri sb vé tinh chét vat ly sau day thu
duoc bang cach thuc hién cing cac quy trinh nhu & Vi du tham khao 10 — Vidu 1 st
dung hop chit duoc tao ra trong Vi du tham khao 9 va hop chat duoc tao ra trong Vi
du tham khao 3.

TLC: Rf 0,62 (clorofom: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 khdo 18: Axit (2'R.4S)-2'-{[2-(4-etoxy-4-oxobutyl)-5-florophenyl]

cacbamovl}-2.3-dihvdrospiro[ 1-benzopyran-4.1'-xyclopropan]-6-cacbonxylic

Hop chit trong tiéu dé sang ché c6 cac tri s6 vé tinh chit vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 7 — Vi du tham
khao 9 — Vi du tham khao 10 — Vi du 1, ngoai trix viéc 5-floro-2-iodonitrobenzen
duoc st dung thay vi 3-nitro-4-bromobenzaldehyt.

"H-NMR (DMSO-ds): & 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

Céc hop chét trong tiéu d& sang ché co cac tri s§ vé tinh chat vat Iy sau day thu
duoc bing cach thuc hién cing cc quy trinh nhu & Vi du tham khao 12 — Vidu 1 st
dung hop chit duoc tao ra trong Vi du tham khao 18 thay vi hop chat duoc tao ra trong
Vi du tham khao 11, stt dung metylamin hydrolorua hozc hop chat amin tuong tmg.

Vi du 12-1: Axit 4-[4-floro-2-({[(2R.4S)-6-(metylcacbamoyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

TLC: Rf 0,69 (etyl axetat:metanol = 19:1);

"H-NMR (CDsOD): & 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.
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Vi du 12-2: Axit 4-{4-floro-2-[({(2'R.4S)-6-[(2-metoxyetyl)cacbamoyl]-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)amino]phenyl } butanoic

TLC: Rf 0,67 (etyl axetat:metanol = 19:1);

"H-NMR (DMSO-ds): 8 1,51-1,79, 2,06-2,22, 2,41-2,61, 3,25, 3,36-3,46, 4,07,
4,31, 6,83, 6,95, 7,19, 7,33, 7,43, 7,63, 8,42, 9,74, 12,06.

Vi du 12-3: Axit 4-{4-floro-2-[({(2'R.4S)-6-[(1-metyl-1H-pyrazol-4-yl)cacbamoyl]

-2.3-dihydrospiro[cromen-4.,1'-xyclopropan]-2'-yl } cacbonyl)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 khdo 19: Etyl 4-(2-{[(1R.2R)-6'-(benzyloxy)-2'.3"-dihydrospiro

[xyclopropan-1.1'-inden]-2-cacbonyl]amino }-4-xyanophenyl)butanoat

Hop chat trong tiéu dé sang ché co cac tri sd vé tinh chat vat ly sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 1 — Vi du tham
khao 2 — Vi du tham khao 3 — Vi du tham khao 10, st dung 6-(benzyloxy)-2,3-
dihydro-1H-inden-1-on thay vi 4-cromanon.

Cong thure hda hoc 96

@f\/\coza
NC NH
o p
o

'H-NMR (CDCls): & 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.

Vi du 13: Axit 4-[2-({[(1R,2R)-6'-(benzyloxy)-2'.3'-dihydrospiro[xyclopropan-

1.1'-inden]-2-yl]cacbonyl } amino)-4-xyanophenyl|butanoic

Hop chét trong tiéu dé sang ché co cac tri sb vé tinh chét vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du 1 st dung hop chét dugc tao
ra trong Vi du tham khao 19, thay vi hop chat duoc tao ra trong Vi du tham khao 12.

TLC: Rf 0,53 (diclorometan:metanol = 10:1);
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"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: Axit 4-[4-xvano-2-({[(1R.2R)-6'-hydroxy-2'.3'-dihydrospiro

[xyclopropan-1.1'-inden]-2-yl]cacbonyl }amino)phenyl]butanoic

10% paladi/cacbon (12 mg) dugc bd sung vao dung dich ciia hop chit (40 mg)
duoc tao ra trong Vi du 13 trong etyl axetat (3 mL) va 1,4-dioxan (1 mL). Sau khi thay
thé moi truong khi ndy bang khi hydro, hdn hop niy duoc khudy & nhiét do phong
trong 9 gid. Hon hop phan tmg duoc loc sir dung Celite, va chét loc dugc ¢o dic trong
ap sudt giam. Du luong thu duoc duoc 1am tinh khiét bang cot sic ky gel silica dé thu
duoc hop chét trong tiéu d& sang ché (32 mg) c6 cac tri s vé tinh chét vat Iy sau day.

TLC: Rf 0,40 (diclorometan: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-cacbonyl]amino } phenyl)butanoat

Hop chét trong tiéu dé sang ché co cac tri s6 vé tinh chat vat 1y sau day thu
duoc bang cach thuc hién cing cac quy trinh nhu ¢ Vi du 14 st dung hop chat dugc
tao ra trong Vi du tham khao 19, thay vi hop chéit 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-

yDmetoxy]-2'.3'-dihydrospiro[xyclopropan-1.1'-inden]-2-cacbonyl }amino)phenyl]butanoat

Trong dong nito, xyanometylentributylphosphoran (0,06 mL) dugc nhd giot
vao 0,2 mL dung dich trong toluen cta hgp chét (30 mg) dugc tao ra trong Vi du tham
khao 20 va (1-metylpyrazol-4-yl)metanol (9,6 mg), va hdn hop nay dugc khudy qua
dém & 100°C. Hon hop phan tmg dugc ¢d ddc trong 4p suat giam. Du lwong thu dugc
duogc lam tinh khiét bang cot sic ky gel silica dé thu dugc hop chat trong tiéu dé sang
ché (7 mg) ¢6 cac tri sb vé tinh chét 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.
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Vi du 15: Axit 4-{4-xyano-2-[({(1R.2R)-6'-[(1-metyl-1H-pyrazol-4-y)metoxy]-

2' 3'-dihydrospiro[xyclopropan-1.1'-inden]-2-yl} cacbonyl)amino]phenyl } butanoic

Hop chit trong tiéu dé sang ché co céc tri sb vé tinh chit vat Iy sau day thu
duoc bﬁng cach thuc hién cung cac quy trinh nhu ¢ Vi du 1 st dung hop chét dugc tao
ra trong Vi du tham khao 21, thay vi hop chét duoc tao ra trong Vi du tham khao 12.

TLC: Rf 0,26 (diclorometan:metanol = 20:1);

'H-NMR (DMSO-ds): 6 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, 7,77, 7,96.

Vi du tham khao 22: Etyl 4-[4-xyano-2-({(1R.2R)-6'-[2-(metylamino)-2-

oxoetoxy]-2'.3'-dihydrospiro[xyclopropan-1.1'-inden]-2-cacbonyl } amino)phenyl]butanoat

Kali cacbonat (33 mg) va tetrabutylamoni iodua (4,4 mg) va tiép theo 2-cloro-
N-metylaxetamit (25,7 mg) duoc bd sung & nhiét do phong vao 0,5 mL dung dich
trong DMF ctia hop chét (50 mg) dugc tao ra trong Vi du tham khao 20. Hon hop phan
tmg duoc khudy qua dém & 50°C. Hén hop phan timg duoc pha lodng bang etyl axetat
va, sau khi bd sung dung dich trong nudc amoni clorua bio hoa va nudc, duge chiét
bang etyl axetat. Lop hiru co thu dugce duoc rira bang nuéde va nude mudi 20%, duoc
1am kho qua natri sulfat khan va sau d6 duoc c¢b dic trong 4p suét giam. Du lugng thu
dwoc duoc 1am tinh khiét bang cot sic ky gel silica (thiét bi lam tinh khiét Yamazen)
dé thu duoc hop chit trong tiéu dé sang ché (51 mg) ¢ céc tri s& vé tinh chit vat 1y
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.

Vi du 16: Axit 4-{4-xyano-2-[({(1R.2R)-6'-[2-(metylamino)-2-oxoetoxy]-2'.3'-

dihydrospiro[xyclopropan-1.1'-inden]-2-yl}cacbonyl)amino]phenyl} butanoic

Hop chét trong tiéu d& sang ché c6 cac tri sb vé tinh chat vat 1y sau day thu
duogc bang cach thuc hién cung cac quy trinh nhu & Vi du 1 sir dung hop chat dugc tao
ra trong Vi du tham khao 22, thay vi hop chét dugc tao ra trong Vi du tham khao 12.

