Descri ption

Title of Invention:
| SOXAZOLE DERI VATI VE AS MUTANT | SOCI TRATE DEHYDROGENASE 1
| NHI Bl TOR

Technical Field
[ 0001]

The present invention relates to a conpound and a
phar maceutically acceptable salt thereof which have
excellent inhibitory activity against nutant isocitrate

dehydrogenase 1 (hereinafter, also referred to as "IDHL").

Background Art
[ 0002]

| socitrate dehydrogenases (I DHs) are an enzyme group
that converts isocitrate to 2-oxoglutarate (o-
ketoglutarate). This enzynme group is further divided
i nt o NAD+ dependent isocitrate dehydrogenases (EC
1.1.1.41) and NADP+ dependent isocitrate dehydrogenases
(EC 1.1.1.42).
[ 0003]

| DH1 (isocitrate dehydrogenase 1 (NADP+), sol uble)
protein and I DH2 (isocitrate dehydrogenase 2 ( NADP+),
m tochondrial) protein are enzynes that are classified
into the NADP+ dependent isocitrate dehydrogenases (EC

1.1.1.42). |DHL gene nutations or |IDH2 gene nutations



have been found in various cancers. Specific exanples

t hereof can include gliom and gliobl astonma, acute
nmyel oi d | eukem a, nyel odyspl astic syndrone,

nyel oproliferative tunor, peripheral T-cell |ynphong,
chondr osar coma, osteosarcoma, bile duct cancer, primtive
neur oect odermal tunor, B-cell |ynphoblastic |ynphona,
mal i gnant nel anoma, prostate cancer, col orectal cancer,
and thyroidal cancer (Non Patent References 1 to 16).

[ 0004]

Also, a great majority of Alier's disease or
Maf f ucci syndrone patients often havi ng chondrosarcona
have been reported to naturally retain a nosaic |IDHL gene
nmutati on or | DH2 gene nutation (Non Patent References 8
and 9).

[ 0005]

Features conmmon in various literature reports are
that the gene nmutations in IDHL and | DH2 are point
mutations and the nutation sites are focused on am no
acids inportant for the enzymatic reactions or am no
acids close thereto. Particularly, a nutation to
substitute arginine at the 132-position (hereinafter,

i ndi cated as R132) of the IDHl protein by another am no
acid accounts for a great majority of the IDHL gene

mut ati ons. As an exanple, a nutation to convert arginine
at the 132-position to histidine (indicated as R132H) or
a mutation to convert this arginine to cytosine (R1320),

| euci ne (R132L), serine (R132S), glycine (R132G), valine



(R132V), or the like has been found to occur frequently.
In addition, cases where a nutation occurs in &7, R100,
H133, A134, or the like are known. The |IDH2 gene
mut ati ons are nostly nmutations to convert R140 or R172 to
anot her am no acid. For exanple, R140Q nutation or R172K
or R172S mutation is known. A great majority of nutation
cases also indicate that one of the alleles resides in a
wild-type form Such features of the mutations suggest
that the nutated I DH1 gene and the nutated | DH2 gene
function as activating nutations.
[ 0006]

From the functional analysis of |DHLRL32H protein,
it has been reported that the | DHLRL32H protein has
enzymatic activity totally different fromthat of wld-
type IDHL, i.e., has the activity of converting 2-
oxogl utarate and NADPH to D- 2- hydroxygl utarate
(hereinafter, referred to as 2-HG and NADP+ (Non Patent
Ref erence 17). 2-HG has been produced at a high
concentration in gliom or acute nyeloid | eukem a cells
or cultured cells having a mutation such as R132H, R132S,
R132C, R132G or (&97D of |IDHl, or R140Q or R172K of | DH2.
Simlar reports have al so been nade as to other |DHL
mut ati ons (Non Patent References 18 to 20). Fromthese
reports, the possibility is suggested that nmutant |DHL
protein expressed in a tunor influences the properties of
the tunor via 2-HG produced by the enzymatic activity

different fromthat of wild-type |IDH



[ 0007]

It has been shown that acute nyeloid | eukem a cel
line TF-1 cells caused to express | DHLRL32H can grow even
in a nmediumfree from GwW CSF (granul ocyte nacrophage
colony-stinulating factor). It has al so been shown that
TF-1 cells expressing | DHLR132H are hindered from
differentiating into erythrocytes through erythropoietin
(Non Patent Reference 21). From such reports, it is
suggested that tunors are induced by the function of
mutant | DH1 protein to have properties such as pronoted
growt h or suppressed differentiation.

[ 0008]

In patients with the aforenentioned Alier's disease
or Maffucci syndrone as well, a high concentration of 2-
HG is reportedly detected. There is also a report
stating that IDHL gene nutations were detected in sone D
2- hydroxyglutaric aciduria patients (Non Patent Reference
22). Thus, 2-HG produced by nutant IDH protein al so
seens to contribute to the pathologic conditions of these
di seases.

[ 0009]

Agai nst this backdrop, drugs inhibiting the activity
of the nutant IDHl protein have been expected to be
useful as therapeutic drugs that specifically act on
di seases related to IDHL nutations, such as cancers.

[ 0010]



Am de derivatives (Patent References 6, 7, and 8),
bi cyclic conpounds (Patent Reference 9), am nopyridine
derivatives (Patent References 10 and 11),
am nopyrim di ne derivatives (Patent Reference 12), and
the |i ke have been reported as conpounds inhibiting the
activity of the nutant | DHL protein.

[ 0011]

However, there is still a demand for the devel opnent

of a conpound with a novel structure having excell ent

inhibitory activity against the nutant |DHL protein.
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Summary of | nvention
Techni cal Probl em
[ 0014]

The present invention has been made in |ight of
t hese circunstances, and an object of the present
invention is to provide a conmpound with a novel structure
havi ng excellent inhibitory activity agai nst nutant | DHL

pr ot ein.



Sol ution to Probl em
[ 0015]

To attain the object, the present inventors have
synt hesi zed conpounds havi ng various structures and
tested their inhibitory activity agai nst nutant | DH1
protein. As a result, the present inventors have found
that a particul ar conpound having an i soxazol e skel eton
has excellent inhibitory activity agai nst nutant | DHl
protein and inhibits the production of 2-HG by this
protein, while the conmpound is al so capabl e of
effectively inhibiting the growth of various tunors
expressing the protein. On the basis of these findings,
the present invention has been conpl et ed.

[ 0016]

Thus, the present invention relates to a conpound
that has an isoxazol e skeleton and has inhibitory
activity against nutant | DHL protein, a pharmaceutically
acceptabl e salt thereof, and use thereof and nore
specifically provides the foll ow ng:

[0017]

[ 1] A compound represented by the general formula
(1) or a pharnaceutically acceptable salt thereof:

[ 0018]

[ Formul a 1]



[ 0019]

wher ein
Z-Y represents NNO or ON,
R' represents a phenyl group optionally having 1 to 3
substituents independently selected fromthe foll ow ng
group A or a pyridyl group optionally having 1 to 3
substituents i ndependently selected fromthe foll ow ng
group A
R’ represents -NRR??, a C, to C; al kyl group optionally
having 1 to 3 substituents independently selected from
the following group B, a G to G cycl oal kyl group
optionally having 1 to 3 substituents independently
selected fromthe following group C, or a 4- to 6-
menber ed heterocyclic group having 1 or 2 heteroatons
i ndependently selected fromthe group consisting of a
nitrogen atom and an oxygen atomin the ring, wherein
the 4- to 6-nmenbered heterocyclic group optionally has 1
to 3 substituents independently selected fromthe
foll ow ng group C, and
a bridged structure is optionally bonded within the

heterocyclic ring, or one G to G; cycloal kyl ring is



optionally bonded onto the heterocyclic ring via a spiro
bond;

R! and R’? each independently represent a hydrogen atom
a C to Cs al kyl group, or -C(=0O) R?;

R represents a G, to Cs al kenyl group or a G to Gs

al kynyl group;

R® represents any of the following formulae (I1) to (I1V):
[ 0020]

[ Formul a 2]

(In {ll) (IV)

[ 0021]
wher ei n

R*! represents a hydrogen atom a hal ogen atom a C, to GCs
al kyl group optionally substituted by 1 to 3 hal ogen
atonms, a G to G; cycloal kyl group, or a G to G
al kyl car bonyl group,
R*? represents a hydrogen atomor a C to Gs al kyl group,
or

R and R® optionally together forma cycl ohexane ring,
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R*® represents a hydrogen atomor a C to C; al kyl group,
or
R*? and R®® optionally together forma cycl opropane ring,
R** represents a hydrogen atomor a C to Gs al kyl group,
R*® represents a C, to G al kyl group,
R® represents a hydrogen atomor a C to C; al kyl group,
R’ represents a hydrogen atomor a C to Gs al kyl group,
or
R*® and R¥ optionally together forma benzene ring,
R*® represents a hydrogen atom or a hal ogen at om
X represents a nitrogen atom or CH,
Wrepresents a nitrogen atomor CH, and
the broken line represents a single bond or a double
bond;
[0022]

group A consists of a halogen atom a G to G al kyl
group and a C, to G; al koxy group;

group B consists of a hal ogen atom a hydroxy group,
a C to G al koxy group, a C to G al kyl am no group, and
a di-C to G al kyl am no group,

group C consists of a G to GC; al kenyl group, a
hal ogen atom a hydroxy group, a cyano group, a G to G
al kyl group optionally having 1 to 3 substituents
i ndependently selected fromthe following group D, a G
to Cs al koxy group, -NRU1IR? -C(=O R, and - SOR'S;
R and R*'? each independently represent a hydrogen atom

or a C to G al kyl group;
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R?*® represents a G, to G al kenyl group or a G to Gs
al kynyl group; and
[ 0023]

group D consists of an amino group, a C to G al koxy
group, a di-C to G al kylam no group, an oxo group, and
a G to G cycloal kyl group.
[2] A compound according to [1] or a pharmaceutically
acceptable salt thereof, wherein in the formula (I),
R' represents a phenyl group optionally having 1 to 3
substituents independently selected fromthe group A
[ 0024]

[ 3] A compound according to [1] or [2] or a
phar maceutically acceptable salt thereof, wherein in the
formula (1),
R’ represents a C to Cs al kyl group optionally having 1
to 3 substituents independently selected fromthe group B
or a 4- to 6-nenbered aliphatic heterocyclic group having
1 or 2 heteroatons independently selected fromthe group
consi sting of a nitrogen atom and an oxygen atomin the
ring, wherein
the 4- to 6-nmenbered aliphatic heterocyclic group
optionally has 1 to 3 substituents independently sel ected
fromthe group C
[ 0025]

[4] A conmpound according to any one of [1] to [3] or
a pharmaceutically acceptable salt thereof,

wherein in the formula (1),

12



R® represents any
[ 0026]

[ Formul a 3]

of the follow ng fornul ae:

CH, © NJI\/

CH, F
CH, CH, CH,

[ 0027]
[ 0028]

[ 5] A conmpound according to any one of [1] to [4] or

a pharmaceutically acceptable salt thereof, wherein in

the formula (1),
R® represents the
[ 0029]

[ For mul a 4]

OR"®

Oi
3b R3C

R
3a R3e

(V)

[ 0030]

wher ei n

followng formula (1V) or (V):

3d
R
5. 0
iR&’s

R e

/

N
.
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R®® represents a hydrogen atom or
optionally substituted by 1 to 3
R® represents a hydrogen atom or
R*® represents a hydrogen atom or
R’ represents a hydrogen atom or

R*® represents a hydrogen atom or

a G to G al kyl
hal ogen at ons,

a G to G al kyl
a G to G al kyl
a G to G al kyl

group

gr oup,
group,
gr oup,

a hal ogen atom and

the broken line represents a single bond or a doubl e bond.

[ 0031]

[ 6] A compound according to any one of [1] to [5] or

a pharmaceutically acceptable salt thereof,

wherein in the formula (1),

R® represents any of the follow ng formul ae:

[ 0032]

[ Formul a 5]

OH
O O

~

Y

/ \ /
N
A

[ 0033]
[ 0034]

[ 7] A compound represented by the general

or a pharmaceutically acceptable
[ 0035]

[ For mul a 6]

14

salt thereof:

OH

formula VI



R
N-O
5 /// R7
R
6 =
R O NN R8

\ O

9

(V) OR

[ 0036]
wher ei n

R, R, and R® each independently represent a hydrogen
atom or a hal ogen atom

R’ represents any of the follow ng formul ae:

[ 0037]

[ Formul a 7]

CHy CH, 0 \
CH, F
CHj, CHj CHj,

and

[ 0038]

0

A~

R and R’ each independently represent a hydrogen
atomor a C to G al kyl group.
[ 0039]

[ 8] A compound represented by the general fornula
VI or a pharmaceutically acceptable salt thereof:

[ 0040]

15



[Formula 8]

10

R N-O
) // R13
R

R12

(Vi) OR"
[0041]
wherein

rR', R, and RY each independently represent a hydrogen
atom or a halogen atom,

R represents any of the following formulae:

[0042]

[Formula 9]

O
CH3 CH3 0 N/ﬂ\<¢7
CH, F
CH3 CH,4 CH3

[0043]

and

R represents a hydrogen atom or a C; to Cg alkyl
group.
[0044]

[9] A compound selected from the following group or

a pharmaceutically acceptable salt thereof:

16



[ 0045]

(2E)-3-(1-{[5-(3-net hyl oxetan-3-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-
yl ) prop-2-enoic acid

(2E)-3-(1-{[5-(2-fluoropropan-2-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoic acid

(2E)-3-(1-{[5-(tert-butyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-
yl ) prop-2-enoic acid

(2E)-3-(1-{[3-(2, 4-dichloro-6-fl uorophenyl)-5-(2-
fl uoropropan-2-yl)-1, 2-oxazol - 4-yl ] carbonyl }-3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

(2E)-3-(1-{[3-(2, 4-di chl orophenyl)-5-(2-
fl uoropropan-2-yl)-1, 2-oxazol -4-yl ] carbonyl } - 3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoic acid

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } -3, 4-

di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d

(2E)-3-(1-{[5-(1-acryl oyl piperidin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-3-nmet hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl oro- 6-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-
di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d

17



(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl oro-5-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d
(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl or ophenyl) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d.

[10] (2E)-3-(1-{[5-(2-fluoropropan-2-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol -4-yl ) prop-2-enoic acid or a pharmaceutically
acceptabl e salt thereof.

[ 0046]

[11] (2E)-3-(1-{[5-(2-Fluoropropan-2-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol -4-yl)prop-2-enoic acid tert-butylam ne salt.

[ 0047]

[12] (2E)-[21-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol -4-yl]carbonyl}-3, 4-
di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi c acid or a
pharmaceutically acceptable salt thereof.

[ 0048]

[13] (2E)-[21-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl }-3, 4-
di hydr obenzo[ cd] i ndol - 5(1H) -yl i dene] et hanoic acid tert-
butyl am ne salt.

[ 0049]
[ 14] A nmutant isocitrate dehydrogenase 1 inhibitor

conprising a conmpound according to any one of [1] to [13]
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or a pharmaceutically acceptable salt thereof as an
active ingredient.
[0050]

[15] A D-2-hydroxyglutarate production inhibitor
comprising a compound according to any one of [1] to [13]
or a pharmaceutically acceptable salt thereof as an
active ingredient.

[0051]

[16] A pharmaceutical composition comprising a
compound according to any one of [1] to [13] or a
pharmaceutically acceptable salt thereof as an active
ingredient.

[0052]

[17] An antitumor agent against a tumor having a
isocitrate dehydrogenase 1 gene mutation, comprising a
compound according to any one of [1] to [13] or a
pharmaceutically acceptable salt thereof as an active
ingredient.

[0053]

[18] The antitumor agent according to [17], wherein
the tumor is brain tumor (including glioma), acute
myeloid leukemia, myelodysplastic syndrome,
myeloproliferative tumor, peripheral T-cell lymphoma,
chondrosarcoma, osteosarcoma, bile duct cancer, primitive
neuroectodermal tumor, B-cell lymphoblastic lymphoma,
malignant melanoma, prostate cancer, colorectal cancer,

or thyroidal cancer.
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[0054]

[19] The compound according to any one of [1] to
[13] or a pharmaceutically acceptable salt thereof for
use in a method for treating a tumor having a isocitrate
dehydrogenase 1 gene mutation.

[0055]

[20] The compound according to [19] or a
pharmaceutically acceptable salt thereof, wherein the
tumor 1s brain tumor (including glioma), acute myeloid
leukemia, myelodysplastic syndrome, myeloproliferative
tumor, peripheral T-cell lymphoma, chondrosarcoma,
osteosarcoma, bile duct cancer, primitive neurocectodermal
tumor, B-cell lymphoblastic lymphoma, malignant melanoma,
prostate cancer, colorectal cancer, or thyroidal cancer.
[0056]

[21] Use of a compound according to any one of [1]
fo [13] or a pharmaceutically acceptable salt thereof for
the production of a pharmaceutical composition for the
treatment of a tumor having a isocitrate dehydrogenase 1
gene mutation.

[0057]

[22] Use according to [21], wherein the tumor is
brain tumor (including glioma), acute myeloid leukemia,
myelodysplastic syndrome, myeloproliferative tumor,
peripheral T-cell lymphoma, chondrosarcoma, osteosarcoma,

bile duct cancer, primitive neuroectodermal tumor, B-cell

20



lymphoblastic lymphoma, malignant melanoma, prostate
cancer, colorectal cancer, or thyroidal cancer.
[0058]

[23] A method for treating a tumor having a mutant
isocitrate dehydrogenase 1 gene mutation, comprising
administering a compound according to any one of [1l] to
[13] or a pharmaceutically acceptable salt thereof.
[0059]

[24] A method for treating according to [23],
wherein the tumor is brain tumor (including glioma),
acute myeloid leukemia, myelodysplastic syndrome,
myeloproliferative tumor, peripheral T-cell lymphoma,
chondrosarcoma, osteosarcoma, bile duct cancer, primitive
neuroectodermal tumor, B-cell. lymphoblastic lymphoma,
malignant melanoma, prostate cancer, colorectal cancer,
or thyroidal cancer.

[0060]

Compounds having an isoxazole skeleton have been
reported so far as anti-inflammatory agents (Patent
Reference 1), dopamine receptor subtype ligands (Patent
Reference 2), immunosuppressants (Patent Reference 3},
herbicides (Patent Reference 4), or heat shock protein
inhibitors (Patent Reference 5). However, such a
compound inhibiting the activity of mutant IDH protein

has not yet been reported.

Advantageous Effects of Invention
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[ 0061]

The conpound of the present invention or a
phar maceutically acceptable salt thereof has a strong
activity inhibitory effect on nutant I DHL protein and can
thereby inhibit the production of 2-HGin cells
expressing the protein and suppress the growth thereof.
Since nmutations in IDHL protein have been found in
various tunors, the conpound of the present invention or
a pharmaceutically acceptable salt thereof is

particularly useful as an antitunor agent.

Brief Description of Draw ngs

[ 0062]

[Figure 1] Figure 1 is a graph showing the results of
measuring the 2-HG production inhibitory activity of
compounds of the present invention in acute nyel oid

| eukem a (AM.) nouse nodel s harboring 4 genes including
| DHIR132H. Figure 1A shows the 2-HG concentrations in
pl asma, and Figure 1B shows the 2-HG | evel s in bone
marrow cel | s.

[Figure 2] Figure 2 is a graph showing the results of
measuring the antitunor activity of conpounds of the
present invention in acute nyeloid | eukem a (AM.) nouse
nodel s harboring 4 genes including IDHLRL32H. Figure 2A
shows the proportion of EG-P-positive AML cells in bone

marrow cells, and Figure 2B shows the proportion of EG-P-
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positive AML cells in peripheral blood cells. Mean =+

di spersion is al so shown.

[Figure 3] Figure 3 is a graph showing the results of
nmeasuring the antitunor activity of conpounds of the
present invention in |IDHL/ R132H nutant gl i obl ast oma
A1074-transpl anted nouse nodels. The nean and standard
devi ati on of tunor volunes of each group in this test are
shown.

[Figure 4] Figure 4 is a graph showing the results of
measuring the antitunor activity of conpounds of the
present invention in |IDHL/ RL32H nutant gl i obl ast oma
Al1074-transpl anted nouse nodels. The tunor weights after

adm ni stration of mxed feed for 4 weeks are shown.

Descri ption of Enbodi nents
[ 0063]

The present invention provides a conpound
represented by the follow ng general fornula (1) or a

pharmaceutically acceptable salt thereof:

[ 0064]
[ Formul a 10]
Z-Y
1 2
RAA~R
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[ 0065]

In the formula, Z-Y represents NNO or O N.
[ 0066]

In the formula, R' represents a phenyl group
optionally having 1 to 3 substituents independently
sel ected fromgroup A given below, or a pyridyl group
optionally having 1 to 3 substituents independently
sel ected fromgroup A given below. R!is preferably a
phenyl group optionally having 1 to 3 substituents
i ndependently selected fromgroup A given bel ow
[ 0067]

G oup A consists of a halogen atom a C to G al kyl
group, and a G to G al koxy group.

In the present invention, a "halogen atom' is a
fluorine atom a chlorine atom a brom ne atom or an
i odi ne atom
[ 0068]

In the present invention, a "C to G al kyl group"” is
a linear or branched al kyl group having 1 to 6 carbon
atons. Exanples thereof include a nmethyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl group
an isobutyl group, a s-butyl group, a t-butyl group, a
pentyl group, an isopentyl group, a 2-nethyl butyl group,
a neopentyl group, a 1-ethyl propyl group, a hexyl group,
an i sohexyl group, and a 4-nethyl pentyl group.

[ 0069]
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In the present invention, a "C to G al koxy group”
refers to a group in which an oxy group is bonded to the
af orenenti oned C-GCs al kyl group. Exanples thereof
i nclude a net hoxy group, an ethoxy group, a n-propoxy
group, an i sopropoxy group, a butoxy group, an isobutoxy
group, a s-butoxy group, a t-butoxy group, a pentoxy
group, an isopentoxy group, a 2-nethyl butoxy group,
hexyl oxy, and an i sohexyl oxy group.

[ 0070]

In the formula, R’ represents -NR'R?, a G to G
al kyl group optionally having 1 to 3 substituents
i ndependently selected fromgroup B given below, a G to
Cs cycl oal kyl group optionally having 1 to 3 substituents
i ndependently selected fromgroup C given below, or a 4-
to 6-nmenbered heterocyclic group having 1 or 2
het er oat ons i ndependently selected fromthe group
consisting of a nitrogen atom and an oxygen atomin the
ring.

[ 0071]

In this context, R and R in "-NRIR?" each
i ndependently represent a hydrogen atom a C to G al kyl
group, or -C(=O R®. R represents a G to GC; al kenyl
group or a G to G al kynyl group. The "4- to 6-nenbered
het erocyclic group” optionally has 1 to 3 substituents
i ndependently selected fromgroup C given below, and a
bridged structure is optionally bonded within the

heterocyclic ring, or one G to G; cycloal kyl ring is
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optionally bonded onto the heterocyclic ring via a spiro
bond.
[0072]

G oup B consists of a hal ogen atom a hydroxy group
a C to G al koxy group, a C to G al kyl am no group, and
a di-C to G al kyl am no group.

G oup C consists of a C to GC; al kenyl group, a
hal ogen atom a hydroxy group, a cyano group, a G to G
al kyl group optionally having 1 to 3 substituents
i ndependently selected fromgroup D given below, a G to
Cs al koxy group, -NRMR? -C(=O R, and - SOR'.

In this context, R and R in "-NRMUR!?" each
I ndependently represent a hydrogen atomor a C to G
al kyl group. R in "-C(=O R or "-SOR?*™" represents
a G to G alkenyl group or a G to G al kynyl group.

[ 0073]

G oup D consists of an amno group, a G to G al koxy
group, a di-C to G al kylam no group, an oxo group, and
a G to G cycloal kyl group.

In the present invention, a "G to G cycl oal kyl
group” is a cyclopropyl group, a cyclobutyl group, a
cycl opentyl group, or a cycl ohexyl group.

[ 0074]

In the present invention, a "C to G al kyl am no
group” nmeans a group in which an amno group is
substituted by one aforenentioned C to G; al kyl group.

Exanpl es thereof include a nmethylam no group, an
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et hyl am no group, a propylam no group, an isopropyl an no
group, a butylam no group, an isobutylam no group, a s-
butyl am no group, a t-butylam no group, a pentylam no
group, an isopentylam no group, a 2-nethyl butyl am no
group, a neopentylam no group, a 1-ethyl propylam no group,
a hexylam no group, and an isohexyl am no group.

[ 0075]

In the present invention, a "di-C to G al kyl am no
group” neans a group in which an amno group is
substituted by two identical or different aforenentioned
C to G al kyl groups. Exanples thereof include a
di met hyl am no group, a diethylam no group, a
di propyl am no group, a diisopropylam no group, a
di butyl am no group, a diisobutylam no group, a
di pentyl am no group, a di neopentylam no group, a
di hexyl am no group, a N-ethyl-Nnethylam no group, a N
nmet hyl - N- propyl am no group, a N-isopropyl-N nethyl am no
group, a N-butyl-N nethylam no group, a Nisobutyl-N
nmet hyl am no group, a N-ethyl-N propylam no group, a N
et hyl - N-i sopropyl am no group, a N butyl-Nethylam no
group, and a N-ethyl-Nisopentylam no group.

[ 0076]

In the present invention, a "G to G al kenyl group”
refers to a linear or branched al kenyl group having 2 to
6 carbon atons and havi ng one doubl e bond in the nol ecul e.
Exanpl es thereof include a vinyl group, an allyl group,

and an isopropenyl group.
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[0077]

In the present invention, a "G to G al kynyl group”
refers to a linear or branched GC,-G; al kynyl group havi ng
2 to 6 carbon atons and having one triple bond in the
nol ecul e. Exanpl es thereof include an ethynyl group, a
prop-1-ynyl group, a prop-2-ynyl group, and a but-3-ynyl
gr oup.

[ 0078]

In the present invention, a "heterocyclic group”
nmeans a group derived froma nonocyclic aromatic or
al i phatic conpound containing 1 or 2 atons each
i ndependently selected fromthe group consisting of a
nitrogen atom and an oxygen atom in addition to carbon
as ring-constituting atons. Exanples thereof include a
furyl group, a pyrrolyl group, an oxazolyl group, an
i soxazol yl group, an im dazolyl group, a pyrazolyl group,
a pyridyl group, a pyrazyl group, a pyrimdinyl group, a
pyri dazi nyl group, an oxiranyl group, an aziridinyl group,
an oxetanyl group, an azetidinyl group, a
t et rahydr of uranyl group, a pyrrolidinyl group, a
t et rahydr opyranyl group, a piperazinyl group, a
t et r ahydr ot hi opyranyl group, a norpholino group, a
nor phol i nyl group, and a pi perazi nyl group.

[ 0079]

R is preferably a C, to G al kyl group optionally

having 1 to 3 substituents independently selected from

group B, or a 4- to 6-nenbered heterocyclic group having
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1 or 2 heteroatons independently selected fromthe group
consisting of a nitrogen atom and an oxygen atomin the
ring.
[ 0080]

R2 nore preferably represents any of the follow ng
formul ae:
[ 0081]
[ Formul a 11]

CH3 CH3 0] NJI\/
CH, F
CH, CH, CH,

[ 0082]
In the formula, R® represents any of the follow ng

formulae (11) to (IV):

[ 0083]
[ Formul a 12]
34
32 ) 33
R R R / R37
N 36
135 ~ R
R
R34 0 O
(In) (V)
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In these fornul ae, R represents a hydrogen atom a
hal ogen atom a C, to G al kyl group optionally
substituted by 1 to 3 halogen atons, a G to G
cycl oal kyl group, or a C to G al kyl carbonyl group,

R*2 represents a hydrogen atomor a C to C; al kyl group,
or

R and R® optionally together forma cycl ohexane ring,
R*® represents a hydrogen atomor a C to C; al kyl group,
or

R*? and R®*® optionally together forma cycl opropane ring,
R** represents a hydrogen atomor a C to Gs al kyl group,
R*® represents a C to G al kyl group,

R® represents a hydrogen atomor a C to C; al kyl group,
R’ represents a hydrogen atomor a C, to C6 al kyl group,
or

R*® and R¥ optionally together forma benzene ring,

R*® represents a hydrogen atom or a hal ogen at om

X represents a nitrogen atomor CH,

Wrepresents a nitrogen atomor CH, and

the broken line represents a single bond or a doubl e bond.

In the present invention, a "C to G al kyl carbonyl
group” refers to a group in which a carbonyl group is
bonded to the aforenentioned C-GC; al kyl group. Exanples
t hereof include a nethyl carbonyl group, an ethyl carbonyl
group, a n-propyl carbonyl group, and an i sopropyl carbonyl
gr oup.

[ 0085]
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R? preferably represents the following formula (IV')
or (V):
[0086]

[Formula 13]

3d 34
OR
O ::Jlf\;OR e . .
| “ %
R3 %}i N ft,%‘" Rvj [ o ‘&,M“ Rg{; )
3a R%e / ) R™
ﬁ f}wh Vi % - {/
\ Vs ) 3
/ ‘g A Zﬁw{i éﬁ
N P
- N e N
§
(V') (V)
[0087]
In the formulae (IV) and (V),

R32 represents a hydrogen atom or a C; to Cg alkyl group

optionally substituted by 1 to 3 halogen atoms,

R* represents a hydrogen

R?*¢ represents a hydrogen

R*® represents a hydrogen

R3e

represents

a hydrogen

atom

atom

atom

atom

or a C; to
or a C; to

or a Cq to

Ce¢ alkyl group,
Ce¢ alkyl group,
Cs alkyl group,

and

or a halogen atom,

the broken line represents a single bond or a double bond.

R’ more preferably represents any of the following

formulae:
[0088]

[Formula 14]
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OH OH OH

O— @) @)
V Y Y
CHj

/ \ / / \

N N N

e e e

[ 0089]

The conpound represented by the general fornula | is

nore preferably a conpound represented by the follow ng

general formula (M) or (VII):

[ 0090]
[ Formul a 15]
4
R
N-O
5 / Py
R
6 ~=
RO "NTX_R®
\ ©
9
(V) OR
[ 0091]
wher ei n

R, R, and R® each independently represent a hydrogen
atom or a hal ogen atom
R’ represents any of the follow ng formul ae

[ 0092]

32



[ Formul a 16]

CH3 CH3 0] NJI\/
CH, F
CH, CH, CH,

[ 0093]
and R and R’ each independently represent a hydrogen

atomor a G to G al kyl group; and

[ 0094]
[ Formul a 17]
10
R
N-O
) / PN
R
R12 4 NN
\ O
14
(V) OR
[ 0095]
wher ei n

R R!Y, and RY? each independently represent a hydrogen
atom or a hal ogen atom

R represents any of the follow ng fornul ae:

[ 0096]

[ Formul a 18]
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0
CH, F
CH, CH, CH,

[0097]
and R represents a hydrogen atom or a C; to C¢ alkyl
group.

A compound represented by the general formula (I) is
particularly preferably any compound selected from the
following group:

[0098]

(2E)-3-(1-{[5-(3-methyloxetan-3-yl)}-3-(2,4, 6-
trichlorophenyl)-1,2-oxazol-4-yl]carbonyl}-1H-indol-4-
yl)prop-2-enocic acid

(2E) -3-(1-{[5-(2-fluoropropan-2-yl)-3-(2,4, 6~
trichlorophenyl)-1,2-oxazol-4-yl]carbonyl}-3-methyl-1H-
indol-4-yl)prop-2-enoic acid

(2E) -3-(1-{[5-(tert-butyl)-3-(2,4, 6~
trichlorophenyl)-1,2-oxazol-4-yl]carbonyl}-1H~indol-4-
yvl)prop-2-enoic acid

(2E)-3-(1-{[3-(2,4-dichloro-6-fluorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol-4-yl]jcarbonyl}~3-methyl-1H-
indol-4-yl)prop-2-enoic acid

(2E)=-3-(1-{[3-(2,4-dichlorophenyl) -5~ (2~
fluoropropan-2-yl)-1,2-oxazol-4-yl]lcarbonyl}-3-methyl-1H-

indol-4-yl)prop-2-enoic acid
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(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } -3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d

(2E)-3-(1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl or o- 6-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-
di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl oro-5-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-

di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d
(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl orophenyl ) -1, 2- oxazol - 4-yl ] car bonyl } -3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d.

The conpound of the present invention is nobst
preferably (2E)-3-(1-{[5-(2-fluoropropan-2-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol -4-yl ) prop-2-enoic acid or a pharmaceutically
acceptable salt thereof, or (2E)-[21-{[5-(1-
acryl oyl pi peridin-4-yl)-3-(2,4,6-trichlorophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 3, 4-di hydr obenzo[ cd] i ndol - 5( 1H) -
yl i dene] et hanoi ¢ acid or a pharmaceutically acceptabl e
salt thereof. Preferred fornms of the pharnaceutically
acceptabl e salts of these conpounds are tert-butyl am ne
salts (t-butylam ne salts).

[ 0099]
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In the present invention, a "pharmaceutically
acceptable salt” refers to a salt that has no significant
toxicity and can be used in a pharmaceutical conposition.
A conpound of the present invention can forma salt
t hrough reaction with an acid when having a basic group
or through reaction with a base when having an acidic
group. Exanples of a salt based on a basic group can
i nclude, but are not limted to: hydrohalides such as
hydr of | uori de, hydrochl ori de, hydrobrom de, and
hydr oi odi de; inorganic acid salts such as nitrate,
perchl orate, sulfate, and phosphate; G- G
al kyl sul fonates such as net hanesul f onat e,
trifluoronmethanesul fonate, and ethanesul fonat e;
aryl sul fonat es such as benzenesul fonate and p-

t ol uenesul fonat e; and carboxyl ates such as acetate,
oxal ate, tartrate, and nual eate.
[ 0100]

On the other hand, exanples of a salt based on an
acidic group can include, but are not limted to: netal
salts including alkali netal salts such as sodiumsalt,
potassiumsalt, and |ithiumsalt, alkaline earth netal
salts such as calciumsalt and nmagnesium salt, and others
such as alumnumsalt and iron salt; amne salts
i ncludi ng inorganic salts such as anmonium salt, and
organic salts such as t-butylamne salt, t-octylam ne
salt, dibenzylam ne salt, norpholine salt, glucosam ne

salt, phenyl glycine al kyl ester salt, ethyl enedi am ne
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salt, N-nethylglucam ne salt, guanidine salt,

di et hyl am ne salt, triethylamne salt, dicyclohexylam ne
salt, N, N -dibenzyl et hyl enedi am ne salt, chl oroprocaine
salt, procaine salt, diethanolamne salt, N

benzyl phenet hyl am ne salt, piperazine salt,

t et ramet hyl ammoni um salt, and

tri s(hydroxynet hyl ) am nonet hane salt; and ami no acid
salts such as glycine salt, lysine salt, arginine salt,
ornithine salt, glutamate, and aspartate.

[0101]

The conpound of the present invention or a
pharmaceutically acceptable salt thereof, when left in
air or recrystallized, may incorporate a water nolecul e
to forma hydrate. Such a hydrate is also included in a
salt of the present invention.

[ 0102]

The conmpound of the present invention or a
phar maceutically acceptable salt thereof, when left in a
solvent or recrystallized, nay absorb a certain kind of
solvent to forma solvate. Such a solvate is also
included in a salt of the present invention.

[ 0103]

The conpound of the present invention or a
pharmaceutically acceptable salt thereof enconpasses al
i soners (diastereoners, optical isonmers, geonetric
i sonmers, rotational isoners, etc.).

[ 0104]
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For the conmpound of the present invention, these
i somers and m xtures of these isoners are all represented
by a single fornmula. Thus, the present invention
includes all of these isoners and even m xtures of these
isomers in arbitrary rati os.

[ 0105]

The present invention also provides a nutant | DHL
I nhibitor conprising a conpound of the present invention
or a pharnmaceutically acceptable salt thereof as an
active ingredient. In the present invention, exanples of
the mutation in the "nutant |DHL" include, but are not
limted to, nutations of arginine at the 132-position
(hereinafter, referred to as R132), nutations of (97,
mut ati ons of R100, nutations of H133, and nutations of
Al34 in IDHL. Exanples of the nmutations of R132 incl ude,
but are not limted to, a nutation to histidine (RL32H)
a nutation to cytosine (RL32C), a nutation to | eucine
(R132L), a nutation to serine (R132S), a nmutation to
glycine (R132G, and a nutation to valine (RL32V). The
conmpound of the present invention or a pharmaceutically
acceptable salt thereof is particularly suitable as an
i nhibitor of an R132 nutant of | DH1.

[ 0106]

The typical am no acid sequence of human-derived
wild-type IDHL is described in NP_005887.2 of GenBank or
075874 of Uni prot KB.

[0107]
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Particular nutant | DHL has been found to have the
enzymatic activity of converting 2-oxogl utarate and NADPH
to 2- HG and NADP+, which is not possessed by w ld-type
| DH1, and the production of 2-HG at a high concentration
has been confirmed in cells having a particular |IDHL
mut ati on (Non Patent References 17 to 20). In the
present Test Exanples (Test Exanples 1, 2, 3, and 5), the
conpound of the present invention has been found to
i nhibit the production of 2-HG by inhibiting the
enzymatic activity. Thus, the present invention provides
a 2-HG production inhibitor conprising a conpound of the
present invention or a pharmaceutically acceptable salt
thereof as an active ingredient.

[ 0108]

The conmpound of the present invention or a
pharmaceutically acceptable salt thereof can be prepared
as a pharmaceutical conposition and can al so be prepared
as a reagent for the purpose of research.

[ 0109]

The conmpound of the present invention nay al so
contai n unnatural proportions of atom c isotopes at one
or nore of the atonms constituting such a conpound.
Exanpl es of the atonic isotopes include deuterium (?H),
tritium (3H), iodine-125 (!*°1), and carbon-14 (!*C). The
conpound may be radi ol abel ed, for exanple, with a
radi oi sotope such as tritium (3H), iodine-125 (*°), or

carbon-14 (**C). The radiol abel ed conmpound is useful as a
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t herapeutic or prophylactic agent, a research reagent
(e.g., an assay reagent), and a diagnostic agent (e.g.,
an in vivo diagnostic imging agent). All isotopic
vari ants of the conpound of the present invention are
i ncluded in the scope of the present invention,
regardl ess of being radioactive or not.
[0110]

| DH1 gene nmutations or |IDH2 gene nutations have been
found in patients with cancers such as brain tunor
(including glioma), acute nyeloid | eukem a,
nyel odyspl asti ¢ syndrone, nyel oproliferative tunor,
peri pheral T-cell |ynphoma, chondrosarcona, osteosarcona,
bil e duct cancer, primtive neuroectoderml tunor, B-cel
| ynphobl astic | ynphona, nalignant nel anoma, prostate
cancer, colorectal cancer, and thyroidal cancer, or with
Olier's disease or Maffucci syndrome (Non Patent
References 1 to 16). 1In the present Test Exanples (Test
Exanples 4 and 7), the conpound of the present invention
has been found to inhibit the growh of various tunor
cells. Thus, a pharnmaceutical conposition conprising the
conmpound of the present invention or a pharmaceutically
acceptable salt thereof as an active ingredient can
target, for exanple, these diseases and is particularly
suitable as an antitunor agent.
[0111]

The presence of an IDH1 gene mnmutation can be

confirmed in test tissues (collected by, for exanple,
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bl ood col | ection or biopsy) frompatients by use of a

met hod known in the art such as analysis using Wstern

bl ot, ELI SA, DNA chi ps, FISH assay, imunohi stol ogi cal

st ai ni ng, other gene anal ysis nethods known in the art
{e.g., Sanger sequence anal ysis, next-generation DNA
sequenci ng analysis (NGS), PCR LCR (ligase chain
reaction), SDA (strand displacenent anplification), NASBA
(nucl ei ¢ aci d sequence-based anplification), |CAN
(isothermal and chimeric primer-initiated anplification),
and LAMP (| oop-nedi ated isothernmal anplification)}, or
the |li ke, or a pathol ogical approach.

[0112]

In the present invention, the "tunor” is not limted
to a malignant tunor and includes every type of tunor.
Exanpl es thereof include carcinomas, sarcomas, and benign
tunors. Particularly, a malignant tunor is also
expressed as a "cancer".

[0113]

The antitunor agent of the present invention nmay be
used in conbination with an additional antitunor agent or
an additional treatnment nmethod (e.g., radiotherapy or
I mrunot her apy) .