TLC: Rf 0,59 (etyl axetat:metanol = 9:1);
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"H-NMR (DMSO-d¢): & 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.
Vi du 17: Axit 4-{4-xyano-2-[({(1R.2R)-6'-[2-(dimetylamino)-2-oxoetoxy]-

2' 3'-dihydrospiro[xyclopropan-1.1'-inden]-2-yl }cacbonyl)amino]phenyl } butanoic

Hop chét trong tiéu dé sang ché c6 cac tri sb vé tinh chat vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 22 — Vidu 1, str
dung 2-cloro-N,N-dimetylaxetamit thay vi 2-cloro-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 khdo 23: Etyl 4-[4-xyano-2-({(1R.2R)-6"-[(triflorometansulfonyl)

oxy]-2'.3'-dihydrospiro[xyclopropan-1.1'-inden]-2-cacbonyl } amino)phenyl]butanoat

Cong thuc héa hoc 97
/@f\A COOEt
NC NH
o
O\SZO
U R

Trong méi truong khi nito, trietylamin (0,1 mL) va 1,1,1-trifloro-N-phenyl-N-
(triflorometylsulfonyl)metansulfonamit (128 mg) dwoc bd sung vao 2 mL dung dich
diclorometan cua hop chét (100 mg) dugce tao ra trong Vi du tham khao 20, va hon hop
nay duoc khudy & nhiét @6 phong cho 3 gio. Hon hop nay duoc khudy thém & nhiét do
phong trong 2 gid sau khi bd sung 1,1,1-trifloro-N-phenyl-N-(triflorometylsulfonyl)
metansulfonamit (128 mg) vao chit 1éng phan tmg. chit 1ong phan ting dugc lam tinh
khiét bang cot sic ky gel silica dé thu duoc hop chit trong tiéu dé sang ché (130 mg)
c6 céc tri sO vé tinh chat vat 1y 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 khao 24: Axit (1R,2R)-2-{[5-xyano-2-(4-etoxy-4-oxobutyl)

phenyl]cacbamovyl}-2'.3'-dihydrospiro[xyclopropan-1.1'-inden]-6'-cacbonxylic
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Cong thire hoa hoc 98
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Hop chat (120 mg) dugc tao ra trong Vi du tham khao 23 dugc hoa tan trong
DMSO (3 mL) va duoc khir khi bing séng siéu am trong 4p suat giam. 1,3-
Bis(diphenylphosphino)propan (dppp; 18 mg), paladi(Il) axetat (10 mg), liti clorua (92
mg), natri fomat (148 mg), diisopropyletylamin (0,34 mL), va axetic anhydrua (0,19
mL) dugc bd sung vao chat 1ong phan tmg. Hon hop nay dugc khudy & 90°C trong 4
gid trong khi thay thé méi truong khi nay bang khi cacbon monoxit. Sau khi bd sung
0,1 N dung dich trong nuéc cia axit hydrochloric, hdn hop phén timg dugc chiét bang
etyl axetat, va 16p hitu co thu duoc dugc lam kho qua natri sulfat khan va sau d6 dugc
cb ddc trong 4p suat giam. Du lugng thu duge duoc 1am tinh khiét bang cot sac ky gel
silica dé thu duoc hop chit trong tiéu dé sang ché (40 mg) c6 céc tri s6 vé tinh chat vat
ly sau day.

'"H-NMR (CDClL): & 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 chit trong tiéu d& sang ché co cac tri s6 vé tinh chat vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khdo 12 — Vidu 1 st
dung hop chét duoc tao ra trong Vi du tham khao 24 thay vi hop chat duoc tao ra trong
Vi du tham khéo 11, st dung metylamin hydrolorua hoic hop cht amin tuong tmg.

Vi du 18-1: Axit 4-[4-xyano-2-({[(1R.2R)-6'-(metylcacbamoyl)-2'.3'-dihydrospiro

[xyclopropan-1.1'-inden]-2-yl]cacbonyl }amino)phenyl]butanoic

-103-



33624

Cong thte hda hoc 99
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TLC: Rf 0,29 (diclorometan: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.

NC

Vi du 18-2: Axit 4-{4-xyano-2-[({(1R.2R)-6'-[(2-metoxyetyl)cacbamoyl]-2'.3'-

dihvdrospiro[xyclopropan-1.1'-inden]-2-vy1} cacbonyl)amino]phenyl } butanoic
Cong thure héa hoc 100

= COOCH

TLC: Rf 0,50 (diclorometan:metanol = 20:1);

"H-NMR (CDCls): § 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: Axit 4-{4-xvano-2-[({(1R.2R)-6'-[(1-metyl-1H-pyrazol-4-yl)

cacbamoyl]-2'.3"-dihydrospiro[xyclopropan-1.1'-inden]-2-y1 } cacbonyl)amino]phenyl } butanoic
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Cong thtrc hoa hoc 101
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TLC: Rf 0,28 (diclorometan:metanol = 20:1);

"H-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.

NC

Vi du 19: Axit 4-[4-xvano-2-({[(1R.2R)-6'-(3-pyridinyl)-2'.3'-dihydrospiro

[xyclopropan-1.1'-inden]-2-vyl]cacbonyl}amino)phenyl]butanoic

Hop chét trong tiéu dé sang ché c6 céc tri s6 vé tinh chit vat 1y sau day thu
duogc bang cach thyuc hién cling cac quy trinh nhu & Vi du tham khao 15 — Vidu 1 st
dung hop chit dugc tao ra trong Vi du tham khdo 23, sir dung axit pyridin-3-boronic
thay vi axit 4-florophenylboronic.

TLC: Rf 0,30 (diclorometan:metanol = 20:1);

"H-NMR (CDs;OD): 6 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 khao 25: Axit (2'R.4S)-2'-{[5-Xxyano-2-(4-etoxy-4-oxobutyl)

phenyl]cacbamoyl}-7-floro-2.3-dihydrospiro[ 1-benzopyran-4,1'-xyclopropan]-6-cacbonxylic
Cong thurc hdéa hoc 102

OO
NC NH

0

0

COH
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Hop chét trong tiéu dé sang ché co cac tri s vé tinh chat vat 1y sau day thu
duogc bang cach thuc hién cing cac quy trinh nhu & 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 du
tham khao 6 — Vi du tham khao 10 — Vi du tham khao 11, st dung 7-florocroman-4-
on thay vi 4-cromanon.

"H-NMR (CDCls): & 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.

Vidu 20

Céc hop chit trong tiéu d& sang ché co cac tri s§ vé tinh chat vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 12 - Vidu 1 su
dung hop chit dugc tao ra trong Vi du tham khao 25 thay vi hop chét dugc tao ra trong
Vi du tham khao 11, str dung metylamin hydrolorua hodc hop chit amin tuong ung.

Vi du 20-1: Axit 4-[4-xyano-2-({[(2'R.4S)-7-floro-6-(metylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Cong thirc hoa hoc 103

NC NH o

o

F

CH

0 N/ 3
H

TLC: Rf 0,74 (diclorometan: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: Axit 4-{4-xyano-2-[({(2'R.4S)-7-floro-6-[(2-metoxyetyl)cacbamoyl]

-2.3-dihydrospiro|cromen-4.1'-xyclopropan]-2'-y1} cacbonyl)amino]phenyl } butanoic
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Cong thure hda hoc 104

o
o H/\/ “CH,

TLC: Rf 0,49 (diclorometan:metanol = 10:1);

'"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(etylcacbamoyl)-7-floro-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]Jcacbonyl } amino)phenyl]butanoic

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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-floro-6-(propylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

TLC: Rf 0,56 (hexan:etyl axetat = 1:2);

"H-NMR (DMSO-ds): 8 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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-floro-6-(isopropylcacbamoyl)-

2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic
Cong thurc hda hoc 105

TLC: Rf 0,68 (hexan:etyl axetat = 1:3);
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"H-NMR (DMSO-ds): 6 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.
Vi du 21: Axit 4-[4-xyano-2-({[(2R.4S)-6-floro-2.3-dihydrospiro[cromen-4,1'-

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

Hop chat trong tiéu dé séng ché c6 cac tri sb vé tinh chét vat 1y sau day thu
duoc bé‘mg cach thyuc hién cung céc quy trinh nhu & Vi du tham khao 1 — Vi du tham
khao 2 — Vi du tham khao 3 — Vi du tham khao 10 — Vi du 1 st dung 6-floro-4-
cromanon thay vi 4-cromanon.

TLC: Rf 0,38 (diclorometan:metanol = 10:1);

"H-NMR (CDCls): 8 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 khdo 26: Etyl 4-(2-{[(2'R.4S)-6-benzoyl-2.3-dihydrospiro[1-

benzopyran-4,1'-xyclopropan]-2'-cacbonyl]amino } -4-xyanophenyl)butanoat

Axit phenylboronic (10 mg), kali cacbonat (22 mg), va phuc [1,1°-
bis(diphenylphosphino)feroxen|paladi(I) diclorua diclorometan (9 mg) dugc bd sung
vao 1 mL dung dich trong anisol cua hop chét (30 mg) duoc tao ra trong Vi du tham
khao 10, va hdn hop nay duoc khudy ¢ 80°C trong 3 gi& trong mdi trudong khi cacbon
monooxit. Dung dich trong nu6c natri bicacbonat bdo hoa duge rét vao hdn hgp phan
tmg, va hdn hop nay dugc chiét bang etyl axetat. Lép hitu co thu duoe duge ria bang
nude mudi bio hoa, duge 1am kho qua magié sulfat khan va sau d6 dugc ¢ ddc trong
&p suat giam. Du luong thu dugc duge 1am tinh khiét bing cot sic ky gel silica (thiét
bi 1am tinh khiét Yamazen) dé thu dugc hop chit trong tiéu dé sang ché (18 mg) co céc
tri s6 vé tinh chét vat 1y sau day.

TLC: Rf 0,38 (hexan:etyl axetat = 1:1);

'"H-NMR (CDCl;): & 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: Axit 4-[2-({[(2'R.4S)-6-benzoyl-2.3-dihydrospiro[cromen-4.1'-

xyclopropan]-2'-yl]cacbonyl }amino)-4-xyanophenyl]butanoic
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Hop chét trong tiéu dé sang ché c6 cac tri s6 vé tinh chét vat 1y sau day thu
duoc bang cach thuc hién cung cac quy trinh nhu & Vi du 1 sir dung hop chat dugc tao
ra trong Vi du tham khao 26, thay vi hop chét duoc tao ra trong Vi du tham khdo 12.

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

"H-NMR (DMSO-ds): & 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.

Vidu23

Céc hop chit trong tiéu d& sang ché co cac tri s6 vé tinh chit vét Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 26 — Vi du 1,
ngoai trir viéc axit phenylboronic duoc thay thé bang axit boronic twong tmg.

Vi du 23-1: Axit 4-[4-xvano-2-({[(2'R.4S)-6-(xyclopropylcacbonyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

TLC: Rf 0,41 (diclorometan:metanol = 9:1);

"H-NMR (CDCls): & 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: Axit 4-[2-({[(2'R.4S)-6-axetyl-2,3-dihydrospiro[cromen-4.1'-

xyclopropan]-2'-yl]cacbonyl }amino)-4-xyanophenyl]butanoic

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

'H-NMR (CDCl3): & 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-

dihvdrospiro[1-benzopyran-4.1'-xyclopropan]-2'-cacbonyl]amino } phenyl)butanoat

Trong méi trudong khi agon, natri hydroxit (2,3 mg) dugc bd sung vao 2 mL
dung dich trong DMSO ctia L-prolin (7 mg), va hdn hop nay dwoc khudy & nhiét do
phong trong 30 phut. Hop chét (40 mg) duoc tao ra trong Vi du tham khao 10, dong
iodua (11 mg), va natri metansulfinat (37 mg) dugc bo sung vao hdn hgp phan tmg thu
dwoc, va hon hop nay duoc khudy & 100°C trong 1 gi¢ st dung 16 phan Gng vi séng
(Biotage, Ltd.). Hon hop phan tmg dugc 1am tinh khiét bang cot sic ky gel silica (thiét
bi lam tinh khiét Yamazen) dé thu duoc hop chit trong tiéu dé sang ché (33 mg) c6 cac

tri s6 vé tinh chét vat ly sau day.
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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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(metylsulfonyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl ]butanoic

Hop chét trong tiéu dé séng ché c6 cac tri sb vé tinh chét vat 1y sau day thu
duoc béng cach thuc hién cung céc quy trinh nhu ¢ Vi du 1 sit dung hop chét dugc tao
ra trong Vi du tham khao 27, thay vi hop chét duoc tao ra trong Vi du tham khao 12.

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

"H-NMR (DMSO-ds): 6 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: Axit 4-[4-xvano-2-({[(2R.4S)-6-(xyclopropylsulfonyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

Hop chét trong tiéu @ sang ché co cac tri sé vé tinh chét vat 1y sau day thu
dugc béng cach thuc hién cling céc quy trinh nhu ¢ Vi du tham khao 27 — Vidu 1, st
dung natri xyclopropansulfinat thay vi natri metansulfinat.

TLC: Rf 0,40 (diclorometan: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.

Vi du tham khdo 28: Axit (2'R.4S)-7-(benzyloxy)-2.3-dihydrospiro[1-

benzopyran-4.1'-xyclopropan]-2'-cacbonxylic

Cong thirc hoa hoc 106

HO,C

al
Hop chét trong tiéu dé sang ché co cac tri sé vé tinh chét vat ly sau day thu
duoc bang cach thuc hién cing cac quy trinh nhu & Vi du tham khao 1 — Vi du tham

khao 2 — Vi du tham khao 3, st dung 7-(benzyloxy)-2,3-dihydro-4H-cromen-4-on

thay vi 4-cromanon.
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TLC: Rf 0,21 (hexan:etyl axetat = 1:1);

'"H-NMR (CDCl3): & 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 luu cia HPLC: 12,2 phut (CHIRALPAK IC 4,6 mm x 250 mm
hexan:etyl axetat:axit trifloroaxetic = 97:3:1).

Vi du tham khao 29: Etyl 4-(2-{[(2'R.4S)-7-(benzyloxy)-2.3-dihydrospiro[1-

benzopyran-4.1'-xvyclopropan]-2'-cacbonyl]amino} -4-xyanophenyl)butanoat

Cong thure héa hoc 107

Hop chét trong tiéu d& sang ché ¢ cac tri s6 vé tinh chét vat 1y sau day thu
duogc bang cach thuc hién cing cac quy trinh nhu & Vi du tham khao 10 st dung hop
chét duogc tao ra trong Vi du tham khao 28, thay vi hop chéit duoc tao ra trong Vi du
tham khdo 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: Axit 4-[2-({[(2'R.4S)-7-(benzyloxy)-2.3-dihydrospiro[cromen-4.1'-

xvyclopropan]-2'-vl]cacbonyl }amino)-4-xyanophenyl]butanoic

Cong thirc hda hoc 108
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Hop chit trong tiéu dé sang ché c6 cac tri s6 vé tinh chat vat Iy sau dy thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du 1 str dung hop chét duoc tao
ra trong Vi du tham khao 29, thay vi hop chét dugc tao ra trong Vi du tham khao 12.

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

'"H-NMR (CDCls): & 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 khao 30: Etyl 4-(4-xyano-2-{[(2'R.4S)-7-hydroxy-2.3-dihydrospiro

[1-benzopyran-4.1'-xyclopropan]-2'-cacbonyl]amino } phenyl)butanoat

Cong thuc hoa hoc 109

NC NH 0

0

OH

ASCA-2 (tén thuong mai, 50% udét, 300 mg) dugce bd sung vao hdn hop dung
dich ctia hop chat (650 mg) duge tao ra trong Vi du tham khao 29 trong etanol (50
mL) va etyl axetat (10 mL), va hdn hop nay dugc khudy & nhiét 4§ phong trong 8 gioy
trong moi truong khi hydro. Hon hop phan tmg dugc loc stt dung Celite (tén thuong
mai), va sau do chat loc duoc ¢o dic trong ap sut giam. Du luong thu dugc dugc lam
tinh khiét bang cot sic ky gel silica (thiét bi lam tinh khiét Yamazen) va sau d6 dugc
rira bang tert-butyl metyl ete va hexan dé thu dwoc hop chét trong tiéu dé sang ché
(368 mg) c6 céc tri sb vé tinh chat vat 1y sau day.

TLC: Rf 0,28 (hexan:etyl axetat = 1:1);

"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-(3-pyridinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-vl]cacbonyl }amino)phenyl]butanoic

Hop chét trong tiéu d& sing ché ¢o cac tri sb vé tinh chat vat ly sau day thu
duoc bﬁng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 23 — Vi du tham
khao 15 — Vi du 1 st dung hop chat duoc tao ra trong Vi du tham khao 30 thay vi hop
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chét duoc tao ra trong Vi du tham khao 20, sir dung axit pyridin-3-boronic thay vi axit
4-florophenylboronic.

TLC: Rf 0,39 (diclorometan:metanol = 9:1);

"H-NMR (DMSO-ds): 8 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.

Vidu28

Céc hop chit trong tiéu d& sang ché co cac tri s6 vé tinh chat vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 23 — Vi du tham
khao 24 — Vi du tham khao 12 — Vi du 1 sir dung hop chét duoc tao ra trong Vi du
tham khao 30 thay vi hop chét dugc tao ra trong Vi du tham khao 20, st dung
metylamin hydrolorua hoac 2-metoxyetylamin.