[0114]

Exanpl es of the additional antitunor agent include
al kyl ati ng agents, various antinetabolites, antitunor
antibiotics, antitunor plant conponents, BRM (biol ogica

response nodifiers), hornones, vitam ns, antitunor
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anti bodi es, nol ecul ar target drugs, and other antitunor
agents.
[ 0115]

More specifically, exanples of the al kylating agents
I nclude: al kylating agents such as nitrogen nustard,
nitrogen nustard N-oxi de, and chl oranbucil; aziridine
al kyl ati ng agents such as carboquone and thi ot epa;
epoxi de al kyl ati ng agents such as di bronmomannitol and
di bronodul citol ; nitrosourea al kyl ati ng agents such as
carmusti ne, |lonustine, senustine, ninustine hydrochloride,
streptozoci n, chlorozotocin, and raninustine; and others
such as busul fan, inprosulfan tosylate, and dacarbazi ne.
[0116]

Exanpl es of the various antinetabolites include:
purine antinmetabolites such as 6-nercaptopurine, 6-
t hi oguani ne, and thi oi nosi ne; pyrimdine antinetabolites
such as fluorouracil, tegafur, tegafur uracil, carnofur,
doxi fluridi ne, broxuridine, cytarabine, and enocitabine;
and antifolates such as nethotrexate and trinetrexate.
[0117]

Exanpl es of the antitunor antibiotics include:
ant hracycline antibiotic antitunor agents such as
m tomycin C, bl eomycin, peplonycin, daunorubicin,
acl arubi ci n, doxorubicin, pirarubicin, THP-adrianycin,
4' - epi doxorubi cin, and epirubicin; and others such as
chromonycin A3 and acti nonycin D

[0118]
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Exanpl es of the antitunor plant conponents i ncl ude:
vi nca al kal oi ds such as vi ndesi ne, vincristine, and
vi nbl asti ne; taxanes such as paclitaxel and docet axel;
and epi podophyl | ot oxi ns such as et oposi de and teni posi de.
[0119]

Exanpl es of the BRMinclude tunor necrosis factors
and i ndonet haci n.
[ 0120]

Exanpl es of the hornones include hydrocortisone,
dexanet hasone, net hyl predni sol one, predni sol one,
prast erone, betanet hasone, triantinol one, oxynethol one,
nandr ol one, netenol one, fosfestrol, ethynyl estradiol,
chl or madi none, and nedr oxypr ogest er one.
[0121]

Exanpl es of the vitamns include vitamn C and
vitamn A
[0122]

Exanpl es of the antitunor anti bodies and the
nol ecul ar target drugs include trastuzumab, rituximab,
cet uxi mab, ni notuzumab, denosumab, bevaci zumab,
infliximb, imatinib nesylate, gefitinib, erlotinib,
sunitinib, lapatinib, and sorafenib.
[0123]

Exanpl es of other antitunor agents include cisplatin,

carboplatin, oxaliplatin, tanoxifen, canptothecin,
i fosfam de, cycl ophospham de, nel phal an, L-asparagi nase,

acegl atone, sizofiran, picibanil, procarbazine,
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pi pobroman, neocarzi nostatin, hydroxyurea, ubeninmex, and
krestin.
[ 0124]

A conpound of the present invention or a
phar maceutically acceptable salt thereof may be
conjugated with an auxiliary noiety that potentiates
therapeutically useful characteristics. Typical exanples
of the useful characteristics include the pronotion of
delivery of the conpound to a target region (e.g., a
tunor), the sustention of the therapeutic concentration
of the conpound in the target region, the alteration of
t he pharnmacoki netic or pharmacodynam c characteristics of
t he conpound, and inprovenent in the therapeutic index or
safety profile of the conpound. For exanple, an anti body
specifically recognizing the target region or a |ligand
for a receptor expressed in the target region can be
utilized as a suitable auxiliary noiety.
[ 0125]

In the case of preparing a conpound of the present
i nvention or a pharmaceutically acceptable salt thereof
as a pharnmaceuti cal conposition, exanples of the
pharmaceutically acceptable carrier used include, but are
not limted to, sterilized water, physiological saline,
plant oils, solvents, bases, emulsifiers, suspending
agents, surfactants, stabilizers, flavors, fragrances,
exci pients, vehicles, antiseptics, binders, diluents,

tonicity agents, soothing agents, expanders,
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di sintegrants, buffers, coating agents, |ubricants,
col orants, sweeteners, thickeners, corrigents,
sol ubilizers, and other additives. The conmpound of the
present invention or a pharmaceutically acceptable salt
t hereof can be nade into various forns such as tablets,
powders, granules, capsules, and solutions according to a
t herapeutic purpose, etc. The conpound of the present
i nvention or a pharmaceutically acceptable salt thereof
can al so be adm nistered, for exanple, in the formof a
| i posone delivery system The aforenentioned auxiliary
noiety (e.g., an antibody or a |ligand) that potentiates
t herapeutically useful characteristics nay be added to
the |i posone.
[ 0126]

The adm nistration to a patient nay be oral
adm ni stration or nmay be parenteral adm nistration.
Exanpl es of the parenteral adm nistration include
I ntravenous adm ni stration, intra-arterial adm nistration,
i ntramuscul ar adm nistration, intrathoracic
adm ni stration, intraperitoneal adm nistration, and
direct admnistration to a target site (e.g., a tunor).
[0127]

The dose is not particularly limted as |Iong as the
dose is an amount effective for the treatnent of a
di sease of interest. The dose can be appropriately
sel ected according to the age, body wei ght, synptons,

health condition, degree of progression of the disease,
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etc., of a patient. The dosing frequency is not
particularly Iimted and can be appropriately sel ected
according to a purpose. For exanple, the daily dose may
be adm ni stered once a day or may be adm nistered in two
or nore divided portions. In the case of adm nistering
the drug of the present invention to a human, the dose
range of the active ingredient is usually approximtely
0.01 ny/ kg body weight to approxi mately 500 ng/ kg body
wei ght, preferably approximately 0.1 ng/ kg body weight to
approxi mately 100 ng/ kg body wei ght, per day. For the
adm nistration to a human, the daily dose is preferably
adm ni stered once a day or in tw to four divided
portions, and the admnistration is preferably repeated
at appropriate intervals.
[ 0128]

In the case of preparing a conpound of the present
i nvention or a pharmaceutically acceptable salt thereof
as a reagent, the reagent can optionally contain other
conmponents acceptable for the reagent, such as sterilized
wat er, physi ol ogical saline, buffers, and preservatives.
The reagent can be admi nistered at a dose appropriate for
the purpose to a recipient (e.g., cells or fractions
thereof, tissues, and | aboratory ani mals) appropriate for
t he purpose, for exanple, to inhibit nutant IDHL, to
i nhibit the production of 2-HG or to inhibit tunor
gr owt h.
[ 0129]

46



Next, a typical method for producing a compound
represented by the general formula (I) will be described.
The compound cof the present invention can be produced by
various production methods. The production methods shown
below are given for illustrative purposes. It should be
understood that the present invention is not limited by
these examples. The compound represented by the general
formula (I) and intermediates for production thereof can
be produced through the use of various reactions known in
the art as described below. In this respect, functional
groups in starting materials or intermediates may be
protected with appropriate protective groups. Examples
of such functional groups can include a hydroxy group, a
carboxy group, and an amino group. For the types of
their protective groups as well as conditions for the
introduction and removal of these protective groups, see
those described in, for example, Protective Groups in
Organic Synthesis (T.W. Greene and P.G.M. Wuts, John
Wiley & Sons, Inc., New York, 2006).

[0130]

[Production method 1]

Among the compounds represented by formula (I),
compound la given below can be produced by, for example,
the following reaction scheme:

[0131]

[Formula 19]
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R Amidation reaction o ) Deprotection reaction o
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\

4a R32
3a R33/\¢o R 3 _0
R39—O HO
[ 0132]
In the schene, R, R, R? R® R® W X VY, and Z
are as defined above. |In the schene, the broken line

represents a single bond or a double bond. R® represents
a protective group for a carboxy group.

R** represents a C, to G al kyl group optionally
having 1 to 3 substituents independently selected from
group B given below, a G to G cycl oal kyl group
optionally having 1 to 3 substituents independently
selected fromgroup C given below, or a 4- to 6-nenbered
al i phatic heterocyclic group having one oxygen atomin
the ring. The 4- to 6-nenbered aliphatic heterocyclic
group optionally has 1 to 3 substituents independently
sel ected fromgroup C given bel ow.

Group B consists of a hal ogen atom a hydroxy group,
and a C to G al koxy group.

[ 0133]

Group C consists of a hal ogen atom a hydroxy group,
a C to G alkyl group, a G to G al koxy group, and a di -
C to G al kyl am no group.

[0134]
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(1) Conversion of conpound 2a to conmpound 4a

The conversion of conpound 2a to conpound 4a can be
carried out by the reaction of a carboxylic acid halide
or a carboxylic acid active ester derived fromthe
carboxylic acid conpound 2a in the presence of an
appropriate base (e.g., sodiumhydride, triethylam ne,
N, N-di (propan-2-yl)ethyl am ne, N nethyl norpholine, 4-
di met hyl am nopyridine, or a mxture thereof) in an
appropriate solvent that has no adverse effect on the
reaction (e.g., benzene, toluene, diethyl ether,
di chl or onet hane, tetrahydrofuran, or N N
di met hyl f ormam de, or a m xed sol vent thereof) at -30°C
to the boiling point of the solvent used in the reaction,
preferably 0°C to 100°C. A catalytic anobunt or an
excessive anmount can be used as the anount of the base.
The reaction tinme is preferably 10 mnutes to 72 hours,
nore preferably 30 mnutes to 24 hours.
[ 0135]

(2) Conversion of conpound 4a to conmpound la

The conversion of conpound 4a to conpound la differs
in deprotection reaction conditions depending on the type
of R Wien R¥ is a methyl group, an ethyl group, a
benzyl group, or the like, the conversion can be carried
out by treatnent with an appropriate base (e.g., sodium
hydr oxi de, potassi um hydroxi de, |ithium hydroxide, or
pot assiumtert-butoxide) in an appropriate solvent that

has no adverse effect on the reaction (exanples thereof
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i ncl ude met hanol, ethanol, water, tetrahydrofuran,

di oxane, and m xed sol vents thereof, and water and an
organi c solvent mscible therewith at an arbitrary ratio
are preferred) at -30°C to the boiling point of the

sol vent used in the reaction, preferably roomtenperature
to 100°C. The reaction tine is preferably 10 mnutes to
72 hours, nore preferably 30 mnutes to 24 hours.

[ 0136]

Wien R¥® is a tert-butyl group or the like, the
conversion can be carried out by treatnent with, for
exanpl e, trifluoroacetic acid, hydrochloric acid, or
formc acid, in an appropriate solvent that has no
adverse effect on the reaction (e.g., dichloronethane,
chl orof orm nethanol, tetrahydrofuran, 1,4-dioxane, or a
m xed sol vent thereof) at -30°C to the boiling point of
the solvent used in the reaction, preferably -20°Cto
roomtenperature. The reaction tinme is preferably 10
mnutes to 72 hours, nore preferably 30 mnutes to 24
hours.

[0137]

Compounds 2a and 3a, which are starting materials
for production, can be synthesized accordi ng to nethods
described in the Reference Exanples.

[ 0138]

[ Producti on nethod 2]
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Among the compounds represented by formula (I),
compound 1lb given below can be produced by, for example,
the following reaction scheme:

[0139]

[Formula 20]

Z-Y
R1 U R25/
-+
o OH

2b

Amidation reaction Deprotection reaction

[0140]

In the scheme, RY, R®, R%*, R*), R*®, W, X, Y, and Z
are as defined above. In the scheme, the broken line
represents a single bond or a double bond. R** represents
a protective group for a carboxy group.

R?® represents a 4- to 6-membered aliphatic
heterocyclic group having one nitrogen atom in the ring.

The 4- to 6-membered aliphatic heterocyclic ring is
bonded to R?® via the nitrogen atom on the ring. This 4-

to 6-membered aliphatic heterocyclic ring optionally has
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1 to 3 substituents independently selected fromgroup C
gi ven below, and a bridged structure is optionally bonded
within the heterocyclic ring, or one G to G cycl oal kyl
ring is optionally bonded onto the heterocyclic ring via
a spiro bond.

R® represents a protective group for an am no group,
and exanpl es thereof include a 2-nitrophenyl sul fonyl
group.

R’ represents -C(=O) R?® or -SOR?.

R represents a G, to Cs al kenyl group or a G to Gs
al kynyl group.

G oup C consists of a hal ogen atom a hydroxy group,
a cyano group, a C to G al kyl group optionally having 1
to 3 substituents independently selected fromgroup D
given below, a C, to Gs; al koxy group, and - NR*'R*?.

[0141]

In this context, R and R?? each independently
represent a hydrogen atom a C to G al kyl group, or
-C(=O R®. R represents a G to Cs al kenyl group or a G
to G al kynyl group.

[0142]

G oup D consists of an amno group, a C to G al koxy
group, a di-C to G al kyl am no group, an oxo group, and
a G to G cycloal kyl group.

[0143]
(1) Conversion of conpound 2b to compound 4b

52



The conversion of compound 2b to compound 4b can be
carried out by a general coupling reaction similar to the
method described above in (1) of [Production method 1].
[0144]

(2) Conversion of compound 4b to compound 5b

When R?® is a 2-nitrophenylsulfonyl group or the like,
the conversion of compound 4b to compound 5b can be
carried out by treatment with an appropriate base (e.g.,
potassium carbonate or cesium carbonate) and a thiol
derivative (e.g., benzenethiol) in an appropriate solvent
that has no adverse effect on the reaction (e.qg.,
acetonitrile, N,N-dimethylformamide, or a mixed solvent
thereof) at -30°C to the boiling point of the solvent
used in the reaction, preferably -20°C to room
temperature. The reaction time is preferably 10 minutes
to 72 hours, more preferably 30 minutes to 24 hours.

[0145]

(3) Conversion of compound 5b to compound 6b

The conversion of compound 5b to compound 6b can be
carried out by the reaction of the compound 5b with a
carboxylic acid halide or a sulfonic acid halide in the
presence of an appropriate base (e.g., an organic base
such as triethylamine, N,N-di(propan-2-yl)ethylamine, 4-
dimethylaminopyridine, N-methylmorpholine, pyridine, 2,6-
lutidine, or diazabicyclo[5.4.0]undec~7~ene, or an
inorganic base such as potassium carbonate, sodium

carbonate, or sodium bicarbonate) in an appropriate
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sol vent that has no adverse effect on the reaction (e.qg.,
di chl oronet hane, chl orof orm tetrahydrofuran, ethyl
acetate, toluene, or a m xed solvent thereof). The
reaction tenperature is usually in the range of -78°Cto
100°C or the boiling point of the solvent and is
preferably -10°C to around roomtenperature. As another
net hod, the present conpound 6b can al so be obtai ned by
the reaction of the conmpound 5b with a carboxylic acid or
a sulfonic acid in the presence of an appropriate
condensi ng agent (e.g., N, N -dicycl ohexyl carbodiim de or
1- et hyl - 3- (3-di net hyl ami nopropyl ) carbodiim de) in an
appropriate solvent that has no adverse effect on the
reaction (e.g., dichloronmethane, N, N-dinmethylformam de,
tetrahydrofuran, ethyl acetate, or a m xed sol vent
thereof). The reaction tenperature is usually in the
range of -78°C to 100°C or the boiling point of the
solvent and is preferably 0°C to 50°C. |f necessary, a
base such as triethylam ne, N N di(propan-2-yl)ethylam ne
N- net hyl nor phol i ne, or 4-di nmethyl am nopyri di ne can be
added thereto. Further, a reaction accelerator such as
1- hydr oxybenzotri azol e or N hydroxysucci ni mi de may al so
be added t hereto.
[ 0146]

(4) Conversion of compound 6b to conpound 1b

The conversion of conpound 6b to conpound 1b can be

carried out by a general deprotection nethod simlar to
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the met hod descri bed above in (2) of [Production nethod
1].
[0147]

[ Producti on nethod 3]

Wen R® is a tert-butoxycarbonyl group and R® is a
tert-butyl group in [Production nethod 2], conpound 1b

can al so be synthesized by the follow ng production

met hod:
[ 0148]
[ Formul a 21]
R26
R%/
o) Deprotection reaction Acylation reaction

—_—

[ 0149]

(1) Conversion of conpound 4b to compound 7b

The conversion of conpound 4b to conpound 7b can be
carried out by treatnment with, for exanple,
trifluoroacetic acid, hydrochloric acid, or formc acid,
in an appropriate solvent that has no adverse effect on
the reaction (e.g., dichloronethane, chloroform nethanol
tetrahydrofuran, 1, 4-dioxane, or a m xed sol vent thereof)
at -30°C to the boiling point of the solvent used in the

reaction, preferably 0°C to roomtenperature. The
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reaction time is preferably 10 minutes to 72 hours, more
preferably 30 minutes to 24 hours.
[0150]

(2) Conversion of compound 7b to compound 1b

The conversion of compound 7b to compound 1lb can be
carried out by a Schotten-Baumann reaction. Specifically,
the conversion can be carried out by reaction with a
carboxylic acid halide or a sulfonic acid halide under
two-layer system conditions using an appropriate solvent
that has no adverse effect on the reaction (e.g.,
dichloromethane or chloroform) and an agqueous solution of
a base such as sodium bicarbonate or sodium hydroxide.
The reaction temperature is preferably 0°C to room
temperature. The reaction time is preferably 10 minutes
to 72 hours, more preferably 30 minutes to 24 hours.
[0151]

[Production method 4]

Among the compounds represented by formula (I),
compound lc given below can be produced by, for example,
the following reaction scheme:

[0152]

[Formula 22]
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Z-Y

Z-Y RAL
) NH, Alkylation reaction 1A )}/ Deprotection reaction ; z-Y L RA
- - R N
0”0 \R42 /Y\ \ +
o~ 0O Z R42
2 o - o en
¢ 5c¢
3a
Z-Y R41
R1 U N/ R1 U
Amidation reaction 12 Deprotection reaction
R
—> —>
6¢
[ 0153]
In the schene, R, R*, R¥? R® R® W X Y, and Z
are as defined above. In the schene, the broken |ine

represents a single bond or a double bond. R® represents
a protective group for a carboxy group.

R and R*? each independently represent a hydrogen
atomor a C to GCs alkyl group, or R" and R* optionally
together forma cycloal kyl ring or an aliphatic
het erocyclic ring having an oxygen atomin the ring.

(1) Conversion of conpound 2c to conpound 4c

The conversion of conpound 2c to conpound 4c can be
carried out by reaction with an alkyl halide in the
presence of an appropriate base (e.g., potassium
carbonate, cesium carbonate, or a mxture thereof) in an
appropriate solvent that has no adverse effect on the

reaction (e.g., N N-dinethylformm de, acetone, or a
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m xed sol vent thereof) at roomtenperature to the boiling
poi nt of the solvent used in the reaction, preferably
50°C to 100°C. An excessive anmpount can be used as the
anmount of the base. The reaction tine is preferably 1
hour to 72 hours, nore preferably 8 hours to 24 hours.
[ 0154]

(2) Conversion of conpound 4c to conpound 5c

The conversion of conpound 4c to conpound 5c can be
carried out by a general deprotection reaction simlar to
the met hod descri bed above in (2) of [Production nethod
1].
[ 0155]

(3) Conversion of conmpound 5c to conmpound 6¢

The conversion of conmpound 5¢c to conpound 6¢ can be
carried out by a general amdation reaction simlar to
t he net hod descri bed above in (1) of [Production method
1].
[ 0156]

(4) Conversion of conpound 6¢c to conpound 1c

The conversion of conpound 6c to conpound 1c can be
carried out by a general deprotection reaction simlar to
the nmet hod descri bed above in (2) of [Production nethod
1].
[ 0157]

Compound 2c, which is a starting material for
producti on, can be synthesized according to a nethod

descri bed in the Reference Exanples.
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[0158]

[Production method 5]

Among the compounds represented by formula (I),
compound lc given below can also be produced by, for
example, the following reaction scheme:

[0159]

[Formula 23]

Amidation reaction

Z-Y
RL/éj%X\Br
07 "OH

2d

Substitution reaction Deprotection reaction

P
o

[0160]

In the scheme, Rl, R31, R32, R33, R38, W, X, Y, and Z
are as defined above. In the scheme, the broken line
represents a single bond or a double bond. R*? represents
a protective group for a carboxy group.

R** and R* each independently represent a hydrogen

atom or a C; to Cg alkyl group, or R*" and R* optionally
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together forma cycloal kyl ring or an aliphatic
het erocyclic ring having an oxygen atomin the ring.

(1) Conversion of conpound 2d to conpound 7c

The conversion of conpound 2d to conpound 7c can be
carried out by a general amdation reaction simlar to
the nmet hod descri bed above in (1) of [Production nethod
1].
[0161]

(2) Conversion of conpound 7c to conpound 6¢

The conversion of conpound 7c to conpound 6c can be
carried out by the reaction of the corresponding amne in
an appropriate solvent that has no adverse effect on the
reaction (e.g., N N-dinethylformm de, acetone, or a
m xed sol vent thereof) at -30°C to the boiling point of
the solvent used in the reaction, preferably 0°C to 100°C
In this reaction, an appropriate base (e.g.,
triethylamne, N, N-di(propan-2-yl)ethylamne, N
nmet hyl nor phol i ne, potassium carbonate, or a mxture
thereof) can also be used in an excessive anmobunt. The
reaction time is preferably 10 mnutes to 72 hours, nore
preferably 30 m nutes to 24 hours.
[ 0162]

(3) Conversion of conpound 6¢c to conpound 1c

The conversion of conmpound 6¢ to conmpound 1c can be
carried out by a general deprotection reaction simlar to
t he net hod descri bed above in (2) of [Production method

1] .
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[0163]

Compound 2d, which is a starting material for
production, can be synthesized according to a method
described in the Reference Examples.

[0164]

[Production method 6]

Among the compounds represented by formula (I),
compound 1ld given below can be produced by, for example,
the following reaction scheme:

[0165]

[Formula 24]

Substitution reaction

P
o

Z-Y RS2
R’ N
\\/N ~ Rz Deprotection reaction

P
r ol

/S/ R52 R51

L
-

[0166]

In the scheme, R!, R®, R*?, R*, R®, w, X, Y, and 7

are as defined above. In the scheme, the broken line

61



represents a single bond or a double bond. R® represents
a protective group for a carboxy group, and exanpl es
thereof include a tert-butyl group.

RP! and R*? each independently represent a hydrogen
atomor a C to Cs alkyl group, or R! and R°? optionally
toget her form a cycl oal kyl ring.

R?® represents a protective group for an am no group,
and exanpl es thereof include a tert-butoxycarbonyl group.

R’ represents -C(=O) R?® or -SOR?.

(1) Conversion of conpound 7c to conmpound 6d

The conversion of conmpound 7c to conpound 6d can be
carried out by a general substitution reaction simlar to
the met hod descri bed above in (2) of [Production nethod
5] .

[0167]

(2) Conversion of conpound 6d to conmpound 8d

The conversion of conpound 6d to conpound 8d can be
carried out by a general deprotection reaction simlar to
t he net hod descri bed above in (1) of [Production method
3].

[ 0168]

(3) Conversion of conmpound 8d to conpound 1d

The conversion of conmpound 8d to conpound 1d can be
carried out by an acylation reaction simlar to the
net hod descri bed above in (2) of [Production nethod 3].

[ 0169]

[ Producti on nmethod 7]
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Among the compounds represented by formula (I),
compound le given below can be produced by, for example,
the following reaction scheme:

[0170]

[Formula 25]

Alkylation reaction

Z2-Y
Acylation reaction

AU
0~ "OH N

H Br

2a

3b

Alkylation reaction Deprotection reaction

[0171]

In the scheme, R', R*, R¥*, R®, R, R*®, Y, and Z are
as defined above. R’ represents a protective group for a
carboxy group.

R?® represents a C; to Cg alkyl group optionally
having 1 to 3 substituents independently selected from
group B given below, a C; to C¢ cycloalkyl group
optionally having 1 to 3 substituents independently
selected from group C given below, or a 4- to 6-membered
aliphatic heterocyclic group having one oxygen atom in

the ring. The 4~ to 6-membered aliphatic heterocyclic
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group optionally has 1 to 3 substituents independently
sel ected fromgroup C given bel ow.

Group B consists of a hal ogen atom a hydroxy group
and a C to G al koxy group.
[0172]

Goup C consists of a hal ogen atom a hydroxy group
a G to G alkyl group, a G to G; al koxy group, and a di-
C to G al kyl am no group.
[0173]

(1) Conversion of conpound 2a to conpound 4e

The conversion of conmpound 2a to conpound 4e can be
carried out by a Friedel-Crafts reaction. Specifically,
the conversion can be carried out by use of a carboxylic
acid chloride prepared fromthe conpound 2a, conpound 3b
and a netal chloride (e.g., anhydrous alum num chloride
or anhydrous zinc chloride) in an appropriate sol vent
that has no effect on the reaction (e.g.,
di chl oronet hane). The reaction tenperature can be -20°C
to the boiling point of the solvent used in the reaction,
preferably 0°C to roomtenperature. The netal chloride
used is preferably used at 1 to excessive nol ar
equi val ent s.
[0174]

(2) Conversion of conpound 4e to compound 5e

The conversion of conpound 4e to conpound 5e can be
carried out by a Heck reaction. Specifically, the

conversion is carried out by the addition of an organic
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base or an inorganic base (e.g., sodium carbonate,
pot assi um car bonate, tripotassi um phosphate, or N N
di (propan-2-yl)ethylamne) and a ligand (e.qg.,
tri phenyl phosphine) in the presence of the correspondi ng
acrylic acid ester and an appropriate transition netal
catal yst (e.g., a palladiumconpound) in an appropriate
sol vent that has no adverse effect on the reaction (e.qg.,
N, N- di net hyl f ormam de, tetrahydrofuran, toluene, 1,4-
di oxane, or water, or a m xed solvent thereof). The
acrylic acid ester is cormmercially available or can be
produced by a nethod known in the art. For the coupling
reaction, the reaction tenperature is preferably 0°C to
300°C, nore preferably roomtenperature to 200°C (the
opti mum tenperature is 80°C to 100°C). The reaction can
al so be carried out by treatnent in a sealed tube or
under mcrowave irradiation. The acrylic acid ester and
the base are each preferably used at 1 to excessive nol ar
equi valents with respect to the conpound 4e. MNbre
preferably, the acrylic acid ester is used at 1 to 1.5
nol ar equi valents, and the base is at 1 to 5 nol ar
equi valents. The reaction tine is preferably 1 mnute to
60 hours, nore preferably 5 mnutes to 24 hours.
[0175]

(3) Conversion of conpound 5e to compound 6e

The conversion of conpound 5e to conpound 6e can be
carried out by reaction with an alkyl halide in the

presence of an appropriate base (e.g., sodiumhydride) in
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an appropriate solvent that has no adverse effect on the
reaction (e.g., N,N-dimethylformamide or tetrahydrofuran)
or a mixed solvent thereof at -20°C to the boiling point

of the solvent used in the reaction, preferably 0°C to

room temperature. An excessive amount can be used as the
amount of the base. The reaction time is preferably 1
hour to 72 hours, more preferably 8 hours to 24 hours.
[0176]

(4) Conversion of compound 6e to compound le

The conversion of compound 6e to compound le can be
carried out by a general deprotection reaction similar to
the method described above in (2) of [Production method
17].

[0177]

[Production method 8]

Among the compounds represented by formula (I),
compound 1f given below can be produced by, for example,
the following reaction scheme:

[0178]

[Formula 26]
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R25

) Acylation reaction Alkylation reaction
R R25 >
+ / N
N NH

Deprotection reaction Acylation reaction

—e -

Alkylation reaction

_— O

N— R

6f

[0179]
In the schene, R, R' R? R3 R®° RS VY, and Z are

as defined above. R* represents a protective group for a
car boxy group.

R?® represents a 4- to 6-menbered aliphatic
het er ocycl i ¢ group having one nitrogen atomin the ring.
The 4- to 6-nenbered aliphatic heterocyclic ring is
bonded to R?® via the nitrogen atomon the ring. This 4-
to 6-nmenbered aliphatic heterocyclic ring optionally has
1 to 3 substituents independently selected fromgroup C

gi ven bel ow, and
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a bridged structure is optionally bonded within the

het erocyclic ring, or one G to GC; cycloal kyl ring is
optionally bonded onto the heterocyclic ring via a spiro
bond.

R® represents a protective group for an am no group,
and exanpl es thereof include a 2-nitrophenyl sul fonyl
gr oup.

R’ represents -C(=O) R or -SOR.

R represents a G, to G al kenyl group or a G to G
al kynyl group.

G oup C consists of a hal ogen atom a hydroxy group
a cyano group, a C to G alkyl group optionally having 1
to 3 substituents independently selected fromgroup D
given below, a C to Gs al koxy group, and - NR*R?2
[ 0180]

In this context, R and R?? each independently
represent a hydrogen atom a C to G al kyl group, or
-C(=O R?®. R represents a G, to C; al kenyl group or a G
to G al kynyl group
[0181]

G oup D consists of an amno group, a C to G al koxy
group, a di-C to G al kylam no group, an oxo group, and
a G to G cycloal kyl group.

[ 0182]

(1) Conversion of conpound 2b to conmpound A4f
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The conver si
carried out by a
met hod descri bed
[ 0183]

(2) Conversi

The conver si
carried out by a
t he nethod descri
7] .

[0184]

(3) Conversi

The conver si
carried out by a
t he nethod descri
7] .

[ 0185]

(4) Conversi

The conver si
carried out by a
t he nethod descri
2] .

[0186]

(5) Conversi

The conver si
carried out by a
t he nethod descri

2] .

on of conpound 2b to conpound 4f can be
general coupling reaction simlar to the

above in (1) of [Production nethod 7].

on of conpound 4f to conpound 5f
on of conpound 4f to conpound 5f can be
general alkylation reaction simlar to

bed above in (2) of [Production nethod

on of conpound 5f to conpound 6f
on of conpound 5f to conpound 6f can be
general al kylation reaction simlar to

bed above in (3) of [Production nethod

on of conpound 6f to conpound 7f
on of conpound 6f to conpound 7f can be
general deprotection reaction simlar to

bed above in (2) of [Production nethod

on of conpound 7f to conpound 8f
on of conpound 7f to conpound 8f can be
general acylation reaction simlar to

bed above in (3) of [Production nethod
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[0187]

(6) Conversion of conpound 8f to compound 1f

The conversion of conpound 8f to conpound 1f can be
carried out by a general deprotection nethod simlar to
the nmet hod descri bed above in (2) of [Production nethod

1] .

Exanpl es
[ 0188]

Hereinafter, the present invention will be described
in nore detail with reference to the Reference Exanpl es,
Exanpl es, and Test Exanples. However, the scope of the
present invention is not intended to be limted by these
exanpl es.

[0189]

Elution in colum chromatography in the Reference
Exanpl es and Exanpl es was carried out under observation
by thin |layer chromatography (TLC). In the TLC
observation, silica gel 60 Fys4 or silica gel 60 NHF25,S
manuf actured by Merck KG&GA was used as a TLC plate; a
sol vent used as an eluting solvent in colum
chr omat ogr aphy was used as a devel opi ng solvent; and a W
detector was adopted in a detection nethod. Silica ge
SK-85 (230 to 400 nesh) al so manufactured by Merck K&A
or Chromatorex NH (200 to 350 nesh) manufactured by Fuji
Silysia Chem cal Ltd. was used as silica gel for col unms.

In addition to general columm chromatography, an

70



automatic purification apparatus from Yamazen Corp.
(YFLC-5404-FC) or an automatic purification apparatus
from Bi ot age Japan Ltd. (HORI ZON, SP1, or |solera) was
appropriately used. The eluting solvent used was a
sol vent specified on a Reference Exanple or Exanpl e basis.
The abbreviations used in the Reference Exanpl es and
Exanpl es are as defined bel ow.
[ 0190]

nmg: mlligram g: gram upyl: mcroliter, m:
milliliter, L: liter, and MHz: negahertz.
[0191]

| n Exanpl es bel ow, nucl ear magnetic resonance
(hereinafter, referred to as HNVR 400 MHz) spectra
were i ndicated by chem cal shift & values (ppm
determined with tetranethylsilane as a standard.

Splitting patterns were indicated by s = singlet, d =

doublet, t =triplet, g = quartet, m= nmultiplet, and br
= broad.
[0192]

[ Ref erence Exanple K-1] Ethyl 3-(3-nethyl oxetan- 3-

yl ) - 3- oxopr opanoat e

[0193]
[ Formul a 27]
o o
j&g;r0k| o > ‘SXZE/A\“,O\V/,
@) 0] @)
[ 0194]
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[ Step 1]

To a solution of 3-nethyl oxetane-3-carboxylic acid
(4.78 g) in tetrahydrofuran (80 m), 1,1'-
car bonyl di i m dazole (7.35 g) was added, and the m xture
was stirred at roomtenperature for 1 hour. Potassium
nonoet hyl mal onate (7.01 g) and magnesi um chl ori de (3.92
g) were added to the reaction solution, and the m xture
was stirred at 60°C for 1 hour. After cooling, the
reaction solution was diluted with ethyl acetate and
filtered. The filtrate was rendered acidic by the
addition of 1 N hydrochloric acid and then separated into
two | ayers. The organic |ayer was washed with saturated
saline and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure to
obtain the title conmpound (5.98 g).
'H NMR (CDCl ) & 1.29 (3H, t, J = 7.3 Hz), 1.60 (3H s),
3.62 (2H, s), 4.21 (2H, q, J = 7.3 Hz), 4.45 (2H, d, J =
6.7 Hz), 4.91 (2H, d, J = 6.7 Hz).
[ 0195]

The foll owi ng conpounds were obtained by the sane
nmethod as in step 1 of Reference Exanple K-1.
[0196]

[ Tabl e 1]
Reference Name and structure Instrumental data
Example
No.
Ethyl 3-(3-ethyloxetan-3-yl)-3- H-
oxopropanoate NMR(CDCI53)5:0.88(3H,t,J=7.3Hz),1.2
K-2 o 9(3H,t,J=7.3H2),2.07(2H,q,J=7.5H2),3
\s%(o\/ 51(2H,s),4.21(2H,q,J=7.3Hz),4.45(2H
o 0 ,d,J=6.7Hz),4.87(2H,d,J=6.7Hz).
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Ethyl 3-(1-methylcyclobutyl)-3- H-
oxopropanoate NMR(CDCI3)5:1.28(3H,t,J=7.3Hz),1.4
K-3 1(3H,s),1.73-1.85(3H,m),1.93-
%/\’(0\/ 2.04(1H,m),2.40-
o o 2.50(2H,m),3.46(2H,s),4.20(2H,q,J=7.
3H2).
Ethyl 3-(1-methoxycyclobutyl)-3- H-
oxopropanoate NMR(CDCI3)6:1.28(3H,t,J=7.3Hz),1.6
K-4 0-1.86(2H,m),2.10-2.19(2H,m),2.34-
\O%/\N/OV 2.42(2H,m),3.17(3H,s),3.58(2H,s),4.20
O O (2H,q,J=73HZ)
Ethyl 3-(1-methylcyclopropyl)-3- H-
oxopropanoate NMR(CDCI5)5:0.81(2H,9,J=3.6Hz),1.
K-5 26-
X(\r( o~ 1.31(5H,m),1.37(3H,s),3.46(2H,s),4.20
° o (2H,0,J=7.1H2).
Ethyl 4-methoxy-4-methyl-3- H-
oxopentanoate NMR(CDCI3)6:1.28(3H,t,J=7.3Hz),1.3
K-6 o 2(6H,s),3.25(3H,s),3.64(2H,s),4.19(2H
g MO\/ 0,J=7.3Hz).
o o
Ethyl 3-[1-(tert- 'H-NMR(CDCl5)3:1.18-
butoxycarbonylamino)cyclopropyl]-3- | 1.23(2H,m),1.29(3H,t,J=7.3Hz),1.47(9
oxopropanoate H,s),1.62-
K-7 >L 1.66(2H,m),3.67(2H,s),4.21(2H,q,J=7.
o 3Hz),5.26(1H,brs).
O)\NZ(\I(O\/
H o [¢]
Ethyl 3-[1-(tert- H-
butoxycarbonylamino)cyclobutyl]-3- NMR(CDCl;)3:1.28(3H,t,J=7.3H2),1.4
oxopropanoate 4(9H,brs),1.82-2.10(4H,m),2.62-
K-8 ﬁ\ 2.71(2H,m),3.55(2H,s),4.19(2H,q,J=7.
o 3Hz),5.06-5.23(1H,m).
O)\N%/\H/O\/
H (@] [¢]
[0197]
[ Tabl e 2]
Ethyl 4-(tert-butoxycarbonylamino)-4- | *H-
methyl-3-oxopentanoate NMR(CDCl;)8:1.27(3H,t,J=7.3H2),1.4
K-9 o X 1(6H,brs),1.44(9H,s),3.63(2H,s),4.19(2
>( Wé’ MO\/ H,q,J=7.3Hz),4.70-5.04(1H,m).
O O
tert-Butyl 3-(3-ethoxy-3- H-
K-10 oxopropanoyl)-3-methylazetidine-1- NMR(CDCl3)8:1.29(3H,t,J=7.3H2),1.4
carboxylate 4(9H,s),1.54(3H,s),3.56(2H,s),3.62-
3.69(2H,m),4.10-4.25(4H,m).
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O,
YO
N
%0\/
(0] O
tert-Butyl 4-(3-ethoxy-3- H-
oxopropanoyl)-4-methylpiperidine-1- | NMR(CDCl5)8:1.19(3H,s),1.28(3H,t,J
carboxylate =7.3Hz2),1.38-
K-11 Q@ a 1.52(10H,m),1.97(2H,ddd,J}=13.6,3.3,1
(jMo/\ 7H2),3.19-3.26(2H,m),3.46-
>(OTN 3.64(4H,m),4.20(2H,9,J=7.3H2).
O
tert-Butyl 6-(3-ethoxy-3- H-
oxopropanoyl)-3- NMR(CDCI3)6:1.29(3H,t,J=7.3Hz),1.4
azabicyclo[3.1.0]hexane-3-carboxylate | 5(9H,s),1.92(1H,t,J=3.0Hz),2.11-
K-12 Q Q 2.21(2H,m),3.39-
Wo/\ 3.48(2H m).3.56(2H.5),3.59(1H,d J=11
>r0\n,N .5Hz),3.68(1H,d,J=11.5Hz),4.21(2H,q,
0 J=7.1Hz).
Ethyl 3-(6-chloro-3-pyridyl)-3- H-
oxopropanoate NMR(CDCI53)6:1.35(3H,t,J=7.0Hz),3.9
K-13 Q Q 8(1H,s),4.29(2H,9,J=7.0Hz),5.68(1H,s
@ o™ ),7.40(1H,d,J=8.5Hz),8.01(1H,dd,J=8.
SN 5,2.4H2),8.77(1H,d,J=2.4Hz).
MS(m/z):228(M+H)".
[ 0198]
[ Tabl e 3]
Ethyl 3-(3,3-difluoro-1- H-
methyl cyclobutyl)-3-oxopropanoate NMR(CDCl3)8:1.29(3H,t,=7.3H2),1.5
K-14 FF 1(3H,s),2.34-2.45(2H,m),2.94-
3.08(2H,m),3.53(2H,s),4.21(2H,9,J=7.
éz;/\WO\/ 3H2).
O O
[ 0199]

[ Ref erence Exanpl e K-15] Ethyl

oxopent anoat e

[ 0200]

[ Formul a 28]
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Ov > Ov
@] @] O

Step 1

[ 0201]

[ Step 1]

To a suspension of sodium hydride (55%o0il, 6.10 Q)
in tetrahydrofuran (40 m), a mxture of ethyl 2-fluoro-
2- et hyl propanoate (12.5 g) and ethyl acetate (12.3 Q)
was added dropw se over 20 minutes, and the m xture was
stirred at roomtenperature for 3 hours. The reaction
solution was neutralized by the addition of 1 N
hydrochl oric acid, followed by extraction w th n-hexane.
The extract was washed wth saturated saline and then
dri ed over anhydrous magnesi um sulfate. The sol vent was
distilled off under reduced pressure, and the residue was
dried. The supernatant oil was renoved to obtain a crude
formof the title conpound (16.60 g), which was directly
used in the next reaction.

'H NMR (CDCl3) & 1.29 (3H, t, J = 7.3 Hz), 1.50 (6H, d,
J =21.2 Hz), 3.66 (2H, d, J = 3.6 Hz), 4.21 (2H, q, J =
7.3 Hz).

[ 0202]

[ Ref erence Exanple K-16] tert-Butyl 4,4-difluoro-3-
oxopent anoat e
[ 0203]

[ Formul a 29]
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0 e - Nrer
Step 1

O

[ 0204]

[ Step 1]

To a solution of lithiumdi (propan-2-yl)amde (1.12
nol solution in tetrahydrofuran, 36 m) in
tetrahydrofuran (50 m), tert-butyl acetate (4.83 m) was
added at -78°C, and the m xture was stirred at the sane
tenperature as above for 30 m nutes. Ethyl 2, 2-

di fl uoropropanoate (3 g) was added to the reaction
solution, and the m xture was stirred at the same
tenperature as above for 2 hours. 1 N hydrochloric acid
was added to the reaction solution, followed by
extraction wi th n-hexane. The extract was washed with 1
N hydrochloric acid and saturated saline in this order
and then dried over anhydrous magnesi um sul fate. The

sol vent was distilled off under reduced pressure to
obtain a crude formof the title conmpound (5.10 g), which
was directly used in the next reaction.

'H NVR (CDOI3) & 1.47 (9H, s), 1.74 (3H t, J = 19.3 Hz),
3.62 (2H, s).

[ 0205]

The foll owi ng compound was obtai ned by the sane
method as in step 1 of Reference Exanpl e K-16.