Vi du 28-1: Axit 4-[4-xyano-2-({[(2'R.4S)-7-(metylcacbamoyl)-2.3-dihydrospiro

[cromen-4.,1'-xvclopropan]-2'-yl]cacbonyl }amino)phenyl |butanoic

Cong thirc hda hoc 110

NC NH 0]

0

H
N\
CH,
¢
TLC: Rf 0,40 (diclorometan:metanol = 9:1);
"H-NMR (DMSO-ds): 6 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: Axit 4-{4-xyano-2-[({(2'R.4S)-7-[(2-metoxyetyl)cacbamoyl]-2,3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic

Cong thuc hoa hoc 111
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TLC: Rf 0,40 (diclorometan:metanol = 9:1);

'"H-NMR (CDCl3): & 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: Axit 4-[2-({[(2'R.4S)-6-(benzyloxy)-2.3-dihydrospiro[cromen-4.1'-

xyclopropan]-2'-yl]cacbonyl}amino)-4-xyanophenyl]butanoic

Hop chét trong tiéu dé sang ché co céc tri sb vé tinh chét vat ly sau day thu
duoc béng cach thuc hién ciing cac quy trinh nhu & Vi du tham khao 1 — Vi du tham
khao 2 — Vi du tham khdo 3 — Vi du tham khao 4 — Vi du tham khao 6 — Vi du
tham khao 10 — Vi du 1, st dung 6-(benzyloxy)-3,4-dihydro-2H-1-benzopyran-4-on
thay vi 4-cromanon, st dung iodoetan thay vi iodometan.

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

"H-NMR (CDCl3): & 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 khéo 31: Etyl 4-(4-xyano-2-{[(2'R.4S)-6-hydroxy-2.3-dihydrospiro

[1-benzopyran-4.1'-xyclopropan]-2'-cacbonyl]amino } phenyl)butanoat

Hop chét trong tiéu dé sang ché c6 cac tri sé vé tinh chét vat ly sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 1 — Vi du tham
khao 2 — Vi du tham khdo 3 — Vi du tham khao 4 — Vi du tham khdo 6 — Vi du
tham khao 10 — Vi du tham khao 30, st dung 6-(benzyloxy)-3,4-dihydro-2H-1-
benzopyran-4-on thay vi 4-cromanon.

TLC: Rf 0,66 (hexan:etyl axetat = 1:2);

'H-NMR (CDCls): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-hydroxy-2.3-dihydrospiro[cromen-

4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Hop chiét trong tiéu d& sang ché c6 céc tri sb vé tinh chat vat 1y sau ddy thu
duoc béng cach thuc hién cung cac quy trinh nhu & Vidu 1, st dung hop chét dugc tao
ra trong Vi du tham khao 31 thay vi hop chét duogc tao ra trong Vi du tham khao 12.

TLC: Rf 0,38 (diclorometan:metanol = 9:1);
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"H-NMR (CDsOD): § 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.

Vidu3l

Céc hop chét trong tiéu d& sang ché ¢6 cac tri s vé tinh chat vét 1y sau day thu
duoc béng cach thuc hién cung céc quy trinh nhu ¢ Vi du tham khdo 21 — Vidu 1, su
dung hop chét dugc tao ra trong Vi du tham khao 31 thay vi hop chat duogc tao ra trong
Vi du tham khao 20, st dung 2-oxazolmetanol hodc metanol thay vi (1-metylpyrazol-
4-yl)metanol.

Vi du 31-1: Axit 4-[4-xyano-2-({[(2'R.45)-6-(1.3-oxazol-2-ylmetoxy)-2.3-

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

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

"H-NMR (CDsOD): & 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.

Vi du 31-2: Axit 4-(4-xvano-2-{[(2'R.4S)-6-metoxy-2.3-dihydrospiro[1-

benzopyran-4,1'-xyclopropan]-2'-cacbonyl]amino } phenyl)butanoic

TLC: Rf 0,35 (etyl axetat);

"H-NMR (DMSO0-de)d 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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-(1.3-oxazol-2-ylmetoxy)-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Hop chét trong tiéu d& sang ché c6 cac tri sb vé tinh chat vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khdo 21 — Vidu 1, st
dung hop chét duoc tao ra trong Vi du tham khdo 30 thay vi hgp chét duoc tao ra trong
Vi du tham khao 20, st dung 2-oxazolmetanol thay vi (1-metylpyrazol-4-yl)metanol.

TLC: Rf 0,47 (diclorometan: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 khéao 32: Etyl (2'R.4S)-7-metoxy-2.3-dihydrospiro[1-benzopyran-

4.1'-xyclopropan]-2'-cacboxylat
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Cong thire hda hoc 112

@
EtO,C

o
|

CH,

Cung cac quy trinh nhu & Vi du tham khao 4 dugc thuc hién stir dung hop chét
duoc tao ra trong Vi du tham khao 28 thay vi hop chét duoc tao ra trong Vi du tham
khéo 3, sir dung iodoetan thay vi iodometan. Paladi hydroxit/cacbon (10% wét, 0,2 g)
duoc bd sung vao 5 mL dung dich trong etyl axetat ctia hgp chét thu dwoc (2,1 g), va
hén hop nay dugc khudy & nhiét &6 phong trong 30 phit trong méi truong khi hydro.
Hon hop phan tmg duoc loc sir dung Celite (tén thuong mai), va sau d6 chat loc duoc
cb dic trong 4p suit giam. Sau khi bo sung kali cacbonat (1,46 g) vao 5 mL dung dich
trong DMF ctia du luong thu dugc (1,31 g), iodometan (1,5 g) dwoc nhd giot, va hon
hop nay dugc khudy qua dém & nhiét do phong. Hon hop phén tmg dugc rét vao nude
da va duoc chiét bang hdn hop dung dich hexan-etyl axetat. Lép hitu co thu dugce duge
rira bang nude va nude mudi bio hoa, dugc 1am khd qua natri sulfat khan va sau do6
duoc co dac trong 4p sudt giam dé thu dugc hop chét trong tiéu dé sang ché (1,38 g) c6
céc tri s vé tinh chat vat Iy sau day.

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

"H-NMR (CDCls): & 1,25, 1,55-1,60, 2,05, 2,13-2,20, 3,75, 4,05-4,20, 4,23-
431, 6,38, 6,45, 6,59.

Vidu 33

Céc hop chit trong tiéu @& sang ché c6 cac tri s6 vé tinh chat vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 5 — Vi du tham
khao 6 — Vi du tham khao 10 — Vi du tham khao 11 — Vi du tham khao 12 — Vi du
1, sir dung hop chét duoc tao ra trong Vi du tham khao 32 thay vi hop chét dugc tao ra
trong Vi du tham khao 4, st dung metylamin hydrolorua hodc hop chit amin twong
ung.

Vi du 33-1: Axit 4-[4-xyano-2-({[(2'R.4S)-7-metoxy-6-(metylcacbamoyl)-2.3-

dihvdrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic
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Cong thire hoa hoc 113
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TLC: Rf 0,39 (diclorometan:metanol = 9:1);

"H-NMR (DMSO-d): & 1,42-1,60, 1,65-1,79, 2,00-2,29, 2,32-2,74, 2,77, 3,83,
4,05-4,17, 4,24-438, 6,54, 7,35-7,45, 7,55, 7,89, 7,98, 9,88, 12,12.

Vi du 33-2: Axit 4-{4-xyano-2-[({(2'R.4S)-7-metoxy-6-[(2-metoxyetyl)

cacbamovl]-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl } cacbonyl)Jamino]phenyl } butanoic
Cong thtre hda hoc 114

o=
NC NH o

o

CH

- 3

O
/\/O\
O u CH3

TLC: Rf 0,39 (diclorometan:metanol = 9:1);

"H-NMR (DMSO-ds): 8 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(etylcacbamoyl)-7-metoxy-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

TLC: Rf 0,54 (hexan:etyl axetat = 1:3);

"H-NMR (DMSO-d¢): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-metoxy-6-(propylcacbamoyl)-2.3-

dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl]butanoic

TLC: Rf 0,70 (hexan:etyl axetat = 1:3);
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"H-NMR (DMSO-ds): 6 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(isopropylcacbamoyl)-7-metoxy-

2.3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl|butanoic
TLC: Rf 0,68 (hexan:etyl axetat = 1:3);
"H-NMR (DMSO-de): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-7-metoxy-6-(5-metyl-1.3.4-oxadiazol-

2-y1)-2.3-dihydrospiro[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl } amino)phenyl|butanoic

Hop chét trong tiéu dé& sang ché c6 céc tri sé vé tinh chét vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 5 — Vi du tham
khao 6 — Vi du tham khao 10 — Vi du tham khao 11 — Vi du tham khéo 13 — Vi du
1, stt dung hop chét duoc tao ra trong Vi du tham khdo 32 thay vi hop chét duoc tao ra
trong Vi du tham khdo 4.