[ 0206]
[ Tabl e 4]

| Reference | Name and structure | Instrumental data
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Example
No.
tert-Butyl 4,4,4-trifluoro-3- 'H-NMR(CDCl5)8:1.51(9H,s),3.63-
oxobutanoate 3.77(2H,m).
S
(0]
F
[ 0207]

[ Ref erence Exanple K-18] Ethyl 3-[1-
( met hoxymet hoxynet hyl ) cycl obut yl ] - 3- oxopr opanoat e
[ 0208]
[ For mul a 30]

o] OH > 0o 0] (0]
- j; i/ Step 1 e 1; ENEN Step 2
o] 0]
Hoﬁ OO Step3 /p\“o\gz%/\ﬁo\/'
o) P (0] 0]

[ 0209]
[Step 1] Ethyl 1-

(et hoxymet hoxynet hyl ) cycl obut anecar boxyl at e

To a solution of ethyl 1-
(hydr oxymet hyl ) cycl obut anecar boxylate (2.50 g) in
di chl oronet hane (30 m ), N, N-di (propan-2-yl)ethylam ne
(4.06 m), and chloronethyl methyl ether (1.43 m) were
added, and the m xture was stirred at roomtenperature
for 1 hour. Chloronethyl nethyl ether (0.595 m) and
N, N-di (propan-2-yl)ethylamne (1.62 m) were further
added to the reaction solution, and the m xture was

stirred for another 1 hour. Water and di chl or onet hane
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were added to the reaction solution, which was then
separated into two |ayers. The organic |ayer was washed
with 0.25 N hydrochloric acid and a saturated aqueous
sol ution of sodium bicarbonate in this order and then
dri ed over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure to obtain the title
compound (2.98 g).
'HNWR (CDCl3) & 1.27 (3H, t, J = 7.3 Hz), 1.89-2.05 (4H,
n, 2.39-2.48 (2H, n), 3.35 (3H, s), 3.79 (2H s), 4.18
(2H, q, J = 7.3 Hz), 4.63 (2H, s).
[ 0210]

[Step 2] 1-
( Met hoxymet hoxymnet hyl ) cycl obut anecar boxyl i ¢ aci d

To a m xed solution of the conmpound (2.98 g)
obtained in the preceding step 1 in nethanol (20 m) and
tetrahydrofuran (20 m), a 1 N aqueous sodi um hydr oxi de
solution (20 m) was added, and the m xture was stirred
at 45°C for 1.5 hours. After being allowed to cool, the
reaction solution was rendered weakly acidic by the
addition of 1 N hydrochloric acid, followed by extraction
with ethyl acetate. The extract was washed with
saturated saline and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure to obtain the title conpound (2.05 Q).
'HNWVR (CDO 3) & 1.93-2.07 (4H, m), 2.42-2.53 (2H, m,
3.37 (3H, s), 3.82 (2H, s), 4.66 (2H, s).
[0211]
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[Step 3] Ethyl 3-[1-
( met hoxymet hoxynet hyl ) cycl obut yl ] - 3- oxopr opanoat e

The title conmpound (2.49 g) was obtained by the sane
nmethod as in step 1 of Reference Exanple K-1 using the
conmpound (2.05 g) obtained in the preceding step 2.
'HNVR (CDCl3) & 1.28 (3H, t, J = 7.3 Hz), 1.81-2.03 (4H,
n, 2.40-2.48 (2H, n), 3.36 (3H, s), 3.54 (2H s), 3.81
(2H, s), 4.19 (2H, q, J = 7.3 Hz), 4.61 (2H, s).
[0212]

[ Ref erence Exanple K-19] Ethyl 3-[1-
(met hoxymet hyl ) cycl obut yl ] - 3- oxopr opanoat e
[ 0213]
[ Formul a 31]

\\/o\égzi/OH > O\Egzi/o —_ > HO 0
Step 1 ~ I ~ Step 2 ~

0]

S /O%Ov

Step 3 O O

[ 0214]
[Step 1] Ethyl 1-
(et hoxymet hyl ) cycl obut anecar boxyl at e
To a solution of ethyl 1-
(hydr oxymet hyl ) cycl obut anecar boxyl ate (0.690 g) in
di chl oronmet hane (25 m), a 42% aqueous tetrafl uoroboric
acid solution (0.793 mM) was added, subsequently

(trimethyl silyl)diazomet hane (2.0 nol solution in n-
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hexane, 4.36 m) was added in small portions, and the
m xture was stirred at roomtenperature for 15 m nutes.
Wat er and di chl oronmet hane were added to the reaction
sol ution, which was then separated into two | ayers. The
organic |l ayer was dried over anhydrous sodi um sul fate.
The solvent was distilled off under reduced pressure to
obtain the title conmpound (0.720 Q).
'HNWR (CDCl3) & 1.27 (3H, t, J = 7.3 Hz), 1.88-2.05 (4H,
n, 2.36-2.45 (2H, n), 3.36 (3H, s), 3.63 (2H s), 4.18
(2H, q, J = 7.3 Hz).
[ 0215]

[ Step 2] 1-(Methoxynet hyl)cycl obut anecar boxylic acid

The title conmpound (300 ng) was obtained by the sane
nethod as in step 2 of Reference Exanple K-18 using the
conmpound (720 ng) obtained in the preceding step 1.
'H NMR (CDCl 3) & 1.92-2.06 (4H, n), 2.40-2.51 (2H, m),
3.41 (3H, s), 3.66 (2H, s).
[0216]

[Step 3] Ethyl 3-[1-(methoxynethyl)cyclobutyl]-3-
oXopr opanoat e

The title conpound (308 ng) was obtai ned by the sane
method as in step 1 of Reference Exanple K-1 using the
conmpound (285 ny) obtained in the preceding step 2.
'H NVR (CDO5) & 1.28 (3H, t, J = 7.3 Hz), 1.81-2.00 (4H,
n, 2.38-2.44 (2H, n), 3.34 (3H, s), 3.51 (2H, s), 3.64
(2H, s), 4.19 (2H, g, J = 7.3 Hz).
[0217]
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[ Ref erence Exanple K-20] Ethyl 3-(1-
met hoxycycl opr opyl ) - 3- oxopr opanoat e
[0218]
[ Formul a 32]

- \OZ‘/\'(O\/
Step 3 O O

[ 0219]

[ Step 1] Methyl 1-nethoxycycl opropanecarboxyl ate

To a solution of nethyl 1-
hydr oxycycl opr opanecar boxylate (3.2 g) in tetrahydrofuran
(40 m), sodiumhydride (55%o0il, 1.3 g) was added under
ice cooling, and the mxture was stirred at the sane
tenperature as above for 15 mnutes. Methyl iodide (2.3
m) was added to the reaction solution, and the m xture
was stirred overnight at roomtenperature. 1 N
hydrochl oric acid was added to the reaction sol ution,
foll owed by extraction with a n-hexane-ethyl acetate
m xed solution. The extract was washed wi th saturated
saline and then dried over anhydrous magnesi um sul f ate.
The solvent was distilled off under reduced pressure to

obtain the title conpound (4.0 Q).
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'HNWR (CDO 3) & 1.13-1.32 (4H, m, 3, 42 (3H, s), 3.75
(3H, s).
[ 0220]

[ Step 2] 1- Met hoxycycl opropanecar boxylic acid

The title conmpound (2.0 g) was obtai ned by the sane
method as in step 2 of Reference Exanple K-18 using the
compound (4.0 g) obtained in the preceding step 1.
'HNWVR (CDO 3) & 1.22-1.26 (2H, m), 1.36-1.40 (2H m,
3.45 (3H, s).
[ 0221]

[ Step 3] Ethyl 3-(1-nethoxycycl opropyl)- 3-
oXopr opanoat e

The title conmpound (3.1 g) was obtai ned by the sane
nmethod as in step 1 of Reference Exanple K-1 using the
conmpound (2.0 g) obtained in the preceding step 2.
'H NMR (CDCl 3) & 1.22-1.39 (7H, n), 3.38 (3H, s), 3.72
(2H, s), 4.21 (2H q, J = 7.3 Hz).
[ 0222]

The foll owi ng compound was obtai ned by the sane

met hod as in Reference Exanpl e K-20.

[ 0223]
[ Tabl e 5]
Reference
Example Name and structure Instrumental data
No.
Ethyl 5-methoxy-4,4-dimethyl-3- H-
oxopentanoate NMR(CDCI5)6:1.16(6H,s),1.28(3H,t,J
K-21 - =7.0Hz),3.32(3H,s),3.35(2H,5),3.57(2
O%(O\/ H.5),4.19(2H,q,J=7.0H2).
6} 6}
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[ 0224]
[ Ref erence Exanple K-22] Ethyl 3-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di n-4-yl }-3-oxopropanoat e
[ 0225]
[ Formul a 33]

(0] (0]
O OH
- o\\ ZONO)L o ONO)k)L O/\
OH > S \\Sh,
ol Step 1 E:j: o Step 2
N* \ o)

0] | _
o)

)

[ 0226]

[ Step 1] 1-(2-Nitrophenyl)sul fonyl pi peridi ne-4-
carboxylic acid

To an aqueous solution (1000 m ) of piperidine-4-
carboxylic acid (30 g), sodium carbonate (73.9 g) and 2-
ni trobenzenesul fonyl chloride (61.8 g) were added in
smal | portions under ice cooling, and the m xture was
stirred overnight at roomtenperature. Ethyl acetate was
added to the reaction solution, which was then separated
into two | ayers. The aqueous | ayer was rendered acidic
by the addition of concentrated hydrochloric acid under
ice cooling, followed by extraction with ethyl acetate.
The extract was washed with water and saturated saline in
this order and then dried over anhydrous sodi um sul f ate.
The solvent was distilled off under reduced pressure, and

n- hexane was added to the resi due obtai ned. The
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resulting solid was collected by filtration to obtain the
title conpound (69 Q).

'HNWR (CDO 3) & 1.78-1.90 (2H, m), 1.99-2.07 (2H, m,
2.45-2.52 (1H, n), 2.93-3.02 (2H, n), 3.76 (2H, dt, J

12.7, 3.6 Hz), 7.61-7.74 (3H, n), 8.00 (1H, dd, J = 7.3,
1.8 Hz).
[ 0227]

[Step 2] Ethyl 3-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di n-4-yl }-3-oxopropanoat e

The title conmpound (14 g) was obtained by the sanme
nmethod as in step 1 of Reference Exanple K-1 using the
conmpound (10 g) obtained in the preceding step 1.
'HNWR (CDCl3) & 1.26 (3H, t, J = 7.3 Hz), 1.68-1.79 (2H,
n, 1.84-2.01 (2H, n), 2.57-2.66 (1H, n), 2.88-2.97 (2H,
n, 3.48 (2H, s), 3.79-3.86 (2H, m, 4.19 (2H, q, J = 7.3
Hz), 7.60-7.74 (3H, n), 7.98-8.02 (1H, m).
[ 0228]

The foll owi ng conpounds were obtained by the sane

nmet hod as in Reference Exanple K-22.

[ 0229]

[ Tabl e 6]

Reference

Example Name and structure Instrumental data

No.

Ethyl 3-{1-[(2- H-
nitrophenyl)sulfonyl]piperidin-3-yl}-3- | NMR(CDCI3)3:1.29(3H,t,J=7.3Hz),1.4
oxopropanoate 1-1.73(2H,m),1.80-1.90(1H,m),2.03-

2.11(1H,m),2.72-

K-23 Q\S,go 7of 2.98(3H,m),3.54(2H,s),3.71-
ke ‘NOMO/\ 3.84(1H,m),3.88-
om0 3.98(1H,m),4.21(2H,q,J=7.1Hz),7.60-

7.65(1H,m),7.67-7.75(2H,m),7.97-
8.02(1H,m).
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Ethyl 3-{1-[(2-
nitrophenyl)sulfonyl] azetidin-3-yl} -3-
oxopropanoate

1

H-
NMR(CDCl3)5:1.28(3H,t,J=7.3Hz),3.4
6(2H,9),3.64-3.73(1H,m),4.16-

4.36(6H,m),7.69-7.77(3H,m),8.01-

K-24 o IPN,j)k)LO/\ 8.07(1H,m).
7
©[N+O
(I)_
[ 0230]
[ Ref erence Exanple K-25] tert-Butyl 4-(3-ethoxy-3-

oxopr opanoyl ) - 4- (met hoxymet hyl ) pi peri di ne- 1- car boxyl at e

[ 0231]
[ Formul a 34]
0 I
~ o_ O
o
- N -
>I/O\H/IO)L Step 1 - o\n,'d)LO Step 2 -
y Y
I I
o_ O o_ 0 O
d)LOH - dMo/\
oON Step 3 O N
XY Y
[ 0232]

[Step 1] 1-tert-Butyl 4-ethyl 4-

(et hoxynet hyl ) pi peri di ne- 1, 4-di car boxyl at e

To a solution of 1-tert-butyl 4-ethyl piperidine-

1, 4-di carboxylate (1.00 g) in tetrahydrofuran (20 m),

l'ithiumdi (propan-2-yl)amde (1.09 nol solution in

tetrahydrofuran, 5.35 m) was added at -78°C under a

nitrogen atnosphere, and the m xture was stirred at the

sanme tenperature as above for 1 hour. Chloronethyl
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nmet hyl ether (0.73 m) was added to the reaction solution,
and the m xture was gradually heated to roomtenperature
and stirred overnight at roomtenperature. An aqueous
ammoni um chl oride solution (20 mM) was added to the
reaction solution, which was then separated into two
| ayers. The aqueous | ayer was subjected to extraction
with ethyl acetate. The organic |ayers were conbined,
washed with water and saturated saline in this order and
then dried over anhydrous sodium sulfate. The sol vent
was distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(917 ny).
'H NMR (CDCl ) & 1.27 (3H, t, J = 7.0 Hz), 1.38-1.48
(11H, ), 2.04-2.12 (2H, m, 2.85-3.06 (2H, brm, 3.30
(3H, s), 3.38 (2H, brs), 3.75-3.95 (2H, brn), 4.20 (2H, q,
J =71 He).
[ 0233]

[ Step 2] 1-tert-Butoxycarbonyl -4-
( met hoxymet hyl ) pi peri di ne- 4-carboxylic acid

The title conpound (852 ng) was obtai ned by the sane
method as in step 3 of Reference Exanple K-18 using the
compound (910 ny) obtained in the preceding step 1.
'H NMR (CDCl 3) & 1.39-1.50 (11H, m), 2.03-2.12 (2H, m),
2.99-3.14 (2H, brm), 3.36 (3H s), 3.44 (2H, brs), 3.75-
3.91 (2H, brm.
M (mz): 272 (MH)".
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[ 0234]

[Step 3] tert-Butyl 4-(3-ethoxy-3-oxopropanoyl)-4-
( met hoxymet hyl ) pi peri di ne- 1- car boxyl at e

The title conpound (835 ng) was obtai ned by the sane
method as in step 1 of Reference Exanple K-1 using the
conpound (825 ng) obtained in the preceding step 2.
'H NMR (CDCl ) & 1.27 (3H, t, J = 7.3 Hz), 1.44 (9H, s),
1.46-1.57 (2H, brnm), 2.03 (2H, ddd, J = 13.9, 4.1, 2.0
Hz), 3.08-3.24 (2H, n), 3.30 (3H, s), 3.40 (2H s), 3.57
(2H, s), 3.58-3.72 (2H, brnm), 4.19 (2H, q, J = 7.3 Hz).
[ 0235]

[ Ref erence Exanple K-26] tert-Butyl 4-(3-ethoxy-3-

oxopr opanoyl ) - 4- met hoxypi peri di ne- 1- car boxyl at e

[ 0236]
[ For mul a 35]
HCl oH OH1 ~o 9
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[ 0237]

[Step 1] 1-tert-Butyl 4-ethyl 4-hydroxypiperidine-
1, 4-di car boxyl at e
To a suspension of ethyl 4-hydroxypiperidine-4-
car boxyl at e hydrochloride (1.02 g) in dichloromethane (10
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m), triethylamne (1.69 m) and di-tert-butyl
di carbonate (1.23 nl) were added, and the m xture was
stirred overnight at roomtenperature. The reaction
sol uti on was concentrated under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (1.35 Q).
'HNWR (CDO3) & 1.30 (3H, t, J = 7.3 Hz), 1.47 (9H, s),
1.53-1.62 (2H, brm, 1.95 (2H, td, J = 12.7, 4.8 Hz),
3.05 (1H, s), 3.07-3.25 (2H, brn), 3.86-4.08 (2H, brm,
4.25 (2H, g, J = 7.3 Hz).
[ 0238]

[Step 2] 1-tert-Butyl 4-ethyl 4-nmethoxypiperidine-
1, 4-di car boxyl at e

The title conmpound (483 ng) was obtained by the sane
method as in step 1 of Reference Exanple K-20 using the
conpound (685 ng) obtained in the preceding step 1.
'HNWR (CDA3) & 1.30 (3H, t, J = 7.0 Hz), 1.46 (9H, s)
1.82-1.96 (4H, brm, 3.10-3.23 (2H, brn), 3.27 (3H, s),
3.69-3.85 (2H, brm, 4.23 (2H, g, J = 7.3 Hz).
[ 0239]

[Step 3] 1-(tert-Butoxycarbonyl)-4-
met hoxypi peri di ne- 4- car boxylic acid

The title conpound (430 ng) was obtai ned by the sane
method as in step 3 of Reference Exanple K-18 using the

conmpound (483 ny) obtained in the preceding step 2.
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'HNWR (CDO 3) & 1.46 (9H, s), 1.85-1.99 (4H, m, 3.08-
3.23 (2H, brm), 3.33 (3H, s), 3.75-3.92 (2H, brm.
[ 0240]

[Step 4] tert-Butyl 4-(3-ethoxy-3-oxopropanoyl)-4-
met hoxypi peri di ne- 1- car boxyl at e

The title conmpound (488 ng) was obtained by the sane
nmethod as in step 1 of Reference Exanple K-1 using the
conpound (430 ng) obtained in the preceding step 3.
'H NWR (CDCl ) & 1.28 (3H, t, J = 7.3 Hz), 1.45 (9H, s),
1.71-1.95 (4H, m, 3.08-3.22 (2H, m, 3.23 (3H, s), 3.63
(2H, s), 3.82-3.84 (2H, brm), 4.20 (2H, g, J = 7.3 Hz).
[ 0241]

[ Ref erence Exanple K-27] Ethyl 3-{4-
(met hoxymet hoxy) - 1- [ (2- ni t r ophenyl ) sul f onyl ] pi peri di n- 4-
yl } - 3- oxopr opanoat e
[ 0242]
[ Formul a 36]
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[ 0243]

[ Step 1] Ethyl 4-hydroxypi peri di ne-4-carboxyl ate
hydr ochl ori de

To a solution of the conpound (2.78 g) obtained in
step 1 of Reference Exanple K-26 in ethanol (30 m), a
solution of 4 N hydrochloric acid in 1,4-dioxane (10 m)
was added under ice cooling, and the m xture was stirred
overni ght at roomtenperature. The reaction solution was
concentrated under reduced pressure to obtain the title
conmpound (2.12 g).
'H NVR (DMBO-dg) & 1.22 (3H, t, J = 7.3 Hz), 1.77-1.80
(2H, n), 2.02 (2H, ddd, J = 13.1, 4.0, 2.0 Hz), 3.02-3.05
(2H, m), 3.14-3.17 (2H, n), 4.14 (2H, q, J = 7.1 Hz),
5.86 (1H, brs), 8.51 (1H, brs), 8.67 (1H, brs).
[ 0244]
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[Step 2] Ethyl 4-hydroxy-1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di ne-4-car boxyl ate

To a solution of the conpound (2.12 g) obtained in
the preceding step 1 and triethylamne (4.24 m) in
di chl oronet hane (35 ml), 2-nitrobenzenesul fonyl chloride
(2.47 g) was added under ice cooling, and the m xture was
stirred overnight at roomtenperature. The reaction
solution was diluted with dichloronethane, and then,
wat er was added thereto. After separation into two
| ayers, the organic |ayer was washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (3. 38
9) .
'H NVR (CDCOl5) & 1.31 (3H, t, J = 7.3 Hz), 1.68-1.71 (2H,
n, 2.15 (2H, ddd, J = 13.1, 4.6, 2.3 Hz), 3.11 (1H, s),
3.16 (2H, ddd, J = 12.7, 2.4, 1.2 Hz), 3.78-3.81 (2H, m),
4.26 (2H, q, J = 7.1 Hz), 7.59-7.65 (1H, nm), 7.67-7.73
(2H, n), 7.98 (1H, dd, J = 7.3, 1.8 Hz).
MS (nmfz): 359 (M+H)".
[ 0245]

[Step 3] Ethyl 4-(nethoxymethoxy)-1-[(2-
ni trophenyl ) sul fonyl ] pi peri di ne-4-car boxyl ate

To a solution of the conpound (1.51 g) obtained in

the preceding step 2 and chl oronet hyl nethyl ether (0.64
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m) in N,Ndinethylformam de (16.9 m ), sodi um hydride
(55% oil, 369 ng) was added under ice cooling, and the
m xture was stirred at roomtenperature for 30 m nutes.
The reaction solution was diluted with ethyl acetate, and
then, ice was added to the reaction solution, which was
then separated into two |ayers. The organic |ayer was
washed with water and saturated saline in this order and
then dried over anhydrous sodium sulfate. The sol vent
was distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(1.12 g).
'HNVR (CDCl3) & 1.28 (3H, t, J = 7.0 Hz), 2.01-2.13 (4H,
n, 3.21-3.27 (2H, n), 3.34 (3H, s), 3.60 (2H, ddd, J =
8.6, 4.2, 2.1 Hz), 4.19 (2H, q, J = 7.1 Hz), 4.70 (2H, s),
7.61-7.74 (3H, m), 7.99-8.02 (1H ).
[ 0246]

[ Step 4] 4-(Met hoxynet hoxy)-1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di ne-4-carboxylic acid

The title conmpound (1.07 g) was obtained by the sane
nethod as in step 3 of Reference Exanple K-18 using the
conpound (1.12 g) obtained in the preceding step 3.
'H NMR (CDCl 3) & 2.07-2.17 (4H, n), 3.21-3.28 (2H, m),
3.38 (3H, s), 3.64 (2H, ddd, J = 8.5, 4.0, 2.0 Hz), 4.75
(2H, s), 7.62-7.64 (1H, n), 7.67-7.74 (2H, m, 8.00-8.02
(1H, m.
[ 0247]
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[Step 5] Ethyl 3-{4-(nmethoxynethoxy)-1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di n-4-yl }-3-oxopropanoat e

The title conmpound (958 ng) was obtained by the sane
nmethod as in step 1 of Reference Exanple K-1 using the
conpound (1.07 g) obtained in the preceding step 4.
'HNWR (CDCl3) & 1.26 (3H, t, J = 7.3 Hz), 1.91-2.02 (4H,
n, 3.23-3.30 (2H, n), 3.35 (3H, s), 3.61-3.64 (4H, m),
4.18 (2H, q, J = 7.3 Hz), 4.61 (2H, s), 7.62-7.64 (1H m,
7.69-7.72 (2H, m), 7.99-8.02 (1H ).
M (mz): 443 (MH)".
[ 0248]

[ Ref erence Exanpl e K-28] Ethyl 3-{4-(tert-
but oxycar bonyl am no) - 1-[ ( 2-
ni t rophenyl ) sul fonyl ] pi peri di n-4-yl }-3-oxopropanoat e
[ 0249]
[ Formul a 37]
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[Step 1] Methyl 4-(tert-butoxycarbonyl am no)-1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di ne-4-car boxyl ate

To a m xed solution of nethyl 4-(tert-
but oxycar bonyl am no) pi peri di ne-4-carboxylate (1.06 g) in
tetrahydrofuran (11 m) and water (11 m), sodium
carbonate (1.30 g) and 2-nitrobenzenesul fonyl chloride
(1.09 g) were added under ice cooling, and the m xture
was stirred overnight at roomtenperature. The reaction
sol uti on was concentrated under reduced pressure, and the
resi due obtained was diluted with ethyl acetate, washed
with water and saturated saline in this order and then
dri ed over anhydrous sodium sulfate. The sol vent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(1.66 g).
'HNWVR (CDO 3) & 1.42 (9H, s), 2.01-2.09 (2H, m, 2.17-
2.25 (2H, n), 3.17-3.26 (2H, m, 3.62 (2H, td, J = 8.9,
4.2 Hz), 3.73 (3H, s), 4.64 (1H brs), 7.63 (1H dd, J =
7.3, 1.8 Hz), 7.67-7.75 (2H, n), 8.00 (1H, dd, J = 7.0,
2.7 Hz).
[ 0251]

[Step 2] 4-(tert-Butoxycarbonyl am no)-1-[(2-
ni t rophenyl ) sul fonyl ] pi peri di ne-4-carboxylic acid

The title conmpound (1.46 g) was obtained by the sane
nethod as in step 3 of Reference Exanple K-18 using the

conpound (1.66 g) obtained in the preceding step 1.
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'HNWVR (CDO 3) & 1.43 (9H, s), 2.01-2.12 (2H, m, 2.19-
2.29 (2H, m), 3.25 (2H, t, J = 11.2 Hz), 3.57-3.67 (2H,
nm, 4.80 (1H, brs), 7.62-7.77 (3H, n), 7.97-8.04 (1H, ).
[ 0252]

[Step 3] Ethyl 3-{4-(tert-butoxycarbonyl am no)-1-
[ (2-nitrophenyl)sul fonyl]piperidin-4-yl}-3-oxopropanoate

The title conpound (1.23 g) was obtained by the sane
method as in step 1 of Reference Exanple K-1 using the
compound (1.46 g) obtained in the preceding step 2.
'HNWR (CDA3) & 1.26 (3H, t, J = 7.3 Hz), 1.43 (9H, s)
1.85-1.97 (2H, brm, 2.16-2.32 (2H ), 3.27-3.38 (2H, ),
3.51-3.61 (2H, nm), 3.59 (2H, s), 4.17 (2H, q, J = 7.3 Hz),
4.83 (1H, brs), 7.62-7.76 (3H, m, 7.99 (1H dd, J = 7.9,
1.8 Hz).
[ 0253]

[ Ref erence Exanple X-1] 3-(2, 6-Di chl orophenyl) -5-
(propan-2-yl)-1, 2- oxazol e-4-carboxylic acid

[ 0254]

[ Formul a 38]

(6]
_OH /J\r”ﬁr >

Cl >
@\)L Step 3
cl

Y

95



[ 0255]

[Step 1] (1E)-2, 6-Di chl orobenzal dehyde oxi ne

2, 6-Di chl or obenzal dehyde (1.24 g) was suspended in
water (20 m). To the suspension, hydroxyl am ne
hydr ochl ori de (652 ng) and sodi um carbonate (488 ngy) were
added, and the m xture was heated to reflux for 2 hours.
After cooling, the reaction solution was subjected to
extraction wth dichloronethane. The extract was dried
over anhydrous sodium sul fate. The solvent was distilled
of f under reduced pressure to obtain the title conpound
(1.31 g).
'H NWR (CDCl ) & 7.24 (1H, dd, J = 8.6, 7.4 Hz), 7.37
(2H, d, J =8.0 Hz), 7.88 (1H, brs), 8.38 (1H, s).
[ 0256]

[Step 2] (12)-2,6-Dichloro-N
hydr oxybenzenecar boxi m doyl chl ori de

To a solution of the conpound (1.00 g) obtained in
the preceding step 1 in N,Ndinethylformamde (13 nl), N
chl orosuccinimde (737 ng) was added under cooling in a
wat er bath, and the m xture was stirred overnight at room
tenperature. Water was added to the reaction solution,
foll onwed by extraction with diethyl ether. The extract
was washed wi th saturated saline and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure to obtain the title conpound (1.28
g), which was used in the next reaction w thout being

purified.
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'HNWVR (CDO 3) & 7.27-7.41 (3H, m), 9.64-9.94 (1H m.
[ 0257]

[Step 3] Methyl 3-(2,6-dichlorophenyl)-5-(propan-2-
yl)-1, 2- oxazol e- 4- car boxyl at e

To a solution of nethyl 4-nethyl-3-oxopentanoate
(0.79 M) in tetrahydrofuran (6 m), a solution of sodium
nmet hoxi de (28% solution in nethanol, 1.07 nml) in nethano
(10 M) was added dropw se under ice cooling, and the
m xture was stirred at roomtenperature for 1 hour. A
solution of the compound (1.28 g) obtained in the
preceding step 2 in tetrahydrofuran (3 nm) was added
dropwi se to the reaction solution under ice cooling, and
the m xture was stirred overnight at room tenperature.
The reaction solution was concentrated under reduced
pressure, and water was added to the residue obtained,
foll owed by extraction with diethyl ether. The extract
was washed with saturated saline and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure to obtain the title conpound (1.34
9) -
'H NVR (CDCl ) & 1.44 (6H, d, J = 7.3 Hz), 3.67 (3H s),
3.83-3.90 (1H, m, 7.29-7.44 (3H, ).
[ 0258]

[ Step 4] 3-(2,6-Dichl orophenyl)-5-(propan-2-yl)-1, 2-
oxazol e-4-carboxylic acid

To a solution of the conpound (1.34 g) obtained in

the preceding step 3 in nethanol (10 ml), a 1 N aqueous
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sodi um hydr oxi de solution (10 m) was added, and the
m xture was stirred at 55°C for 9 hours. The reaction
sol ution was concentrated under reduced pressure, and
et hyl acetate was added to the residue obtained, which
was then separated into two | ayers. The aqueous | ayer
was rendered acidic using 1 N hydrochloric acid under ice
cooling, followed by extraction with ethyl acetate. The
extract was dried over anhydrous sodium sul fate, and then,
the solvent was distilled off under reduced pressure to
obtain the title conmpound (1.11 g).
'H NVR (CDO5) & 1.43 (6H, d, J = 6.7 Hz), 3.85-3.92 (1H,
n, 7.30-7.43 (3H, n).
[ 0259]

The foll ow ng conmpounds were obtained by the sane
met hod as in Reference Exanple X-1 using comercially
avai |l abl e esters or the esters described in the Reference
Exanpl es.
[ 0260]
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[ Tabl e 7]

Reference
Reference Example
Example Nop Name and structure Instrumental data
No. (ester)
5-(Propan-2-yl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI;)8:1.43(6H,d
carboxylic acid ,J=6.8Hz),3.82-

X2 i 3.95(1H,m),7.44(2H,s).

3-(2,6-Dichloro-3-fluorophenyl)-5- | H-
(propan-2-yl)-1,2-oxazol e-4- NMR(CDCI53)5:1.44(6H,d
carboxylic acid J=7.2HZ2),3.83-

X-3 - 3.95(1H,m),7.23(1H,t,J=8
4Hz),7.38(1H,dd,J}=8.6,4.
5H2).

5-(tert-Butyl)-3-(2,6- H-
dichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)5:1.56(9H,s
carboxylic acid ),7.31-7.40(3H,m).

X-4 -

5-(tert-Butyl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)5:1.56(9H,s
carboxylic acid ),7.43(2H,9).

X-5 -

[ 0261]
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[ Tabl e 8]

5-(tert-Butyl)-3-(2,4-dichl oro-6- H-
fluorophenyl)-1,2-oxazole-4- NMR(CDCI53)5:1.55(9H,s
carboxylic acid ),7.15(1H,dd,J=8.8,2.1Hz)
%-6 ) ,7.33(1H,t,J=1.5H2).
5-(tert-Butyl)-3-(2,6-dichloro-4- H-
methylphenyl)-1,2-oxazole-4- NMR(CDCI3)5:1.55(9H,s
carboxylic acid ),2.38(3H,9),7.22(2H,s).
X7 ) MS(m/z):328(M+H)".
3-(2-Bromo-6-chlorophenyl)-5- H-
(tert-butyl)-1,2-oxazol e-4- NMR(CDCI53)5:1.56(9H,s
carboxylic acid ),7.24-
X-8 ) 7.28(1H,m),7.44(1H,d,J=
7.9H2),7.57(1H,d,J=7.9H
2).
5-(tert-Butyl)-3-(2,4-dichl oro-6- H-
methylphenyl)-1,2-oxazole-4- NMR(CDCI53)5:1.55(9H,s
carboxylic acid ),2.16(3H,s),7.19-
%-9 ) 7.20(1H,m),7.31-

i 7.32(1H,m).
3-(2,6-Dichlorophenyl)-5-(3- H-
methyloxetan-3-yl)-1,2-oxazole-4- | NMR(CDCI)3:1.89(3H,s
carboxylic acid ),4.67(2H,d,J=6.8Hz),5.18

(2H,d,J=6.8Hz),7.34-
X-10 K-1 7.44(3H,m).
[ 0262]
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[ Tabl e 9]

5-(3-Methyloxetan-3-yl)-3-(2,4,6- | 'H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)5:1.89(3H,s
carboxylic acid ),4.68(2H,d,J=6.7Hz),5.18
(2H,d,J=6.7Hz),7.45(2H,s
X-11 K-1 ).
3-(2,4-Dichlorophenyl)-5-(3- H-
methyloxetan-3-yl)-1,2-oxazole-4- | NMR(CDCl3)5:1.88(3H,s
carboxylic acid ),4.67(2H,d,J=6.7Hz),5.16
(2H,d,J=6.7Hz),7.36-
X-12 K-1 7.38(2H,m),7.51-
7.52(1H,m).
5-(3-Ethyloxetan-3-yl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)3:0.87(3H,t,
carboxylic acid J7.6Hz),2.35(2H,q,=7.5
HZz),4.71(2H,d,J=6.7Hz),5
X-13 K-2 15(2H,d,J=6.7Hz),7.45(2
H.,s).
5-(1-Methylcyclobutyl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)5:1.67(3H,s
carboxylic acid ),1.86-1.95(1H,m),2.11-
2.26(3H,m),2.65-
X-14 K-3 2.74(2H,m),7.43(2H,9).
[ 0263]
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[ Tabl e 10]

5-(1-Methoxycyclobutyl)-3-(2,4,6- | "H-NMR(CDCl3)5:1.96-
trichlorophenyl)-1,2-oxazol e-4- 2.17(2H,m),2.60-
carboxylic acid 2.68(2H,m),2.74-
2.81(2H,m),3.33(3H,9),7.
X-15 K-4 45(2H,9).
3-(2,4-Dichloro-6-fluorophenyl)-5- | *H-NMR(CDCl)5:1.94-
(1-methoxycyclobutyl)-1,2- 2.15(2H,m),2.59-
oxazole-4-carboxylic acid 2.67(2H,m),2.74-
2.81(2H,m),3.32(3H,s),7.
X-16 K-4 17(1H,dd,J=8.8,2.0Hz),7.
35(1H,t,J=2.0Hz).
5-(1-Methylcyclopropyl)-3-(2,4,6- | "H-NMR(CDCl3)5:0.96-
trichlorophenyl)-1,2-oxazol e-4- 0.98(2H,m),1.30-
carboxylic acid 1.32(2H,m),1.55(3H,s),7.
X-17 K5 43(2H,s).
3-(2,6-Dichlorophenyl)-5-(1- H-
methoxy-1-methylethyl)-1,2- NMR(CDCI3)5:1.83(6H,s
oxazole-4-carboxylic acid ),3.47(3H,9),7.32-
X-18 K-6 o o 744(3H ,m).
N’ AN
c o\
OH
cl
3-(2,6-Dichlorophenyl)-5-(2- MS(m/z):318(M+H)".
fluoropropan-2-yl)-1,2-oxazole-4-
carboxylic acid
X-19 K-15
[ 0264]
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[ Tabl e 11]

5-(2-Fluoropropan-2-y1)-3-(2,4,6- | 'H-
trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI53)8:1.95(6H,d
carboxylic acid J=21.2Hz),7.44(2H,9).
X-20 K-15
3-(3,5-Dichloro-4-pyridyl)-5-(2- H-
fluoropropan-2-yl)-1,2-oxazol e-4- NMR(CDCI3)5:1.96(6H,d
carboxylic acid ,J=21.8Hz),8.62(2H,9).
X-21 K-15
3-(2,4-Dichlorophenyl)-5-(2- H-
fluoropropan-2-yl)-1,2-oxazol e-4- NMR(CDCI3)8:1.93(6H,d
carboxylic acid J=22.4Hz),7.35-
7.41(2H,m),7.49-
X-22 K-15 7.52(1H.m).
MS(m/z):318(M+H)".
3-(2,4-Dichloro-6-fluorophenyl)-5- | H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI;)5:1.94(6H,d
4-carboxylic acid ,J=21.8H2),7.17(1H,dd,J=
8.5,1.8H2),7.35(1H,s).
X-23 K-15 MS(m/2):336(M+H)",
[ 0265]
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[ Tabl e 12]

3-(2,6-Dichloro-4-methylphenyl)-5- | 'H-

(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI;)5:1.94(6H,d

4-carboxylic acid ,J=21.8H2),2.39(3H,s),7.2
i i 3(2H,9).

X-24 K-15 M S(MV2):332(M+H)".
3-(2,4-Dichloro-6-methyl phenyl)-5- | *H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCl;)5:1.94(6H,d
4-carboxylic acid J=22.4H7),2.17(3H,5),7.2

i i 2-7.22(1H,m),7.33-

X-25 K-15 7.34(1H,m).
3-(2,6-Dichloro-4-fluorophenyl)-5- | H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCl;)5:1.95(6H,d
4-carboxylic acid ,J=21.8H2),7.20(2H,d,J=7

.9H2).

X-26 K-15 M S(m/2):336(M+H)".
3-(2-Chloro-6-fluorophenyl)-5-(2- | MS(m/z):302(M+H)".
fluoropropan-2-yl)-1,2-oxazol e-4-
carboxylic acid

X-27 K-15

[ 0266]
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[ Tabl e 13]

3-(4-Chloro-2,6-difluorophenyl)-5- | H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI)5:1.93(6H,d
4-carboxylic acid ,J=21.8H2),7.07(2H,d,J=7

X-28 K-15 3H2).
5-(2-Fluoropropan-2-yl)-3-(2,4,6- | MS(m/2):292(M+H)".
trimethylphenyl)-1,2-oxazol e-4-
carboxylic acid

X-29 K-15
3-(4-Chloro-2,6-dimethyl phenyl)-5- | *H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI)5:1.93(6H,d
4-carboxylic acid ,J=22.4H7),2.09(6H,s),7.1

i i 1(2H,s).

X-30 K-15 MS(m/2):312(M+H)'".
3-(2,4-Dichloro-6-methoxyphenyl)- | *H-
5-(2-fluoropropan-2-yl)-1,2- NMR(CDCI3)8:1.93(6H,d
oxazole-4-carboxylic acid ,J=21.8Hz),3.76(3H,s),6.8

i ) 8(1H,d,J=1.8Hz),7.13(1H,

X-31 K-15 d,J=1.8H2).

[ 0267]
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[ Tabl e 14]

3-(2,4-Dichloro-5-fluorophenyl)-5- | 'H-

(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI)5:1.93(6H,d

4-carboxylic acid ,J=21.8H2),7.28(1H,d,J=7
.bHz),7.55(1H,d,J=7.5Hz)

X-32 K-15 _

51- '"H-NMR(DMSO-
(Methoxymethoxymethyl)cyclobut | dg)5:1.86-

yl]-3-(2,4,6-trichlorophenyl)-1,2- 1.95(1H,m),2.05-
oxazole-4-carboxylic acid 2.17(1H,m),2.29-

X-33 K-18 2.36(2H,m),2.53-
2.61(2H,m),3.08(3H,s),4.
00(2H,s),4.51(2H,s),7.88(
2H,s),13.10(1H,brs).

5-[1-(Methoxymethyl)cyclobutyl]- | No data
3-(2,4,6-trichlorophenyl)-1,2-
oxazole-4-carboxylic acid

X-34 K-19
5-(1-Methoxycyclopropyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI53)5:1.57(4H,s
oxazole-4-carboxylic acid ),3.52(3H,),7.44(2H,s).

X-35 K-20 N°

o\ fJ o
OH
cP
Cl
[ 0268]
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[ Tabl e 15]

X-36

K-21

5-(2-Methoxy-1,1-di methylethyl)-
3-(2,4,6-trichlorophenyl)-1,2-
oxazole-4-carboxylic acid

1

H-
NMR(CDCl)5:1.58(6H,s
),3.43(3H,9),3.68(2H,9),7.
42-7.44(2H,m).

X-37

K-22

3-(2,6-Dichlorophenyl)-5-{ 1-[(2-
nitrophenyl)sulfonyl] pi peridin-4-
yl}-1,2-oxazole-4-carboxylic acid

'H-NMR(CDCl5)3:2.04-
2.19(4H,m),2.97-
3.06(2H,m),3.64-
3.77(1H,m),3.97-
4.05(2H,m),7.33-
7.43(3H,m),7.66(1H,dd,J
=6.7,2.4Hz),7.69-
7.78(2H,m),8.05(1H,dd,J
=7.3,1.8Hz).

X-38

K-22

S-{1-[(2-

Nitrophenyl)sulfonyl] piperidin-4-
yl}-3-(2,4,6-trichlorophenyl)-1,2-
oxazole-4-carboxylic acid

'H-NMR(CDCl5)3:2.06-
2.15(4H,m),2.96-
3.06(2H,m),3.63-
3.75(1H,m),4.00(2H,dt,J=
12.7,3.0H2),7.26(2H,s),7.
64-7.78(3H,m),8.03-
8.07(1H,m).

X-39

K-22

5-{1-[(2-
Nitrophenyl)sulfonyl]piperidin-4-
yl}-3-(2,4,6-trimethyl phenyl)-1,2-
oxazole-4-carboxylic acid

1

H_
NMR(CDCl3)5:2.04(6H,s
),2.05-
2.13(4H,m),2.32(3H,5),2.
97-3.05(2H,m),3.64-
3.73(1H,m),4.00(2H,d,J=
13.3H2),6.92(2H,5),7.64-
7.77(3H,m),8.02-
8.06(1H,m).

[ 0269]
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[ Tabl e 16]

K-22

3-(2,4-Dichlorophenyl)-5-{ 1-[(2-
nitrophenyl)sulfonyl] piperidin-4-
yl}-1,2-oxazole-4-carboxylic acid
o
04"‘1+

'H-NMR(CDCl5):2.04-
2.13(4H,m),2.93-
3.07(2H,m),3.61-
3.70(1H,m),3.97-
4.04(2H,m),7.35(2H,9),7.
49(1H,s),7.65(1H,dd,J=7.
0,2.1Hz),7.69-
7.77(2H,m),8.04(1H,dd,J
=6.7,2.4Hz).

X-41

K-22

3-(2,4-Dichloro-6-fluorophenyl)-5-
{12

nitrophenyl)sulfonyl] piperidin-4-
yl}-1,2-oxazole-4-carboxylic acid

'H-NMR(CDCl5)3:2.06-
2.15(4H,m),2.96-
3.07(2H,m),3.61-
3.75(1H,m),3.97-
4.05(2H,m),7.15(1H,dd,J
=8.5,1.8Hz),7.34(1H,d,J=
1.8Hz),7.66(1H,dd,J=7.0,
2.1Hz),7.69-
7.78(2H,m),8.04(1H,dd,J
=7.3,2.4Hz).

X-42

K-22

3-(2,6-Dichloro-4-fluorophenyl)-5-
{12
nitrophenyl)sulfonyl] pi peridin-4-
yl}-1,2-oxazole-4-carboxylic acid
o
04""+

%

'"H-NMR(CDCl5)3:2.04-
2.18(4H,m),2.96-
3.06(2H,m),3.63-
3.74(1H,m),3.97-
4.05(2H,m),7.19(2H,d,J=
7.9Hz),7.64-
7.68(1H,m),7.69-
7.78(2H,m),8.02-
8.07(1H,m).

[ 0270]

108




[ Tabl e 17]

3-(4-Chloro-2,6-dimethylphenyl)-5- | H-

{1-[(2- NMR(CDCI53)5:2.05(6H,s

nitrophenyl)sulfonyl] pi peridin-4- ),2.05-2.13(4H,m),2.96-

yl}-1,2-oxazole-4-carboxylic acid | 3.05(2H,m),3.63-
3.72(1H,m),4.01(2H,d,J=

X-43 K-22 12.1Hz),7.10(2H,s),7.64-
7.77(3H,m),8.02-
8.06(1H,m).

3-(2,4-Dichloro-5-fluorophenyl)-5- | *H-NMR(CDCl3)8:2.02-
{12 2.15(4H,m),2.94-
nitrophenyl)sulfonyl] pi peridin-4- 3.05(2H,m),3.61-
yl}-1,2-oxazole-4-carboxylic acid | 3.71(1H,m),3.97-
4.06(2H,m),7.23(1H,d,J=

X-44 K-22 8.5Hz),7.54(1H,d,J=6.7H
2),7.64-7.67(1H,m),7.69-
7.77(2H,m),8.03-
8.06(1H,m).

5-{1-[(2- '"H-NMR(CDCl5)3:1.75-

Nitrophenyl)sulfonyl]piperidin-3- 2.00(3H,m),2.22(1H,d,J=

yl}-3-(2,4,6-trichlorophenyl)-1,2- 12.7H2),2.91(1H,dt,J=2.4,

oxazole-4-carboxylic acid 12.1H2),3.19(1H,t,J=11.8
Hz),3.85-

X-45 K-23 3.99(2H,m),4.12-
4.19(1H,m),7.43-
7.46(2H,m),7.65(1H,dd,J
=7.0,2.1Hz),7.69-
7.75(2H,m),8.03(1H,dd,J
=7.3,1.8H2).

[0271]
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[ Tabl e 18]

5-{1-[(2- '"H-NMR(CDCl)3:4.47-
Nitrophenyl)sulfonyl]azetidin-3- 4.66(5H,m),7.45(2H,s),7.
yl}-3-(2,4,6-trichlorophenyl)-1,2- 73-7.79(3H,m),8.07-
oxazole-4-carboxylic acid 8.12(1H,m).
o
X-46 K-24 0= 2 :
“b"’%
OH
Cl
5-{ 4-(Methoxymethoxy)-1-[(2- 'H-NMR(CDCl5)8:2.37-
nitrophenyl)sulfonyl] pi peridin-4- 2.47(2H,m),2.58(2H,d,J=
yl}-3-(2,4,6-trichlorophenyl)-1,2- 13.3H2),3.34-
oxazole-4-carboxylic acid 3.42(2H,m),3.34(3H,s),3.
70-

X-47 K-27 3.77(2H,m),4.74(2H,s),7.
44(2H,s),7.65-
7.67(1H,m),7.68-
7.77(2H,m),8.05(1H,dd,J
=7.0,2.7H2).

3-(2,4-Dichloro-3-fluorophenyl)-5- | H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCl;)5:1.93(6H,d
4-carboxylic acid ,J=21.8Hz),7.21(1H,dd,J=
] i 8.5,1.8Hz),7.43(1H,dd,J=
X-48 K-15 8.5.6.7H2).
[ 0272]

110




[ Tabl e 19]

3-(4-Bromo-2,6-dichlorophenyl)-5- | H-
(2-fluoropropan-2-yl)-1,2-oxazole- | NMR(CDCI5)5:1.95(6H,d
4-carboxylic acid ,J=21.8Hz),7.59(2H,s).
X-49 K-15 MS(m/z):396(M+H)".
3-(2,4-Dichloro-3-fluorophenyl)-5- | *H-NMR(CDCl)5:2.03-
{1-[(2- 2.17(4H,m),2.95-
nitrophenyl)sulfonyl] piperidin-4- 3.05(2H,m),3.66(1H,dt,J=
yl}-1,2-oxazole-4-carboxylic acid 17.5,6.0Hz),3.97-
4.06(2H,m),7.17(1H,dd,J
X-50 K-22 =8.5,1.8Hz),7.42(1H,dd,J
=8.2,7.0Hz),7.66(1H,dd,J
=7.0,2.1H2),7.70-
7.77(2H,m),8.04(1H,dd,J
=7.0,2.7H2).
5-(3,3-Difluoro-1- 'H-NMR(DMSO-
methylcyclobutyl)-3-(2,4,6- ds)3:1.66(3H,s),2.86-
trichlorophenyl)-1,2-oxazol e-4- 2.95(2H,m),3.21-
carboxylic acid 3.32(2H,m),7.89(2H,s),13
X-51 K-14 37(1H,brs).
[0273]

[ Ref erence Exanple X-52] 5-(1,1-D fluoroethyl)-3-

(2,4,6-trichlorophenyl)-1, 2-oxazol e-4-carboxylic acid

[0274]
[ Formul a 39]

Y
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[ 0275]

[Step 1] tert-Butyl 5-(1,1-difluoroethyl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e- 4-car boxyl ate

To a solution of (1E)-2,4,6-trichlorobenzal dehyde
oxime (1.90 g) in NNN-dinethylformamde (30 m), N
chl orosuccinimde (1.19 g) was added, and the m xture was
stirred at roomtenperature for 45 mnutes. The conpound
(3.52 g) obtained in step 1 of Reference Exanple K-16 and
triethylamne (1.88 g) were added to the reaction
solution, and the m xture was stirred overni ght at room
tenperature. The reaction solution was diluted with
et hyl acetate, washed with water and saturated saline in
this order and then dried over anhydrous nmagnesi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (3.00 Q).
'H NVMR (CDCl3) & 1.33 (9H, s), 2.20 (3H, t, J = 18.7 Hz),
7.47 (2H, s).
[0276]

[Step 2] 5-(1,1-Difluoroethyl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

A m xture of the conpound (3.00 g) obtained in the
preceding step 1, trifluoroacetic acid (5 m), and
di chl oronet hane (15 m) was stirred at roomtenperature
for 3 hours. The reaction solution was diluted with

chloroform washed with water and saturated saline in
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this order and then dried over anhydrous nagnesi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was washed with n-

hexane to obtain the title conpound (2.07 Q).

'HNVR (CDCl3) & 2.21 (3H, t, J = 18.4 Hz), 7.46 (2H, s).

[0277]
The foll owi ng conmpound was obtai ned by the sane
met hod as in Reference Exanple X-52 using the ester

descri bed in the Reference Exanple.

[ 0278]
[ Tabl e 20]
Reference R;;fsrmenlcee
Example Nop Name and structure Instrumental data
No. (ester)
3-(2,4,6-Trichlorophenyl)-5- H-
(trifluoromethyl)-1,2-oxazol e-4- NMR(CDCI53)5:7.48(2H,s
carboxylic acid ).
X-53 K-17
[0279]

[ Ref erence Exanpl e X-54] 5-(6-Chloropyridin-3-yl)-3-

(2,4,6-trichlorophenyl)-1, 2-oxazol e-4-carboxylic acid
[ 0280]
[ Formul a 40]
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[ 0281]

[Step 1] Ethyl 5-(6-chloropyridin-3-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e-4-car boxyl ate

To a solution of (1E)-2,4,6-trichlorobenzal dehyde
oxime (1.00 g) in NNN-dinethylformamde (18 m), N
chl orosucci ni m de (625 ng) was added, and the m xture was
stirred overnight at roomtenperature. The reaction
solution was poured into water, followed by extraction
with diethyl ether. The extract was washed w th water
and saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
di ssolved in N, N-dinethylformam de (18 m). To this
sol ution, the conmpound (1.52 g) obtained in Reference
Exanple K-13 and triethylamne (1.55 nl) were added in
this order, and the m xture was stirred at room
tenperature for 6 hours. The reaction solution was
poured into a m xed solution of ethyl acetate, n-hexane,

and water and separated into two | ayers. The organic
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| ayer was washed with water and saturated saline in this
order and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel columm

chr omat ogr aphy (n-hexane/ ethyl acetate) to obtain the
title conpound (1.08 g).

'H NMR (CDCl5) & 1.03 (3H, t, J = 7.0 Hz), 4.15 (2H, q,

J =7.0 Hz), 7.48 (2H, s), 7.53 (1H, d, J = 8.5 Hz), 8.48

(1H, dd, J = 8.5, 2.4 Hz), 9.13 (1H d, J = 2.4 Hz).
MS (nmfz): 431 (M+H) ™.
[ 0282]

[Step 2] 5-(6-Chloropyridin-3-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

To a m xed solution of the conmpound (570 ny)
obtained in the preceding step 1 in tetrahydrofuran (5
m ) and nmethanol (5 m), a 1 N aqueous sodi um hydroxi de
solution (5 m) was added, and the m xture was heated to
reflux for 1 hour. After cooling, the reaction solution
was concentrated under reduced pressure, and 1 N
hydrochloric acid (7 m) was added to the residue
obt ai ned under ice cooling. The deposited solid was
collected by filtration, washed with water and n-hexane
in this order and then dried by heating under reduced
pressure to obtain a crude formof the title conpound
(497 nmg), which was directly used in the next reaction.
'H NVR (CDCl ) & 7.48 (2H, s), 7.54 (1H, d, J = 8.5 Hz),
8.40 (1H, dd, J = 7.9, 2.4 Hz), 9.14 (1H, s).
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MS (nmfz): 403 (M+H)".
[ 0283]

[ Ref erence Exanple X-55] 5-{3-Methyl-1-[(2-
ni t rophenyl )sul fonyl ]azetidin-3-yl}-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid
[ 0284]

[ Formul a 41]

Cl

[ 0285]
[Step 1] Ethyl 5-[1-(tert-butoxycarbonyl)- 3-
met hyl azetidin-3-yl]-3-(2,4,6-trichlorophenyl)-1, 2-
oxazol e-4-car boxyl ate
To a solution of (1E)-2,4,6-trichlorobenzal dehyde
oxime (536 nmg) in N,N-dinmethylformamde (6 m), N
chl orosuccinimde (319 ng) was added, and the m xture was

stirred overnight at roomtenperature. Sodi um nethoxide
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(28% solution in nmethanol, 0.48 m) was added to the
reaction solution under ice cooling, and then, an enol ate
solution prepared by m xing a solution of the conpound
(681 ng) obtained in Reference Exanple K-10 in
tetrahydrofuran (7 m) with a solution of sodium
met hoxi de (28% solution in nethanol, 0.48 nl) in nethano
(5 M) was added dropwi se thereto. The m xture was
stirred overnight at roomtenperature and then
concentrated under reduced pressure. The residue
obtai ned was diluted with ethyl acetate, washed with
wat er and saturated saline in this order and then dried
over anhydrous sodium sul fate. The solvent was distilled
of f under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (0. 80
9) .
'H NWR (CDCl3) & 1.46 (9H, s), 1.80 (3H s), 4.03 (2H d,
J=9.1Hz), 4.14 (2H, q, J = 7.1 Hz), 4.46 (2H d, J =
9.1 Hz), 7.45 (2H, s).
[ 0286]
[Step 2] Ethyl 5-(3-nethylazetidin-3-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate hydrochl ori de
To the conpound (0.80 g) obtained in the preceding
step 1, 4 N hydrochloric acid-1, 4-di oxane (8 nl) was
added, and the m xture was stirred at roomtenperature

for 1.5 hours. The reaction solution was concentr at ed
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under reduced pressure to obtain the title conpound,
whi ch was directly used in the next reaction.
[ 0287]

[Step 3] Ethyl 5-{3-nethyl-1-[(2-
ni trophenyl ) sul fonyl]azetidin-3-yl}-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate

To a suspension of the conmpound obtained in the
preceding step 2 in dichloromethane (8 m ), triethylam ne
(0.91 m) and 2-nitrobenzenesul fonyl chloride (470 ny)
wer e added under ice cooling, and the m xture was stirred
overni ght at roomtenperature. The reaction solution was
diluted with dichl oronethane, washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (454
no) .
'H NMR (CDCl ) & 1.08 (3H, t, J = 7.0 Hz), 1.81 (3H s),
4.08-4.21 (4H, m), 4.67 (2H d, J = 8.5 Hz), 7.44 (2H, s),
7.69-7.75 (3H, n), 8.08 (1H, dd, J = 7.3, 2.4 Hz).
[ 0288]

[Step 4] 5-{3-Methyl-1-[(2-
ni t rophenyl )sul fonyl ]azetidin-3-yl}-3-(2,4,6-

trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid
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The title conmpound (312 ng) was obtained by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conpound (334 ng) obtained in the preceding step 3.

'H NMR (CDCl ) & 1.83 (3H, s), 4.16 (2H, d, J = 8.5 Hz),
4.69 (2H, d, J = 8.5 Hz), 7.44 (2H, s), 7.70-7.76 (3H, m,
8.06-8.11 (1H, m.

[ 0289]

The foll owi ng conpounds were obtained by the sane
nmet hod as in Reference Exanple X-55 using the esters
descri bed in the Reference Exanples.

[ 0290]
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[ Tabl e 21]

Reference
Reference Example
Example NO Name and structure Instrumental data
No. (ester)
5-{ 4-Methyl-1-[(2- H-
nitrophenyl)sulfonyl] pi peridin-4- NMR(CDCI53)5:1.54(3H,s
yl}-3-(2,4,6-trichlorophenyl)-1,2- ),1.88-
oxazole-4-carboxylic acid 1.95(2H,m),2.71(2H,d,J=
0 14.5Hz),3.05-
X-56 K-11 0=N{ 3.12(2H,m),3.66(2H,ddd,J
. /D =0.1,4.2.2.1H2),7.43(2H.5
5% ),7.61-7.63(1H,m),7.66-
7.73(2H,m),7.98-
8.00(1H,m).
MS(m/z):574(M+H)".
5{3-[(2-Nitrophenyl)sulfonyl]-3- | 'H-NMR(CDCl)5:2.48-
azabicyclo[3.1.0]hexan-6-yl} -3- 2.52(2H,m),2.94(1H,t,J=3
(2,4,6-trichlorophenyl)-1,2- .3H2),3.65(2H,d,J=10.9H
oxazole-4-carboxylic acid 2),3.92(2H,d,J=10.3Hz),7.
43(2H,s),7.62-

X-57 K-12 7.66(1H,m),7.69-
7.75(2H,m),8.03-
8.07(1H,m).

5-{ 4-(Methoxymethyl)-1-[(2- '"H-NMR(CDCl)5:1.89-
nitrophenyl)sulfonyl] piperidin-4- 1.97(2H,m),2.76(2H,d,J=
yl}-3-(2,4,6-trichlorophenyl)-1,2- 14.5Hz),2.86-
oxazole-4-carboxylic acid 2.93(2H,m),3.34(3H,s),3.
73(2H,s),3.81(2H,ddd,J=1

X-58 K-25 3.7,3.3,1.7Hz),7.42(2H,s),
7.61(1H,dd,J=7.3,1.8Hz),
7.65-
7.73(2H,m),7.96(1H,dd,J
=7.3,1.8H2).
MS(m/z):604(M+H)".

[ 0291]
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[ Tabl e 22]

5-{ 4-Methoxy-1-[(2- 'H-NMR(CDCl5):2.34-
nitrophenyl)sulfonyl] pi peridin-4- 2.52(4H,m),3.26-
yl}-3-(2,4,6-trichlorophenyl)-1,2- 3.37(5H,m),3.77-

oxazole-4-carboxylic acid 3.85(2H,m),7.44(2H,s),7.
o 68(1H,dd,J=7.0,2.1Hz),7.

X-59 K-26 =N 70-
/D 7.79(2H,m),8.05(1H,dd,J

=7.0,2.1Hz).

[ 0292]
[ Ref erence Exanple X-60] 5-[1-
(Di met hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol e-4-carboxylic acid
[ 0293]
[ Formul a 42]

Y

Y

Step 4

[ 0294]
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[Step 1] Ethyl 5-[1-(tert-
but oxycar bonyl am no) cycl obutyl ]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e- 4-car boxyl ate

The title conpound (21 ng) was obtained by the sane
method as in step 1 of Reference Exanple X-55 using (1E)-
2,4,6-trichl orobenzal dehyde oxine (79 ng) and the
compound (100 ny) obtained in Reference Exanple K-8.
'HNWR (CDO3) & 1.01 (3H, t, J =7.3 Hz), 1.34 (9H, s),
1.93-2.04 (1H, m), 2.13-2.24 (1H ), 2.48-2.55 (2H, M,
2.84-2.91 (2H, n), 4.10 (2H, q, J = 7.3 Hz), 5.79 (1H
brs), 7.44 (1H, s).
MS (mz): 489 (M+H) ™.
[ 0295]

[Step 2] 5-[1-(tert-Butoxycarbonyl am no)cycl obutyl]-
3-(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxylic acid

The title conpound (2.45 g) was obtai ned by the sane
method as in step 4 of Reference Exanple X-1 using the
conmpound (2.50 g) obtained in the preceding step 1.
'H NVR (DMBO-dg) & 1.28 (9H, brs), 1.80-1.88 (1H M),
2.00-2.11 (1H, m), 2.41-2.48 (2H, n), 2.70-2.77 (2H M,
7.87 (2H, s), 13.01 (1H brs).
[ 0296]

[ Step 3] 5-(1-Am nocycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid
hydr ochl ori de

To a suspension of the conpound (2.45 g) obtained in

the preceding step 2 in nethanol (20 m), a solution of 4
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N hydrochloric acid in 1,4-dioxane (15 nl) was added, and
the m xture was stirred at roomtenperature for 1 hour
A solution of 4 N hydrochloric acid in 1,4-dioxane (5 m)
was further added to the reaction solution, and the
m xture was stirred at roomtenperature for another 1
hour. The reaction solution was concentrated under
reduced pressure, and small anounts of diethyl ether and
n- hexane were added to the residue obtained. The
resulting solid was collected by filtration to obtain the
title conpound (1.55 g).
'H NVR (DMBO-dg) & 1.88-1.99 (1H m), 2.21-2.32 (1H ),
2.67-2.75 (2H, n), 2.81-2.90 (2H, n), 7.93 (2H, s), 9.20
(3H, brs).
[ 0297]

[Step 4] 5-[1-(D nmethylam no)cycl obutyl]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

To a suspension of the conmpound (1.55 g) obtained in
the preceding step 3 in 1,2-dichloroethane (20 n),
f or mal dehyde (37% aqueous solution, 1.45 m), N N
di (propan-2-yl)ethylamne (0.666 m ), and sodi um
triacet oxyborohydride (4.13 g) were added, and the
m xture was stirred at roomtenperature for 2 hours.
Wat er and di chl oronmet hane were added to the reaction
sol ution, which was then separated into two |ayers. The
aqueous | ayer was subjected to extraction with
di chl oronet hane. The organic |ayers were conbi ned and

dri ed over anhydrous sodium sulfate. The solvent was
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distilled off under reduced pressure,

added to the residue obtained.

and n- hexane was

The resulting solid was

collected by filtration to obtain the title conpound

(1.25 g).

14 NVR (DMBO-dg) & 1.91-1.99 (2H, n), 2.42-2.52 (2H, m),

2.43 (6H, s), 2.71-2.80 (2H m,
MS (mfz): 389 (MHH) ™.
[ 0298]

7.87 (2H, s).

The foll owi ng compound was obtai ned by the sane

met hod as in Reference Exanple X-60 using the ester

descri bed in the Reference Exanple.

[ 0299]
[ Tabl e 23]
Reference R;;f:rmenlze
Example Nop Name and structure Instrumental data
No. (ester)
5-{ 4-(Dimethylamino)-1-[(2- "H-NMR(DMSO-
nitrophenyl)sulfonyl] pi peridin-4- dg)5:2.27-
yl}-3-(2,4,6-trichlorophenyl)-1,2- 2.38(2H,m),2.40-
oxazole-4-carboxylic acid 2.53(8H,m),2.84(2H,t,J=1
) i 1.8Hz),3.82(2H,d,J=13.3
X-61 K-28 Hz),7.84-
7.89(3H,m),7.93(1H,td,J=
7.6,1.2Hz),8.02(1H,dd,J=
7.9,1.2Hz),8.05(1H,dd,J=
7.9,1.2Hz).
[ 0300]

[ Ref erence Exanple X-62] 5-(1-{Methyl-[(2-

ni t rophenyl ) sul fonyl ] am no} cycl obutyl)-3-(2, 4, 6-

trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

[ 0301]

[ Formul a 43]
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[ 0302]

[ Step 1] Ethyl 5-(1-am nocycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate hydrochl ori de

To a solution of the conpound (1.00 g) obtained in
step 1 of Reference Exanple X-60 in dichloronethane (5
m), 4 N hydrochloric acid-1, 4-di oxane (10 m ) was added,
and the mxture was stirred at roomtenperature for 1
hour. The reaction solution was concentrated under
reduced pressure to obtain the title conmpound, which was
directly used in the next reaction.
[ 0303]

[Step 2] Ethyl 5-(1-{[(2-
ni t rophenyl ) sul fonyl ] am no} cycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-car boxyl ate

To a suspension of the conmpound obtained in the
preceding step 1 in dichloromethane (20 nl),

triethylamne (0.848 m) and 2-nitrobenzenesul f onyl
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chloride (0.452 g) were added, and the m xture was
stirred at roomtenperature for 1 hour. Triethylamne
(0.283 m) and 2-nitrobenzenesul fonyl chloride (0.206 Q)
were further added to the reaction solution, and the
m xture was stirred at roomtenperature for another 30
m nutes. Water and di chl oronmet hane were added to the
reaction solution, which was then separated into two
| ayers. The organic |ayer was dried over anhydrous
sodium sul fate. The solvent was distilled off under
reduced pressure, and the residue obtained was purified
by silica gel colum chromatography (n-hexane/ethyl
acetate) to obtain the title conmpound (0.66 g), which was
directly used in the next reaction.
[ 0304]

[Step 3] Ethyl 5-[(1-{methyl-[(2-
ni t rophenyl ) sul f onyl ] am no} cycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate

To a solution of the conpound (53 ng) obtained in
the preceding step 2 in N, Ndinethylformanm de (3 m),
met hyl iodide (0.017 m) and sodi um hydride (55%o0il, 6
ng) were added, and the m xture was stirred at room
tenperature for 15 mnutes. Witer and ethyl acetate were
added to the reaction solution, which was then separat ed
into two | ayers. The organic |ayer was washed with
saturated saline and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced

pressure, and the residue obtained was purified by silica
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gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (31 np).
'H NVR (CDCOl5) & 0.95 (3H, t, J = 7.3 Hz), 1.71-1.83 (1H,
n, 1.88-1.97 (1H, n), 2.83-2.93 (2H, n), 2.98-3.04 (2H,
nm, 3.11 (3H, s), 4.05 (2H, q, J = 7.3 Hz), 7.44 (2H s),
7.57-7.71 (3H, n), 7.92-7.95 (1H, m.
[ 0305]

[Step 4] 5-(1-{Methyl-[(2-
ni t rophenyl ) sul fonyl ] am no} cycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

The title conpound was obtai ned by the sane net hod
as in step 4 of Reference Exanple X-1 using the conpound
obtained in the preceding step 3. The conpound obt ai ned
was directly used in the next reaction.
[ 0306]

The foll ow ng conmpounds were obtained by the sane
met hod as in Reference Exanples X-60 and X-62 using the
esters described in the Reference Exanples.

[ 0307]
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[ Tabl e 24]

Reference
Reference Example
Example Nop Name and structure Instrumental data
No. (ester)
5-(2-{ Methyl-[(2- H-
nitrophenyl)sulfonyl]amino} propan | NMR(CDCl3)5:1.97(6H,s
-2-y1)-3-(2,4,6-trichlorophenyl)- ),3.03(3H,9),7.44(2H,s),7.
1,2-oxazole-4-carboxylic acid 57-7.70(3H,m),7.91-
7.94(1H,m).
X-63 K-9
5-(1-{ Methyl-[(2- '"H-NMR(CDCl5)3:1.71-
nitrophenyl)sulfonyl]amino} cyclop | 1.81(4H,m),3.26(3H,s),7.
ropyl)-3-(2,4,6-trichlorophenyl)- 41(2H,s),7.60(1H,dd,J=7.
1,2-oxazole-4-carboxylic acid 3,1.8Hz),7.65-
0 7.74(2H,m),8.13(1H,dd,J
X-64 K-7 o=N =7.9,1.8H2).
NS
I\b’l \(\)
Cl
[ 0308]

[ Ref erence Exanple X-65] 5-{1-[(tert-

But oxycar bonyl ) ( pr op- 2- en- 1-yl ) am no] cycl obut yl } - 3-

(2,4,6-trichl orophenyl)-1, 2-oxazol e-4-carboxylic acid

[ 0309]

[ For mul a 44]
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Y

Cl

[ 0310]

[Step 1] Ethyl 5-{1-[(tert-butoxycarbonyl) (prop-2-
en- 1-yl )am no] cycl obutyl }-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol e-4-car boxyl ate

To a suspension of sodium hydride (55%0il, 0.260 g)
in N, Ndinethylformam de (5 m), the conpound (1.46 Q)
obtained in step 1 of Reference Exanple X-60 was added,
and the mxture was stirred at roomtenperature for 5
mnutes. Allyl bromde (1.80 g) was added to the
reaction solution under ice cooling, and the m xture was
stirred at roomtenperature for 1 hour. Water and et hyl
acetate were added under ice cooling to the reaction
sol ution, which was then separated into two |ayers. The
aqueous | ayer was subjected to extraction with ethyl
acetate. The organic |ayers were conbi ned, washed with
saturated saline and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ogr aphy (n-hexane/ethyl acetate) to

obtain the title conpound (0.871 Q).
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'HNWR (CDO3) & 0.96 (3H, t, J = 7.3 Hz), 1.35 (9H, s),
1.86-1.96 (2H, m), 2.66-2.74 (2H m), 2.90-2.96 (2H M,
4.05 (2H, g, J = 7.3 Hz), 4.16-4.23 (2H, nm), 5.19-5.30
(2H, ), 5.94-6.05 (1H, n), 7.44 (2H, s).
MS (nmfz): 529 (M+H)".
[0311]

[Step 2] 5-{1-[(tert-Butoxycarbonyl) (prop-2-en-1-
yl ) am no] cycl obutyl }-3-(2,4, 6-trichl orophenyl)-1, 2-
oxazol e-4-carboxylic acid

The title conpound was obtai ned by the sane net hod
as in step 4 of Reference Exanple X-1 using the conpound
(0.871 g) obtained in the preceding step 1. The conpound
obtai ned was directly used in the next reaction.
'H NMR (CDCl3) & 1.40 (9H, s), 1.80-1.88 (1H, n), 1.90-
2.00 (1H, n), 2.66-2.76 (2H, m), 2.89-2.99 (2H, n), 4.04-
4.08 (2H, n), 5.21-5.27 (2H, n), 5.89-5.98 (1H, m), 7.43
(2H, s).
[0312]

[ Ref erence Exanple X-66] 5-[1-
(Di met hyl am no) cycl opropyl ]-3-(2, 4, 6-trichl orophenyl) -
1, 2- oxazol e-4-carboxylic acid
[ 0313]
[ Formul a 45]
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Step 3

[ 0314]

[Step 1] Ethyl 5-[1-(tert-
but oxycar bonyl am no) cycl opropyl ]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-car boxyl ate

The title conmpound (3.32 g) was obtained by the sane
nmethod as in step 1 of Reference Exanple X-55 using (1lE)-
2,4,6-trichl orobenzal dehyde oxine (2.42 g) and the
conmpound (2.93 g) obtained in Reference Exanple K-7.
'H NMR (CDCl ) & 1.03 (3H, t, J = 7.3 Hz), 1.39 (9H, s),
1.40-1.44 (2H, n), 1.61-1.66 (2H, m, 4.14 (2H g, J =
7.3 Hz), 6.03 (1H, brs), 7.43 (2H, s).
MS (mz): 475 (M+H) ™.
[ 0315]

[Step 2] Ethyl 5-(1-am nocycl opropyl)-3-(2, 4, 6-

trichl orophenyl)-1, 2- oxazol e-4- car boxyl ate hydrochl ori de
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The title conmpound (2.40 g) was obtained by the sane
nethod as in step 1 of Reference Exanple X-62 using the
conpound (3.32 g) obtained in the preceding step 1.

'H NVR (DMBO-dg) & 1.02 (3H, t, J = 7.3 Hz), 1.68-1.72
(4H, ), 4.13 (2H, q, J = 7.3 Hz), 7.96 (2H, s), 9.14 (3H,
brs).

[ 0316]

[Step 3] Ethyl 5-[1-(dinmethylam no)cycl opropyl]- 3-
(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxyl ate

The title conmpound (584 ng) was obtained by the sane
nethod as in step 4 of Reference Exanple X-60 using the
compound (1.00 g) obtained in the preceding step 2.

'H NVR (CDOl5) & 1.10 (3H, t, J = 7.3 Hz), 1.20-1.21 (4H,
n, 2.38 (6H, s), 4.14 (2H, q, J = 7.3 Hz), 7.44 (2H, s).
[0317]

[Step 4] 5-[1-(D met hyl am no)cycl opropyl]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

The title conpound was obtai ned by the sane net hod
as in step 4 of Reference Exanple X-1 using the conpound
(584 ng) obtained in the preceding step 3. The conpound
obtai ned was directly used in the next reaction.

[ 0318]

[ Ref erence Exanple X-67] 3-(2,6-Di chlorophenyl)-5-
(3- met hoxyoxet an- 3-yl ) -1, 2- oxazol e- 4- car boxyl i c acid
[ 0319]

[ Formul a 46]
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0 Step 1 OH

\J

Step 4

[ 0320]

[ Step 1] Methyl 3-(3-hydroxyoxetan-3-yl)prop-2-
ynoat e

To a solution of lithiumbis(trinethylsilyl)am de
(1.09 nol solution in tetrahydrofuran, 9.2 m), a
solution of nethyl propiolate (0.83 nml) in
tetrahydrofuran (10 m) was added dropw se at -78°C, and
the m xture was stirred at the sane tenperature as above
for 30 mnutes. Oxetan-3-one (360 ng) was added to the
reaction solution, and the m xture was stirred for 1.5
hours and then poured into ethyl acetate and a saturated
aqueous sol ution of amoni um chl oride and vi gorously
stirred. After separation into two layers, the organic
| ayer was washed with water and saturated saline in this
order and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the

resi due obtained was purified by silica gel columm
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chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (152 np).
'H NWR (CDCl3) & 2.76 (1H, s), 3.82 (3H s), 4.73 (2H d,
J=6.7 H), 4.88 (2H, d, J = 6.7 Hz).
[ 0321]

[Step 2] Methyl 3-(2,6-dichlorophenyl)-5-(3-
hydr oxyoxet an- 3-yl ) - 1, 2- oxazol e- 4- car boxyl ate

To a solution of the conpound (190 ng) obtained in
step 1 of Reference Exanple X-1 in N, N-di nethylformm de
(2 M), N-chlorosuccinimde (134 ng) was added, and the
m xture was stirred overnight at roomtenperature. A
solution of triethylamne (0.34 nl) and the conpound (152
ng) obtained in the preceding step 1 in N, N
di met hyl formam de (2 m ) was added to the reaction
sol ution under ice cooling, and the m xture was stirred
at roomtenperature for 2 days. The reaction solution
was diluted with ethyl acetate, washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (281
ng) .
'H NMR (CDCl ) & 3.66 (3H, s), 4.97 (2H, d, J = 7.7 Hz),
5.15 (2H, d, J = 7.7 Hz), 5.87 (1H, s), 7.36-7.46 (3H ).
[ 0322]
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[Step 3] Methyl 3-(2,6-dichl orophenyl)-5-(3-
nmet hoxyoxet an- 3-yl ) - 1, 2- oxazol e- 4- car boxyl ate

To a solution of the conpound (124 ng) obtained in
the preceding step 2 in N,Ndinethylformanmde (2 m),
nmet hyl i1odide (0.050 m) and sodi um hydride (55%oil, 22
ng) were added under ice cooling, and the m xture was
stirred at roomtenperature for 20 m nutes. The reaction
solution was diluted with ethyl acetate under ice cooling,
washed with water and saturated saline in this order and
then dried over anhydrous sodium sulfate. The sol vent
was distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunn chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(93.3 ).
'H NVMR (CDCl3) & 3.23 (3H, s), 3.67 (3H s), 4.98 (2H, d,
J =6.8 H), 518 (2H, d, J = 6.8 Hz), 7.34-7.50 (3H, ).
[ 0323]

[Step 4] 3-(2, 6-Dichl orophenyl)-5-(3-nmet hoxyoxet an-
3-yl)-1, 2- oxazol e- 4-car boxylic acid

The title conmpound (67 ng) was obtai ned by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conmpound (73 ng) obtained in the preceding step 3.
'H NWR (CDCl ) & 3.26 (3H, s), 4.97 (2H, d, J = 7.7 Hz),
5.18 (2H, d, J = 7.7 Hz), 7.36-7.46 (3H, m.
[ 0324]

The foll ow ng conmpounds were obtained by the sane

met hod as in Reference Exanple X-67.
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[ 0325]

[ Tabl e 25]
Reference
Example Name and structure Instrumental data
No.
5-(1-Methoxy-1-methylethyl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4-carboxylic NMR(CDCI;)5:1.82(6H,s
acid ),3.47(3H,9),7.44(2H,s).
X-68
5-(3-Methoxyoxetan-3-yl)-3-(2,4,6- H-
trichlorophenyl)-1,2-oxazol e-4-carboxylic NMR(CDCI»)8:3.27(3H,s
acid ),4.99(2H,d,J=7.9Hz),5.18
(2H,d,J=7.9Hz),7.47(2H,s
X-69 ).
[ 0326]

[ Ref erence Exanple X-70] 5-(3-Fluorooxetan-3-yl)- 3-

(2,4,6-trichl orophenyl)-1, 2-oxazol e-4-carboxylic acid

[ 0327]
[ Formul a 47]
0. O
0
- I
0 Step 1 OH
o
Step 4
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[ 0328]

[Step 1] tert-Butyl 3-(3-hydroxyoxetan-3-yl)prop-2-
ynoat e

The title conmpound (8.25 g) was obtained by the sane
method as in step 1 of Reference Exanple X-67 using
oxet an-3-one (3.0 Q).
'HNWR (CDCl3) & 1.51 (9H, s), 3.16 (1H s), 4.72 (2H d,
J=6.7 Hz), 4.89 (2H, d, J = 6.7 Hz).
[ 0329]

[Step 2] tert-Butyl 5-(3-hydroxyoxetan-3-yl)-3-
(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxyl ate

The title conmpound (1.27 g) was obtained by the sane
nethod as in step 2 of Reference Exanple X-67 using the
conpound (861 ng) obtained in the preceding step 1.
'H NMR (CDCl ) & 1.25 (9H, s), 4.96 (2H, d, J = 7.3 Hz),
5.13 (2H, d, J = 7.3 Hz), 6.33 (1H, s), 7.47 (2H s).
[ 0330]

[Step 3] tert-Butyl 5-(3-fluorooxetan-3-yl)-3-
(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxyl ate

To a solution of the conpound (87 ny) obtained in
the preceding step 2 in dichloronethane (1 m),
(di ethyl ami no)sul fur trifluoride (0.030 mM) was added at
-78°C, and the mi xture was stirred at the sane
tenperature as above for 30 mnutes and then stirred at
0°C for 1 hour. The reaction solution was diluted with

di chl or onet hane, washed with water and saturated saline
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in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel columm chromat ogr aphy (n-hexane/ethyl acetate) to
obtain the title conpound (66 ng).
'HNWR (CDA 3) & 1.31 (9H, s), 5.18 (2H, dd, J = 20.9,
8.8 Hz), 5.26 (2H, dd, J = 22.4, 8.5 Hz), 7.47 (2H s).
[ 0331]

[ Step 4] 5-(3-Fluorooxetan-3-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

The title conpound (57 ng) was obtained by the sane
nethod as in step 2 of Reference Exanple X-52 using the
conpound (66 ng) obtained in the preceding step 3.
'H NMR (CDCl 3) & 5.18 (2H, dd, J = 22.1, 9.4 Hz), 5.28
(2H, dd, J = 22.4, 9.1 Hz), 7.47 (2H, s).
[ 0332]

[ Ref erence Exanple X-71] 3-(2, 6-Di chl orophenyl) -5-
[ 1- (met hoxynet hoxy) - 1- net hyl et hyl ] - 1, 2- oxazol e- 4-
carboxylic acid
[ 0333]
[ Formul a 48]
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[ 0334]

[ Step 1] Ethyl 4-hydroxy-4-nethyl pent-2-ynoate

The title conpound (1.64 g) was obtained by the sane
method as in step 1 of Reference Exanple X-67 using ethyl
propiolate (1.02 m).
'HNWR (CDA3) & 1.32 (3H, t, J = 7.3 Hz), 1.57 (6H, s),
2.05 (1H, s), 4.24 (2H, q, J = 7.1 Hz).
[ 0335]

[Step 2] Ethyl 3-(2,6-dichlorophenyl)-5-(1-hydroxy-
1- net hyl et hyl ) -1, 2- oxazol e- 4- car boxyl ate

The title conmpound (627 ng) was obtained by the sane
nethod as in step 2 of Reference Exanple X-67 using the
conpound (781 ng) obtained in the preceding step 1.
'H NMR (CDCl ) & 0.89 (3H, t, J = 7.3 Hz), 1.73 (6H s),
4.10 (2H, q, J = 7.1 Hz), 5.96 (1H, s), 7.33-7.43 (3H, n).
[ 0336]

[Step 3] Ethyl 3-(2,6-dichlorophenyl)-5-]1-

(et hoxymnet hoxy) - 1- et hyl et hyl ] - 1, 2- oxazol e- 4- car boxyl at e
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To a solution of the conpound (304 ng) obtained in
the preceding step 2 in N, Ndinethylformanm de (3 m),
chl oronmet hyl methyl ether (0.13 m) and sodi um hydri de
(55% 0il, 77 ng) were added under ice cooling, and the
m xture was stirred overnight at roomtenperature. The
reaction solution was diluted with ethyl acetate, washed
with water and saturated saline in this order and then
dri ed over anhydrous sodium sul fate. The sol vent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(317 ny).
'HNWR (CDO3) & 0.93 (3H, t, J = 7.0 Hz), 1.86 (6H, s),
3.36 (3H, s), 4.07 (2H, q, J = 7.3 Hz), 4.78 (2H, s),
7.31-7.45 (3H, m.
[ 0337]

[ Step 4] 3-(2, 6-Dichl orophenyl)-5-]1-
(et hoxynmet hoxy) - 1- met hyl et hyl ] - 1, 2- oxazol e- 4- car boxyl i c
acid

The title conmpound (296 ng) was obtained by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conpound (317 ng) obtained in the preceding step 3.
'H NMR (CDCl 3) & 1.89 (6H, s), 3.44 (3H, s), 4.96 (2H,
s), 7.33-7.43 (3H, m.
[ 0338]

[ Ref erence Exanple X-72] 3-(2,6-Di chl orophenyl)-5-

(2- net hyl oxet an- 2-yl ) -1, 2- oxazol e-4-carboxylic acid
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[ 0339]
[ Formul a 49]

[ 0340]
[Step 1] 4-[tert-Butyl (di methyl)silyl]oxybutan-2-one
To a solution of 4-hydroxybutan-2-one (881 ng) in
di chl oronmet hane (26 m), triethylamne (4.2 m), 4-
di met hyl am nopyri dine (244 ng) and tert-
but yl di net hyl chl orosilane (1.81 g) were added in this
order under ice cooling, and the mxture was stirred
overni ght at roomtenperature. The reaction solution was
diluted with dichl oronethane, washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off

under reduced pressure, and the residue obtai ned was
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purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (1.63
9) -
'H NMR (CDCl 3) & 0.05 (6H, s), 0.88 (9H, s), 2.18 (3H,
s), 2.62 (2H, t, J = 6.0 Hz), 3.89 (2H, t, J = 6.3 Hz).
[ 0341]

[Step 2] Ethyl 6-[tert-butyl (dinethyl)silyl]oxy-4-
hydr oxy- 4- met hyl hex- 2- ynoat e

The title conpound (1.09 g) was obtained by the sane
method as in step 1 of Reference Exanple X-67 using the
conpound (809 ng) obtained in the preceding step 1.
'H NMR (CDCl ) & 0.89 (3H, t, J = 7.3 Hz), 1.73 (6H s),
4.10 (2H, q, J = 7.1 Hz), 5.96 (1H, s), 7.33-7.43 (3H, m.
[ 0342]

[Step 3] Ethyl 5-[3-[tert-butyl (dinmethyl)silyl]oxy-
1- hydr oxy- 1- et hyl propyl ] -3-(2, 6-di chl orophenyl ) -1, 2-
oxazol e- 4- car boxyl at e

The title conmpound (850 ng) was obtained by the sane
nethod as in step 2 of Reference Exanple X-67 using the
conpound (1.09 g) obtained in the preceding step 2.
'H NMR (CDO5) & 0.04 (3H, s), 0.05 (3H, s), 0.88 (3H, t,
J =7.3 Hz), 0.89 (9H, s), 1.74 (3H, s), 2.22 (1H td, J
= 14.5, 7.5 Hz), 2.32-2.40 (1H, n), 3.74 (2H, t, J = 7.0
Hz), 4.07 (2H, q, J = 7.1 Hz), 5.90 (1H, s), 7.32-7.46
(3H, m.
[ 0343]
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[ Step 4] Ethyl 3-(2,6-dichl orophenyl)-5-(1, 3-
di hydr oxy- 1- net hyl propyl ) - 1, 2- oxazol e- 4- car boxyl at e

To a m xed solution of the conpound (434 ny)
obtained in the preceding step 3 in nethanol (5 m) and
tetrahydrofuran (5 m), pyridiniump-tol uenesul fonate
(223 ng) was added, and the m xture was stirred overni ght
at roomtenperature. The reaction solution was
concentrated under reduced pressure, and the residue
obt ai ned was purified by silica gel colunm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(293 ny).
'H NMR (CDCl ) & 0.89 (3H, t, J = 7.3 Hz), 1.74 (3H s),
2.17-2.25 (1H, n), 2.43-2.51 (1H m, 2.70 (1H t, J =
5.4 Hz), 3.76-3.85 (1H, n), 3.88-3.96 (1H, m), 4.10 (2H,
q, J = 7.3 Hz), 6.47 (1H, s), 7.34-7.44 (3H, m.
[ 0344]

[Step 5] Ethyl 3-(2,6-dichlorophenyl)-5-(2-
nmet hyl oxet an- 2-yl ) -1, 2- oxazol e- 4- car boxyl at e

To a solution of the conpound (355 ng) obtained in
the preceding step 4 in dichloronethane (5 m),
triethylamne (0.18 m) and net hanesul fonyl chloride
(0.090 M) were added under ice cooling, and the m xture
was stirred at the sane tenperature as above for 15
m nutes. Tetrahydrofuran (20 m) and potassiumtert-
but oxi de (426 ng) were added to the reaction solution,
and the m xture was stirred at roomtenperature for 20

m nutes. The reaction solution was diluted with ethyl
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acetate under ice cooling, washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conmpound (55.2
ng) .
HNWR (CDO3) & 0.99 (3H, t, J = 7.3 Hz), 1.96 (3H, s),
2.97 (1H, dt, J = 14.5, 5.9 Hz), 3.22 (1H, dt, J = 14.5,
5.7 Hz), 4.09 (2H, g, J = 7.3 Hz), 4.66-4.73 (2H, m),
7.32-7.43 (3H, m.
[ 0345]

[ Step 6] 3-(2,6-Dichlorophenyl)-5-(2-nmethyl oxetan- 2-
yl)-1, 2- oxazol e- 4-carboxylic acid

The title conmpound (68 ng) was obtai ned by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conmpound (95 ng) obtained in the preceding step 5.
'H NMR (CDO 3) & 2.03 (3H, s), 3.05-3.14 (1H, m, 3.20
(1H, ddd, J = 13.8, 7.1, 4.7 Hz), 4.88 (1H, dt, J = 11.3,
4.5 Hz), 4.92-5.00 (1H, m), 7.33-7.44 (3H m.
[ 0346]

[ Ref erence Exanple X-73] 5-[3-Methoxy-1-(2-
ni t rophenyl ) sul fonyl azetidi n-3-yl]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid
[ 0347]
[ Formul a 50]
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Y

[ 0348]

[Step 1] tert-Butyl 3-(3-ethoxy-3-o0xo0-1-propynyl)-3-
hydr oxyazeti di ne- 1- car boxyl at e

The title conpound (758 ng) was obtai ned by the sane
method as in step 1 of Reference Exanple X-67 using tert-
butyl 3-oxoazeti di ne-1-carboxylate (856 ny).
'H NMR (CDCl ) & 1.33 (3H, t, J = 7.0 Hz), 1.44 (9H, s),
2.87 (1H, brs), 4.05 (2H, d, J = 9.1 Hz), 4.23-4.30 (4H,
m
[ 0349]
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[Step 2] Ethyl 5-[1-(tert-butoxycarbonyl)- 3-
hydr oxyazeti di n-3-yl]-3-(2,4,6-trichlorophenyl)-1, 2-
oxazol e- 4- car boxyl at e

The title conpound (876 ng) was obtai ned by the sane
method as in step 2 of Reference Exanple X-67 using the
conpound (758 ng) obtained in the preceding step 1.
'H NMR (CDCl ) & 1.01 (3H, t, J = 7.3 Hz), 1.48 (9H, s),
4.16 (2H, g, J = 7.5 Hz), 4.22-4.28 (2H, m), 4.43-4.56
(2H, n), 6.09 (1H, s), 7.47 (2H, s).
[ 0350]

[Step 3] Ethyl 5-[1-(tert-butoxycarbonyl)- 3-
nmet hoxyazetidin-3-yl]-3-(2,4,6-trichlorophenyl)-1, 2-
oxazol e- 4- car boxyl at e

The title conpound (732 ng) was obtai ned by the sane
method as in step 3 of Reference Exanple X-67 using the
conmpound (876 ny) obtained in the preceding step 2.
'HNWR (CDO3) & 1.10 (3H, t, J = 7.0 Hz), 1.47 (9H, s),
3.20 (3H, s), 4.16 (2H, q, J = 7.3 Hz), 4.31 (2H, d, J =
10.3 Hz), 4.52 (2H, d, J = 10.3 Hz), 7.46 (2H, s).
[ 0351]

[ Step 4] Ethyl 5-(3-nethoxyazetidin-3-yl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate hydrochl ori de

The title conpound was obtai ned by the sane net hod
as in step 1 of Reference Exanple X-62 using the conpound
(732 ng) obtained in the preceding step 3. The conpound
obtai ned was directly used in the next reaction.