TLC: Rf 0,38 (diclorometan:metanol = 9:1);

'"H-NMR (CDCl3): & 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: Axit 4-[4-xyano-2-({[(2'R.4S)-6-(4-morpholinyl)-2.3-dihydrospiro

[cromen-4.1'-xyclopropan]-2'-yl]cacbonyl }amino)phenyl]butanoic

Xeri cacbonat (129 mg), [(2-dixyclohexylphosphino-2'4',6'-triisopropyl-1,1'-
biphenyl)[2-(2-aminoetyl)phenyl]paladi(Il) clorua (9 mg), va morpholin (34 mg) duoc
bd sung vao 1 mL dung dich trong DMF ctia hop chét (72 mg) duoc tao ra trong Vi du
tham khao 10, va hdn hop nay dugc khuay & 110°C trong 1 gid stt dung 10 phén tmg vi
séng (Biotage, Ltd.). Dung dich trong nuéc kali cacbonat duoc rét vao hdn hop phén
mg, va hdn hop nay duoc chiét bing etyl axetat. Lép hitu co thu duge duge rira bang
nude mudi bdo hoa, duoc 1am kho qua magié sulfat khan va sau d6 duoc co dic trong
ap suat giam. Du lugng thu dugc dugc lam tinh khiét bang cot sic ky gel silica (thiét
bi lam tinh khiét Yamazen) dé thu duoc etyl este (46 mg). Hop chét trong tiéu dé sang
ché thu duoc bing cach thyc hién cing phan tmg nhu phén tng cua Vi du 1 st dung

etyl este thu dugc, thay vi hop chét duoc tao ra trong Vi du tham khao 12.
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TLC: Rf 0,36 (diclorometan:metanol = 9:1);

"H-NMR (DMSO-d¢): & 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'-cacbonyl]amino } phenyl)butanoat

Cong thtre hda hoc 115

NC NH O

o)

I

Hop chét trong tiéu dé sang ché c6 cac tri sb vé tinh chit vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khdo 1 — Vi du tham
khao 2 — Vi du tham khao 3 — Vi du tham khao 4 — Vi du tham khao 5 — Vi du
tham khao 6 — Vi du tham khao 10, str dung 3-coumaranon thay vi 4-cromanon, st
dung iodoetan thay vi iodometan.

'"H-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: Axit  4-[4-xyano-2-({[(2'R.3S)-5-(3-pyridinyl)-2H-spiro[1-

benzofuran-3.1'-xyclopropan]-2'-yl]lcacbonyl}amino)phenyl]butanoic
Cong thuc hoa hoc 116

/<I\/\COOH
NC NH
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Hop chét trong tiéu dé sang ché co cac tri sé vé tinh chat vat 1y sau day thu
duoc béng cach thuc hién cing cac quy trinh nhu ¢ Vi du tham khéo 15 — Vidu 1 su
dung hop chét dugc tao ra trong Vi du tham khao 33 thay vi hop chét duoc tao ra trong
Vi du tham khao 10, stir dung axit pyridin-3-boronic thay vi axit 4-florophenylboronic.

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

"H-NMR (CDCIl): & 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.

Vidu37

Céc hop chit trong tiéu d& sang ché co cac tri s6 vé tinh chét vat 1y sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 11 — Vi du tham
khao 12 — Vi du 1, st dung hop chat duoc tao ra trong Vi du tham khao 33 thay vi
hop chit duoc tao ra trong Vi du tham khéo 10, st dung metylamin hydrolorua hodc 2-
metoxyetylamin.

Vi du 37-1: Axit 4-[4-xyvano-2-({[(2'R.3S)-5-(metylcacbamoyl)-2H-spiro[1-

benzofuran-3,1'-xyclopropan]-2'-yl]cacbonyl}amino)phenyl]butanoic

Cong thtrc hda hoc 117

NC NH

)

0

CH

, 3

o7 R
TLC: Rf 0,47 (diclorometan:metanol = 9:1);
"H-NMR (CDCl3): & 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.
Vi du 37-2: Axit 4-{4-xyano-2-[({(2'R.3S)-5-[(2-metoxyetyl)cacbamoyl]-2H-

spiro[1-benzofuran-3.1'-xyclopropan]-2'-yl} cacbonyl)amino]phenyl } butanoic
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Cong thure hda hoc 118
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TLC: Rf 0,57 (diclorometan:metanol = 9:1);

'H-NMR (CDCl3): & 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 khao 34: 6-iodo-3,3-dimetyl-2,3-dihydro-1H-inden-1-on

Cong thire hoa hoc 119

CH,
CH

NC

3

I

Dung dich trong nugc natri nitrit (4,5 mol/L, 4 mL) dugc nho giot vao dung
dich axit hydrochloric trong nude (5 mol/L, 15 mL) cta 6-amino-3,3-dimetyl-indan-1-
on (2,1 g) khi 1am mét bang da, va sau d6 hdn hgp nay duge khudy trong 30 phit. Sau
khi x4c nhan su bién mét cta cac nguyén liéu tho, dung dich trong nudc kali iodua (4
mol/L, 6 mL) dugc nho giot vao hdn hop nay khi 1am mét bang d4. Hon hop niy sau
d6 duge khudy & nhiét do phong trong 1 gio sau khi bd sung axetonitril (20 mL). Dung
dich trong nudc natri bicacbonat bo hoa duge bd sung vao hdn hgp phan tng khi 1am
mét bang dé, va sau d6 hdn hop nay duoc chiét bang etyl axetat. Lép hitu co thu dugc
duoc roa béng dung dich trong nudc natri thiosulfat bdo hoa, dugc lam kho qua natri
sulfat khan va sau d6 duoc c6 dic trong 4p suat giam. Du luong thu dugc duge lam
tinh khiét bang cot sic ky gel silica dé thu duoc hop chiat trong tiéu dé sang ché (2,66
g) ¢6 cac tri sb vé tinh chét vat 1y sau day.

TLC: Rf 0,86 (hexan:etyl axetat = 1:1);
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"H-NMR (CDCI3): & 1,38-1,44, 2,59, 7,25-7,30, 7,90, 8,03.
Vi du tham khéo 35: Etyl 4-(4-xyano-2-{[(1S.2R)-6'-iodo-3"3'-dimetyl-2'3'-

dihydrospiro[xyclopropan-1.1'-inden]-2-cacbonyl]amino } phenyl)butanoat

Cong thie héa hoe 120

CO,Et
H,C
NC NH CH

O

3

|

Hop chét trong tiéu d& sang ché co cac tri s6 vé tinh chat vat 1y sau diy thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khao 1 — Vi dy tham
khao 2 —> Vi du tham khéo 3 — Vi du tham khao 10, sir dung hop chat duge tao ra
trong Vi du tham khao 34 thay vi 4-cromanon.

'H-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.

Vidu38

Céc hop chét trong tiéu dé sang ché co cac tri s6 vé tinh chit vat Iy sau day thu
duoc béng cach thuc hién cung cac quy trinh nhu ¢ Vi du tham khdo 11 — Vi du tham
khao 12 — Vi du 1, st dung hop chét duoc tao ra trong Vi du tham khao 35 thay vi
hop chit duoc tao ra trong Vi du tham khéo 10, stt dung metylamin hydrolorua hoac 2-
metoxyetylamin.

Vi du 38-1: Axit 4-[4-xyano-2-({[(1S.2R)-6'-[(2-metoxyetyl)cacbamoyl]-3',3'-

dimetyl-2'.3'-dihydrospiro[xyclopropan-1.1'-inden]-2-yl]cacbonyl }amino)phenyl |butanoic
Cong thure hda hoc 121
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TLC: Rf 0,64 (etyl axetat:metanol = 9:1);

"H-NMR (CDCls): & 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: Axit 4-[4-xyano-2-({[(1S.2R)-3'.3'-dimetyl-6'-(metylcacbamoyl)-

2' 3'-dihydrospiro[xyclopropan-1.1'-inden]-2-yl]cacbonyl }amino)phenyl]butanoic
Cong thtrc hda hoc 122

COOH
CH,
NC NH CH,

o)

/CH3

o” N
TLC: Rf 0,55 (etyl axetat:metanol = 9:1);
'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: Axit 4-[4-xyano-2-({[(1S.2R)-3'.3'-dimetyl-6'-(3-pyridinyl)-2'.3'-

dihydrospiro[xyclopropan-1.1'-inden]-2-yl]cacbonyl } amino)phenyl]|butanoic
Cong thtrc hoa hoc 123
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Hop chét trong tiéu dé sang ché c6 cac tri s6 vé tinh chét vat 1y sau day thu
duoc béng cach thuc hién cung céac quy trinh nhu ¢ Vi du tham khdo 15 — Vidu 1 st
dung hop chét dugc tao ra trong Vi du tham khéo 35 thay vi hop chét duoc tao ra trong
Vi du tham khéo 10, sir dung axit pyridin-3-boronic thay vi axit 4-florophenylboronic.

TLC: Rf 0,62 (etyl axetat:metanol = 9:1);
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"H-NMR (CDCls): 8 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 duoc ly:

Vi du duoc 1y 1: Thi nghiém do hoat tinh déi khang EP4 sir dung céc té bao

biéu hién phan typ ctia thu thé Prostanoid

Céc té bao CHO biéu hién cac phén typ cta thu thé EPs & chudt dugc chuan bi
theo cac phuong phap cua Nishigaki va cong sy (Tai liéu phi sang ché 4) va dugc sir
dung cho thi nghiém. Céc t& bao nudi ciy & dang cac mang nhé bi tach rdi va & lo
lirng trong méi trueong thi nghiém (MEM chtra 1 mmol/L IBMX, 1% HSA) & nong do
1 x 10° t& bao/mL. Pé khoi mao phan tmg, PGE; dugc bd sung vao huyén phii té bao
(25 pL) & ndng do cudi cing 1a 10 nmol/L, don 1¢ hodc dudi dang hop chit thi
nghiém chira 25 plL dung dich PGE;. Sau 30 phut phan ung ¢ nhiét d6 phong, luong
cAMP trong té bao duoc dinh lwong theo phuwong phap trong cac phan md ta cia bo kit
thtr nghiém CAMP (CISBIO).