[ 0352]
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[ Step 5] Ethyl 5-[3-nmethoxy-1-(2-
ni t rophenyl ) sul fonyl azeti di n-3-yl]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e- 4-car boxyl ate

The title conpound (831 ng) was obtai ned by the sane
method as in step 2 of Reference Exanple X-62 using the
conpound obtained in the preceding step 4.
'H NMR (CDCl ) & 1.11 (3H, t, J = 7.3 Hz), 3.17 (3H s),
4.17 (2H, g, J = 7.3 Hz), 4.54 (2H, d, J = 9.7 Hz), 4.76
(2H, d, J = 9.7 Hz), 7.46 (2H, s), 7.71-7.76 (3H m,
8.07-8.12 (1H, m).
[ 0353]

[ Step 6] 5-[3-Methoxy-1-(2-
ni trophenyl ) sul fonyl azetidi n-3-yl]-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

The title conmpound (674 ng) was obtained by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conpound (831 ng) obtained in the preceding step 5.
'HNWR (CDA 3) & 3.20 (3H, s), 4.53 (2H, d, J = 9.7 Hz),
4.75 (2H, d, J = 9.7 Hz), 7.47 (2H, s), 7.72-7.78 (3H, m),
8.07-8.12 (1H, m).
[ 0354]

[ Ref erence Exanple X-74] 3-(2,6-Dichloro-4-
cycl opropyl phenyl )-5-(2-fl uoropropan-2-yl)-1, 2- oxazol e- 4-
carboxylic acid
[ 0355]
[ Formul a 51]
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[ 0356]

[Step 1] Ethyl 3-(2,6-dichloro-4-cyclopropyl phenyl) -
5-(2-fluoropropan-2-yl)-1, 2- oxazol e- 4- car boxyl ate

To a suspension of the conpound (1.69 g) obtained in
Ref erence Exanple X-49, tricycl ohexyl phosphi ne (200 ng),
cycl opropyl boronic acid (368 ng), and tri potassi um
phosphate (2.27 g) in toluene (17.8 m) and water (3.6
m ), palladiumacetate (80 ng) was added, and the m xture
was stirred at 100°C for 3 hours. After cooling, ethyl
acetate and water were added to the reaction solution,
whi ch was then separated into two |ayers. The organic
| ayer was washed with water and saturated saline in this
order and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (1.09 g).
'H NWR (CDCl3) & 0.74-0.78 (2H, n), 1.01 (3H, t, J = 7.3
Hz), 1.05-1.10 (2H, n), 1.86-1.99 (7H, m, 4.11 (2H q, J
= 7.3 Hz), 7.09 (2H, s).
MS (mz): 386 (M+H)".
[ 0357]
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[Step 2] 3-(2,6-Dichl oro-4-cycl opropyl phenyl ) -5-(2-
fl uor opropan-2-yl)-1, 2-oxazol e-4-carboxylic acid

The title conmpound (655 ng) was obtained by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conmpound (1.09 g) obtained in the preceding step 1.
'HNVR (CDO 3) & 0.78 (2H, ddd, J = 5.7, 4.2, 2.1 Hz),
1.05-1.11 (2H, m), 1.87-1.99 (7H, m, 7.09 (2H s).
[ 0358]

[ Ref erence Exanple X-75] 3-(tert-Butyl)-5-(2,4, 6-

trichl orophenyl)-1, 2- oxazol e-4-carboxylic acid

[ 0359]
[ Formul a 52]
O
cl : cl cl N
=z °
jg u—— "
cl cl Step 1 cl cl Step 2 cl cl
OH OH
0 Ng N
D ar=rag ST S
Step 3 Step 4 Step 5

OH

Cl

[ 0360]
[Step 1] 1, 3,5-Trichl oro-2-ethynyl benzene
To a solution of 2,4,6-trichlorobenzal dehyde (1.68

g) in nethanol (80 m ), potassium carbonate (2.22 g) and
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di met hyl (1-di azo-2- oxopropyl ) phosphonate (1.44 m) were
added, and the m xture was stirred at roomtenperature
for 2 days. A saturated aqueous solution of sodi um
bi car bonate was added to the reaction solution under ice
cooling, and the m xture was concentrated under reduced
pressure. Ethyl acetate was added to the residue
obt ai ned, washed with water and saturated saline in this
order and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (1.35 Q).
HNWVR (CDO 3) & 3.71 (1H, s), 7.37 (2H s).
[ 0361]

[Step 2] Ethyl 3-(2,4,6-trichlorophenyl)prop-2-
ynoat e

To a solution of the conpound (1.35 g) obtained in
the preceding step 1 in tetrahydrofuran (14 m), n-
butyllithium(1.58 nol solution in n-hexane, 4.6 m) was
added at -78°C, and the m xture was stirred at the sane
tenperature as above for 30 minutes. Ethyl chloroformte
(0.82 mM) was added to the reaction solution, and the
m xture was stirred at the sane tenperature as above for
1.5 hours and then poured into ethyl acetate and a
saturated aqueous sol ution of ammoni um chl ori de and
vigorously stirred. After separation into two |ayers,

the organic | ayer was washed wth water and saturated
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saline in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel columm chromat ogr aphy (n-hexane/ethyl acetate) to
obtain the title conpound (732 ny).
'HNWVR (CDO3) & 1.37 (3H, t, J = 7.3 Hz), 4.33 (2H, q,
J=17.1Hz), 7.39 (2H, s).
[ 0362]

[ Step 3] (1E)-2, 2-Di net hyl propanal oxi e

To a solution of 2,2-dinethylpropanal (2.0 m) in
et hanol (11 m ), hydroxyl am ne hydrochloride (1.4 g) and
a 1 N aqueous sodi um hydroxide solution (45 m) were
added under ice cooling, and the m xture was stirred at
roomtenperature for 2 hours. The reaction solution was
rendered acidic by the addition of concentrated
hydrochl oric acid under ice cooling, followed by
extraction with diethyl ether. The extract was washed
Wi th saturated saline and then dried over anhydrous
sodium sul fate, and the solvent was distilled off under
reduced pressure to obtain the title conmpound (790 ny).
'H NMR (CDCl 5) & 1.11 (9H, s), 7.35 (1H, s), 7.77 (1H
brs).
[ 0363]

[Step 4] (1Z)-N- Hydroxy-2, 2-di nmet hyl propani m doyl
chl ori de

To a solution of the conpound (303 ng) obtained in
the preceding step 3 in NNdinethylformanmde (6 m), N
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chl orosucci nimde (401 ng) was added, and the m xture was
stirred overnight at roomtenperature. The reaction
solution was diluted with diethyl ether, washed with
wat er and saturated saline in this order and then dried
over anhydrous sodium sul fate. The solvent was distilled
of f under reduced pressure to obtain the title conpound
(473 ny).
HNWVR (CDO 3) & 1.26 (9H, s), 7.52 (1H s).
[ 0364]

[Step 5] Ethyl 3-(tert-butyl)-5-(2,4,6-
trichl orophenyl)-1, 2- oxazol e-4-car boxyl ate

To a solution of the conpound (278 ng) obtained in
the preceding step 2 and the conpound (407 ng) obtained
in the preceding step 4 in N,Ndinethylformanmde (5 m),
triethylamne (0.83 m) was slowy added, and the m xture
was stirred overni ght at roomtenperature and then
stirred at 50°C for 6 hours. The reaction solution was
diluted with ethyl acetate, washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (406
ng) .
HNWR (CDA3) & 1.00 (3H, t, J = 7.0 Hz), 1.52 (9H, s),
4.12 (3H, q, J = 7.1 Hz), 7.45 (2H, s).
[ 0365]
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[Step 6] 3-(tert-Butyl)-5-(2,4,6-trichlorophenyl)-
1, 2- oxazol e-4-carboxylic acid

The title conmpound (211 ng) was obtained by the sane
nmethod as in step 4 of Reference Exanple X-1 using the
conpound (406 ng) obtained in the preceding step 5.
'HNWVR (CDO 3) & 1.52 (9H, s), 7.45 (2H s).
[ 0366]

The foll owi ng conpound was obtai ned by the sanme

nmet hod as in Reference Exanple X-75.

[ 0367]
[ Tabl e 26]
Reference
Example Name and structure Instrumental data
No.
3-[1-(tert-Butoxycarbony!)-4-piperidyl]-5- H-
(2,4,6-trichlorophenyl)-1,2-oxazol e-4- NMR(CDCI3)8:1.47(9H,s
carboxylic acid ),1.75-1.90(2H,brm),2.03-
% 2.13(2H,m),2.81-
X-76 A /% 3.02(2H brm),3.34-
3.46(1H,m),4.11-
OH 4.30(2H,brm),7.46(2H,s).
Cl
[ 0368]

[ Ref erence Exanple E-1] tert-Butyl (E)-3-(1Hi ndol -

4-yl ) prop- 2- enoat e

[ 0369]
[ Formul a 53]
= O — 0
HN | _ HN \ ox
Step 1
[ 0370]
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[ Step 1]

To a solution of 1Hindol e-4-carbal dehyde (30 g) in
N, N- di net hyl formam de (300 ml), tert-butyl
di et hyl phosphonoacetate (53.4 m ) and potassi um carbonat e
(60 g) were added, and the m xture was stirred at 80°C
for 9.5 hours. After cooling, water was added to the
reaction solution, followed by extraction with ethyl
acetate. The extract was washed with water and saturated
saline in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate). The
el uted fraction was concentrated under reduced pressure.
n- Hexane was added to the residue obtained, and the
m xture was stirred at roomtenperature. Then, the
suspensi on was collected by filtration to obtain the
title conpound (41.3 g).
'H NWR (CDCl3) & 1.56 (9H, s), 6.55 (1H, d, J = 16.3 Hz),
6.84 (1H, brs), 7.20 (1H, t, J = 7.9 Hz), 7.32 (1H t, J
= 3.0 Hz), 7.37 (1H, d, J = 7.3 Hz), 7.43 (1H, d, J = 7.9
Hz), 8.01 (1H, d, J = 15.7 Hz), 8.32 (1H, brs).
[0371]

The foll owi ng compound was obtai ned by the sane
nmet hod as in Reference Exanple E-1.

[0372]
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[ Tabl e 27]

Reference Name and structure Instrumental data
Example
No.
tert-Butyl (E)-3-(1H-indazol-4- H-
yl)prop-2-enoate NMR(CDCl3)8:1.57(9H,s),6.61(1H,d,J
E2 HN,N~ o X =16.3Hz),7.35-
X0 7.43(2H,m),7.53(1H,d,J=7.9Hz),7.93(1
b/\/l H,d,J=15.7Hz),8.35(1H,s),10.26(1H,br
S).
[ 0373]

[ Ref erence Exanple E-3] tert-Butyl (E)-3-(3-fluoro-

1H i ndol - 4-yl ) prop- 2- enoat e

[ 0374]
[ Formul a 54]
— o) F o
Step 1
[ 0375]
[ Step 1]

To a m xed solution of the conpound (1.60 @)
obtained in step 1 of Reference Exanple E-1 in acetone
(13 M) and acetonitrile (20 m ), 1-chloronethyl-4-
fluoro-1, 4-di azoni abi cycl o[ 2. 2. 2] oct ane
bi s(tetrafl uoroborate) (2.70 g) was added, and the
m xture was stirred at roomtenperature for 1 hour. The
reaction solution was concentrated under reduced pressure,
and the residue obtained was diluted with ethyl acetate,
washed with a saturated aqueous solution of sodium
bi car bonate, water (50 m ), and saturated saline (50 ni)

in this order and then dried over anhydrous sodi um
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sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (74 np).

'HNWR (CDO 3) & 1.56 (9H, s), 6.51 (1H, dd, J = 15.7,
1.8 Hz), 7.07 (1H, dd, J = 2.7, 1.4 Hz), 7.21 (1H, dd, J

7.9, 3.9 Hz), 7.32 (1H, dd, J

8.2, 2.7 Hz), 7.44 (1H
d, J =7.3 H), 7.70 (1H, brs), 8.26 (1H d, J = 15.7 Hz).
M5 (nmz): 260 (MH)".
[ 0376]

[ Ref erence Exanple E-4] tert-Butyl (E)-3-(3-chloro-

1H i ndol - 4-yl ) prop- 2- enoat e

[0377]
[ Formul a 55]
_ o cl 5
Step 1
[0378]
[ Step 1]

To a solution of the conpound (1.20 g) obtained in
step 1 of Reference Exanple E-1 in N, N-dinethylformm de
(20 M), N-chlorosuccinimde (659 ng) was added, and the
m xture was stirred at roomtenperature for 2 hours. The
reaction solution was diluted with ethyl acetate, washed
with water and saturated saline in this order and then
dri ed over anhydrous magnesi um sul fate. The sol vent was

distilled off under reduced pressure, and the residue
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obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(1.25 9g).
'H NWR (CDO5) & 1.56 (9H, s), 6.41 (1H, d, J = 15.7 Hz),
7.20-7.25 (3H, n), 7.38 (1H, d, J = 7.9 Hz), 8.21 (1H
brs), 8.90 (1H, d, J = 15.7 Hz).
[ 0379]

The foll owi ng conpound was obtai ned by the sanme

nmet hod as in Reference Exanpl e E-4.

[ 0380]
[ Tabl e 28]
Reference Name and structure Instrumental data
Example No.
tert-Butyl (E)-3-(3-bromo-1H- | *H-
indol-4-yl)prop-2-enoate NMR(CDCI53)5:1.56(9H,s),6.39(1H,d,J
E5 _ o =15.7Hz),7.20-
HN \ >< 7.31(2H,m),7.40(1H,d,J=8.5Hz),7.46(1
° H,d,J=7.9Hz),8.32(1H,brs),9.04(1H,d,J
=15.7Hz).
[ 0381]

[ Ref erence Exanple E-6] tert-Butyl (E)-3-(3-fornyl-
1H i ndol - 4-yl ) prop- 2- enoat e
[ 0382]
[ For mul a 56]

— 0o — o]
H N/b/\/lox Step 1 X Ox

[ 0383]

—~0

Y
T
z

[ Step 1]
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To a solution of N, N-dinmethylformam de (0.883 g) in
1, 2-di chl oroet hane (65 m ), a solution of oxalyl chloride
(2.3 M) in 1,2-dichloroethane (7 m) was added under ice
cool i ng under a nitrogen atnosphere, and the m xture was
stirred at the sane tenperature as above for 20 m nutes.
The conpound (2.45 g) obtained in step 1 of Reference
Exanple E-1 was added to the reaction solution, and the
m xture was stirred at roomtenperature for 3.5 hours. A
10% aqueous sodi um carbonate solution (50 mM) was added
to the reaction solution under ice cooling, and the
m xture was stirred at the sane tenperature as above for
2 hours. After separation into two |ayers, the aqueous
| ayer was subjected to extraction wi th dichloronethane.
The organic | ayers were conbi ned, washed with saturated
saline and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ ethyl acetate) to obtain the
title conpound (1.99 9).
'H NWR (CDO5) & 1.59 (9H, s), 6.41 (1H d, J = 15.1 Hz),
7.32 (1H, dd, J = 7.9, 3.9 Hz), 7.47 (1H d, J = 8.5 Hz),
7.61 (1H, d, J = 7.9 Hz), 8.01 (1H, d, J = 3.0 Hz), 9.21
(2H, d, J = 16.3 Hz), 10.03 (1H, s).
M (mz): 270 (MH)".
[ 0384]

[ Ref erence Exanple E-7] tert-Butyl 2-(1H i ndol -4-

yl) cycl opr opanecar boxyl at e
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[ 0385]

[ Formul a 57]
LGS B Ol X
X >  HN
/Ej/\)Lo Step 1 /E)/Q)LO
[ 0386]
[ Step 1]

Tri met hyl sul f oxoni um i odi de was di ssolved in
di met hyl sulfoxide (2 m). To the solution, potassium
tert-butoxide (138 ng) was added, and the m xture was
stirred at roomtenperature for 1 hour. The conpound
(150 ng) obtained in step 1 of Reference Exanple E-1 was
added to the reaction solution, and the m xture was
stirred at roomtenperature for 17 hours. Saturated
sal ine was added to the reaction solution, followed by
extraction with ethyl acetate. The extract was washed
Wi th saturated saline and then dried over anhydrous
sodium sul fate. The solvent was distilled off under
reduced pressure, and the residue obtained was purified
by silica gel colum chromatography (n-hexane/ethyl
acetate) to obtain the title conpound (66.9 ng).
'HNWR (CDA 3) & 1.37-1.43 (1H, m, 1.50 (9H, s), 1.56-
1.62 (1H, m, 1.93-1.99 (1H, n), 2.75-2.81 (1H, n), 6.67-
6.70 (1H, n), 6.73-6.77 (1H, n), 7.09-7.14 (1H n), 7.22-
7.25 (1H, m), 7.25-7.29 (1H, m, 8.23 (1H br).
MG (ESI): 258 (MHH) ",
[ 0387]
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[ Ref erence Exanple E-8] tert-Butyl (E)-3-(3-nethyl-
1H i ndol - 4-yl ) prop- 2- enoat e
[ 0388]
[ For mul a 58]

—_— - O
HN » HN X
Br > X o

Step 1

[ 0389]

[ Step 1]

To a solution of 4-brono-3-nethyl-1Hindole (15 g)
in N, N-di nethyl formam de (500 m ), N, N-di (propan-2-
yl)ethylamne (18.7 m), tris(2-nethyl phenyl)phosphi ne
(2.2 g), palladiumacetate (0.8 g), and tert-butyl
acrylate (15.7 m) were added, and the m xture was
stirred at 140°C for 8 hours under a nitrogen atnosphere.
After cooling, water was added to the reaction sol ution,
foll onwed by extraction with ethyl acetate. The extract
was washed with water and saturated saline in this order
and then dried over anhydrous sodium sul fate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel columm
chr omat ogr aphy (n-hexane/ethyl acetate). The eluted
fracti on was concentrated under reduced pressure. n-
Hexane was added to the residue obtained, and the m xture
was stirred at roomtenperature. Then, the suspension
was col lected by filtration to obtain the title conpound

(15.6 9).
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'H NMR (CDO ) &
15.7 Hz),

J =

7.35 (1H, d, J = 8.5 Hz),

(1H, brs),
[ 0390]

8.49 (1H, d, J =

1.56 (9H, s), 2.56 (3H, s), 6.39 (1H d,
7.03 (1H, s), 7.15 (1H t, J = 7.3 Hz),
7.41 (1H, d, J = 7.3 Hz), 7.99

15. 7 Hz).

The foll owi ng conpounds were obtained by the sane

nmet hod as in Reference Exanpl e E-8.

[ 0391]
[ Tabl e 29]
Reference Name and structure Instrumental data
Example No.
tert-Butyl (E)-3-(7-fluoro-1H- 'H-NMR(CDCl5)8:'H-
indol-4-yl)prop-2-enoate NMR(CDCl3)3:1.56(9H,s),6.48(1H,d,J
o Q ><\ =16.3Hz),6.87-
E-9 b/\/mo 6.88(1H,m),6.91(1H,dd,J=10.9,8.5H2),
. 7.28-
7.29(1H,m),7.34(1H,dd,J=3.0,1.5Hz),7
.93(1H,d,J=16.3Hz),8.49(1H,brs).
tert-Butyl (E)-3-(1H-indol-4-yl)- | 'H-
2-methyl-prop-2-enoate NMR(CDCI53)5:1.58(9H,s),2.08(3H,s),
= o 6.62(1H,s),7.14-
E-10 HNMOX 7.31(3H.m),7.38(1H,d,J=7.9Hz),7.99(1
H,s),8.26(1H,brs).
tert-Butyl (E)-3-(1H- H-
pyrrolo[2,3-b]pyridin-4-yl)prop- | NMR(CDCl3)6:1.57(9H,s),6.69(1H,d,J
2-enoate =15.7Hz),6.75-
E-11 = 0 . 6.78(1H,m),7.22(1H,d,J=5.4Hz),7.43-
N0 7.46(1H,m),7.91(1H,d,J=15.7Hz),8.34(
Nz 1H,d,J=5.4Hz),10.05(1H,brs).
MS(ESI):245(M+H)".
tert-Butyl (E)-3-(indolin-4- H-
yl)prop-2-enoate NMR(CDCI3)5:1.53(9H,s),3.16(1H,t,J
N 0 . =8.5Hz),3.60(1H,t,J=8.5Hz),6.29(1H,d
E-12 %/\)Lo J=15.7Hz),6.63(1H,d,J=7.9Hz),6.91(1
H,d,J=7.3Hz),7.02(1H,dd,J=7.9,7.3Hz)
7.62(1H,d,J=15.7Hz).
MS(ESI):246(M +H)".
[ 0392]

161




[ Ref erence Exanple E-13] tert-Butyl 3-(3-nethyl-1H
i ndol - 4-yl ) propanoat e
[ 0393]
[ For mul a 59]

— o

N ><\ — o)
X HN X
0 o)

Step 1

Y

[ 0394]

[ Step 1]

To a solution of the conpound (364 ng) obtained in
step 1 of Reference Exanple E-8 in ethyl acetate (10 m),
a 10% pal | adi um carbon catal yst (wet, 152 ng) was added
under a nitrogen atnosphere, and the m xture was stirred
at roomtenperature for 2.5 hours under a hydrogen
at nosphere. The reaction solution was filtered through
celite, and the filtrate was concentrated under reduced
pressure. The residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (306 ny).

'HNWVR (CDO 3) & 1.45 (9H, s), 2.51 (3H, d, J = 1.2 Hz),
2.58-2.64 (2H, n), 3.31-3.37 (2H, n), 6.87 (1H, d, J =

7.3 Hz), 6.94 (1H, g, J = 1.2 Hz), 7.07 (1H t, J = 7.6
Hz), 7.20 (1H, d, J = 7.9 Hz), 7.88 (1H, brs).

[ 0395]

[ Ref erence Exanple E-14] tert-Butyl (E)-3-(7-fluoro-
3-met hyl - 1Hi ndol - 4-yl ) prop- 2- enoat e
[ 0396]
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[ For mul a 60]

HN_ Br = =
> HN Br > HN Br
. Step 1 Step 2

Step 3

\)

[ 0397]

[Step 1] 4-Brono-7-fluoro-1Hi ndol e- 3-car bal dehyde

The title conmpound (502 ng) was obtained by the sane
nethod as in step 1 of Reference Exanple E-6 using 4-
bronmo- 7-fl uoro-1Hindole (1.10 g).
'HNVR (CDO 3) & 6.91 (1H, dd, J = 10.0, 8.2 Hz), 7.40
(1H, dd, J = 8.5, 4.2 Hz), 8.11 (1H, d, J = 3.0 Hz), 9.10
(1H, brs), 10.92 (1H, s).
MS (mz): 242 (M+H) ™.
[ 0398]

[Step 2] 4-Brono-7-fluoro-3-nethyl-1Hindol e

To a m xed solution of the conmpound (500 ny)
obtained in the preceding step 1 in toluene (10 m) and
tetrahydrofuran (2 m), sodi um bis(2-
met hoxyet hoxy) al um num hydri de (65% sol ution in tol uene,
1.89 mM) was added under ice cooling under a nitrogen
at nosphere, and the m xture was heated to reflux for 1
hour. A saturated aqueous sol ution of amoni um chl ori de
was added to the reaction solution under ice cooling,

foll onwed by extraction with ethyl acetate. The extract
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was washed with saturated saline and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (357
no) .
'H NMR (CDCl 3) & 2.54 (3H, s), 6.73 (1H, dd, J = 10.3,
8.5 Hz), 7.00-7.03 (1H, brnm), 7.12 (1H, dd, J = 8.5, 4.2
Hz), 8.12 (1H, brs).
MS (mz): 228 (M+H)".
[ 0399]

[Step 3] tert-Butyl (E)-3-(7-fluoro-3-nethyl-1H
I ndol - 4-yl ) prop-2-enoate

The title conpound (366 ng) was obtai ned by the sane
method as in step 1 of Reference Exanple E-8 using the
compound (354 ny) obtained in the preceding step 2.
'H NWR (CDCl3) & 1.55 (9H, s), 2.54 (3H, s), 6.33 (1H d,
J =15.7 Hz), 6.87 (1H, dd, J = 10.6, 8.2 Hz), 7.05-7.05
(1H, brm), 7.33 (1H dd, J = 8.5, 4.8 Hz), 8.14 (1H, brs),
8.40 (1H, d, J = 15.7 Hz).
[ 0400]

[ Ref erence Exanple E-15] tert-Butyl (E)-3-(3-acetyl-
1H i ndol - 4-yl ) prop- 2- enoat e
[ 0401]
[ Formul a 61]
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/
)

— 0
HN Br HN — Br
Step 1 Step 2

[ 0402]

[ Step 1] 1-(4-Bronp-1Hindol -3-yl)ethanone

To a solution of 4-bronmp-1Hindole (1.96 g) in
di chl oronet hane (20 m ), acetyl chloride (1.18 g) and tin
tetrachloride (1.0 nol solution in dichloronethane, 15
m ) were added under ice cooling, and the m xture was
stirred at roomtenperature for 1 hour. A saturated
aqueous sol ution of sodium bi carbonate and celite were
added to the reaction solution, and the m xture was
stirred at roomtenperature for 30 m nutes and then
filtered. After separation into two layers, the organic
| ayer was washed with saturated saline and then dried
over anhydrous magnesi um sul fate. The sol vent was
distilled off under reduced pressure, and the solid
obt ai ned was washed w th di chl oronet hane/ n- hexane to
obtain the title conpound (2.02 g).
'H NWR (CDCl 3) & 2.62 (3H, s), 7.11-7.14 (1H, n), 7.36-
7.38 (1H, m), 7.48-7.51 (1H, n), 7.79-7.81 (1H n), 8.63
(1H, brs).
[ 0403]

[Step 2] tert-Butyl (E)-3-(3-acetyl-1H1indol -4-

yl ) prop- 2- enoat e
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The title conmpound (2.02 g) was obtained by the sane
nmethod as in step 1 of Reference Exanple E-8 using the
conmpound (2.02 g) obtained in the preceding step 1.

'H NMR (CDO 5) & 1.57 (9H, s), 2.58 (3H, s), 6.31 (1H, d,
J =15.7 Hz), 7.29 (1H, d, J = 7.9 Hz), 7.42 (1H, d, J =
8.5 Hz), 7.55 (1H, d, J

7.9 Hz), 7.98-7.99 (1H m),
8.83 (1H, s), 9.24 (1H, d, J = 15.7 Hz).
[ 0404]

[ Ref erence Exanple E-16] tert-Butyl (E)-3-(3-ethyl-
1H i ndol - 4-yl ) prop- 2-enoat e
[ 0405]
[ Formul a 62]

— o /=
HN Br /@/‘%\/N Br -
Step 1 © Step 2
0
O‘é/N — Br > ?é,N — Br >
/O/ e Step 3 /O, ¢ Step 4

- HN
HN Br > X o

Step 5

Y

[ 0406]

[ Step 1] 4-Brono-1-[(4-nmethyl phenyl)sul fonyl]-1H
i ndol e

To a solution of 4-brono-1Hindole (6.18 g) in
toluene (50 m), a 50% aqueous sodi um hydroxi de sol ution

(24.6 g) and p- Step1 ulfonyl chloride (6.4 g) Step2
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added under ice cooling, and the m xture was stirred
overni ght at roomtenperature. Water was added to the
reaction solution, which was then separated into two
| ayers. The organic | ayer was washed with saturated
saline and then dried over anhydrous magnesi um sul fate.
The solvent was distilled off under reduced pressure, and
the solid obtained was washed wi th di chl or onet hane/ n-
hexane to obtain the title conpound (9.33 g).
'H NMR (CDCl ) & 2.35 (3H, s), 6.72 (1H, d, J = 3.6 Hz),
7.16-7.18 (1H, nm), 7.24 (2H, d, J = 7.9 Hz), 7.39 (1H, d,
J=7.9 H), 7.62 (1H, d, J = 3.6 Hz), 7.76 (2H, d, J =
7.9 Hz), 7.94 (1H, d, J = 8.5 Hz).
[ 0407]

[ Step 2] 1-[4-Brono-1-[(4-nethyl phenyl)sul fonyl]-1H
i ndol - 3-yl ] et hanone

To di chl oronmet hane (60 m ), al um num chloride (10.7
g) and acetic anhydride (5.44 g) were added under ice
cooling. After confirmation that the al um num chloride
was di ssol ved, the conpound (9.33 g) obtained in the
preceding step 1 was added thereto, and the m xture was
stirred at roomtenperature for 1 hour. The reaction
solution was diluted wi th dichloronmethane, washed with
wat er, a saturated aqueous sol ution of sodium bi carbonat e,
and saturated saline in this order and then dried over
anhydrous nagnesi um sul fate. The solvent was distilled

of f under reduced pressure, and the solid obtai ned was
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washed wi th dichl oronet hane/ n-hexane to obtain the title
compound (9.15 g).
'H NMR (CDCl5) & 2.38 (3H, s), 2.64 (3H, s), 7.20-7.22
(1H, n), 7.28 (2H, d, J = 8.5 Hz), 7.52 (1H, d, J = 7.9
Hz), 7.79 (2H, d, J = 8.5 Hz), 7.95 (1H, d, J = 8.5 Hz),
8.04 (1H, s).
[ 0408]

[ Step 3] 4-Brono-3-ethyl-1-[(4-
nmet hyl phenyl ) sul fonyl ] - 1Hi ndol e

To a m xed solution of trifluoroacetic acid (20 m)
and di chl oronet hane (15 m ), the conmpound (8.01 g)
obtained in the preceding step 2 and sodi um bor ohydri de
(7.72 g) were added under ice cooling, and the m xture
was stirred at roomtenperature for 4 hours. The
reaction solution was diluted wth dichl oronethane,
washed with water and saturated saline in this order and
then dried over anhydrous magnesium sul fate. The sol vent
was distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunn chromatography
(n-hexane/ et hyl acetate/dichloronmethane) to obtain the
title conpound (6.61 Q).
'HNWR (CDA3) & 1.31 (3H, t, J = 7.3 Hz), 2.35 (3H, s),
2.98 (2H, g, J = 7.3 Hz), 7.09-7.11 (1H m, 7.22 (2H d,
J=7.9 H), 7.36-7.37 (2H, ), 7.73 (2H, d, J = 7.9 Hz),
7.94 (1H, d, J = 9.1 Hz).
[ 0409]

[ Step 4] 4-Brono-3-ethyl-1H i ndole
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A m xture of the conmpound (1.10 g) obtained in the
precedi ng step 3, magnesium (0.29 g), ammoni um chl ori de
(83.8 ng), and nethanol (20 mM) was stirred at room
tenperature for 2 hours. A saturated aqueous sol ution of
ammoni um chl ori de was added to the reaction sol ution,
foll onwed by extraction with ethyl acetate. The extract
was washed with water and saturated saline in this order
and then dried over anhydrous magnesi um sul fate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (0.51 Q).

'HNWR (CDO3) & 1.33 (3H, t, J = 7.5 Hz), 3.07 (2H, q,
J=7.5H), 6.97-7.02 (2H, n), 7.26-7.29 (2H, n), 8.01
(1H, brs).

[0410]

[Step 5] tert-Butyl (E)-3-(3-ethyl-1Hindol -4-
yl ) prop- 2- enoat e

The title conpound (1.21 g) was obtained by the sane
method as in step 1 of Reference Exanple E-8 using the
compound (1.23 g) obtained in the preceding step 4.
'HNWR (CDA3) & 1.37 (3H, t, J = 7.5 Hz), 1.56 (9H, s),
3.00 (2H, g, J = 7.5 Hz), 6.38 (1H, d, J = 15.7 Hz),
7.05-7.06 (1H, n), 7.15-7.17 (1H, n), 7.35-7.40 (2H, m),
8.02 (1H, brs), 8.44 (1H, d, J = 15.7 Hz).

[ 0411]
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[ Ref erence Exanple E-17] tert-Butyl (2E)- (3, 4-
di hydr obenzo[ cd] i ndol - 5( 1H) -yl i deneet hanoat e
[ 0412]
[ Formul a 63]

o) - o = o}
N (o N X OX _—
= 0o
%g\vmx

[Step 1] tert-Butyl (2E)-[1-(2,2-dinethyl propanoyl) -

[ 0413]

3, 4-di hydr obenzo[ cd] i ndol - 5(1H) -yl i deneet hanoat e

To a solution of tert-butyl diethyl phosphonoacetate
(.12 M) in tetrahydrofuran (5 m), sodium hydride (55%
oil, 190 ng) was added under ice cooling, and the m xture
was stirred for 30 mnutes. A solution of 1-(2,2-
di met hyl pr opanoyl ) - 3, 4- di hydr obenzo[ cd] i ndol - 5(1H) - one
[ Tetrahedron Lett., 39, 8729-8732 (1998)] (1.01 g) in
tetrahydrofuran (10 m) was added to the reaction
solution, and the m xture was stirred overni ght at room
tenperature. The reaction solution was diluted with
et hyl acetate, washed with water and saturated saline in
this order and then dried over anhydrous sodi um sul f ate.
The solvent was distilled off under reduced pressure, and

the residue obtained was purified by silica gel colum
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chromatography (n-hexane/ethyl acetate) to obtain the
title compound (490 mg).
'H-NMR (CDCls) &: 1.52 (9H, s), 1.55 (9H, s), 2.95 (2H, t,
J = 6.7 Hz), 3.43 (2H, t, J = 6.7 Hz), 6.44 (1H, s), 7.33
(14, t, J = 7.9 Hz), 7.43-7.48 (2H, m), 8.33 (1lH, d, J =
7.9 Hz).
[0414]

[Step 2] tert-Butyl (2E)-(3,4-dihydro-
benzo{cd]indol-5(1H)-ylideneethanoate

To a mixed solution of the compound (490 mg)
obtained in the preceding step 1 in tetrahydrofuran (1
ml) and methanol (3 ml), a 1 N aqgqueous sodium hydroxide
solution (3 ml) was added at room temperature, and the
mixture was stirred at room temperature for 1 hour. The
reaction solution was diluted with ethyl acetate, washed
with 1 N hydrochloric acid, water, and saturated saline
in this order and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel column chromatography (n-hexane/ethyl acetate) to
obtain the title compound (298 mg).
'H-NMR (CDCls) &: 1.55 (9H, s), 2.98-3.03 (2H, m), 3.43-
3.49 (2H, m), 6.45 (1H, t, J = 1.5 Hz), 6.94-6.95 (1H, m),
7.18 (1H, t, J = 7.9 Hz), 7.28-7.33 (2H, m), 7.93 (1H,
brs).

[0415]
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[ Ref erence Exanple E-18] tert-Butyl 1, 3,4, 5-
t et rahydr obenzo[ cd] i ndol - 5-yl acet at e
[0416]
[ Formul a 64]

HN >  HN )Q
X o o

[0417]

[ Step 1]

The title conmpound (90 ng) was obtai ned by the sane
nethod as in step 1 of Reference Exanple E-13 using the
compound (149 ny) obtained in step 2 of Reference Exanple
E-17.

'H NWR (CDCl3) & 1.49 (9H, s), 1.86-1.96 (1H, n), 2.08-
2.21 (1H, m, 2.44 (1H dd, J = 14.8, 8.8 Hz), 2.79 (1H
dd, J = 14.5, 6.0 Hz), 2.82-2.97 (2H, m, 3.47-3.58 (1H,
n, 6.85-6.91 (2H, m, 7.12 (1H t, J = 7.6 Hz), 7.18 (1H,
d J=7.9 H), 7.86 (1H, brs).

[ 0418]

[ Ref erence Exanple E-19] tert-Butyl (2E)-(6-fluoro-
3, 4-di hydro- 1H benzo[ cd] i ndol - 5( 1H) -yl i deneet hanoat e
[0419]

[ Formul a 65]
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[ 0420]

[ Step 1] 3-(5-Fluoro-1Hindol -3-yl)propanoic acid

A m xture of 5-fluoro-1Hindole (2.03 g), acetic
acid (15 m) and acrylic acid (2.27 m) was stirred at
90°C for 3 days. The reaction solution was concentrated
under reduced pressure. A 3 N aqueous sodi um hydroxi de
solution was added to the residue obtained, and the
m xture was stirred. Then, the insoluble matter was
filtered off. The filtrate was washed with diethyl ether,
and the aqueous | ayer obtained was rendered acidic by the
addi tion of concentrated hydrochloric acid under ice
cooling, followed by extraction wi th dichl oronethane.
The extract was dried over anhydrous magnesi um sul fate.
The solvent was distilled off under reduced pressure to
obtain the title conpound (2.37 Q).
'HNWVR (CDO 3) & 2.76 (2H, t, J = 7.6 Hz), 3.07 (2H, t,
J=17.6 H), 6.90-6.99 (1H, n), 7.07 (1H, d, J = 2.4 Hz),
7.22-7.28 (2H, m), 7.98 (1H, brs).