Tac dung d6i khang (tri s6 ICso) ctia hop chét thr nghiém duoc tinh 1a trj s6 ma
1 ti 1é e ché ddi voi phan tmg véi PGE; don 1é & 10 nM, ndng d ma tao ra hiéu tng
gdy ra phan g sinh Iy cAMP duéi muc t6i da.

Két qua 13, cac hop chat duoc sir dung cho sang ché duoc thé hién c6 hoat tinh
d6i khang cta thy thé EP4 manh. Vi du, céc tri s6 ICso ctia mot s& hop chat duogc sir
dung cho sang ché nhu dugc thé hién trong Bang 1 dudi day. Hoat tinh db6i khang cua
thu thé EP, ctia Vi du 8-128 cua Tai lidu sang ché 2 rat yéu, 2,800 nM.
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Bang 1
Hoat tinh d6i Hoat tinh dbi Hoat tinh ddi

Vidu khang EP4 Vidu khang EP4 Vidu khang EP,4

(ICs0, nM) (ICs0, nM) (ICs0, nM)
1 2,5 2-41 3.4 10-5 4,1
2-2 53 2-43 3,6 10-9 6,7
2-3 3,5 2-44 2,5 18-1 12
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 57 36 4,5
2-36 5.4 7-17 6,1 37-1 72
2-37 3.4 7-19 4,5 37-2 6,2
2-38 4,7 7-21 10 38-1 54
2-39 3.4 10-3 5,7 38-2 43
2-40 72 10-4 3,5 39 5,7

Thi nghiém sau ddy duoc tién hanh st dung axit 4-[4-xyano-2-({[(2'R,4S)-6-
(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl }amino)phenyl]butanoic (hop chat cia Vi du 2-13) 14 thu thé ddi khang
EP, duoc biéu dién boi cong thuc ().

Vi du duoc Iy 2-1: Téc dung ctia liéu phéap két hop v6i hop chét cta vi du 2-13

va khéng thé chdéng PD-1 & chudt trong mod hinh ghép md gdm hai thanh vién khac

nhau ciing loai ctia dong té bao ung thu két truc trang & chudot MC38
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Tac dung cua liéu phap két hc;p v6i hop chat cua Vi du 2-13 va khang thé
chéng PD-1 & chudt duoc danh gi4 trong mé hinh ghép mo6 gém hai thanh vién khéc
nhau cung loai cia dong té bao ung thu két tryc trang & chudt, MC38 (Cancer Res.
(1975), 35(9), p2434-9). Cac té bao MC38 duoc nudi ciy trong moi truong DMEM
chira 10 % thé tich FBS, 100 don vi/mL penicillin, va 100 pug/mL streptomycin trong
ti 4&m CO,. Vao ngiy ciy ghép, chét ndi trén mit moi truong duoc loai bd, va sau do
céc té bao MC38 duoc ria bing PBS va dugc thu gom lai. Céc t& bao MC38 di thu
gom duoc lo ling trong trong PBS va duoc st dung 1am té bao cdy ghép. Trong diéu
kién gdy mé, 200,000 té bao cdy ghép duoc ciy ghép dudi da vao cac ving & bung bén
phai cta cac con chudt cai C57BL/6. Vao ngay thtr 7 sau khi cay ghép, cac con chudt
nay duoc chia thanh bén nhom 1a nhém chét dan thude, nhém tri liéu bang hop chit
ctia Vi du 2-13 don 1é, nhom tri liéu bang khang thé chéng PD-1 & chudt don 1é, va
nhém liéu phap két hop (hop chit ctia Vi du 2-13 va khang thé chdng PD-1 & chudt),
mdi nhém chira 10 ca thé. Hop chét cta Vi du 2-13 duoc st dung lap lai qua duong
miéng cho cac con chudt thuoc nhém tri liéu béng hop chét cta Vi du 2-13 don 1é va
nhém liéu phap két hop & liéu luong 3 mg/kg, mot 1an vao ngay thi 7 sau khi cay ghép
va hai 1an mot ngay tir ngay thu 8 sau khi cay ghép dén ngay thur 28 sau khi cdy ghép.
Khang thé chéng PD-1 & chudt dugc sir dung trong mang bung cho céc con chudt
thudc nhom tri liéu bang khang thé chéng PD-1 ¢ chudt don 1é va nhém liéu phap két
hop & lidu luong 20 mg/kg vao ngay thir 7 sau khi ciy ghép va ¢ liéu lugng 10 mg/kg
vao ngay thir 13 va ngay thtr 19 sau khi cdy ghép. Nudc cit duoc sir dung lap lai qua
duong miéng cho cac con chudt thude nhém chit dn thude va nhom khang thé chéng
PD-1 & chudt trong cing giai doan nhu giai doan & nhém hop chat cta Vi du 2-13.
PBS dugc sir dung trong mang bung cho cac con chudt thugc nhém chéat dan thudc va
nhém hop chit cia Vi du 2-13 véi viée dinh thoi gian gidng nhu & nhém khang thé
chéng PD-1 & chudt. Céc thé tich khéi u (mm?) dugc tinh toan bang phwong trinh sau
day tu cac chiéu dai cua khdi u doc theo truc bé va truc 16n ma duoc do sir dung thudce
kep k¥ thuat so.

Cong thire toan hoc 1

Thé tich khdi u = [(Truc bé)* x Truc 16n]/2
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Nhimg thay déi vé& cac thé tich khdi u ciia cac nhém theo thoi gian duge thé

hién trén Fig.1. Cac két qua cua cac truong hop trong d6 khdi u bién mét dwoc thé hién

trong Bang 2.
Bang 2
Nhém sir dung Céc truong hop bien mat cta
u/céc trudong hop
Chét dan thude 0/10
Hop chét ctia Vi du 2-13 0/10
Khang thé chong PD-1 & chuot 3/10
Liéu phap két hop vé6i hop chat cia
Vi du 2-13 va khang thé chéng PD-1 8/10
0 chudt

Céc két qua trén thé hién ring hop chét cia Vi du 2-13 tic ché sy ting truong
ctia khéi u khi st dung don 1é va tic ché sy ting truéng cta khdi u manh hon nita khi
dugce st dung trong t6 hop véi khang thé chdng PD-1 & chuot.

Vi du duoc 1y 2-2: Tac dung cua liéu phép két hop véi hop chét cia Vi du 2-2

va khéng thé chéng PD-1 & chudt trong md hinh ghép md odm hai thanh vién khéc

nhau cling loai ctia dong té bao ung thu két truc trang & chudt MC38

Tac dung cua liéu phap két hop v6i hop chét ctia Vi du 2-2 va khéng thé chéng
PD-1 & chudt dugc danh gia trong mo hinh ghép mé gém hai thanh vién khéc nhau
cung loai ctia dong té bao ung thu két truc trang & chudt, MC38 (Cancer Res. (1975),
35(9), p2434-9). Cac té bao MC38 dwoc nudi cay trong méi truong DMEM chira 10 %
thé tich FBS, 100 don vi/mL penicillin, va 100 pg/mL streptomycin trong ti am CO».
Vao ngay cy ghép, chat ndi trén bé mat moi truong nudi cdy bi loai bé, va sau d6 cac
té béo MC38 dugc ria biang PBS va duoc thu gom. Cac té bao MC38 duogc thu gom
duoc dé lo limg trong PBS va duoc sir dung 1am té bao cay ghép. Trong didu kién gay
mé, 1,000,000 té bao cdy ghép dugc cdy ghép dudi da vao cac ving bung bén phai ctia
céc con chudt cai C57BL/6. Vao ngay thi 8 sau khi cay ghép, cac con chudt nay duoc
chia thanh bén nhém 14 nhém chit dén thube, nhom tri liéu bang hop chat cia Vi du 2-
2 don 1é, nhém tri liéu bang khang thé chéng PD-1 & chudt don 1é, va nhom liéu phap
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két hop (hop chét cua Vi du 2-2 va khang thé chéng PD-1 & chudt), mdi nhém gdm c6
10 c4 thé. Hop chat cua Vi du 2-2 duge sir dung 1ap lai qua dudng miéng cho cac con
chuot ctia nhém tri liéu bang hop chat cuia Vi du 2-2 don 1¢ va nhom lidu phap két hop
& liéu luong 3 mg/kg hai 1an mot ngay tir ngay thtr 8 sau khi cly ghép dén ngay thir 24
sau khi cdy ghép. Khang thé chéng PD-1 & chudt dugce st dung trong mang bung cho
cac con chudt thudc nhém tri liéu béng khang thé chéng PD-1 & chudt don 1é va nhom
liéu phap két hop & lidu luong 20 mg/kg vao ngay thir 8 sau khi ciy ghép va & liéu
lugng 10 mg/kg vao ngay thir 14 va ngay tha 20 sau khi cdy ghép. Nudc cat duoc st
dung lap lai qua duong miéng cho cac con chudt thuoc nhom chét dan thudc va nhom
khang thé chéng PD-1 & chudt cho cung giai doan nhu giai doan & nhém hop chat ctia
Vi du 2-2. PBS dugc st dung trong mang bung cho cac con chudt thuéc nhom chét
din thudc va nhém hop chét cua Vi du 2-2 véi viée dinh thoi gian gidng nhu & nhém
khéng thé chéng PD-1 ¢ chudt. Cac thé tich khdi u (mm®) duge tinh toan bang phuong
trinh sau day tu céac chiu dai cta khdi u doc theo truc bé va truc 1én ma dugce do sir
dung thudc kep k¥ thuét so.