173



[ 0421]

[Step 2] 3-[1-(2, 2-D et hyl propanoyl)-5-fl uoro-1H
i ndol - 3-yl ] propanoi c acid

To a solution of the conpound (2.37 g) obtained in
the preceding step 1 in tetrahydrofuran (57 m), n-
butyllithium (1.6 nol solution in n-hexane, 14.6 m) was
added at -78°C under a current of nitrogen, and the
m xture was stirred at the sanme tenperature as above for
5 mnutes. Pivaloyl chloride (1.51 mM) was added to the
reaction solution, and the mxture was stirred at room
tenperature for 3 hours. A saturated aqueous sol ution of
ammoni um chl ori de was added to the reaction solution
under ice cooling, followed by extraction with ethyl
acetate. The extract was washed with saturated saline
and then dried over anhydrous magnesi um sul fate. The
solvent was distilled off under reduced pressure to
obtain a crude formof the title conmpound (3.21 g), which
was used in the next reaction without being purified.
[0422]

[Step 3] 1-(2, 2-Di net hyl propanoyl )-6-fl uoro- 3, 4-
di hydr obenzo[ cd] i ndol - 5(1H) - one

To a solution of the conpound (2.85 g) obtained in
the preceding step 2 in dichloronethane (24.5 m),
thionyl chloride (2.86 m) was added under ice cooling
under a current of nitrogen, and the m xture was stirred
at roomtenperature for 20 mnutes. The reaction

sol ution was concentrated under reduced pressure, and the
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resi due obtai ned was di ssolved in dichl oronethane (24.5
m) to prepare a solution of acid chloride.
[ 0423]

To a solution of alum numchloride (2.87 g) in
di chl oronet hane (24.5 m ), chloroacetyl chloride (2.57
m ) was added dropw se under ice cooling under a current
of nitrogen. Subsequently, the prepared acid chloride
solution was added thereto, and the m xture was stirred
at roomtenperature for 20 m nutes and then heated to
reflux for 2.5 hours. The reaction solution was added to
ice, followed by extraction with dichloromethane. The
extract was dried over anhydrous magnesi um sul fate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel columm
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (662 ng).
'HNWR (CDO 3) & 1.53 (9H, s), 2.89 (2H, t, J = 7.3 Hz),
3.20 (2H, q, J = 4.8 Hz), 7.10 (1H, dd, J = 10.9, 9.1 Hz),
7.63 (1H, s), 8.50 (1H, dd, J = 8.8, 3.9 Hz).
[ 0424]

[Step 4] tert-Butyl (2E)-[1-(2,2-dinethyl propanoyl)-
6-fl uoro- 3, 4-di hydr o- 1H benzo[ cd] i ndol - 5( 1H) -
yl i deneet hanoat e

The title conpound (192 ng) was obtai ned by the sane
method as in step 1 of Reference Exanple E-17 using the

conmpound (662 ny) obtained in the preceding step 3.
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'HNWR (CDCl3) & 1.51 (9H, s), 1.54 (9H s), 2.91 (2H t,
J=6.3 H), 3.39 (2H, t, J = 6.7 Hz), 6.69 (1H s), 7.06
(1H, dd, J = 11.8, 8.8 Hz), 7.48 (1H, s), 8.25 (1H, dd, J
= 9.1, 3.6 Hz).
[ 0425]

[Step 5] tert-Butyl (2E)-(6-fluoro-3,4-dihydro-1H
benzo[ cd] i ndol - 5( 1H) -yl i deneet hanoat e

The title conmpound (146 ng) was obtained by the sane
nethod as in step 2 of Reference Exanple E-17 using the
conpound (192 ng) obtained in the preceding step 4.
'H NMR (CDCl ) & 1.55 (9H, s), 2.95 (2H, t, J = 6.7 Hz),
3.42 (2H, t, J = 6.3 Hz), 6.70 (1H, s), 6.89-6.99 (2H, m),
7.19 (1H, dd, J = 8.5, 3.0 Hz), 7.91 (1H brs).
[ 0426]

[ Ref erence Exanple E-20] tert-Butyl 6,7,8,9-
t et rahydr o- 3H benzo[ e] i ndol e- 8- car boxyl ate
[ 0427]
[ Formul a 66]
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[ 0428]

[Step 1] Methyl 5-[(1E)-4-nethoxy-4-oxobut-1-en-1-
yl']-1Hi ndol e- 4- car boxyl at e

To a solution of nethyl 5-brono-1Hindol e-4-
car boxyl ate (W02004/063198) (1.21 g) in N, N
di mret hyl formam de (9.5 m ), N, N-di (propan-2-yl)ethylam ne
(2.49 m), tris(2-nethylphenyl)phosphine (580 ny),
pal | adi um acetate (214 ng), and nethyl but-3-enocate (1.07
m) were added, and the m xture was stirred at 140°C for
1 hour under a nitrogen atnosphere using a m crowave
apparatus. The m xture was diluted with ethyl acetate,
washed with water and saturated saline in this order and
then dried over anhydrous sodiumsulfate. The sol vent
was distilled off under reduced pressure, and the residue

obt ai ned was purified by silica gel columm chromatography
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(n-hexane/ ethyl acetate) to obtain the title conpound
(990 ny).
'HNWR (CDO 3) & 3.32 (2H, dd, J = 7.3, 1.8 Hz), 3.73
(3H, s), 4.00 (3H, s), 6.20 (1H, dt, J = 15.7, 7.3 Hz),
6.83 (1H, t, J = 2.7 Hz), 7.02-7.53 (4H, m), 8.29 (1H
brs).
[ 0429]

[Step 2] Methyl 5-(4-nethoxy-4-oxobutyl)-1H i ndol e-
4- car boxyl ate

The title conmpound (850 ng) was obtained by the sane
nethod as in step 1 of Reference Exanple E-13 using the
compound (990 ny) obtained in the preceding step 1.
'HNWR (CDO 3) & 1.99 (2H, tt, J =7.9, 7.9 Hz), 2.38
(2H, t, J = 7.6 Hz), 3.01 (2H, t, J = 7.6 Hz), 3.66 (3H,
s), 3.99 (3H, s), 6.81-6.84 (1H m, 7.08 (1H d, J = 8.5
Hz), 7.28 (1H, t, J = 2.4 Hz), 7.44 (1H, d, J = 8.5 Hz),
8.23 (1H, brs).
[ 0430]

[Step 3] 1-tert-Butyl 4-nethyl 5-(4-nmethoxy-4-
oxobut yl )i ndol e- 1, 4-di car boxyl at e

To a solution of the conpound (850 ng) obtained in
the preceding step 2 in dichloronethane (15 nl),
triethylamne (0.86 m), 4-dinethylam nopyridine (38 ng),
and di-tert-butyl dicarbonate (809 ng) were added under
ice cooling, and the m xture was stirred at room
tenperature for 3 days. The reaction solution was

concentrated under reduced pressure, and the residue
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obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(1.00 9).
'H NMR (CDCl 3) & 1.67 (9H, s), 1.93-2.02 (2H, m, 2.37
(2H, t, J = 7.6 Hz), 2.98 (2H, t, J = 7.6 Hz), 3.67 (3H,
s), 3.98 (3H, s), 6.84 (1H, d, J = 3.6 Hz), 7.19 (1H d,
J=9.1H), 7.62 (1H, d, J = 3.6 Hz), 8.20 (1H, d, J =
8.5 Hz).
[ 0431]

[Step 4] 3-tert-Butyl 8-nethyl 9-oxo-6, 7,8, 9-
t et rahydr o- 3H benzo[ e] i ndol e- 3, 8-di car boxyl ate

To a solution of |ithiumdi (propan-2-yl)anm de (1.09
nmol solution in tetrahydrofuran, 7.33 m), a solution of
the conpound (1.00 g) obtained in the preceding step 3 in
tetrahydrofuran (5 m) was added dropw se at -78°C, and
the m xture was stirred for 2 hours. The reaction
solution was poured into a m xed solution of ethyl
acetate and 1 N hydrochloric acid and vigorously stirred,
and separated into two |ayers. The organic |ayer was
washed with saturated saline and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (809
no) .
[ 0432]
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[ Step 5] Methyl 9-oxo-6,7,8,9-tetrahydro-3H
benzo[ e] i ndol e- 8- car boxyl at e

To a solution of the conpound (809 ng) obtained in
the preceding step 4 in dichloronmethane (7.9 m),
trifluoroacetic acid (7.9 m) was added under ice cooling,
and the mxture was stirred at roomtenperature for 1
hour. The reaction solution was concentrated under
reduced pressure to obtain the title conmpound (695 ny).
'H NMR (CDCl 3) & 2.38-2.48 (1H, n), 2.52-2.64 (1H, m),
3.06-3.24 (2H, n), 3.74 (1H, dd, J = 10.3, 4.8 Hz), 3.82

(3H, s), 7.23-7.28 (1H, m), 7.65 (1H, d, J = 3.6 Hz),

7.75 (1H, d, J = 3.6 Hz), 8.36 (1H, d, J = 8.5 Hz).
[ 0433]

[Step 6] Methyl 6,7,8,9-tetrahydro-3H
benzo[ e] i ndol e- 8- car boxyl ate

The conpound (547 ng) obtained in the preceding step
5 was dissolved by the addition of ethyl acetate (5 m),
met hanol (10 m ), dichloronmethane (3 m ), and acetic acid
(0.13 m), and then, a 5% pal | adi um carbon catal yst (wet,
547 ng) was added to the solution under a nitrogen
at nrosphere. The m xture was stirred at 50°C for 7 hours
under a hydrogen atnosphere, then purged wth nitrogen
and filtered through celite. The filtrate was
concentrat ed under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography

(n-hexane/ ethyl acetate) to obtain the title conpound

(111 nyg).
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'HNVR (CDO 3) & 1.86-1.98 (1H, m), 2.24-2.33 (1H m,
2.85 (1H, tdd, J = 11.2, 5.5, 2.9 Hz), 2.92-2.99 (2H, m),
3.15 (1H, dd, J = 16.6, 11.2 Hz), 3.31 (1H dd, J = 16.9,
5.4 Hz), 3.76 (3H, s), 6.53 (1H, t, J = 2.4 Hz), 6.94 (1H
d, J =8.5 Hz), 7.17-7.22 (2H, m), 8.13 (1H, brs).
[ 0434]

[Step 7] 6,7,8,9-Tetrahydro-3H benzo[ e] i ndol e- 8-
carboxylic acid

To a m xed solution of the conmpound (111 ny)
obtained in the preceding step 6 in tetrahydrofuran (1
m ) and nmethanol (1 m), a 1 N aqueous sodi um hydroxi de
solution (1 mM) was added at roomtenperature, and the
m xture was stirred at 50°C for 1 hour. The reaction
sol uti on was concentrated under reduced pressure, and
ethyl acetate and 1 N hydrochloric acid were added to the
resi due obtai ned, which was then separated into two
| ayers. The organic | ayer was washed wi th saturated
saline and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure to
obtain the title conmpound (104 ny).
'H NMR (CDCl 3) & 1.90-2.02 (1H, n), 2.29-2.38 (1H, m),
2.91 (1H, tdd, J = 10.9, 5.5, 2.9 Hz), 2.95-3.02 (2H, m,

3.18 (1H, dd, J = 16.9, 10.3 Hz), 3.34 (1H, dd, J 16. 9,

5.4 Hz), 6.53 (1H, t, J = 2.4 Hz), 6.95 (1H, d, J = 8.5
Hz), 7.18-7.23 (2H, n), 8.14 (1H, brs).

[ 0435]
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[Step 8] tert-Butyl 6,7,8,9-tetrahydro-3H
benzo[ e] i ndol e- 8- car boxyl at e

To a suspension of the conpound (104 ng) obtained in
the preceding step 7 in toluene (5 M), NN
di met hyl formam de di-tert-butylacetal (1.2 nl) was added
at 70°C, and the m xture was stirred at 90°C for 45
m nutes. After cooling, the reaction solution was
diluted with ethyl acetate, washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (82
ng) .
'HNWMR (CDA 3) & 1.50 (9H, s), 1.80-1.93 (1H, m, 2.20-
2.28 (1H, n), 2.72 (1H, tdd, J = 11.2, 5.4, 2.8 Hz),
2.90-2.97 (2H, ), 3.10 (1H, dd, J = 16.6, 10.6 Hz), 3.24
(1H, dd, J = 16.9, 5.4 Hz), 6.53 (1H, t, J = 2.4 Hz),
6.93 (1H, d, J = 8.5 Hz), 7.16-7.21 (2H, m, 8.12 (1H,
brs).
[ 0436]

[ Exanmpl e 1] (2E)-3-(1-{[5-(3-Methyl oxetan-3-yl)- 3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl } - 1H
i ndol - 4-yl ) prop-2-enoic acid
[ 0437]
[ Formul a 67]
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Step 1

[ 0438]

[ Step 1] Pentafl uorophenyl 5-(3-nethyl oxetan-3-yl)-
3-(2,4,6-trichlorophenyl)-1, 2- oxazol e- 4- car boxyl at e

To a solution of the conpound (10.2 g) obtained in
Ref erence Exanple X-11 in dichloromethane (100 m ), N N
di (propan-2-yl)anmne (7.6 m) and pentafl uorophenyl
trifluoroacetate (7.3 m) were added dropwise in this
order under ice cooling, and the m xture was stirred
overni ght at roomtenperature. The reaction solution was
concentrated under reduced pressure, and the residue
obt ai ned was purified by silica gel colunn chromatography
(n-hexane/ di chl oronet hane) to obtain the title conpound
(11.4 g).
'H NMR (CDCl ) & 1.92 (3H, s), 4.70 (2H, d, J = 6.7 Hz),
5.21 (2H, d, J = 6.7 Hz), 7.46 (2H, s).
[ 0439]
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[Step 2] tert-Butyl (2E)-3-(1-{[5-(3-nethyl oxetan-3-
yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-
1Hi ndol - 4-yl ) prop- 2-enoat e

To a solution of the conpound (4.98 g) obtained in
Ref erence Exanple E-1 in N, N-dinethylformamde (60 m),
sodi um hydride (55% oil, 936 ng) was slowy added under
ice cooling, and the m xture was stirred at room
tenperature for 45 mnutes. A solution of the conpound
(10.3 g) obtained in the preceding step 1 in N N
di met hyl formam de (50 m) was added to the reaction
sol ution under ice cooling, and the m xture was stirred
at roomtenperature for 30 mnutes. Water was added to
the reaction solution under ice cooling, foll owed by
extraction with ethyl acetate. The extract was washed
with water and saturated saline in this order and then
dri ed over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(11.9 9).

'H NMR (CDO 5) & 1.55 (9H, s), 1.92 (3H, s), 4.60 (2H, d,
J =6.7 Hz), 5.12 (2H, d, J = 6.7 Hz), 6.45 (1H, d, J =
16.3 Hz), 6.71 (1H, d, J = 3.6 Hz), 7.13 (1H, d, J = 4.2
Hz), 7.31 (2H, s), 7.36 (1H t, J = 7.9 Hz), 7.53 (1H, d,
J=17.3Hz), 7.85 (1H, d, J = 16.3 Hz), 8.29 (1H, d, J =
8.5 Hz).

[ 0440]
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[Step 3] (2E)-3-(1-{[5-(3-Methyl oxetan-3-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1H
I ndol - 4-yl ) prop-2-enoic acid

To a solution of the conpound (11.9 g) obtained in
the preceding step 2 in tetrahydrofuran (20 m), formc
acid (120 m) was added, and the m xture was stirred at
roomtenperature for 2 hours. The reaction solution was
diluted wth dichl oronethane, washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography
(di chl or onet hane/ met hanol ). The eluted fraction was
concentrat ed under reduced pressure, and a n-
hexane/ di chl or omet hane mi xed sol uti on was added to the
resi due obtained. The resulting solid was coll ected by
filtration and dried to obtain the title conmpound (7.61
9) -
'H NMR (CDCl ) & 1.93 (3H, s), 4.62 (2H, d, J = 6.7 Hz),
5.13 (2H, d, J = 6.7 Hz), 6.55 (1H, d, J = 15.7 Hz), 6.74
(1H, d, J = 4.2 Hz), 7.17 (1H, d, J = 4.2 Hz), 7.32 (2H,
s), 7.40 (1H, t, J = 7.3 Hz), 7.59 (1H d, J = 7.3 Hz),
8.05 (1H, d, J = 15.7 Hz), 8.34 (1H, d, J = 7.9 Hz).
MS (mz): 531 (M+H) ™.
[ 0441]
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The foll owi ng conpounds were obtained by the sane

met hod as in Exanple 1 using the conpounds obtained in

the Reference Exanpl es.

[ 0442]
[ Tabl e 30]
Reference
Bxample | Example Name and structure Instrumental data
No.
(2E)-3-(3-Methyl-1-{[5-(3- H-
methyl oxetan-3-yl)-3-(2,4,6- NMR(CDCI3)5:1.93(3H,s),2.32(
trichlorophenyl)-1,2-oxazol -4- 3H,s),4.63(2H,d,J=6.0Hz),5.13(
yl]carbonyl} -1H-indol-4- 2H,d,J=6.0Hz),6.45(1H,d,J=15.7
X-11 yl)prop-2-enoic acid Hz),6.90(1H,s),7.31(2H,s),7.36(
2 1H,t,J=7.9H2),7.57(1H,d,J=7.9H
E-8 2),8.35(1H,d,J=8.5Hz),8.42(1H,
7 d,J=15.7Hz).
[ “oH MS(m/z):545(M+H)".
(2E)-3-(1-{[5-(3- H-
Methoxyoxetan-3-yl)-3-(2,4,6- | NMR(CDCl3)8:3.27(3H,s),4.90(
trichlorophenyl)-1,2-oxazol -4- 2H,d,J=7.9Hz),5.14(2H,d,J=7.9
yl]carbonyl} -1H-indol-4- Hz),6.57(1H,d,J=16.3Hz),6.83(1
X-69 yl)prop-2-enoic acid H,d,J=4.2Hz),7.16(1H,d,J=4.2H
3 Q 7),7.38(2H,9),7.39(1H,t,J=7.9Hz
E-1 ),7.60(1H,d,J=7.9Hz),8.09(1H,d,
? J=15.7Hz),8.38(1H,d,J=7.9Hz2).
[ “oH MS(m/z):547(M+H)".
(2E)-3-(1{[5-(3- 'H-
Methoxyoxetan-3-yl)-3-(2,4,6- | NMR(CDCl3)8:2.38(3H,s),3.28(
trichlorophenyl)-1,2-oxazol -4- 3H,5),4.90(2H,d,J=7.9Hz),5.14(
yl]carbonyl} -3-methyl-1H- 2H,d,J=7.9Hz),6.46(1H,d,J=15.7
X-69 indol-4-yl)prop-2-enoic acid Hz),6.88(1H,s),7.33-
4 Q 7.39(3H,m),7.58(1H,d,J=7.3Hz),
E-8 8.39(1H,d,J=7.9Hz),8.46(1H,d,J
7 =15.7Hz).
[ “oH MS(m/z):561(M+H)".
[ 0443]
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[ Tabl e

31]

(2E)-3-(1{[3-(2,6-
Dichlorophenyl)-5-(3-
ethyloxetan-3-yl)-1,2-oxazol-4-
yl]carbonyl} -1H-indol-4-

1

H-
NMR(CDCl3)5:1.00(3H,t,J=7.3
Hz),2.35(2H,0,J=7.3Hz),4.68(2
H,d,J=6.7Hz),5.12(2H,d,J=6.7H

X-13 yl)prop-2-enoic acid 2),6.54(1H,d,J=16.3Hz),6.70(1H
5 ,d,J=3.6Hz),7.17(1H,d,J=3.6Hz)
E-1 ,7.30(2H,s),7.39(1H,t,J=8.2Hz),
7 7.57(1H,d,J=7.3Hz),8.03(1H,d,J
J on | =15.7Hz),8.32(1H,d,J=7.9Hz).
MS(m/z):545(M+H)".
(2E)-3-(1-{ [5-(3-Fluorooxetan- | 'H-
3-yl)-3-(2,4,6-trichlorophenyl)- | NMR(CDCl;3)5:5.04(2H,dd,J=22
1,2-oxazol-4-yl]carbonyl}-1H- | .4,9.1Hz),5.25(2H,dd,}=23.6,9.1
X-70 indol-4-yl)prop-2-enoic acid Hz),6.57(1H,d,J=15.7Hz),6.85(1
6 H,d,J=3.6Hz),7.17(1H,d,J=3.6H
E1 2),7.37-
o 7.43(3H,m),7.61(1H,d,J=7.9Hz),
[ “ow | 8.09(1H,d,J=15.7Hz),8.37(1H,d,
J=8.5H2).
MS(m/z):535(M+H)".
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(2- NMR(CDCI5)5:1.80(6H,s),3.55(
hydroxypropan-2-yl)-1,2- 1H,brs),6.52(1H,d,J=16.3Hz),6.
oxazol-4-yl]carbonyl} -1H- 66(1H,d,J=4.2Hz),7.18-
X-71 indol-4-yl)prop-2-enoic acid 7.30(4H,m),7.38(1H,t,J=7.9H2),
7 7.56(1H,d,J=7.9H7),8.01(1H,d,J
E-1 ° =16.3Hz),8.39(1H,d,J=8.5Hz).
MS(m/z):485(M+H)".
/[ OH
[ 0444]
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[Table 32]

(2E)-[1-{[5-(3-Methyloxetan-3-
yl1)-3-(2,4,6-trichlorophenyl)-
1,2-oxazol-4-yl]carbonyl}-3,4-
dihydrobenzo[cd]indol-5(1H)-
ylidene]ethanoic acid

T
H-
NMR(CDCl3)8:1.92(3H,5),2.76(
2H,t,J=6.7Hz),3.37(2H,t,J=6.7H
7),4.62(2H,d,J=6.7Hz),5.13(2H,
d,J=6.7Hz),6.53(1H,s),6.81(1H,s
),7.31(2H,s),7.37(1H,t,J=7.9Hz),
7.50(1H,d,J=7.9Hz),8.11(1H,d,J
=7.9Hz).
MS(m/z):557(M+H)".

(2E)-3-(1-{|5-(3-Methyloxetan-
3-y1)-3-(2,4,6-trichlorophenyl)-
1,2-oxazol-4-yl]carbonyl}-1H-
pyrrolo[2,3-b]pyridin-4-yl]prop-
2-enoic acid

T
H-
NMR(CDCIl5)3:1.78(3H,s),4.52(
2H,d,J=6.0Hz),5.01(2H,d,J=6.0
Hz),6.81(1H,d,J=15.7Hz),7.13(1
H,d,J=4.2Hz),7.54(2H,s),7.58(1
H,d,J=4.8Hz),7.78(1H,d,J=15.7
Hz),7.90(1H,d,J=4.2Hz),8.25(1
H,d,J=4.8Hz),12.86(1H,brs).
MS(m/z):532(M+H)".

X-11
8
E-17
X-11
9
E-11
[0445]

[Example 10]

(2E)-3-(3-Methyl-1-{[5-(1-

methylcyclobutyl)-3-(2,4,6-trichlorophenyl)-1,2-oxazol-4-

yl]carbonyl}-1H-indol-4-yl)prop-2-enoic acid

[0446]
[Formula 68]

Cl \

Ci

Cl

Step 3
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[ 0447]

[ Step 1] Pent afl uor ophenyl 5-(1-nethylcycl obutyl)-3-
(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxyl ate

The title conmpound (0.123 g) was obtained by the
same nethod as in step 1 of Exanple 1 using the conpound
(0.109 g) obtained in Reference Exanple X-14.
'HNWR (CDO 3) & 1.72 (3H, s), 1.92-2.01 (1H, m, 2.14-
2.30 (3H, n), 2.72-2.82 (2H, m), 7.44 (2H, s).
MS (mz): 526 (M+H)".
[ 0448]

[Step 2] tert-Butyl (2E)-3-(3-nethyl-1-{[5-(1-
met hyl cycl obutyl )-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-
yl ] carbonyl }-1H i ndol - 4-yl ) pr op- 2- enoat e

The title conmpound (0.103 g) was obtained by the
same nethod as in step 2 of Exanple 1 using the conpound
(0.123 g) obtained in the preceding step 1 and the
conmpound (0.054 g) obtained in Reference Exanple E-8.
'H NMR (CDCl 5) & 1.54 (9H, s), 1.67 (3H, s), 1.88-2.22
(4H, n), 2.38 (3H, s), 2.56-2.63 (2H, m), 6.36 (1H d, J
= 15.7 Hz), 6.95 (1H, s), 7.29-7.33 (3H m, 7.52 (1H d,
J=17.9 H), 8.28 (1H, d, J = 15.7 Hz), 8.37 (1H, d, J =
8.5 Hz).
MS (mz): 599 (M+H)".
[ 0449]
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[Step 3] (2E)-3-(3-Methyl-1-{[5-(1-
met hyl cycl obutyl)-3-(2,4, 6-trichl orophenyl)-1, 2- oxazol - 4-
yl ] carbonyl }-1Hi ndol - 4-yl ) prop-2-enoic acid

To a solution of the conpound (0.100 g) obtained in
the preceding step 2 in dichloronethane (5 m),
trifluoroacetic acid (1 mM) was added under ice cooling,
and the m xture was stirred overnight at room tenperature.
The reaction solution was concentrated under reduced
pressure, and ethyl acetate and water were added to the
resi due obtai ned, which was then separated into two
| ayers. The organic | ayer was washed with water and then
dri ed over anhydrous sodium sulfate. The sol vent was
distilled off under reduced pressure to obtain the title
compound (0.072 g).
'HNVMR (CDO 3) & 1.68 (3H, s), 1.88-2.17 (4H, m, 2.39

(3H, s), 2.56-2.64 (2H, m), 6.46 (1H, d, J = 15.7 Hz),
6.98 (1H, s), 7.32 (2H, s), 7.35 (1H t, J = 7.9 Hz),
7.58 (1H, d, J = 7.9 Hz), 8.41 (1H, d, J = 7.9 Hz), 8.48

(1H, d, J = 15.7 Hz).
MS (nmfz): 543 (M+H) ™.
[ 0450]

The foll owi ng conpounds were obtained by the sane
nmet hod as in Exanple 1 using the conpounds obtained in
t he Reference Exanpl es.

[ 0451]
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[ Tabl e 33]

Reference
Bxample | Example Name and structure Instrumental data
No.
(2E)-3-(1-{[3-(3,5- H-
Dichloropyridin-4-yl)-5-(2- NMR(CDCI53)3:1.90(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- 8Hz),2.41(3H,d,J=1.2Hz),6.45(1
4-yl]carbonyl} -3-methyl-1H- H,d,J=15.7Hz),6.98(1H,s),7.35(
X-21 | indol-4-yl)prop-2-enoic acid 1H,t,J=7.9Hz),7.57(1H,d,J=7.9H
11 2),8.42-8.53(4H,m).
E-8 o M S(m/2):502(M-+H)".
/ OH
(2E)-[1-{[5-(1- 'H-NMR(CDCl3)5:1.97-
M ethoxycyclobutyl)-3-(2,4,6- 2.08(2H,m),2.41-
trichlorophenyl)-1,2-oxazol -4- 2.48(2H,m),2.65-
yl]carbonyl}-3,4- 2.72(2H,m),2.87(2Ht,J=6.7H2),
X-15 dihydrobenzo[ cd]indol-5(1H)- 3.15(3H,s),3.43(2H,t,J=6.7Hz),6
12 ylidene] ethanoic acid 52(1H,s),6.91(1H,s),7.35(1H,t,J
E-17 =7.9Hz),7.38(2H,9),7.50(1H,d,J
=7.9Hz),8.18(1H,d,J=7.9Hz).
0 MS(m/z):571(M+H)".
X~ “oH
(2E)-[1-{[5-(2-Fluoropropan-2- | H-
yl)-3-(2,4,6-trichlorophenyl)- NMR(CDCI5;)5:1.87(6H,d,J=21.
1,2-oxazol-4-yl]carbonyl}-3,4- | 8Hz),2.87(2H,t,J=6.3Hz),3.42(2
dihydrobenzo[cd]indol-5(1H)- H,t,J=6.3Hz),6.53(1H,s),6.95(1
X-20 | ylidene]ethanoic acid H,9),7.33-
13 7.39(3H,m),7.51(1H,d,J=7.3H2),
E-17 8.19(1H,d,J=7.3H2).
9 MS(m/z):547(M+H)".
NX~"“oH
[ 0452]
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[ Tabl e 34]

(2E)-3-(1-{[3-(2,4-Dichloro-6-
fluorophenyl)-5-(1-
methoxycyclobutyl)-1,2-oxazol-
4-yl]carbonyl} -3-methyl-1H-

'"H-NMR(CDCl)5:1.98-
2.06(2H,m),2.41-
2.50(2H,m),2.42(3H,s),2.61-
2.72(2H,m),3.13(3H,5),6.46(1H,

X-16 | indol-4-yl]prop-2-encic acid d,J=15.7Hz),6.94(1H,s),7.09(1H
14 ,dd,J=8.5,1.8Hz),7.26-
E-8 7.28(1H,m),7.34(1H,t,J=7.9Hz),
7 7.58(1H,d,J=7.9Hz),8.43(1H,d,J
[ oH =7.9Hz),8.50(1H,d,J=15.7Hz).
MS(m/z):543(M+H)".
(2E)-[1-{[3-(2,4-Dichloro-6- '"H-NMR(CDCl5)3:1.98-
fluorophenyl)-5-(1- 2.05(2H,m),2.41-
methoxycyclobutyl)-1,2-oxazol- | 2.49(2H,m),2.64-
4-yl]carbonyl}-3,4- 2.72(2H,m),2.87(2H,t,J=7.0Hz),
X-16 dihydrobenzo[ cd]indol-5(1H)- 3.15(3H,5),3.43(2H,t,J=7.0HZ2),6
15 ylidene] ethanoic acid .53(1H,s),6.87(1H,s),7.08(1H,dd
E-17 ,J=9.1,1.8HZ),7.25-
7.27(1H,m),7.35(1H,t,J=7.9Hz),
0 7.51(1H,d,J=7.9H2),8.14(1H,d,J
oy | =7-9H2).
MS(m/z):555(M+H)".
(2E)-[1-{[3-(2,4-Dichloro-6- H-
fluorophenyl)-5-(2- NMR(CDCI;)5:1.87(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 2Hz),2.81-2.90(2H,m),3.37-
4-yl]carbonyl} -3,4- 3.46(2H,m),6.53(1H,s),6.89(1H,
X-23 dihydrobenzo[ cd]indol-5(1H)- s),7.02-7.08(1H,m),7.32-
16 ylidene]ethanoic acid 7.39(1H,m),7.48-
E-17 7.53(1H,m),8.13(1H,brs).
MS(m/z):529(M-H)".
o}
N-"NoH
[ 0453]
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[ Tabl e 35]

(2E)-3-(1-{[3-(2,4-Dichloro-3-
fluorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-

1

H-
NMR(CDCl5)8:1.86(6H,d,J=21.
2Hz),2.42(3H,9),6.45(1H,d,J=15
.7Hz),6.95(1H,5),7.23-

X-48 indol-4-yl)prop-2-enoic acid 7.28(1H,m),7.33-
17 7.39(2H,m), 7.58(1H,d,J=7.9H2),
E-8 8.37-
o :
o 8.44(1H,m),8.48(1H,d,J=15.7Hz
).
MS(m/z):519(M+H)".
3-{[5-(2-Fluoropropan-2-yl)-3- | 'H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI5)5:1.85(6H,d,J=21.
oxazol-4-yl]carbonyl} -6,7,8,9- 8Hz),1.85-2.00(1H,m),2.27-
tetrahydro-3H-Benzo[€e]indole- | 2.35(1H,m),2.83-
X-20 | 8-carboxylic acid 3.03(3H,m),3.11(1H,dd,=16.9,1
18 0.3Hz),3.24(1H,dd,J=16.6,5.7Hz
E-20 ),6.57(1H,d,J=4.2HZ),7.08(1H,d,
. J=8.5H2),7.17(1H,d,J=4.2H2),7.
35(2H,9),8.13(1H,d,J=8.5Hz).
oH | MS(m/2):549(M+H)".
(2E)-[1-{[5-(3,3-Difluoro-1- H-
methylcyclobutyl)-3-(2,4,6- NMR(CDCl3)8:1.76(3H,s),2.73-
trichlorophenyl)-1,2-oxazol -4- 2.82(4H,m),3.17-
yl]carbonyl}-3,4- 3.28(2H,m),3.38(2H,t,J=6.7Hz),
dihydrobenzo[cd]indol-5(1H)- 6.53(1H,s),6.83(1H,s),7.31(2H,s
X-31 | ylidene]ethanoic acid ),7.38(1H,t,J=7.9Hz),7.51(1H,d,
19 J=7.9Hz),8.14(1H,d,J=7.9H2).
E-17 M S(m/2):591(M +H)".
o
X~ oH
[ 0454]
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[ Tabl e 36]

20

X-48

E-17

(2E)-[1-{[3-(2,4-Dichloro-3- H-
fluorophenyl)-5-(2- NMR(CDCI5;)5:1.86(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 3Hz),2.81-

4-yl]carbonyl}-3,4-
dihydrobenzo[ cd]indol-5(1H)-
ylidene]ethanoic acid

2.97(2H,m),3.43(2H,t,J=6.7H2),
6.53(1H,s),6.82-
6.98(1H,m),7.25-
7.31(1H,m),7.32-
7.42(2H,m),7.51(1H,d,J=7.9H2),
8.04-8.33(1H,brm).
MS(m/z):531(M+H)*.

[ 0455]

[ Exanpl e 21] (2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)- 3-

(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-

net hyl - 1H i ndol - 4-yl ) prop- 2-enoi ¢ aci d

[ 0456]

[ Formul a 69]

[ 0457]

[ Step 1]

tert-Butyl

(2E)-3-(1-{[5-(2-fl uoropropan- 2-

yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-

3-net hyl - 1H-i ndol - 4-yl ) prop- 2- enoat e
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To a solution of the conpound (200 ng) obtained in
Ref erence Exanple X-20 and N, N-di net hyl formam de (10 ul)
in dichloronmethane (6 m), oxalyl chloride (216 ng) was
added, and the m xture was stirred at roomtenperature
for 30 mnutes. The reaction solution was concentrated
under reduced pressure to obtain acid chloride.
[ 0458]

To a solution of the conpound (218 ng) obtained in
Ref erence Exanple E-8, N, N-di (propan-2-yl)ethylam ne
(0.19 M), and 4-di nmet hyl am nopyridine (7.0 ng) in
di chl oronmethane (3 m), a solution of the acid chloride
i n dichloronethane (3 m) was added dropw se under ice
cooling, and the m xture was stirred overnight at room
tenperature. The reaction solution was poured into a
m xed sol uti on of n-hexane, ethyl acetate, and water and
separated into two |ayers. The organic |ayer was washed
with water and saturated saline in this order and then
dri ed over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(171 mg).
'H NVR (CDO5) & 1.54 (9H, s), 1.88 (6H, d, J = 21.8 Hz),
2.41 (3H, s), 6.36 (1H, d, J = 15.7 Hz), 6.98 (1H, s),
7.31 (1H, dd, J = 8.2, 4.1 Hz), 7.35 (2H, s), 7.53 (1H d,
J=7.9 H), 830 (1H, d, J = 15.7 Hz), 8.41 (1H, d, J =
7.9 Hz).
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MS (mz): 591 (M+H)".
[ 0459]

[Step 2] (2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
net hyl - 1H i ndol - 4-yl ) prop- 2-enoi c aci d

The title conmpound (110 ng) was obtained by the sane
nmethod as in step 3 of Exanple 10 using the conpound (170
ng) obtained in the preceding step 1.
'H NMR (CDCl ) & 1.88 (6H, d, J = 21.8 Hz), 2.42 (3H, d,
J=1.2 Hz), 6.45 (1H, d, J = 15.7 Hz), 7.02 (1H, s),
7.35 (3H, t, J = 7.9 Hz), 7.58 (1H, d, J = 7.3 Hz), 8.48
(2H, dd, J = 13.0, 6.5 Hz).
MS (nmfz): 535 (M+H)".
[ 0460]

The foll owi ng conpounds were obtained by the sane
nmet hod as in Exanple 21 using the conpounds obtained in
the Reference Exanpl es.

[ 0461]
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[ Tabl e 37]

Reference
Bxamble | Example Name and structure Instrumental data
No.
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCl3)5:1.44(9H,s),6.56(
oxazol-4-yl]carbonyl} -1H- 1H,d,J=16.3Hz),6.83(1H,d,J=4.2
X-5 indol-4-yl)prop-2-enoic acid Hz),7.30(1H,d,J=3.6Hz),7.32(2
22 H,s),7.39(1H,t,J=7.9Hz),7.59(1
E-1 0 H,d,J=7.3Hz),8.08(1H,d,J=15.7
Lo | H2,845(1H.d,3=85H2).
MS(m/z):517(M+H)".
1
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(propan-2- NMR(CDCI53)5:1.34(6H,d,J=6.7
yl)-1,2-oxazol-4-yl]carbonyl}- | H2),3.29-
x-1 | 1H-indol-a-yl)prop-2-encic acid | 3-36(1H,m),6.63(1H,d,3=16.3Hz
3 ),7.04(1H,d,J=3.6Hz),7.38(1H.t,
E1 . J=7.9Hz),7.47-7.52(1H,m), 7.55-
7.60(3H,m),7.73(1H,d,J=7.9Hz),
J “oH 7.88(1H,d,J=15.7Hz),8.21(1H,d,
J=8.5Hz),12.55(1H,brs).
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,6-dichlorophenyl)-1,2- NMR(CDCI53)5:1.37(9H,s),6.62(
oxazol-4-yl]carbonyl}-1H- 1H,d,J=16.3Hz),7.05(1H,d,J=3.6
X-4 indol-4-yl)prop-2-enoic acid Hz),7.37-
24 7.54(5H,m),7.74(1H,d,J=7.3Hz),
E-1 o 7.87(1H,d,J=16.3Hz),8.25(1H,d,
o, J=7.9Hz),12.51(1H,brs).
[ 0462]
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[ Tabl e 38]

(2E)-3-(1{[3-(2,6-
Dichlorophenyl)-5-(propan-2-
yl)-1,2-oxazol-4-yl]carbonyl} -3-
methyl-1H-indol-4-yl)prop-2-

'"H-NMR(DMSO-
de)5:1.35(6H,d,J=6.6Hz),2.32(3
H,d,J=1.2Hz),3.35(1H,m),6.50(1
H,d,J=15.7Hz),7.34-

X-1 | enoic acid 7.38(2H,m), 7.48(1H,m), 7.56(2H
25 m),7.69(1H,d,J=7.9Hz),8.23(2H
E-8 o dd,J=11.8,3.9H7),12.49(1H,9).
MS(m/z):483(M+H)".
/ OH
1
(2E)-3-(1-{[5-(Propan-2-y1)-3- | H-
(2,4,6-Trichlorophenyl)-1,2- NMR(CDCI5)5:1.44(6H,d,J=7.3
oxazol-4-yl]carbonyl} -1H- Hz) 3.29-
w2 | indol-4-yi)prop-2-encic acid 3.41(1H,m),6.57(1H,d,J=16.3Hz
o6 ),6.82(1H,d,J=4.2Hz),7.28(1H,d,
E1 . J=4.2H7),7.35(2H,5),7.40(1H t,J
=7.9H2),7.59(1H,d,J=7.3Hz),8.0
J”ow | 9(1H,d,J=16.3Hz),8.38(1H,d,J=
8.5H2).
MS(m/z):503(M+H)".
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(2- NMR(CDCI5)5:1.67(6H,s),3.09(
methoxypropan-2-yl)-1,2- 3H,s),6.56(1H,d,J=15.7Hz),6.82
oxazol-4-yl]carbonyl} -1H- (1H,d,J=3.6Hz),7.24-
X-18 | indol-4-yl)prop-2-enoic acid 7.40(5H,m),7.57(1H,d,J=7.9Hz),
27 8.08(1H,d,J=15.7Hz),8.47(1H.d,
E-1 o J=8.5H2).
MS(m/z):499(M+H)".
/ OH
[ 0463]
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[ Tabl e 39]

(2E)-3-(1-{[3-(2,6-Dichloro-3-
fluorophenyl)-5-(propan-2-yl)-
1,2-oxazol-4-yl] carbonyl} -1H-

1

H-
NMR(CDCl)5:1.45(3H,d,J=7.0
Hz),1.46(3H,d,J=7.0Hz),3.31-
3.43(1H,m),6.56(1H,d,J=16.0Hz

. X-3 | Indol-d-yhprop-2-enoicacid | Vo 11 61=3.9H2) 714(1H L
e . J8.6Hz),7.25
7.31(2H,m),7.39(1H,t,J=8.0Hz),
J_ “ow | 7.59(1H,d,J=7.4Hz),8.08(1H,d,J
=16.0Hz),8.38(1H,d,J=8.2Hz).
MS(m/z):487(M+H)".
(2E)-3-(1-{[5-(Propan-2-yl)-3- | H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI5)5:1.44(6H,d,J=7.3
oxazol-4-yl]carbonyl} -3- Hz),2.39(3H,s),3.32-
methyl-1H-indol-4-yl)prop-2- 3.44(1H,m),6.46(1H,d,J=15.7Hz
X-2 enoic acid ),6.99(1H,s),7.34(2H,s),7.36(1H
29 1,J57.9H2),7.58(1H,d,J=7.9H2),
E-8 o 8.40(1H,d,J=7.9Hz),8.47(1H,d,J
=15.7Hz).
I o% | MS(miz):517(M+H)".
(2E)-3-(1-{[3-(2,6-Dichloro-3- | 'H-
fluorophenyl)-5-(propan-2-yl)- | NMR(CDCl3)5:1.45(6H,d,J=6.7
1,2-oxazol-4-yl]carbonyl} -3- Hz),2.36(3H,s),3.34-
.3 methyl-1H-indol-4-yl)prop-2- | 3.47(1H,m),6.45(1H,d,J=15.7Hz
20 enoic acid ),6.99(1H,s),7.12(1H,t,J=8.5H2),
7.21-
E-8 o 7.31(1H,m),7.35(1H,t,J=7.9H2),
7.56(1H,d,J=7.9Hz),8.39(1H,d,J
I % | =7.3H2),8.45(1H,d,J=15.7H2).
MS(m/z):501(M+H)*.
[ 0464]
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[ Tabl e 40]

(2B)-3-(1-{[5-(2-

M ethoxypropan-2-yl)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} -1H-indol-4-

1

H-
NMR(CDCl5)5:1.66(6H,5),3.07(
3H,),6.57(1H,d,J=16.3Hz),6.84
(1H,d,J=3.6Hz),7.30-

X-68 | y|)prop-2-encic acid 7.41(4H,m),7.58(1H,d,J=7.9Hz),
31 / 8.10(1H,d,J=16.3Hz),8.47(1H,d,
E-1 © o J7.9H2).
~ MS(m/z):533(M+H)".
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI5;)5:1.47(9H,s),3.03-
oxazol-4-yl]carbonyl}-2,3- 3.29(2H,brm),3.87-
dihydro-1H-indol-4-yl)prop-2- 4.11(2H,brm),6.39(1H,d,J=15.7
X-5 enoic acid Hz),7.21-
32 7.35(3H,m),7.40(1H,s),7.74(1H,
E-12 o d,J=15.7Hz),8.15-8.25(1H,m).
N%ﬂw MS(m/z):519(M+H)*.
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI3)3:1.45(9H,s),2.39(
oxazol-4-yl]carbonyl} -3- 3H,s),6.45(1H,d,J=15.7Hz),7.00
methyl-1H-indol-4-yl)prop-2- (1H,s),7.28-
X-5 | enoic acid 7.33(2H,m),7.36(1H,t,J=7.9Hz),
33 7.57(1H,d,J=7.3H2),8.46(1H,d,J
E-8 o =15.7Hz),8.46(1H,d,J=7.9Hz).
Ng////«w MS(m/z):531(M+H)".
(2E)-3-(1-{[3-(tert-Butyl)-5- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI53)5:1.47(9H,s),6.55(
oxazol-4-yl]carbonyl}-1H- 1H,d,J=16.3Hz),6.76(1H,d,J=3.6
X-75 indol-4-yl)prop-2-enoic acid Hz),7.25-7.29(1H,m),7.29-
34 7.35(2H,m),7.41(1H,t,J=7.9Hz),
E-1 o 7.59(1H,d,J=7.9Hz),8.06(1H,d,J
=16.3Hz),8.51(1H,d,J=7.9Hz).
J- o MS(m/z):517(M+H)".
[ 0465]
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[ Tabl e 41]

1
(2E)-3-(1-{ [5-(tert-Butyl)-3- H-
(2,4-dichloro-6-fluorophenyl)- | NMR(CDCI3)5:1.45(9H.¢),6.56(
1.2-oxazol-4-yl]carbonyl}-1H- | 1H,0:3=16.3H2),6.81(1H,,0=3.6
X-6 indol -4—y|)prop—2—en0ic acid ZH)Z;,;S)].(].H,ddd,J=8.9,2.0,1.0H
35 - ) 7.21(2H,m),7.40(1H,dd,J=8.2,4.
1Hz),7.59(1H,d,J=7.3Hz),8.08(1
J on | H,d,J=16.3Hz),8.42(1H,d,J=7.9
Hz).
MS(m/2):501(M+H)".
(2E)-3-(1-{[5-(2-Fluoropropan- | H-
2-yl)-3-(2,4,6-trichlorophenyl)- | NMR(CDCl3)5:1.88(6H,d,J=21.
1,2-oxazol-4-yl]carbonyl}-1H- | 8Hz),6.57(1H,d,J=16.3Hz),6.86(
X-20 indol-4-yl)prop-2-enoic acid 1H,d,J=3.6Hz),7.32(1H,d,J=4.2
36 Hz),7.38-
E-1 o 7.40(3H,m),7.59(1H,d,J=7.3H2),
8.10(1H,d,J=15.7Hz),8.45(1H,d,
I on | 3=85H2).
MS(m/z):519(M-H)".
(2E)-3-(1{[5-(1- TH-NMR(CDCl3)5:0.92-
Methylcyclopropyl)-3-(2,4,6- 0.96(2H,m),1.30(3H,s),1.44(2H,
trichlorophenyl)-1,2-oxazol -4- dd,J=6.7,3.3Hz),6.59(1H,d,J=16
yl]carbonyl} -1H-indol-4- .3H2z),6.90(1H,d,J=3.6Hz),7.36-
X-17" | yI)prop-2-encic acid 7.42(3H,m),7.61(1H,d,J=7.9Hz),
37 8.13(1H,d,J=15.7Hz) 8.44(1H,d,
E-1 o J=8.5H2).
A, | MSmm2:5130-H).
[ 0466]
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[ Tabl e 42]

(2E)-3-(1{[5-(tert-Butyl)-3-
(2,6-dichloro-4-methylphenyl)-
1,2-oxazol-4-yl]carbonyl}-1H-

1

H-
NMR(CDCl3)5:1.44(9H,5),2.26(
3H,5),6.55(1H,d,J=16.3Hz),6.79

X-7 indol-4-yl)prop-2-enoic acid (1H,d,J=4.2Hz),7.10(2H,s),7.34(
38 1H,d,J=4.2Hz),7.38(1H,dd,J=8.2
E-1 o ,4.1Hz),7.58(1H,d,J=7.3Hz),8.0
8(1H,d,J=15.7Hz),8.47(1H,d,J=
' on | 8.5H2).
MS(m/2):497(M+H)".
(2E)-3-(1-{ [3-(2-Bromo-6- “H-
chlorophenyl)-5-(tert-butyl)-1,2- | NMR(CDCl5)5:1.45(9H.5),6.55(
oxazol-4-yl]carbonyl} -1H- 1H,d,J=16.3Hz),6.80(1H,d,J=3.6
X-8 indol-4-yl)prop-2-encic acid I;OZ),7.15(1H,dd,J=7.9.3.9HZ),7.
39 E1 . 7.41(3H,m),7.48(1H,d,J=8.5Hz),
7.58(1H,d,J=7.3Hz),8.08(1H,d,J
J oW | =16.3Hz),8.46(1H,d,J=8.5Hz).
MS(M/2):527(M+H)".
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI5)5:1.45(9H,s),6.56(
oxazol-4-yl]carbonyl} -3-fluoro- | 1H,dd,J=16.0,2.1Hz),7.10(1H,d,
X-5 1H-indol-4-yl)prop-2-enoic acid | J=2.4Hz),7.35(2H,brs),7.44(1H,
40 dd,J=8.2,4.1Hz),7.67(1H,d,J=7.
E-3 . o 9Hz),8.32(1H,t,J=16.3Hz),8.46(
1H,dd,J=8.5,1.8Hz).
I* % | MS(miz):535(M+H)".
[ 0467]
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[ Tabl e 43]