Cong thire toan hoc 2

Thé tich khéi u = [(Truc bé)? x Truc 1én./2

Nhimg thay ddi vé cac thé tich khéi u ctia cac nhém theo thoi gian duge thé
hién trén Fig.2. Cac két qua cho thiy ring hop chat ctia Vi du 2-2 tc ché su tang
truong cua khéi u khi sir dung don 18 va tre ché su ting trudng cua khéi u manh hon
nita khi dugc st dung trong t& hop vai khang thé chdng PD-1 & chudt.

Vi du dugc 1y 3: Tac dung cta liéu phép két hop véi hop chét ciia Vi du 2-13

va khang thé chéng CTLA-4 & chudt trong md hinh ghép md gdm hai thanh vién khéc

nhau cung loai ctia dong t& bao ung thu két true trang & chudt MC38

T4c dung cua lidu phap két hop véi hop chit cta Vi du 2-13 va khang thé
chéng CTLA-4 ¢ chudt dugc dénh gia trong mé hinh ghép md gbm hai thanh vién
khéc nhau ciing loai cia dong té bao ung thu két truc tring & chudt, MC38. Cac té bao
MC38 dugc nudi cdy st dung méi truong DMEM chira 10 % thé tich FBS, 2 mmol/L
Glutamax, 100 don vi/mL penicillin, va 100 pg/mL streptomycin trong tu am COz.
Vao ngay cdy ghép, chat noi trén bé mit moi trudng nudi cay bi loai bo, va sau d6 cac

té bao MC38 duoc rua bang PBS va duogc thu gom. Cac té bao MC38 duoc thu gom
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duoc dé lo limg trong PBS va duoc st dung lam té bao cay ghép. Trong didu kién gay
mé, 1,000,000 t& bao ciy ghép dugc cdy ghép dudi da vao cic ving bung bén phai cua
céc con chudt cai C57BL/6. Vao ngay thir 7 sau khi cay ghép, cac con chudt nay duoc
chia thanh bén nhom 14 nhém chét dan thube, nhom tri lidu bang hop chit cua Vi du 2-
13 don 1, nhom tri liéu bing khang thé chéng CTLA-4 & chudt don 1é, va nhém liéu
phép két hop (hop chat cta Vi du 2-13 va khang thé chéng CTLA-4 & chudt), mdi
nhém gdm c6 15 ca thé. Hop chat cua Vi du 2-13 dugc sir dung 1ap lai qua duong
miéng cho céac con chudt thudc nhém tri li¢u béng hop chét cta Vi du 2-13 don 1é va
nhém lidu phap két hop & liéu luong 5 mg/kg hai 1dn mdt ngay tir ngdy thir 7 sau khi
ciy ghép dén ngay thir 28 sau khi cdy ghép. Khang thé chéng CTLA-4 & chudt duoc
str dung trong mang bung cho cac con chudt thudc nhom tri liéu bang khang thé chéng
CTLA-4 & chudt don 1é va nhom liéu phap két hop & liéu luong 10 mg/kg vao ngay
thir 7, ngay thir 10, ngay thir 14, va ngay thir 17 sau khi cay ghép. Nude cét duoc sir
dung lap lai qua duong miéng cho cac con chudt thuoc nhom chat dan thudc va khang
thé chdng CTLA-4 ¢ chudt nhom trong cing giai doan nhu gia doan & nhém hop chét
cua Vi du 2-13. Khang thé IgG1 & chudt duge sir dung trong mang bung cho cac con
chudt thudc nhém chét dan thube véi viée dinh thoi gian gidng nhu & nhém khang thé
chéng CTLA-4. Céc thé tich khdi u (mm?®) duoc tinh todn bing phuong trinh sau day
tr cac chidu dai cua khdi u doc theo truc bé va truc 16n va chiéu cao cua khdi u ma
duoc do st dung thude kep k¥ thuat sd.

Cong thirc toan hoc 3

Thé tich khdi u = Truc bé x Truc 16n x Chiéu cao x 0,52

Nhimg thay d6i vé cac thé tich khéi u cia cac nhém theo thoi gian duogc thé
hién trén Fig.3. Cac két qua cho thiy ring hop chat cta Vi du 2-13 wc ché su ting
truong cua khéi u khi sit dung don 1é va wc ché sy ting truéng ctia khdi u manh hon
nfta khi duoc str dung trong t6 hop v6i khang thé chong CTLA-4 ¢ chudt.

Vi du duoc 1y 4: Téc dung cia liéu phép két hop v6i hop chat ciia Vi du 2-13

va khang thé chdng PD-1 & chudt trong md hinh ghép md gdm hai thanh vién khac

nhau cung loai cua dong té bao sarcoma xo & chudt SalN

Téc dung cua lidu phap két hop véi hop chét ciia Vi du 2-13 va khang thé
chéng PD-1 & chudt duoc danh gia trong mé hinh ghép md gdm hai thanh vién khac
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nhau ctng loai ctia dong té bao sarcoma xo & chudt, SalN (Cancer Res. (2012), 72(4),
p917-27). Cac té bao SalN duogc nudi cdy st dung mdi truong DMEM chira 10 % thé
tich FBS, 2 mmol/L Glutamax, 100 don vi/mL penicillin, va 100 pg/mL streptomycin
trong ti Am CO,. Vao ngay ciy ghép, chat ndi trén bé mat moi truong nudi cdy bi loai
bo, va sau d6 cac té bao SalN duoc rira bang PBS va duge thu gom. Céc té bao SalN
duoc thu gom duoc dé lo limg trong PBS va duoc sir dung 1am té bao cy ghép. Trong
diéu kién gdy mé, 2,000,000 té bao cdy ghép dugc ciy ghép dudi da vao céc ving
bung bén phai cta cac con chudt cai A/J. Vao ngay thr 7 sau khi ciy ghép, cac con
chuét nay dugc chia thanh bén nhém 1 nhém chét din thude, nhém tri liéu bang hop
chat ctia Vi du 2-13 don 1é, nhém tri liéu bang khang thé chéng PD-1 & chudt don 1é,
va nhém liéu phap két hop (hop chét ciia Vi du 2-13 va khang thé chéng PD-1 &
chudt), mdi nhém gdm c6 15 ca thé. Hop chét ctia Vi du 2-13 duogce st dung lap lai qua
duong miéng cho cac con chudt thudc nhém tri licu béng hop chét cua Vi du 2-13 don
1¢ va nhom liéu phap két hop & lidu lugng 5 mg/kg hai 1an mot ngay tir ngay thir 7 sau
khi cdy ghép dén ngay thur 21 sau khi cdy ghép. Khang thé chong PD-1 & chudt dugc
str dung trong mang bung cho cac con chudt thuc nhom tri liu bing khang thé chdng
PD-1 & chudt don 1é va nhém lidu phap két hop 6 liéu lugng 3 mg/kg vio ngay thir 7,
ngdy thur 10, ngay tht 14, va ngay thi 17 sau khi cdy ghép. Nudc cit duge str dung lap
lai qua duong miéng cho cac con chudt thugc nhom chit dan thubc va nhom tri lidu
bang khang thé chéng PD-1 & chuét don 1é cho cing giai doan nhu ma ctia hop chét
ctia Vi du 2-13. Khang thé IgG1 & chudt duogc sir dung trong mang bung cho céc con
chudt thude nhom chét dan thude va nhom tri liéu bang hop chat ctia Vi du 2-13 don 1¢
v6i viée dinh thoi gian giéng nhu 6 nhom khang thé chéng PD-1 & chudt. Cac thé tich
khéi u (mm?) duogc tinh todn bang phuong trinh sau day tir cac chiéu dai cua khdi u
doc theo truc bé va truc 16n va chiéu cao cua khdi u ma duoc do st dung thudce kep k¥
thuat sb.