(2E)-3-(1{[5-(tert-Butyl)-3-
(2,4-dichloro-6-methylphenyl)-
1,2-oxazol-4-yl] carbonyl} -1H-

1

H-
NMR(CDCI3)8:1.40(9H,s),2.28(
3H,9),6.56(1H,d,J=16.3Hz),6.84

6.88(1H,brm),7.17(2H,d,J=24.2

X-9 indol-4-yl)prop-2-enoic acid
41 Hz),7.28-
E-1 0 7.42(2H,m),7.59(1H,d,J=7.3Hz),
on | 8:09(1H.dJ=15.7H2) 8.43(1H d,
J=8.5Hz).
MS(m/z):497(M+H)".
(2E)-3-(1-{[5-(1-Methoxy-2- 'H-
methylpropan-2-yl)-3-(2,4,6- NMR(CDCI3)5:1.46(6H,s),3.01(
trichlorophenyl)-1,2-oxazol -4- 3H,s),3.40-
yl]carbonyl} -1H-indol-4- 3.58(2H,brm),6.55(1H,d,J=16.3
X-36 yl)prop-2-enoic acid Hz),6.77(1H,d,J=3.6Hz),7.29(2
42 H,s),7.33-
E-1 7.39(2H,m),7.57(1H,d,J=7.3Hz),
0 8.07(1H,d,J=16.3Hz),8.45(1H,d,
)/ OH J:79HZ)
MS(m/z):547(M+H)".
(2E)-3-(3-Methyl-1-{[5-(1- 'H-NMR(CDCl3)5:0.92-
methyl cyclopropyl)-3-(2,4,6- 0.97(2H,m),1.33(3H,s),1.42-
trichlorophenyl)-1,2-oxazol-4- | 1.46(2H,m),2.45(3H,s),6.47(1H,
yl]carbonyl} -1H-indol-4- d,J=15.7Hz),7.10(1H,s),7.35-
X-17" | yI)prop-2-encic acid 7.37(3H,m),7.59(1H,d,J=7.3Hz),
43 8.44(1H,d,J=8.5Hz),8.51(1H,d,J
E-8 o =15.7H2).
ey MS(m/z):527(M-H)".
[ 0468]
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[ Tabl e 44]

(2B)-3-(1-{[5-(2-
Methoxycyclopropyl)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} -1H-indol-4-

1

H-
NMR(CDCl5)$:1.38(2H,dd,J=8.
2,5.7Hz),1.53(2H,dd,J=7.9,5.4H
2),3.19(3H,9),6.57(1H,d,J=16.3

X-35 yl)prop-2-enoic acid Hz),6.91(1H,d,J=3.6Hz),7.36(1
a4 H,dd,J=8.2,4.1Hz),7.41(2H,s),7.
E-1 o 45(1H,d,J=3.6Hz),7.58(1H,d,J=
7.3Hz),8.11(1H,d,J=16.3Hz),8.4
I " | 3(1H,d,J=8.5Hz).
M S(m/z):529(M-H)".
(2E)-3-(3-Fluoro-1-{[5-(2- H-
fluoropropan-2-yl)-3-(2,4,6- NMR(CDCI5)5:1.88(6H,d,J=21.
trichlorophenyl)-1,2-oxazol -4- 8Hz),6.55(1H,dd,J}=16.0,2.1Hz),
yl]carbonyl} -1H-indol-4- 7.11(1H,d,J=2.4Hz),7.39(2H,s),
X-20 | yl)prop-2-encic acid 7.42(1H,dd,J=8.2,4.1Hz),7.66(1
o H,d,J=7.9Hz),8.32(1H,d,J=15.7
E-3 o Hz),8.45(1H,d,J=8.5H2).
o M S(m/z):537(M-H)".
(2E)-3-(1-{[3-(2,4-Dichloro-6- | 'H-
fluorophenyl)-5-(2- NMR(CDCI;)5:1.88(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol - 8H2),6.57(1H,d,J=16.3Hz),6.85(
4-yl]carbonyl}-1H-indol -4- 1H,d,J=4.2Hz),7.07(1H,dd,J=9.1
X-23 yl)prop-2-enoic acid ,1.8Hz),7.25(1H,d,J=4.2Hz),7.3
46 9(1H,dd,J=8.2,4.1Hz),7.60(1H,d
E-1 o JJ=7.9H7),8.11(1H,d,J215.7TH2),
8.43(1H,d,J=7.9Hz).
I or | MS(miz):503(M-HY..
[ 0469]
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[ Tabl e 45]

1
(2E)-3-(1-{[3-(2,4-Dichloro-6- | H-
fl uorophenyl)-5—(2— NM R(CDC| 3)61 1.88(6H ,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 8H2).2.41(3H,9),6.46(1H,d,3=15
¢yl]carbonyl} -3—methy| -1H- .7HZ),6.95(1H,S),7.06(1H,dd,JZ
X-23 indol-4-yl)prop-2-enoic acid 8.8,2.1H2),7.25-
47 7.27(1H,m),7.36(1H,dd,J=7.9,3.
E-8 9Hz),7.58(1H,d,J=7.3Hz),8.44(1
7 H,d,J=8.5Hz),8.50(1H,d,J=15.7
J[ oH Hz).
MS(m/z):517(M-H)".
(2E)-3-(1-{[5-(tert-Butyl)-3- H-
(2,4,6-trichlorophenyl)-1,2- NMR(CDCI53)5:1.54(9H,s),6.47(
oxazol e-4-carbonyl]-7- 1H,d,J=15.7Hz),6.75-
fluoroindol-4-yl]prop-2-enoic 6.77(1H,brm),7.05(1H,dd,J=11.
X5 | adid 5,8.5Hz),7.18(2H,9),7.37(1H,d,J
48 =3.6Hz),7.50(1H,dd,J=8.5,4.2H
E-9 o 2),7.98(1H,d,J=16.3Hz).
MS(m/z):533(M-H)".
/ OH
(2E)-3-(1-{[3-(2,6-Dichloro-4- | 'H-
fluorophenyl)-5-(2- NMR(CDCI;)5:1.88(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 2Hz),2.41(3H,s),6.45(1H,d,J=15
4-yl]carbonyl}-3-methyl-1H- .7THZ2),7.02(1H,s),7.11(2H,d,J=7.
X-26 | indol-4-yl)prop-2-encic acid 9Hz),7.35(1H,dd,J=7.9,3.9H7) 7
49 58(1H,d, J=7.9H7),8.43-
E-8 o 8.52(2H,m).
Ao | MSM2)517(M-H)'
[ 0470]
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[ Tabl e 46]

(2E)-3-(7-Fluoro-1-{[5-(2-
fluoropropan-2-yl)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} -3-methyl-1H-

'"H-NMR(DMSO-

ds)3:1.87(6H,d,J=22.4Hz),2.34(
3H,9),6.46(1H,d,J=15.7Hz),7.18
(1H,dd,J=11.2,8.8Hz),7.54(1H,s

X-20 | indol-4-yl)prop-2-enoic acid ),7.69(1H,dd,J=8.5,4.2H7),7.77(
50 2H,9),8.18(1H,d,J=15.7Hz),12.4
E-14 o 8(1H.,9).
o MS(m/z):551(M-H)".
(2E)-3-(1-{[5-(1,1- H-
Difluoroethyl)-3-(2,4,6- NMR(CDCl3)5:2.16(3H,t,J=18.7
trichlorophenyl)-1,2-oxazol -4- Hz),2.43(3H,s),6.46(1H,d,J=15.
yl]carbonyl} -3-methyl-1H- 7Hz),7.03(1H,s),7.35(1H,d,J=7.
X-52 indol-4-yl)prop-2-enoic acid 9Hz),7.39(2H,s),7.59(1H,d,J=7.
o1 F 9Hz),8.45(1H,d,J=7.9HZ),8.50(1
E-8 o H,d,J=15.7Hz).
MS(m/z):539(M+H)".
/ OH
(2E)-3-(1-{[3-(2-Chloro-6- H-
fluorophenyl)-5-(2- NMR(CDCI5)5:1.89(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 8Hz),2.39(3H,s),6.44(1H,d,J=15
Y27 4-yl]carbonyl} -3-methyl-1H- .TH2),6.95-
£ indol-4-yl)prop-2-enoic acid ;.(Z)S(ZH,m),7.21(1H,d,J=8.5Hz),
E-8 o 7.37(2H,m),7.56(1H,d,J=7.9H2),
8.43-8.51(2H,m).
I or | MS(miz):485(M+H)".
[0471]

206




[ Tabl e 47]

(2E)-3-(1{[3-(2,6-
Dichlorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid

1

H-
NMR(CDCl5)8:1.89(6H,d,J=21.
8Hz),2.39(3H,9),6.44(1H,d,J=15
.7H2),7.06(1H,9),7.23-
7.37(4H,m),7.56(1H,d,J=7.9Hz),
8.44-8.50(2H,m).
MS(m/z):501(M+H)".

(2E)-3-(1-{[3-(4-Chloro-2,6-
difluorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid

1

H-
NMR(CDCl5)8:1.85(6H,d,J=21.
8Hz),2.43(3H,),6.46(1H,d,J=15
.THZ),6.94-
7.00(3H,m),7.37(1H,dd,J=7.9,3.
9Hz),7.59(1H,d,J=7.3Hz),8.40-
8.45(1H,brm),8.51(1H,d,J=15.7
Hz).
MS(m/z):503(M+H)".

(2E)-3-(1-{[3-(4-Chloro-2,6-
dimethyl phenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid

1

H-
NMR(CDCI5)5:1.85(6H,d,J=21.
2Hz),2.20(6H,s),2.43(3H,s),6.45
(1H,d,J=15.7Hz),6.90(1H,s),7.0
3(2H,s),7.34(1H,dd,J=7.9,3.9Hz
),7.57(1H,d,J=7.9Hz),8.44(1H,d,
J=8.5Hz),8.49(1H,d,J=15.7Hz).
MS(m/z):493(M-H)".

X-19
53
E-8
X-28
54
E-8
X-30
55
E-8
[0472]
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[ Tabl e 48]

(2E)-3-(1-{[3-(2,6-Dichloro-4-
methyl phenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-

1

H-
NMR(CDCl5)8:1.88(6H,d,J=21.
8H2),2.28(3H,5),2.40(3H,9),6.44
(1H,d,J=15.7Hz),7.06(1H,9),7.1

X-24 | indol-4-yl)prop-2-enoic acid 3(2H,9),7.34(1H,dd,J=7.9,3.9Hz
56 ),7.56(1H,d,J=7.3H2),8.45-
E-8 o 8.50(2H,m).
Aoy | MSM2):515M+H)"
(2E)-3-(1-{[5-(1- H-
Methoxycyclopropyl)-3-(2,4,6- | NMR(CDClI5)8:1.37(2H,dd,J=7.
trichlorophenyl)-1,2-oxazol -4- 9,5.4Hz),1.52(2H,dd,J=7.9,5.4H
yl]carbonyl} -3-methyl-1H- 2),2.47(3H,5),3.20(3H,s),6.46(1
X-35 indol-4-yl)prop-2-enoic acid H,d,J=15.7Hz),7.16(1H,s),7.33(
57 1H,dd,J=7.9,3.9HZ),7.40(2H.9),
E-8 0 7.58(1H,d,J=7.3Hz),8.44(1H,d,J
=7.9H2),8.52(1H,d,J=15.7Hz).
I % | MS(miz):545(M+H)".
(2E)-3-(1-{[3-(2,4-Dichloro-6- | H-
methoxyphenyl)-5-(2- NMR(CDCI;)5:1.88(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol - 8Hz),2.39(3H,d,J=1.2Hz),3.58(3
4-yl]carbonyl} -3-methyl-1H- H,s),6.45(1H,d,J=15.7Hz),6.66(
X-31 | indol-4-yl)prop-2-enoic acid 1H,d,J=1.8H2),6.97(1H,),7.08(
58 1H,d,J=1.8Hz),7.34(1H,dd,J=7.9
E-8 o 3.9H2),7.57(1H,d,J=7.9Hz) 8.4
3-8.51(2H,m).
I or | MSimiz):531(M+H)".
[ 0473]
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[ Tabl e 49]

(2E)-3-(1-{[3-(2,4-Dichloro-6-
methyl phenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-

'H-NMR(CDCl4)3:1.79-

1.92(6H,m),2.30(3H,5),2.43(3H,
s),6.45(1H,d,J=15.7Hz),7.04(1H
9),7.17(1H,d,J=1.8Hz),7.23(1H,

X-25 | indol-4-yl)prop-2-enoic acid d,J=1.8H2),7.34(1H,dd,J=8.2,4.
59 1Hz),7.57(1H,d,J=7.9Hz),8.44(1
E-8 o H,d,J=8.5Hz),8.50(1H,d,J=15.7
Hz).
I o | MS(miz):513(M-H)".
(2E)-3-(1-{[5-(2-Fluoropropan- | H-
2-yl)-3-(2,4,6-trimethylphenyl)- | NMR(CDCl5)$:1.85(6H,d,J=21.
1,2-oxazol-4-yl] carbonyl}-3- 8Hz),2.19(6H,s),2.22(3H,s),2.42
methyl-1H-indol-4-yl)prop-2- | (3H,9),6.44(1H,d,J=15.7H2),6.8
X-29 | engic acid 3(2H,9),6.92(1H,5),7.29-
60 7.35(1H,m),7.56(1H,d,J=7.9H2),
E-8 o 8.43-8.52(2H,m).
Ao, | MSM2):475(M+H)"
(2E)-3-(3-Methyl-1-{[3-(2,4,6- | 'H-
trichlorophenyl)-5- NMR(CDCI;)5:2.43(3H,5),6.47(
(trifluoromethyl)-1,2-oxazol-4- | 1H,d,J=15.7Hz),6.93(1H,s),7.36
yl]carbonyl} -1H-indol-4- -
X-53 yl)prop-2-enoic acid 7.42(3H,m),7.61(1H,d,J=7.9H2),
61 F 8.44(1H,d,J=7.9Hz),8.48(1H,d,J
E-8 o =15.7H2).
MS(m/z):540(M-H)".
/[ oH
[ 0474]
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[ Tabl e

50]

(2B)-3-(1{[3-(2,4-
Dichlorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -
4-yl]carbonyl} -3-methyl-1H-

1

H-
NMR(CDCl5)8:1.86(6H,d,J=21.
2H2),2.40(3H,5),6.45(1H,d,J=15
.7Hz),6.95(1H,5),7.24-

o X-22 | indol-4-yl)prop-2-enoic acid 7.45(5H,m),7.58(1H,d,J=7.9H2),
8 8.40-8.52(2H,m).
E- 0 M S(m/z):501(M+H)".
/ OH
(2E)-3-(1-{[3-(2,4-Dichloro-5- | H-
fluorophenyl)-5-(2- NMR(CDCI5;)5:1.86(3H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- | 8Hz),2.42(3H,s),6.46(1H,d,J=15
X-32 _4fyl] carbonyl} -3—metr_1yl -1H- .7THz),6.96(1H,s),7.34-
e indol-4-yl)prop-2-enoic acid 7.38(2H,m),7.44(1H,d,J=7.1Hz),
Eg 7.59(1H,d,J=7.9Hz),8.40-
- o 8.51(2H,m).
oy M S(M/2):517(M-H)".
(2E)-3-(3-Acetyl-1-{[5-(2- H-
fluoropropan-2-yl)-3-(2,4,6- NMR(CDCI53)5:1.91(6H,d,J=21.
trichlorophenyl)-1,2-oxazol-4- | 8Hz),2.53(3H,s),6.33(1H,dd,J=1
20 yl]carbonyl} -1H-indol-4- 5.7,1.2Hz),7.38(1H,s),7.45(1H.t,
o4 X- yl)prop-2-enoic acid J=7.9Hz),7.64(1H,d,J=7.3H2),7.
15 86(1H,s),8.45(1H,d,J=8.5Hz),8.
s o 97(1H,d,J=15.7Hz).
o MS(m/z):561(M-H)".
[ 0475]
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[ Tabl e

51]

(2E)-3-(3-Ethyl-1-{[5-(2-
fluoropropan-2-yl)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} -1H-indol-4-

1

H-
NMR(CDCl3)8:1.27(3H,t,J=7.3
Hz),1.88(6H,d,J=21.8Hz),2.86(2
H,q,J=7.3Hz),6.44(1H,d,J=15.7

65 X-20 yl)prop-2-enoic acid Hz),7.00(1H,s),7.33-
6 7.38(3H,m),7.57(1H,d,J=7.3H2),
E-1 0 8.43-8.49(2H,m).
I on MS(m/z):547(M-H)".
(2E)-3-(3-Chloro-1-{[5-(2- H-
fluoropropan-2-yl)-3-(2,4,6- NMR(CDCI5)5:1.89(6H,d,J=21.
trichlorophenyl)-1,2-oxazol-4- | 8Hz),6.46(1H,d,J=15.7Hz),7.29(
20 yl]carbonyl} -1H-indol-4- 1H,s),7.38(2H,s),7.42(1H,t,J=8.
66 X- yl)prop-2-enoic acid 2H2),7.63(1H,d,J=7.9Hz),8.47(1
Ea H,d,J=8.5Hz),8.94(1H,d,J=15.7
a 9 Hz). ]
I on MS(m/z):553(M-H)".
(2E)-[6-Fluoro-1-{[5-(2- H-
fluoropropan-2-yl)-3-(2,4,6- NMR(CDCI5)5:1.88(6H,d,J=21.
trichlorophenyl)-1,2-oxazol -4- 8Hz),2.84(2H,t,J=6.3Hz),3.34-
yl]carbonyl} -3,4- 3.45(2H,m),6.80(1H,s),6.97(1H,
X-20 dihydrobenzo[ cd]indol-5(1H)- s),7.08(1H,dd,J=12.1,8.5Hz),7.3
67 ylidene] ethanoic acid 7(2H,s),8.13(1H,t,J=4.5Hz2),10.8
E-19 4(1H,brs).
o
N~ 0H
F
[ 0476]
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[Table 52]

(2E)-3-(1-{[3-(4-Bromo-2,6- 'H-
dichlorophenyl)-5-(2- NMR(CDCI5)6:1.88(6H,d,J=22.
fluoropropan-2-yl)-1,2-oxazol- 4Hz),2.42(3H,s),6.45(1H,d,J=15
4-yl]carbonyl}-3-methyl-1H- .THz),7.02(1H,s),7.36(1H,dd,J=
X-49 indol-4-yl)prop-2-enoic acid 7.9,3.9Hz),7.51(2H,s),7.58(1H,d
68 b o | J=6.7Hz),8.43-8.52(2H,m).
- o N7 o MS(m/z):577(M-H)".
N
o0 = / OH
Br
Q2E)-[1-{[3-(2.4- 'H-
Dichlorophenyl)-5-(2- NMR(CDCI3)5:1.86(6H,d,J=21.
fluoropropan-2-yl)-1,2-oxazol- 8Hz),2.83-2.89(2H,m),3.39-
4-yl]carbonyl}-3,4- 3.45(2H,m),6.53(1H,s),7.24-
X-22 dihydrobenzo[cd]indol-5(1H)- 7.39(5H,m),7.44(1H,d,J=7.9Hz),
69 ylidene]ethanoic acid 7.51(1H,d,J=7.9Hz).
E-17 0 . MS(m/z):513(M+H)".
cl N\/
S 0
o V¥ X~ 0H
cl
[0477]
[Table 53]
(2E)-3-(1-{[3~(2,6-Dichloro-4- | 'H-
cyclopropylphenyl)-5-(2- NMR(CDCI3)6:0.67(2H,dt,J=5.8
fluoropropan-2-yl)-1,2-oxazol- | ,4.5Hz),1.02(2H,dt,J=7.4,5.5Hz)
4-yl]carbonyl}-3-methyl-1H- ,1.76-
X-74 indol-4-yl)prop-2-enoic acid 1.83(1H,m),1.88(6H,d,J=21.9Hz
70 ),2.40(3H,s),6.45(1H,d,J=15.8H
E-8 o 7),6.98(2H,s),7.04(1H,s),7.34(1
H,dd,J=7.9,3.9Hz),7.57(1H,d,]=
J- % | 7.9Hz),8.46-8.51(2H,m).
MS(m/z):539(M-H)".
[0478]

[Example 71]

(2E) -3-(3-Cyclopropyl-1-{[5-(2~-

fluoropropan-2-yl)-3-(2,4,6-trichlorophenyl)~1,2-oxazol-

4-yl]carbonyl}-1H-indol-4-yl)prop-2-enoic acid

(0479]
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[Formula 70]

o
cl \_/

Cl
Ci

Cl

[0480]

[Step 1] tert-Butyl (2E)-3-(3-bromo-1-{[5-(2-
fluoropropan-2-yl1)-3-(2,4,6~-trichlorophenyl) -1, 2-oxazol-
4-yl]lcarbonyl}-1H-indol-4-yl)prop-2-enocate

The title compound (3.27 g) was obtained by the same
method as in step 1 of Example 21 using the compound
(2.08 g) obtained in Reference Example X-20 and the
compound (1.90 g) obtained in Reference Example E-5.
'H-NMR (CDCls) &: 1.55 (9H, s), 1.89 (6H, d, J = 21.8 Hz),
6.36 (1H, d4, J = 15.7 Hz), 7.29-7.41 (4H, m), 7.57 (1H, d,
J = 7.3 Hz), 8.43 (1H, d, J = 8.5 Hz), 8.88 (1H, d, J =
15.7 Hz).

[0481]

[Step 2] tert-Butyl (2E)-3-(3-cyclopropyl-1-{[5-(2-

fluoropropan-2-yl)-3-(2,4,6-trichlorophenyl)-1,2-oxazol-

4-yl]lcarbonyl}-1H-indol-4-yl)prop-2-enoate
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The compound (1.50 g) obtained in the preceding step
1, cyclopropylboronic acid (0.216 g), tripotassium
phosphate (1.45 g), tricyclohexylphosphine (0.128 g), and
palladium acetate (51.3 mg) were suspended in toluene (30
ml) and water (0.1 ml), and the mixture was stirred at
90°C for 2 hours under a nitrogen atmosphere. After
being allowed to cool, the reaction solution was diluted
with ethyl acetate, washed with water and saturated
saline in this order and then dried over anhydrous
magnesium sulfate. The solvent was distilled off under
reduced pressure, and the residue obtained was purified
by silica gel column chromatography (n-hexane/ethyl
acetate) to obtain the title compound (863.9 mg),

'H-NMR (CbCl;) &: 0.54-0.59 (2H, m), 1.01 (2H, dd, J =
8.2, 1.5 Hz), 1.54 (9H, s), 1.87 (6H, d, J = 21.2 Hz),
1.88-1.99 (OH, m), 6.38 (1H, d, J = 15.7 Hz), 6.87 (1H,
s), 7.29-7.36 (3H, m), 7.56 (1H, d, J = 7.9 Hz), 8.40 (1H,
d, J = 8.5 Hz), 8.74 (1H, d, J = 15.7 Hz).

[0482]

[Step 3] (2E)-3-(3-Cyclopropyl-1-{[5-(2-
fluorcpropan-2-yl)~3-(2,4,6-trichlorophenyl)-1,2-oxazol-
4-yl]carbonyl}-1H-indol-4~-yl)prop-2-enoic acid

The title compound (547.0 mg) was obtained by the
same method as in step 3 of Example 10 using the compound
(863.9 mg) obtained in the preceding step 2.

'H-NMR (CDCls) &: 0.55-0.60 (2H, m), 1.01-1.05 (2H, m),
1.87 (eH, 4, J = 21.8 Hz), 1.88-1.97 (7H, m), 6.46 (1lH, d,
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J =15.7 Hz), 6.91 (1H, s), 7.33-7.38 (3H, m), 7.61 (1H,
d, J =7.9 Hz), 8.44 (1H, d, J = 8.5 Hz), 8.97 (1H d, J
= 15.7 Hz).
Ms (nmlz): 559 (MH)".
[ 0483]

[ Exanple 72] (2E)-3-(1-{[5-(tert-Butyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] car bonyl }- 3-
(di fluoronethyl)-1Hi ndol -4-yl ) prop-2-enoic acid
[ 0484]

[ Formul a 71]
N’O
cl \
oH — =
C|o Step 1

Cl

Step 3

[ 0485]

[Step 1] tert-Butyl (2E)-3-(1-{[5-(tert-butyl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
formnyl - 1H i ndol - 4-yl ) prop- 2- enoat e

The title conpound (1.95 g) was obtained by the sane
nmethod as in step 1 of Exanple 21 using the conpound
(1.20 g) obtained in Reference Exanple X-5 and the
conmpound (0.93 g) obtained in Reference Exanpl e E-6.
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'HNWR (CDCl3) & 1.50 (9H, s), 1.58 (9H, s), 6.37 (1H d,
J = 16.3 Hz), 7.27-7.28 (2H, m, 7.46 (1H dd, J = 8.2,
4.1 Hz), 7.68 (1H, d, J = 7.3 Hz), 7.90 (1H, s), 8.41 (1H
d, J =8.5 Hz), 8.88 (1H, d, J = 16.3 Hz), 9.96 (1H, s).
MS (nmfz): 545 (M+H)".
[ 0486]

[Step 2] tert-Butyl (2E)-3-(1-{[5-(tert-butyl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
(di fluoronet hyl)-1Hi ndol - 4-yl ] prop-2-enoate

To a solution of the conpound (300 ng) obtained in
the preceding step 1 in dichloronethane (5 nl),
di ethylam no sulfur trifluoride (0.36 mM) was added under
i ce cooling under a nitrogen atnosphere, and the m xture
was stirred at the sane tenperature as above for 4 hours
and then stirred overnight at roomtenperature. The
reaction solution was poured into a m xed sol ution of
ethyl acetate and a saturated aqueous solution of sodium
bi car bonate and separated into two |ayers. The organic
| ayer was washed with water and saturated saline in this
order and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (282 np).
'H NWR (CDCl3) & 1.47 (9H, s), 1.55 (9H, s), 6.37 (1H d,
J =15.1 Hz), 6.89 (1H t, J = 55.0 Hz), 7.28-7.31 (2H,
nm, 7.43 (1H, dd, J = 7.9, 3.9 Hz), 7.49 (1H dd, J = 1.8,
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0.9 Hz), 7.58 (1H, d, J = 7.3 Hz), 8.06 (1H, d, J = 15.7
Hz), 8.43 (1H, d, J = 7.3 Hz).
MS (nmfz): 623 (M+H)".
[ 0487]

[Step 3] (2BE)-3-(1-{[5-(tert-Butyl)-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-
(di fl uoronet hyl)-1Hi ndol - 4-yl) prop-2-enoi c acid

The title conmpound (93 ng) was obtai ned by the sane
nmethod as in step 3 of Exanple 10 using the conpound (280
ng) obtained in the preceding step 2.
'H NVR (CDOl5) & 1.48 (9H, s), 6.47 (1H, d, J = 15.7 Hz),
6.89 (1H, t, J = 55.0 Hz), 7.30 (2H, s), 7.47 (1H, dd, J
=7.9, 3.9 Hz), 7.51 (1H, dd, J = 2.1, 1.1 Hz), 7.64 (1H
d, J =7.9 Hz), 8.27 (1H, d, J = 15.7 Hz), 8.48 (1H, d, J
= 7.9 Hz).
MS (mz): 567 (MH)".
[ 0488]

[ Exanpl e 73] (2E)-3-(1-{[5-(6-Ethenyl pyridin-3-yl)-
3-(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] car bonyl } - 1H
I ndol - 4-yl ) prop-2-enoic acid
[ 0489]
[ Formul a 72]
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Step 3

[ 0490]

[Step 1] tert-Butyl (2E)-3-(1-{[5-(6-chloropyridin-
3-yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-
yl ] carbonyl }-1Hi ndol - 4-yl ) prop- 2- enoat e

The title conpound (518 ng) was obtai ned by the sane
nethod as in step 1 of Exanple 21 using the conpound (464
ng) obtained in Reference Exanple X-54 and the conpound
(0.31 g) obtained in Reference Exanple E-1
'HNMR (CDCl5) & 1.54 (9H, s), 6.46 (1H, d, J = 15.7 Hz),
6.71-6.76 (1H, n), 7.14 (1H, d, J = 4.2 Hz), 7.38-7.40
(4H, m), 7.56 (1H, d, J = 7.9 Hz), 7.85 (1H d, J = 15.7
Hz), 8.00 (1H, dd, J = 8.5, 1.8 Hz), 8.39 (1H, d, J = 7.9
Hz), 8.77 (1H d, J = 2.4 Hz).
MS (mMz): 628 (M+H)".
[ 0491]

[Step 2] tert-Butyl (2E)-3-(1-{[5-(6-ethenyl pyridin-
3-yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-

yl ] carbonyl }-1Hi ndol - 4-yl ) prop- 2- enoat e
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To a suspension of the conmpound (250 ng) obtained in
the preceding step 1, potassiumvinyl trifluoroborate (84
nmg), and N, N-di (propan-2-yl)ethylamne (0.14 nm) in
(propan-2-yl) alcohol (3 mM) and water (0.6 m), [1,1 -
bi s(di phenyl phosphi no) ferrocene] pal I adi un{I1) dichl ori de-
di chl oronet hane adduct was added, and the m xture was
stirred at 120°C for 1 hour using a mcrowave apparatus.
After cooling, the reaction solution was poured into a
m xed sol ution of ethyl acetate and water and separated
into two | ayers. The organic | ayer was washed w th water
and saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (50
ng) .
'H NVMR (CDCl3) & 1.56 (9H, s), 5.61 (1H, d, J = 10.9 Hz),
6.30 (1H, d, J = 17.5 Hz), 6.46 (1H d, J = 16.3 Hz),

6.72 (1H, d, J 4.2 Hz), 6.79 (1H dd, J = 17.2, 10.6

Hz), 7.17 (1H, d, J = 3.6 Hz), 7.37 (2H, dd, J

15. 1,

7.9 Hz), 7.41 (2H, s), 7.56 (1H, d, J = 7.9 Hz), 7.85 (1H
d, J
d, J =8.5Hz), 892 (1H d, J = 2.4 H).
MS (mz): 620 (M+H)".

[ 0492]

15.7 Hz), 7.94 (1H, dd, J = 8.5, 2.4 Hz), 8.42 (1H
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[Step 3] (2E)-3-(1-{[5-(6-Ethenyl pyridin-3-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1H
I ndol - 4-yl ) prop-2-enoic acid

The title conpound (5.5 ng) was obtained by the sane
nmethod as in step 3 of Exanple 10 using the conpound (49
ng) obtained in the preceding step 2.
'H NMR (CDCl ) & 5.62 (1H, d, J = 10.9 Hz), 6.30 (1H, d,
J = 17.5 Hz), 6.51 (1H, d, J = 15.7 Hz), 6.75-6.82 (2H,
m, 7.20 (1H, d, J = 3.6 Hz), 7.39-7.42 (4H, n), 7.60 (1H,
d, J =7.3 Hz), 7.99-8.02 (2H, n), 8.47 (1H, d, J = 7.9
Hz), 8.90 (1H, s).
MS (mz): 564 (M+H)".
[ 0493]

[ Exanpl e 74] (2E)-3-(1-{[5-(1-Methoxycycl obutyl)- 3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl } - 1H
i ndol - 4-yl ) prop-2-enoic acid
[ 0494]
[ Formul a 73]
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[ 0495]

[Step 1] tert-Butyl (2E)-3-(1-{[5-(1-
nmet hoxycycl obutyl )-3-(2, 4, 6-trichl orophenyl)-1, 2- oxazol -
4-yl]carbonyl }-1H i ndol - 4-yl) prop- 2- enoat e

The title conmpound (316 ng) was obtained by the sane
nmethod as in step 1 of Exanple 21 using the conpound
(0.316 g) obtained in Reference Exanple X-15 and the
conpound (0.204 g) obtained in Reference Exanple E-1.
The conpound obtained was directly used in the next
reaction.

[ 0496]

[Step 2] (2E)-3-(1-{[5-(1-Methoxycyclobutyl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol -4-yl]carbonyl }-1H
i ndol - 4-yl ) prop-2-enoic acid

The title conmpound (0.147 g) was obtained by the
same nethod as in step 3 of Exanple 1 using the conpound
(316 ng) obtained in the preceding step 1.

'HNWVR (CDO 3) & 1.97-2.10 (2H, m), 2.42-2.50 (2H, m,
2.65-2.72 (2H, nm), 3.13 (3H, s), 6.57 (1H, d, J = 15.7
Hz), 6.86 (1H, d, J = 4.2 Hz), 7.28 (1H, d, J = 4.2 Hz),
7.35-7.39 (3H, n), 7.58 (1H, d, J = 7.3 Hz), 8.11 (1H d,
J =15.7 Hz), 8.44 (1H, d, J = 8.5 Hz).

[ 0497]

The foll ow ng conpounds were obtained by the sanme
met hod as in Exanple 74 using the conpounds obtained in
t he Reference Exanpl es.

[ 0498]
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[ Tabl e 54]

Reference
Bxample | Example Name and structure Instrumental data
No.
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(3- NMR(CDCI53)5:1.95(3H,s),4.64(
methyloxetan-3-yl)-1,2-oxazol- | 2H,d,J=6.3Hz),5.15(2H,d,}=6.3
4-yl]carbonyl} -1H-indol-4- Hz),6.52(1H,d,J=16.3Hz),6.65(1
X-10 yl)prop-2-enoic acid H,d,J=4.1Hz),7.18-
75 7.30(4H,m),7.38(1H,t,J=7.9Hz2),
E-1 7.55(1H,d,J=7.7Hz),8.01(1H,d,J
7 =15.9Hz),8.34(1H,d,J=8.2Hz).
[ “oH MS(m/z):497(M+H)".
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(3- NMR(CDCI5)5:3.28(3H,s),4.90(
methoxyoxetan-3-yl)-1,2- 2H,d,J=7.9H2),5.16(2H,d,J=7.9
oxazol-4-yl]carbonyl} -1H- Hz),6.55(1H,d,J=16.3Hz),6.77(1
X-67 indol-4-yl)prop-2-enoic acid H,d,J=3.6Hz),7.19(1H,d,J=4.2H
76 0 2),7.25-
E-1 7.40(4H,m),7.57(1H,d,J=7.9H2),
7 8.06(1H,d,J=15.7Hz),8.38(1H,d,
/[ ToH J=8.5Hz).
MS(m/z):513(M+H)".
(2E)-3-(1-{[3-(2,6- H-
Dichlorophenyl)-5-(2- NMR(CDCI3)5:1.94(3H,s),2.78-
methyloxetan-2-yl)-1,2-oxazol- | 2.89(1H,m),3.09-
4-yl]carbonyl}-1H-indol-4- 3.18(1H,m),4.45-
X-72 | yl)prop-2-enoic acid 4.56(2H,m),6.54(1H,d,J=15.7Hz
” ),6.80(1H,d,J=4.2Hz),7.24-
E-1 7.39(5H,m),7.55(1H,d,J=7.9Hz),
7 8.07(1H,d,J=15.7Hz),8.46(1H,d,
J” “oH J=7.9H2).
MS(m/z):497(M+H)".
[ 0499]
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[ Tabl e 55]

(2E)-3-(1{[3-(2,4- 'H-
Dichlorophenyl)-5-(3- NMR(CDCI53)5:1.91(3H,s),2.26(
methyloxetan-3-yl)-1,2-oxazol- | 3H,s),4.59(2H,d,J=6.7Hz),5.10(
4-yl]carbonyl} -3-methyl-1H- 2H,d,J=6.7Hz),6.45(1H,d,J=15.7
X-12 indol-4-yl)prop-2-enoic acid Hz),6.71-6.73(1H,m),7.27-
78 7.31(2H,m),7.37(1H,t,J=7.9Hz2),
E-8 7.47(1H,d,J=7.9Hz),7.58(1H,d,J
% =7.9Hz),8.34-
[ “ow | 8.37(1H,m),8.42(1H,d,J=15.7Hz
).
MS(m/z):512(M+H)".
(2E)-3-(1{[5>-(1- 'H-NMR(CDCl3)3:1.99-
Methoxycyclobutyl)-3-(2,4,6- 2.09(2H,m),2.41-
trichlorophenyl)-1,2-oxazol -4- 2.50(2H,m),2.42(3H,s),2.66-
yl]carbonyl} -3-methyl-1H- 2.73(2H,m),3.14(3H,s),6.45(1H,
X-15 | indol-4-yl)prop-2-encic acid d,J=15.7Hz),6.99(1H,s),7.34(1H
79 t,J=7.9Hz),7.38(2H,s),7.58(1H,
E-8 d,J=7.9Hz),8.45(1H,d,J=7.9Hz),
7 8.51(1H,d,J=15.7Hz).
[ oH MS(m/z):559(M+H)".
[ 0500]
[ Tabl e 56]
(2E)-3-(1-{[5-[1- '"H-NMR(CDCl)3:1.99-
(Methoxymethyl)cyclobutyl]-3- | 2.23(4H,m),2.37(3H,s),2.59-
(2,4,6-trichlorophenyl)-1,2- 2.67(2H,m),3.17(3H,s),3.83(2H,
oxazol-4-yl]carbonyl} -3- s),6.44(1H,d,J=15.7Hz),7.11(1H
X-34 methyl-1H-indol-4-yl)prop-2- ,9),7.28-
80 enoic acid 7.35(3H,m),7.55(1H,d,J=7.3H2),
E-8 8.43(1H,d,J=8.5Hz),8.48(1H,d,J
=15.7Hz2).
7 MS(m/z):573(M+H)".
/ OH
[ 0501]

[ Exanpl e 81] (2E)-3-(1-{[5-[1-

(Di met hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-

oxazol - 4-yl ] carbonyl }-3-nmet hyl - 1H-i ndol - 4-yl ) prop- 2- enoi c

aci d
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[ 0502]
[ Formul a 74]

_— =

Step 3

Cl

[ 0503]

[ Step 1] Pentafl uorophenyl 5-]1-
(di met hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol e-4- car boxyl ate

The title conmpound (0.061 g) was obtained by the
same nethod as in step 1 of Exanple 1 using the conpound
(0.050 g) obtained in Reference Exanple X-60.
'HNWVR (CDO 3) & 1.85-1.94 (1H, m), 2.04-2.18 (1H m,
2.21 (6H, s), 2.45-2.53 (2H, n), 2.74-2.82 (2H, n), 7.45
(2H, s).
[ 0504]

[Step 2] tert-Butyl (2E)-3-(1-{[5-]1-
(di net hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 3-met hyl - 1H-i ndol - 4-yl ) pr op- 2-

enoat e
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The title conmpound (0.283 g) was obtained by the
same nethod as in step 2 of Exanple 1 using the conpound
(416 ng) obtained in the preceding step 1 and the
compound (0.174 g) obtained in Reference Exanpl e E-8.
'HNVR (CDA 3) & 1.54 (9H, s), 1.83-1.95 (2H, m, 2.20
(6H, s), 2.38 (3H, s), 2.40-2.47 (2H, n), 2.51-2.61 (2H,
nM, 6.36 (1H, d, J = 15.7 Hz), 7.00 (1H, s), 7.27-7.33
(3H, m), 7.52 (1H d, J

7.3 Hz), 8.28 (1H, d, J = 15.7
Hz), 8.39 (1H, d, J = 7.9 Hz).
[ 0505]

[Step 3] (2E)-3-(1-{[5-[1-
(Di met hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 3- et hyl - 1Hi ndol - 4-yl ) prop- 2- enoi ¢
acid

To a solution of the conpound (0.283 g) obtained in
the preceding step 2 in dichloronethane (3 nl), a
solution of 4 N hydrochloric acid in 1,4-dioxane (1 m)
was added, and the m xture was stirred at room
tenperature for 1.5 hours. A solution of 4 N
hydrochloric acid in 1,4-dioxane (3 m) was further added
to the reaction solution, and the m xture was stirred for
another 1 hour. The reaction solution was concentrated
under reduced pressure, and water and di chl or onet hane
were added to the residue obtained. After separation
into two |ayers, the organic |ayer was dried over
anhydrous sodium sul fate. The solvent was distilled off

under reduced pressure, and the residue obtai ned was
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purified by silica gel colum chromatography (n-
hexane/ et hyl acetate). The eluted fraction was
concentrated under reduced pressure, and a n-
hexane/ di et hyl ether m xed solution was added to the
resi due obtained. The resulting solid was col |l ected by
filtration and dried to obtain the title conmpound (0. 161
g) -
'HNVMR (CDO 3) & 1.84-1.97 (2H, m, 2.21 (6H, s), 2.38
(3H, s), 2.40-2.48 (2H, n), 2.52-2.61 (2H, n), 6.45 (1H,
d, J =15.7 Hz), 7.02 (1H, s), 7.31-7.36 (3H n), 7.56
(1H, d, J = 7.9 Hz), 8.42-8.47 (2H, m.
MS (mz): 572 (M+H) ™.
[ 0506]

The foll owi ng compound was obtai ned by the sane
net hod as in Exanple 81 using the conpound obtained in

t he Reference Exanpl e.

[ 0507]
[ Tabl e 57]
Reference
xample | Example Name and structure Instrumental data
No.
(2E)-3-(1-{[5-[1- '"H-NMR(CDCl4)3:1.19-
(Dimethylamino)cyclopropyl]- | 1.30(4H,m),2.26(6H,s),2.39(3H,
3-(2,4,6-trichlorophenyl)-1,2- s),6.45(1H,d,J=15.7Hz),7.01(1H
oxazol-4-yl]carbonyl} -3- ,9),7.33(2H,s),7.35(1H,t,J=7.9H
X-66 methyl-1H-indol-4-yl)prop-2- 2),7.57(1H,d,J=7.9Hz),8.44-
82 enoic acid 8.50(2H,m).
Es MS(m/z):558(M+H)".
o
/ OH
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[ 0508]
[ Exanpl e 83] (2E)-3-(3-Methyl-1-{[5-]1-
(et hyl am no) cycl obutyl ]-3-(2, 4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 1H i ndol - 4-yl ) prop-2-enoi c acid
[ 0509]
[ Formul a 75]

[ 0510]
[ Step 1] Pentafl uorophenyl 5-(1-{nethyl[(2-
ni t rophenyl ) sul fonyl ] am no} cycl obutyl)-3-(2, 4, 6-

trichl orophenyl)-1, 2- oxazol e- 4- car boxyl ate
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The title conmpound (0.454 g) was obtained by the
same nmethod as in step 1 of Exanple 1 using the conpound
obtai ned in Reference Exanple X-62.