Cong thuc toan hoc 4

Thé tich khi u = Truc bé x Truc 16n x Chiéu cao x 0,52

Nhimg thay d6i vé& cac thé tich khi u ctia cac nhém theo thoi gian dugc thé

hién trén Fig.4. Két qua 13, hop chét cia Vi du 2-13 trc ché su tang truong ctia khdi u
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khi str dung don 1€ va tc ché su ting truong cta khdi u manh hon nita khi duoc sir
dung trong t6 hop v6i khang thé chdng PD-1 & chudt.
Vi du duoc 1y 5: Tac dung cta lidu phap két hop véi hop chat ctia Vi du 2-13

va khéng thé chéng PD-1 & chudt trong md hinh ghép mo odm hai thanh vién khéc

nhau ciing loai ctia dong té bao ung thu két truc trang & chudt CT26

Tac dung cua liéu phap két hop véi hop chat cia Vi du 2-13 va khang thé
chéng PD-1 & chudt duoc danh gia trong md hinh ghép mé gdm hai thanh vién khic
nhau ciing loai ciia dong té bao ung thu két truc tring & chudt, CT26 (Cancer Res.
(2013), 73(12), p3591-603). Céc té bao CT26 dugc nudi cdy st dung méi truomg
RPMI chira 10 % thé tich FBS, 2 mmol/L Glutamax, 100 don vi/mL penicillin, va 100
pg/mL streptomyein trong ti 4m CO,. Vao ngay chy ghép, chét ndi trén bé mit moi
truong nuodi céy bi loai bo, va sau do cac té bao CT26 dugc rira béng PBS va duoc thu
gom. Céc té bao CT26 dugc thu gom dugc dé lo limg trong PBS va dugc sir dung lam
té bao cdy ghép. Trong diéu kién giy mé, 1,000,000 té bao cay ghép dugc cdy ghép
dudi da vao cac vung bung bén phai cta cac con chugt cai BALB/c. Vao ngay thtr 7
sau khi cdy ghép, cac con chudt nay dugc chia thanh bén nhém 13 nhém chét dan
thudc, nhom tri lidu bang hop chat caa Vi du 2-13 don 1&, nhém tri liéu bang khéng thé
chéng PD-1 & chudt don 1&, va nhém liéu phép két hop (hop chét cua Vi du 2-13 va
khéng thé chéng PD-1 & chudt), mdi nhém gdm c6 15 dén 18 ca thé. Hop chét ciia Vi
du 2-13 duoc st dung lap lai qua duong miéng cho cac con chudt thugc nhom tri liu
bang hop chit cia Vi du 2-13 don 1é va nhom liéu phéap két hop & liéu lugng 5 mg/kg
hai 1dn mot ngay tr ngdy thir 7 sau khi cdy ghép dén ngay thir 21 sau khi ciy ghép.
Khéng thé chéng PD-1 & chudt duoc st dung trong mang bung cho cac con chudt
thuoc nhém tri liéu bang khang thé chéng PD-1 ¢ chudt don 1¢ va nhom li¢u phép két
hop & liéu luong 3 mg/kg vao ngdy thir 7, ngay thtr 10, ngay thir 14, va ngay tha 17
sau khi ce‘iy ghép. Nude cit duoc st dung 13p lai qua dudong miéng cho céc con chudt
thudc nhom chét dan thude va nhom tri lidu bang khang thé chéng PD-1 & chudt don 1é
trong cung giai doan nhu gia doan cta hop chét ctia Vi du 2-13. Khang thé IgG1 &
chudt duoc sir dung trong mang bung cho céc con chudt thudc nhém chat dan thude va
nhém tri liéu bang hop chét ctia Vi du 2-13 don 1é vé6i viée dinh thoi gian giéng nhu &
nhom khéng thé chéng PD-1 & chudt. Céc thé tich khéi u (mm?) duoc tinh toan bang
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phuong trinh sau day tu cac chiéu dai cua khéi u doc theo truc bé va truc 16n va chidu
cao cta khdi u ma dugc do sur dung thuéce kep k¥ thuat s6.

Cong thire toan hoc 5

Thé tich khdi u = Truc bé x Truc 16n x Chiéu cao x 0,52

Nhimg thay ddi vé cac thé tich khéi u ciia cac nhém theo thoi gian dugc thé
hién trén Fig.5.

Két qua 13, hop chat cta Vi du 2-13 wc ché sy tang truong cia khéi u khi st
dung don 1é va uc ché su tang trudng cua khéi u manh hon nira khi duoc st dung
trong t& hop véi khang thé chéng PD-1 & chudt.

Kha ning ap dung cong nghiép
T4 hop niy cua sang ché cho thiy hiéu qua chong khdi u manh va vi vay c6 tac

dung diéu trj ung thu.
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Yéu cau bao ho

L. Duogc phim chira t6 hop ctia hop chit thé hién boi cong thuc (I-2), mubi cua
hop chéit nay, N-oxit cta hop chat nay, hodc solvat ctia hop chat nay, va chét uc ché

diém kiém tra mien dich,

RSa L1
\\w
(R
NC NH \ra
0
O
R11
o / (1-2)

trong d6 R' 1a COORS,

trong do R® 1a nguyén tir hydro, va

L' 1a C1-5 alkylen, C2-5 alkenylen, hodc C2-5 alkynylen,
R%? 1a nguyén tir hydro hodc halogen,

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

R 14 C1-6 alkyl, C3-6 xycloalkyl, phenyl, hodc di vong bdn dén sau canh va
c6 thé duoc thé boi mot dén ba R13, trong d6, khi nhiéu R t6n tai, nhiéu trong

so moi R!3 doc 1ap c6 thé giong hodc khac nhau, va

R! 1a halogen, C1-6 alkyl, C3-6 xycloalkyl, C1-4 alkoxy, nhém hydroxy, -

NR2R?!, benzen, hoidc di vong bbén dén sau canh,
trong d6 mo6i R?° va R?!' ddc 1ap 1a nguyén tir hydrogen hozc C1-4 alkyl, va

ra 14 s6 nguyén bang 0 dén 2.
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2. Dugc phim theo diém 1 chira axit 4-[4-xyano-2-({[(2'R,4S)-6-
(isopropylcacbamoyl)-2,3-dihydrospiro[cromen-4,1'-xyclopropan]-2'-
yl]cacbonyl }amino)phenyl]butanoic, mudi ctia né, hodc solvat ctia no, va chit rc ché

diém kiém tra mién dich.

3. Duoc pham theo diém 1 hoic 2, trong d6 chét we ché diém kiém tra mién dich
1a chat e ché cta phan tir diém kiém tra mién dich duoc chon tir nhém gdm CTLA-4,
PD-1, PD-L1, PD-L2, LAG-3, TIM3, BTLA, B7H3, B7H4, CD160, CD39, CD73,
A2aR, KIR, VISTA, IDO1, Arginaza I, TIGIT, va CD115.

4. Duoc phidm theo diém bt ky trong sé cac diém tir 1 dén 3, trong d6 chat wuc

ché diém kiém tra mién dich 1a khang thé khang PD-1 hozc khéng thé khang CTLA-4.
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Danh muc trinh tu

<110> ONO PHARMACEUTICAL CO., LTD.

<1o0> PUOC PHAM CHU'A TO HOP CHAT DOI KHANG EP4 VA CHAT rC CHE BIEM KIEM TRA MIEN
DICH

<130> P17-073W0

<150> US 62/359504
<151> 07/07/2016

<160> 8

210> 1

211> 113

<212> PRT

<213> Homo sapien

<400> 1
?!n Val GIn Leu gal Glu Ser Gly Gly ?Ay Val Val Gln Pro ?éy Arg

Ser Leu Arg Leu Asp Cys Lys Ala Ser Gly Ile Thr Phe Ser Asn Ser
20 25 30
Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val [le Trp Tyr Asp Gly Ser Lys Arg Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Thr Asn Asp Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser
100 105 110

Ser

<210> 2

211> 107

<212> PRT

<213> Homo sapien

<400> 2
gilu [le Val Leu ghr Gin Ser Pro Ala mr Leu Ser Leu Ser I;go Gly
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Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr GlIn Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn Ser Ser Asn Trp Pro Arg
85 90 95

Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys
100 105

210> 3

211> 5

<212> PRT

<213> Homo sapien

<400> 3
?sn Ser Gly Met gis

<210> 4

211> 17

<212> PRT

<213> Homo sapien

<400> 4
¥a| Ile Trp Tyr ésp Gly Ser Lys Arg ¥6r Tyr Ala Asp Ser ¥gl Lys

Gly

<210> 5

211> 4

<212> PRT

<213> Homo sapien

<400> 5
?sn Asp Asp Tyr
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<210> 6

211> 11

<212> PRT

<213> Homo sapien

<400> 6
?rg Ala Ser Gin ger Val Ser Ser Tyr %gu Ala

210> 7

211> 17

<212> PRT

<213> Homo sapien

<400> 7
?sp Ala Ser Asn érg Ala Thr

<210> 8

211> 9

<212> PRT

<213> Homo sapien

<400> 8
?In Gln Ser Ser ésn Trp Pro Arg Thr
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Fig. 3
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