'H NWR (CDCl 3) & 1.79-1.91 (1H, n), 1.94-2.03 (1H, m),
2.86-3.01 (4H, nm), 3.09 (3H, s), 7.46 (2H, s), 7.59-7.72
(3H, n), 7.90 (1H, dd, J = 7.9, 1.2 Hz).

[ 0511]

[Step 2] tert-Butyl (2E)-3-(3-nmethyl-1-{[5-(1-

{met hyl [ (2- ni trophenyl ) sul f onyl ] am no}cycl obutyl) - 3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1H
i ndol - 4-yl ) prop-2-enoate

The title conmpound (0.386 g) was obtained by the
same nethod as in step 2 of Exanple 1 using the conpound
(0.447 g) obtained in the preceding step 1 and the
conmpound (0.158 g) obtained in Reference Exanple E-8.

'H NMR (CDCl 3) & 1.54 (9H, s), 1.83-2.01 (2H, n), 2.34
(3H, d, J = 1.2 Hz), 2.63-2.72 (2H, n), 2.80-2.87 (2H m),
3.05 (3H, s), 6.35 (1H, d, J = 15.7 Hz), 7.04 (1H, d, J =
1.2 Hz), 7.26-7.32 (3H, n), 7.51 (1H, d, J = 7.3 Hz),
7.60-7.71 (3H, n), 7.96-7.99 (1H, n), 8.26 (1H, d, J =
15.7 Hz), 8.37 (1H, d, J = 8.5 Hz).

MS (mz): 799 (M+H)".

[ 0512]

[Step 3] tert-Butyl (2E)-3-[3-nethyl-1-({5-[1-

(et hyl am no) cycl obutyl ]-3-(2, 4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl }carbonyl ) - 1H i ndol - 4-yl ] prop- 2- enoat e
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To a solution of the conpound (0.376 g) obtained in
the preceding step 2 in acetonitrile (10 nm), 4-
br onbbenzenet hi ol (0.192 g) and potassi um car bonate
(0.281 g) were added under ice cooling, and the m xture
was stirred at the sane tenperature as above for 1 hour
and at roomtenperature for 3 hours. Ethyl acetate and
wat er were added under ice cooling to the reaction
sol ution, which was then separated into two |ayers. The
organi c |l ayer was washed with saturated saline and then
dri ed over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunn chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(0.244 g).
'HNVR (CDO 3) & 1.54 (9H, s), 1.97-2.28 (4H, m, 2.25
(3H, s), 2.34 (3H, d, J = 1.2 Hz), 2.60-2.67 (2H M,
6.36 (1H, d, J = 15.7 Hz), 6.93 (1H, d, J = 1.2 Hz),
7.29-7.33 (3H, m, 7.52 (1H, d, J = 7.9 Hz), 8.26 (1H d,
J =15.7 Hz), 8.35 (1H, d, J = 8.5 Hz).
MS (nmfz): 614 (M+H) ™.
[ 0513]

[Step 4] (2E)-3-[3-Methyl-1-({5-[1-
(et hyl am no) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl } carbonyl ) - 1H i ndol - 4-yl ] prop-2-enoi c acid

The title conmpound (0.085 g) was obtained by the
same nethod as in step 3 of Exanple 10 using the conpound

(0.100 g) obtained in the preceding step 3.
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'H NVMR (CDO 3) & 1.99-2.39 (4H, m, 2.30 (3H, s), 2.33

(3H, s), 2.62-2.70 (2H, m), 6.43 (1H, d, J
6.94 (1H, s), 7.31 (2H, s), 7.35 (1H, t, J

15. 7 Hz),

7.9 Hz),

7.55 (1H, d, J = 7.9 Hz), 8.37-8.43 (2H, m.

MS (ESI): 558 (MH)".
[ 0514]

The foll ow ng conmpounds were obtained by the sane

nmet hod as in Exanple 83 using the conpounds obtained in

t he Reference Exanpl es.

[ 0515]
[ Tabl e 58]
Reference
xample | Example Name and structure Instrumental data
No.
(2E)-3-[3-Methyl-1-({ 5-[2- TH-NMR(DMSO-
(methylamino)propan-2-yl]-3- ds)5:1.45(6H,brs),2.07(3H,s),2.3
(2,4,6-trichlorophenyl)-1,2- 4(3H,9),6.49(1H,d,J=15.7Hz),7.
oxazol-4-yl]carbonyl}-1H- 25(1H,s),7.35(1H,t,J=8.0Hz),7.6
X-63 | indol-4-yl)prop-2-enoic acid 8(1H,d,J=8.0Hz),7.80(2H,5),8.2
84 4(1H,d,J=15.7HZ),8.27(1H,d,J=
E-8 o 8.0Hz).
MS(m/z):546(M+H)".
/ OH
(2B)-[1-({5-[2- 'H-
(Methylamino)propan-2-yl]-3- NMR(CDCI5)5:1.60(6H,brs),2.3
(2,4,6-trichlorophenyl)-1,2- 0(3H,9),2.77(2H,t,J=6.7HZ),3.31
oxazol-4-yl} carbonyl)-3,4- -
X-63 dihydrobenzo[cd]indol-5(1H)- 3.39(2H,m),6.50(1H,s),6.88(1H,
85 ylidene]ethanoic acid S),7.29(2H,brs),7.37(1H,t,J=7.9
E-17 Hz),7.49(1H,d,J=7.9H2),8.17(1
H,d,J=7.9Hz).
[ 0516]
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[ Tabl e 59]

(2E)-[1-({5[1- '"H-NMR(CDCl)3:1.24-
(Methylamino)cyclopropyl]-3- 1.30(2H,m),1.49-
(2,4,6-trichlorophenyl)-1,2- 1.52(2H,m),2.33(3H,s),2.83(2H,
oxazol-4-yl} carbonyl)-3,4- t,J=6.4Hz),3.40(2H,t,J=6.4Hz),6
X-64 dihydrobenzo[cd]indol-5(1H)- .53(1H,s),6.97(1H,s),7.32(2H,s),
36 ylidene] ethanoic acid 7.38(1H,t,J=7.9Hz),7.51(1H,d,J
E-17 HN— =7.9Hz),8.16(1H,d,J=7.9Hz2).
MS(m/z):556(M+H)".
(0]
N~"NoH
[ 0517]

[ Exanpl e 87] (2E)-3-(1-{[5-{1-
[ Acryl oyl (et hyl ) am no] cycl obutyl }-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoic acid
[ 0518]
[ Formul a 76]

[ 0519]
[ Step 1]

tert-Butyl

(2B)-3-(1-{[5-{1-

[acryl oyl (et hyl ) am no] cycl obutyl }-3-(2, 4, 6-
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trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoate

To a solution of the conpound (0.133 g) obtained in
step 3 of Exanple 83 in dichloronethane (3 nl),
triethylamne (0.090 mM) and acryloyl chloride (0.035 m)
were added, and the m xture was stirred at room
tenperature for 1 hour. Dichloromethane and water were
added to the reaction solution, which was then separat ed
into two |ayers. Then, the organic |ayer was dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure to obtain the title conpound,
whi ch was directly used in the next reaction.
MS(m z): 668( MtH) *.
[ 0520]

[Step 2] (2BE)-3-(1-{[5-{1-
[ Acryl oyl (et hyl ) am no] cycl obutyl }-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

The title conmpound (0.112 g) was obtained by the
same nmethod as in step 3 of Exanple 10 using the conpound
obtained in the preceding step 1.
'HNWVR (CDO 3) & 1.94-2.02 (1H, m, 2.32-2.42 (1H m,
2.34 (3H, s), 2.53-3.09 (4H, n), 3.04 (3H, s), 5.32 (1H
d, J =10.3 Hz), 5.83 (1H, d, J = 16.9 Hz), 6.16 (1H, dd,
J =16.9, 10.3 Hz), 6.41 (1H, d, J = 15.7 Hz), 6.95 (1H,
s), 7.26-7.32 (3H, m, 7.53 (1H, d, J = 7.9 Hz), 8.40 (1H
d, J =7.9 Hz), 8.44 (1H, d, J = 15.7 Hz).
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MS (nmfz): 612 (M+H) ™.
[ 0521]
[ Exanpl e 88] (2E)-3-(1-{[5-{1-
[ (D met hyl am no) net hyl ] cycl obutyl }-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid
[ 0522]
[ Formula 77]

Step 4

[ 0523]
[ Step 1] Pentafl uorophenyl 5-{1-
[ (et hoxynet hoxy) net hyl ] cycl obutyl }-3-(2, 4, 6-

trichl orophenyl)-1, 2- oxazol e-4-car boxyl ate
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The title conmpound (2.34 g) was obtained by the sane
nmethod as in step 1 of Exanple 1 using the conpound (2.04
g) obtained in Reference Exanple X-33.

'H NMR (CDCl 3) & 1.98-2.11 (1H, n), 2.14-2.22 (1H, m),
2.41-2.48 (2H, n), 2.73-2.83 (2H, n), 3.24 (3H, s), 4.03
(2H, s), 4.59 (2H, s), 7.44 (2H s).
MS (mz): 586 (MH)".
[ 0524]
[Step 2] tert-Butyl (2E)-3-(1-{[5-{1-
[ (et hoxynet hoxy) met hyl ] cycl obutyl }-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-3-nmet hyl - 1H
i ndol - 4-yl ) prop-2-enoate

The title conmpound (2.00 g) was obtained by the sane
nmethod as in step 2 of Exanple 1 using the conpound (2.34
g) obtained in the preceding step 1 and the conpound
(1.03 g) obtained in Reference Exanple E-8.

'HNVR (CDO 3) & 1.54 (9H, s), 1.95-2.24 (4H, m, 2.36
(3H, s), 2.59-2.66 (2H, n), 3.23 (3H, s), 4.01 (2H, s),
4.50 (2H, s), 6.36 (1H, d, J = 15.7 Hz), 7.09 (1H, d, J =
1.2 Hz), 7.28-7.32 (1H n), 7.31 (2H, s), 7.52 (1H d, J

7.9 Hz), 8.28 (1H, d, J = 15.7 Hz), 8.38 (1H, d, J =
8.5 Hz).
MS (mz): 659 (MH)".
[ 0525]
[Step 3] (2BE)-3-[1-({5-[1-
(Hydr oxymet hyl ) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
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oxazol - 4-yl } carbonyl ) - 3-net hyl - 1H-i ndol - 4-yl ] prop- 2- enoi c
acid

To a solution of the conpound (1.47 g) obtained in
the preceding step 2 in dichloronethane (10 m),
trifluoroacetic acid (2 mM) was added, and the m xture
was stirred at roomtenperature for 1.5 hours.
Trifluoroacetic acid (1 m) was further added to the
reaction solution, and the m xture was stirred for 30
m nutes. Then, trifluoroacetic acid (2 m) was further
added thereto, and the mxture was stirred for 30 m nutes.
Di chl oromet hane and water were added to the reaction
sol ution, which was then separated into two | ayers. The
organi c |layer was washed with water and saturated saline
in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and n-hexane was added to the resi due obtai ned.
The resulting solid was collected by filtration to obtain
the title conmpound (1.32 Q).
MB( T z) : 559( M+H) ™.
[ 0526]

[Step 4] (2E)-3-(1-{[5-(1-Fornylcycl obutyl)- 3-
(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
nmet hyl - 1Hi ndol - 4-yl ) prop- 2-enoi ¢ aci d

To a solution of the conpound (0.60 g) obtained in
the preceding step 3 in dichloronethane (5 m), Dess-
Martin periodic acid (0.909 g) was added, and the m xture

was stirred at roomtenperature for 2 hours. Wter and
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di chl oromet hane were added to the reaction solution,
whi ch was then separated into two |ayers. The organic
| ayer was washed with water, an aqueous sodi um
t hi osul fate solution, and saturated saline in this order
and then dried over anhydrous sodiumsulfate. The
sol vent was distilled off under reduced pressure, and
di et hyl ether and n-hexane were added to the residue
obtai ned. The resulting solid was coll ected by
filtration to obtain the title conpound (0.460 Q).
MB(m z) : 557( M+H) ™.
[ 0527]

[Step 5] (2E)-3-(1-{[5-{1-
[ (D met hyl am no) net hyl ] cycl obutyl }-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-3-nmet hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

To a suspension of the conmpound (0.160 g) obtained
in the preceding step 4 in 1,2-dichloroethane (3 m),
di met hyl amne (2.0 nol solution in tetrahydrofuran, 0.57
m ) and sodiumtriacet oxyborohydride (0.304 g) were added,
and the mxture was stirred at roomtenperature for 2
hours. Dichl oronethane and water were added to the
reaction solution, which was then separated into two
| ayers. The aqueous | ayer was subjected to extraction
wi t h di chl oronet hane. The organic |ayers were conbi ned,
washed with water and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced

pressure, and the residue obtained was purified by silica
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gel colum chromat ography (n-hexane/ ethyl acetate) and
then purified by preparative thin-layer chromatography
(ethyl acetate). n-Hexane was added to the residue
obtai ned, and the resulting solid was collected by
filtration to obtain the title conpound (0.028 Q).

'H NMR (CDO 3) & 2.01 (6H, s), 2.05-2.30 (4H, m, 2.35
(3H, d, J = 1.2 Hz), 2.69-2.76 (2H, m, 2.89 (2H s),

6.40 (1H, d, J = 15.7 Hz), 7.04 (1H, d, J = 1.2 Hz), 7.

(2H, s), 7.31 (1H t, J = 7.9 Hz), 7.52 (1H, d, J = 7.
Hz), 8.39-8.45 (2H, m).
MS (mz): 586 (MH)".
[ 0528]
[ Exanpl e 89] (2E)-3-(1-{[5-][1-

9

27

(Di et hyl car banoyl ) cycl obutyl ]-3-(2, 4, 6-trichl orophenyl) -

1, 2- oxazol - 4-yl ] carbonyl } - 3-met hyl - 1Hi ndol - 4-yl ) pr op- 2-

enoic acid
[ 0529]

[ Formul a 78]
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Cl

Cl

Step 4

[ 0530]

[Step 1] 2,2,2-Trichloroethyl (2E)-3-[21-({5-[1-
(hydr oxymet hyl ) cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl } carbonyl ) - 3-met hyl - 1H-i ndol - 4-yl ) pr op- 2-
enoat e

To a solution of the conpound (0.398 g) obtained in
step 3 of Exanple 88 in 2,2,2-trichloroethanol (3.5 m),
1- et hyl - 3- (3-di net hyl ami nopr opyl ) - car bodi i m de
hydrochl ori de (0.204 g) and 1-hydroxybenzotriazol e
nonohydrate (0.035 g) were added, and the m xture was
stirred at roomtenperature for 1 hour and then stirred
at 70°C for 1.5 hours. Ethyl acetate and water were
added to the reaction solution, which was then separated

into two | ayers. The organic | ayer was washed with
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saturated saline and then dried over anhydrous sodi um

sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel columm chromat ogr aphy (n-hexane/ethyl acetate) to
obtain the title conpound (0.262 Q).

'HNWVR (CDO 3) & 1.97-2.06 (1H, m), 2.11-2.23 (1H m,
2.27-2.34 (2H, ), 2.32 (3H, d, J = 1.2 Hz), 2.51-2.59
(2H, m), 4.11 (2H, d, J = 5.4 Hz), 4.88 (2H, s), 6.52 (1H,
d, J =15.7 Hz), 7.01 (1H, d, J = 1.2 Hz), 7.29 (2H, s)
7.36 (1H, t, J =7.9 Hz), 7.59 (1H, d, J = 7.9 Hz), 8.40
(1H, d, J = 7.9 Hz), 8.51 (1H d, J

15. 7 Hz).
MS (mz): 689 (MH)".
[ 0531]

[Step 2] 2,2,2-Trichloroethyl (2E)-3-(21-{[5-(1-
fornyl cycl obutyl)-3-(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-
yl ] carbonyl } - 3- net hyl - 1H i ndol - 4-yl ) pr op- 2- enoat e

The title conmpound (0.261 g) was obtained by the
same nmethod as in step 4 of Exanple 88 using the conpound
(0.262 g) obtained in the preceding step 1.

MS(m z): 687( MtH) *.
[ 0532]

[Step 3] 1-[4-({3-Methyl-4-[(1E)-3-0x0-3-(2, 2, 2-
trichl oroet hoxy) prop- 1-en-1-yl ]indol e- 1- car bonyl } - 3-
(2,4,6-trichl orophenyl)-1, 2- oxazol - 5-
yl) cycl obut anecar boxylic acid

To the conmpound (0.261 g) obtained in the preceding

step 2, tert-butanol (3 m), acetonitrile (5 mM), water
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(1 m), sodiumdi hydrogen phosphate di hydrate (0.065 g),
2-met hyl - 2-butene (0.18 m ), and sodiumchlorite (0.077
g) were added, and the m xture was stirred at room
tenperature for 1.5 hours. The reaction solution was
rendered weakly acidic by the addition of 1 N
hydrochl oric acid, followed by extraction with
di chl oronmet hane. The extract was washed wi th saturated
saline and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure to
obtain the title conmpound (0.198 Q).
'H NMR (CDCl 3) & 1.99-2.38 (2H, n), 2.33 (3H, s), 2.73-
2.79 (4H, n), 4.87 (2H, s), 6.51 (1H, d, J = 15.7 Hz),
7.00 (1H, s), 7.29-7.33 (3H, n), 7.57 (1H, d, J = 7.9 Hz),
8.35 (1H, d, J = 7.9 Hz), 8.52 (1H, d, J = 15.7 Hz).
MS (nmfz): 703 (M+H) ™.
[ 0533]

[Step 4] 2,2,2-Trichloroethyl (1-{[5-][1-
(di nmet hyl car banoyl ) cycl obutyl ]-3-(2, 4, 6-trichl orophenyl) -
1, 2- oxazol - 4-yl ] carbonyl } - 3- met hyl - 1Hi ndol - 4-yl ) pr op- 2-
enoat e

To a solution of the conpound (0.064 g) obtained in
the preceding step 3 and O (7-azabenzotriazol -1-yl)-
N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphate (0.045
g) in NNdinethylformamde (1 m), dinethylamne (2.0
nmol solution in tetrahydrofuran, 0.091 m) was added, and
the m xture was stirred at roomtenperature for 1 hour

Et hyl acetate and saturated saline were added to the
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reaction solution, which was then separated into two
| ayers. The aqueous | ayer was subjected to extraction
with ethyl acetate. The organic |ayers were conbi ned,
washed with saturated saline and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (0.068
g)
'H NMR (CDCl5) & 2.03-2.24 (2H, m, 2.43 (3H, s), 2.61
(3H, s), 2.65 (3H, s), 2.82-2.92 (4H, n), 4.88 (2H, s),
6.51 (1H, d, J = 15.7 Hz), 6.79 (1H, d, J = 1.2 Hz), 7.30
(1H, t, J = 7.9 Hz), 7.37 (2H, s), 7.58 (1H, d, J = 7.9
Hz), 8.36 (1H, d, J = 7.9 Hz), 8.58 (1H, d, J = 15.7 Hz).
MS (nmfz): 730 (M+H)".
[ 0534]

[Step 5] (2E)-3-(1-{[5-]1-
(Di et hyl car banoyl ) cycl obutyl ]-3-(2,4, 6-trichl orophenyl) -
1, 2- oxazol - 4-yl ] carbonyl } - 3- met hyl - 1Hi ndol - 4-yl ) pr op- 2-
enoi c acid

To a solution of the conpound (0.054 g) obtained in
the preceding step 4 in tetrahydrofuran (2 m), water
(0.2 M), indium (0.127 g), and formc acid (0.08 m)
wer e added, and the m xture was stirred at 100°C for 1
hour using a m crowave apparatus. |Indium (0.085 g) was
further added to the reaction solution, and the m xture

was stirred at 100°C for 30 m nutes using a m crowave
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apparatus. The inorganic matter was filtered off, and
wat er and ethyl acetate were added to the filtrate, which
was then separated into two |ayers. The organic |ayer
was washed with saturated saline and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography
(di chl or onet hane/ net hanol ) and then purified by
preparative thin-layer chromatography
(di chl or onet hane/ met hanol) to obtain the title conpound
(0.009 Q).
'H NMR (CDCl 3) & 2.03-2.14 (1H, n), 2.17-2.28 (1H, m),
2.43 (3H, s), 2.62 (3H, s), 2.67 (3H, s), 2.83-2.96 (4H,
n, 6.36 (1H, d, J = 15.7 Hz), 6.78 (1H, s), 7.29 (1H t,
J =8.0 Hz), 7.38 (2H, s), 7.54 (1H, d, J = 8.0 Hz), 8.34
(1H, d, J = 8.0 Hz), 8.44 (1H d, J = 15.7 Hz).
MS (nmfz): 600 (M+H)".
[ 0535]

[ Exanpl e 90] (2E)-3-(1-{[5-(1-Am nocycl obutyl) - 3-
(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
nmet hyl - 1Hi ndol - 4-yl ) prop- 2-enoi ¢ aci d
[ 0536]
[ Formul a 79]
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Step 4

[ 0537]

[ Step 1] Pentafl uorophenyl 5-{1-[(tert-
but oxycar bonyl ) (prop-2-en-1-yl)am no] cycl obutyl } - 3-
(2,4,6-trichlorophenyl)-1, 2- oxazol e-4-carboxyl ate

The title conpound (1.01 g) was obtai ned by the sane
nmethod as in step 1 of Exanple 1 using the conpound
obt ai ned i n Reference Exanpl e X-65.
'H NWVR (CDCl ) & 1.36 (9H, s), 1.91-2.06 (2H, n), 2.69-
2.78 (2H, n), 2.88-2.96 (2H, n), 4.07-4.13 (2H, n), 5.19-
5.28 (2H, n), 5.92-6.02 (1H, n), 7.45 (2H, s).
[ 0538]

[Step 2] tert-Butyl (2E)-3-(1-{[5-{1-[(tert-
but oxycar bonyl ) (prop-2-en-1-yl)am no] cycl obutyl } - 3-
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(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
nmet hyl - 1H i ndol - 4-yl ) prop- 2- enoat e

The title conmpound (0.899 g) was obtained by the
same nethod as in step 2 of Exanple 1 using the conpound
(1.01 g) obtained in the preceding step 1 and the
conmpound (0.389 g) obtained in Reference Exanple E-8.
'H NMR (CDCl 3) & 1.28 (9H, brs), 1.54 (9H, s), 1.89-1.99
(1H, m, 2.12-2.27 (1H, n), 2.31 (3H, d, J = 1.2 Hz),
2.60-2.79 (2H, n), 2.81-2.99 (2H, n), 3.60-3.74 (2H, m),
5.11-5.18 (2H, n), 5.79-5.89 (1H, n), 6.35 (1H, d, J =
15.7 Hz), 6.91 (1H, brs), 7.26-7.32 (3H, n), 7.51 (1H, d,
J=7.9 H), 8.25 (1H, d, J = 15.7 Hz), 8.39 (1H, d, J =
7.9 Hz).
MS (mz): 740 (M+H) ™.
[ 0539]

[Step 3] (2E)-3-[3-Methyl-1-({5-[1-(prop-2-en-1-
yl)cycl obutyl]-3-(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-
yl }carbonyl ) -1Hi ndol - 4-yl ) prop-2-enoic acid

To a solution of the conpound (0.40 g) obtained in
the preceding step 2 in dichloronethane (2 m), 4 N
hydrochl ori ¢ aci d-1, 4-di oxane (4 nl) was added, and the
m xture was stirred at roomtenperature for 2.5 hours.
The reaction solution was concentrated under reduced
pressure. Trifluoroacetic acid (3 mM) was added to the
resi due obtai ned, and the m xture was stirred at room
tenperature for 1 hour. The reaction solution was

concentrated under reduced pressure, and dichl oronet hane
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and water were added to the residue obtained, which was
then separated into two |ayers. The organic | ayer was
washed with water and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and diethyl ether and n-hexane were added to
the residue obtained. The resulting solid was coll ected
by filtration to obtain the title conpound (0.281 Q).
HNWR (CDO 3) & 1.99-2.10 (1H, m, 2.12-2.22 (1H m,
2.27-2.36 (2H, nm), 2.35 (3H, s), 2.63-2.70 (2H, n), 3.11
(2H, d, J = 6.0 Hz), 4.93-4.97 (1H, ), 5.00-5.06 (1H ),
5.69-5.79 (1H, n), 6.45 (1H, d, J = 15.7 Hz), 6.95 (1H d,
J=1.2 H), 7.32-7.37 (3H, ), 7.57 (1H, d, J = 7.9 Hz),
8.40 (1H, d, J = 7.9 Hz), 8.46 (1H, d, J = 15.7 Hz).
MS (mz): 584 (M+H) ™.
[ 0540]

[Step 4] (2E)-3-(1-{[5-(1-Am nocycl obutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

To the conmpound (0.237 g) obtained in the preceding
step 3, 3-di phenyl phosphanyl propyl (di phenyl ) phosphane
(0.084 g), and bis[(2,2,2-trifluoroacetyl)oxy]palladi um
(0.067 g), acetonitrile (2 M) and water (0.2 mM) were
added, and the m xture was stirred at 110°C for 1 hour
under a nitrogen atnosphere using a m crowave appar at us.
The insoluble matter was filtered off, and then, the
filtrate was concentrated under reduced pressure, and the

resi due obtained was purified by silica gel colum
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chr omat ogr aphy (di chl or onet hane/ net hanol ) and t hen
purified by preparative thin-layer chromatography
(di chl or onet hane/ met hanol ). Di chl or onet hane was added to
the residue obtained. The resulting solid was collected
by filtration to obtain the title conpound (0.020 Q).
'H NVR (DMBO-dg) &: 1.84-1.92 (1H, n), 2.01-2.10 (3H, m,
2.35 (3H, s), 2.65-2.70 (2H, n), 6.50 (1H, d, J = 15.7
Hz), 7.29 (1H, s), 7.33 (1H t, J = 7.9 Hz), 7.68 (1H d,
J=7.9 Hz), 7.83 (2H, s), 8.23-8.28 (2H, n).
MS (nmlz): 544 (M+H) ™.
[ 0541]

[ Exanpl e 91] (2E)-3-[1-({5-[2- (D nmethyl am no) pr opan-
2-yl]1-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-
yl }car bonyl) - 3- net hyl - 1H i ndol - 4-yl ] prop-2-enoic acid
[ 0542]
[ For mul a 80]

Step 2

[ 0543]
[Step 1] tert-Butyl (2E)-3-[1-({5-]2-
(di net hyl am no) propan-2-yl]-3-(2,4,6-trichl orophenyl) -
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1, 2- oxazol - 4-yl }carbonyl ) - 3-met hyl - 1Hi ndol - 4-yl ] pr op- 2-
enoat e

To a solution of the conpound (0.220 g) obtained in
step 3 of Exanple 84 in 1, 2-dichloroethane (3 m),

f or mal dehyde (37% aqueous sol ution, 0.136 m) and sodi um
triacet oxyborohydride (0.387 g) were added, and the

m xture was stirred at roomtenperature for 1 hour

Water and di chl oronmet hane were added to the reaction

sol ution, which was then separated into two |ayers. Then,
the organic |layer was dried over anhydrous sodi um sul fate.
The solvent was distilled off under reduced pressure to
obtain the title conmpound (0.199 Q).

'H NWR (CDO 3) & 1.49 (6H, brs), 1.54 (9H, s), 2.14 (6H,
s), 2.41 (3H, d, J = 1.2 Hz), 6.36 (1H, d, J = 15.7 Hz),
7.01 (1H, s), 7.30 (1H t, J = 7.9 Hz), 7.34 (2H s),
7.52 (1H, d, J = 7.9 Hz), 8.31 (1H, d, J = 15.7 Hz), 8.43
(1H, d, J = 7.9 Hz).

MS (mMz): 616 (MH)".

[ 0544]

[Step 2] (2E)-3-[1-({5-[2-(D nethyl am no) propan- 2-
yl1-3-(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl }car bonyl ) -
3-net hyl - 1H-i ndol - 4-yl ] prop- 2-enoi c acid

The title conmpound (0.127 g) was obtai ned by the
same nethod as in step 3 of Exanple 10 using the conmpound

(0.199 g) obtained in the preceding step 1.
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'H NWR (CDO 3) & 1.51 (6H, brs), 2.15 (6H, s), 2.41 (3H,
s), 6.42 (1H, d, J = 15.7 Hz), 7.03 (1H, s), 7.31-7.35

(3H, n), 7.56 (1H, d, J = 7.9 Hz), 8.46-8.50 (2H, ).
MS (mz): 516 (M+H)".

[ 0545]

The foll owi ng conpound was obt ai ned by the sanme

met hod as in Exanple 91 using the conpound obtained in

step 3 of Exanpl e 86.

[ 0546]

[ Tabl e 60]

Example
No.

Name and structure

Instrumental data

(2E)-[1-({ 5-[1-(Dimethylamino)cyclopropyl]-3-
(2,4,6-trichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-3,4-dihydrobenzo[ cd]indol-5(1H)-
ylidene]ethanoic acid

'"H-NMR(CDCl4)3:1.19-

1.30(4H,m),2.25(6H,5),2.84(
2H,t,J=6.4Hz),3.40(2Ht,J=6.
4HZ),6.53(1H,5),6.94(1H,9),7
.33(2H,9),7.36(1H,t,J=7.9Hz)

92 7.50(1H,d,J=7.9H2),8.17(1H
o ,d,J=7.9Hz).
¢ MS(m/z):570(M+H)".
H
[ 0547]

[ Exanpl e 93] (2E)-3-(1-{[5-(1-Cyanocycl obutyl) - 3-

(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-

met hyl - 1Hi ndol - 4-yl ) prop- 2-enoi ¢ aci d

[ 0548]

[ Formul a 81]
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Step 2

Cl

[ 0549]

[Step 1] 2,2,2-Trichloroethyl (2E)-3-(21-{[5-(1-
car banoyl cycl obutyl )-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 3- et hyl - 1H-i ndol - 4-yl ) pr op- 2-
enoat e

To a solution of the conpound (0.067 g) obtained in
step 3 of Exanple 89 and O (7-azabenzotriazol-1-yl)-
N, N, N, N -tetranet hyl uroni um hexaf |l uorophosphate (0.047
g) in NNdinethylformamde (1 m), N, N-di(propan-2-
yl)ethylam ne (0.049 m) was added, and the m xture was
stirred at roomtenperature for 5 mnutes. Then,
anmmoni um chl oride (0.008 g) was added thereto, and the
m xture was stirred overnight at roomtenperature. Wter
and ethyl acetate were added to the reaction sol ution,
whi ch was then separated into two | ayers. The aqueous
| ayer was subjected to extraction with ethyl acetate.

The organic | ayers were conbi ned, washed with saturated
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saline and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum

chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (0.034 g).

'HNWVR (CDO 3) & 1.90-2.00 (1H, m, 2.17-2.25 (1H m,
2.33 (3H, d, J = 1.2 Hz), 2.55-2.63 (2H, m, 2.90-3.00
(2H, n), 4.88 (2H, s), 5.73 (1H, brs), 6.53 (1H, d, J =
15.7 Hz), 6.98 (1H, d, J = 1.2 Hz), 7.30 (2H, s), 7.38
(1H, t, J = 7.9 Hz), 7.59-7.64 (2H, m), 8.39 (1H d, J =
7.9 Hz), 8.50 (1H, d, J = 15.7 Hz).

[ 0550]

[Step 2] 2,2,2-Trichloroethyl (2E)-3-(21-{[5-(1-
cyanocycl obutyl )-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-
yl ] carbonyl } - 3- net hyl - 1Hi ndol - 4-yl ) prop- 2- enoat e

To a solution of the conpound (0.290 g) obtained in
the preceding step 1 in pyridine (1 m), trifluoroacetic
anhydride (0.172 m) was added, and the m xture was
stirred at roomtenperature for 1 hour. The reaction
sol uti on was concentrated under reduced pressure, and
then, the residue obtained was diluted with ethyl acetate,
washed with 1 N aqueous hydrochloric acid sol ution-
saturated saline (1:1) and saturated aqueous sol ution of
sodi um bi carbonat e-saturated saline (1:1) in this order
and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure to

obtain the title conmpound (0.308 Q).

250



'HNWVR (CDO 3) & 2.15-2.25 (1H, m), 2.41 (3H, s), 2.44-
2.53 (1H, m), 2.75-2.82 (2H, M), 2.92-2.99 (2H, m), 4.88
(2H, s), 6.53 (1H, d, J = 15.7 Hz), 6.95 (1H, s), 7.35-

7.39 (3H, n), 7.61 (1H, d, J = 7.9 Hz), 8.41 (1H, d, J =
7.9 Hz), 8.55 (1H, d, J = 15.7 Hz).

MS (mz): 684 (M+H)".

[ 0551]

[Step 3] (2E)-3-(1-{[5-(1-Cyanocyclobutyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-3-nmet hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

The title conmpound (0.131 g) was obtained by the
same nethod as in step 5 of Exanple 89 using the conmpound
(0.289 g) obtained in the preceding step 2.

'H NWR (CDCl 3) & 2.15-2.25 (1H, n), 2.41 (3H, d, J = 1.2
Hz), 2.43-2.53 (1H, ), 2.76-2.83 (2H, n), 2.92-2.99 (2H,
n, 6.46 (1H, d, J = 15.7 Hz), 6.95 (1H, d, J = 1.2 Hz),
7.35-7.39 (3H, m, 7.59 (1H, d, J = 8.0 Hz), 8.41 (1H d,
J =8.0 Hz), 8.48 (1H, d, J = 15.7 Hz).

[ 0552]

[ Exanpl e 94] (2E)-[1-{[5-(1-Acryl oyl piperidin-4-yl)-
3-(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] car bonyl } - 3, 4-
di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d
[ 0553]

[ Formul a 82]
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[ 0554]

[ Step 1] Pentafl uorophenyl 5-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peridin-4-yl}-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol e- 4-car boxyl ate

To a solution of the conpound (20.0 g) obtained in
Ref erence Exanple X-38 in dichloromethane (200 m), N N
di (propan-2-yl)ethylamne (9.1 nl) and pentafl uorophenyl
trifluoroacetate (8.0 m) were added under ice cooling,
and the m xture was stirred overnight at room tenperature.
The reaction solution was concentrated under reduced

pressure, and the residue obtained was purified by silica
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gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (24.7 Q).
'H NVR (CDCl 3) & 2.07-2.24 (4H, m), 2.93-3.08 (2H, m),
3.61-3.73 (1H, n), 4.00-4.08 (2H, n), 7.44 (2H, s), 7.68-
7.63 (1H, n), 7.69-7.76 (2H, n), 8.02-8.06 (1H, n).
[ 0555]

[Step 2] tert-Butyl (2E)-[1-{[5-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peridin-4-yl}-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } -3, 4-
di hydrobenzo[ cd] i ndol -5(1H) -yl i dene] et hanoat e

To a solution of the conpound (5.22 g) obtained in
Ref erence Exanple E-17 in N, N-di met hyl formam de (97 m),
sodi um hydride (55% oil, 846 ng) was slowy added under
ice cooling, and the m xture was stirred at room
tenperature for 30 mnutes. The conpound (14.1 g)
obtained in the preceding step 1 was added to the
reaction solution under ice cooling, and the m xture was
stirred at roomtenperature for 10 mnutes. The reaction
solution was diluted with ethyl acetate under ice cooling,
and ice water was added thereto. After separation into
two | ayers, the organic |ayer was washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-

hexane/ et hyl acetate) to obtain the title conpound (11.5

9) .
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HNWR (CDA 3) & 1.53 (9H, s), 2.75 (2H, t, J = 6.7 Hz),
2.86-2.97 (4H, n), 2.88-2.95 (2H, n), 3.20-3.35 (3H, m),
3.94-4.02 (2H, ), 6.41 (1H, s), 6.78 (1H, s), 7.30-7.36
(3H, n), 7.46 (1H, d, J = 7.9 Hz), 7.60-7.65 (1H M),
7.66-7.76 (2H, n), 8.00 (1H, dd, J = 7.6, 2.1 Hz), 8.06
(1H, d, J = 8.5 Hz).
[ 0556]

[Step 3] tert-Butyl (2E)-[1-{[5-(piperidin-4-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-3, 4-
di hydrobenzo[ cd] i ndol -5(1H) -yl i dene] et hanoat e

To a solution of the conpound (14.2 g) obtained in
the preceding step 2 in acetonitrile (175 m), 4-
br onbbenzenet hi ol (6.61 g) and potassium carbonate (9. 67
g) were added under ice cooling, and the m xture was
stirred at roomtenperature for 7 hours. The reaction
solution was diluted with ethyl acetate under ice cooling,
and ice water was added thereto. After separation into
two | ayers, the organic |ayer was washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography
(di chl or onet hane/ met hanol) to obtain the title conpound
(8.66 g).
'H NVR (CDO 3) & 1.54 (9H, s), 1.91-2.17 (4H m), 2.71
(2H, td, J = 11.8, 3.2 Hz), 2.78 (2H, t, J = 6.7 Hz),
3.18-3.31 (3H, ), 3.34 (2H, t, J = 6.7 Hz), 6.42 (1H, s),
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6.84 (1H, s), 7.31-7.37 (3H, n), 7.47 (1H, d, J = 7.3 Hz),
8.10 (1H, d, J = 7.9 Hz).
[ 0557]

[Step 4] tert-Butyl (2E)-[1-{[5-(1-
acryl oyl pi peridin-4-yl)-3-(2,4,6-trichl orophenyl)-1, 2-
oxazol - 4-yl ] carbonyl } - 3, 4-di hydr obenzo[ cd] i ndol - 5( 1H) -
yl i dene] et hanoat e

To a solution of the conpound (6.13 g) obtained in
the preceding step 3 in dichloronethane (98 m),
triethylamne (2.7 m) and acryloyl chloride (0.95 m)
wer e added under ice cooling, and the m xture was stirred
at 0°C for 20 mnutes. Ilce water was added to the
reaction solution, followed by extraction wth chl oroform
The extract was washed with saturated saline and then
dri ed over anhydrous sodium sulfate. The sol vent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(5.93 g).
'HNVR (CDO 3) & 1.54 (9H, s), 2.00 (2H, ddd, J = 24.6,
11.9, 3.8 Hz), 2.08-2.16 (2H, n), 2.72-2.84 (3H, m),
3.12-3.25 (1H, n), 3.34 (2H, t, J

6.7 Hz), 3.42 (1H, tt,
J =11.5 4.2 Hz), 4.07-4.18 (1H, n), 4.70-4.81 (1H 1),
5.71 (1H, dd, J = 10.9, 1.8 Hz), 6.30 (1H, dd, J = 16.3,
1.8 Hz), 6.42 (1H, s), 6.59 (1H, dd, J = 16.9, 10.3 Hz),
6.81 (1H, s), 7.32 (2H, s), 7.35 (1H t, J = 7.9 Hz),

7.47 (1H, d, J = 7.3 Hz), 8.10 (1H, d, J = 7.9 Hz).
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[ 0558]
[Step 5] (2E)-[1-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol -4-yl]carbonyl }-3, 4-
di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d
The title conmpound (5.28 g) was obtained by the sane
nmethod as in step 3 of Exanple 10 using the conpound
(6.36 g) obtained in the preceding step 4.
IHNWR (CDO 3) & 2.02 (2H, ddd, J = 25.1, 11.8, 3.9 Hz),
2.09-2.20 (2H, n), 2.75-2.89 (3H, n), 3.16-3.28 (1H, brm,
3.38 (2H, t, J = 6.3 Hz), 3.44 (1H, tt, J = 12.1, 3.6 Hz),
4.07-4.19 (1H, n), 4.71-4.81 (1H, n), 5.75 (1H, dd, J =
10.9, 1.8 Hz), 6.30 (1H, dd, J = 16.9, 1.8 Hz), 6.54 (1H
s), 6.59 (1H, dd, J

16.6, 10.6 Hz), 6.84 (1H, s), 7.32
(2H, s), 7.39 (1H, t, J = 7.9 Hz), 7.52 (1H, d, J = 7.9

Hz), 8.14 (1H, d, J = 7.9 Hz).
MS (mMz): 624 (M+H) ™.
[ 0559]

The foll owi ng conpounds were obtained by the sane
nmet hod as in Exanple 94 using the conpounds obtained in
the Reference Exanpl es.

[ 0560]
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[ Tabl e 61]

Example Féif:,'ﬂegﬁf Structure and name Instrumental data
(2E)-3-(1{[5-(1- 'H-NMR(CDCl5)8:4.20-4.29(1H,m),4.45-
Acryloylazetidin-3-yl)-3- 4.56(2H,m),4.59-
(2,4,6-trichlorophenyl)-1,2- | 4.69(2H,m),5.76(1H,dd,J=10.6,1.5Hz),6.2
oxazol-4-yl]carbonyl}-1H- | 0(1H,dd,J=16.9,10.3Hz),6.40(1H,dd,J=16.

X-46 | indol-4-yl)prop-2-enoic acid | 9,1.2Hz),6.56(1H,d,J=16.3Hz),6.81(1H,d,J
95 =3.6Hz),7.16(1H,d,J=3.6Hz),7.36-
E-1 7.43(3H,m),7.60(1H,d,J=7.3Hz),8.06(1H,d
o | ,J=16.3Hz),8.31(1H,d,J=7.9H2).
o | MS(MV2):570(M+H)".
(2E)-3-(1{[5-(3- 'H-NMR(CDCl5)8:1.53-1.71(1H,m),1.84-
Acryloylpiperidin-3-yl)-3- | 2.45(2H,m),2.82-2.98(1H,m),3.19-
(2,4,6-trichlorophenyl)-1,2- | 3.38(2H,m),3.46-3.59(1H,m),3.95-
oxazol-4-yl]carbonyl}-1H- | 4.37(1H,m),4.51-
indol-4-yl)prop-2-enoic acid | 4.92(1H,m),5.30(1H,s),5.60-
X-45 5.79(1H,m),6.21-6.31(1H,m),6.47-
96 6.62(2H,m),6.77(1H,d,J=3.6Hz),7.16-
E-1 7.46(4H,m),7.51-7.62(1H,m),7.98-
o |8.08(1H,m),8.37(1H,d,J=8.5Hz).
MS(m/z):598(M+H)".
/ OH
(2E)-3-(1-{[5-(1-Acryloyl- | H-
3-methoxyazetidin-3-yl)-3- | NMR(CDCl3)5:3.25(3H,5),4.39(1H,d, =11
(2,4,6-trichlorophenyl)-1,2- | .5Hz),4.50(1H,d,J=9.7Hz),4.66(1H,d,J=11.
oxazol-4-yl]carbonyl}-1H- | 5HZz),4.79(1H,d,J=9.7Hz),5.78(1H,t,J=6.0
indol-4-yl)prop-2-enoic acid | Hz),6.21(1H,dd,J=16.9,10.3Hz),6.41(1H,d
X-73 d,J=17.2,1.5Hz),6.56(1H,d,J=15.7Hz),6.83
97 (1H,d,J=4.2Hz),7.16(1H,d,J=3.6Hz),7.35-
E1 7.45(3H,m),7.60(1H,d,J=7.3Hz),8.07(1H,d
o | JE15.7H2),8.39(1H,d,J=8.5H2).
MS(m/z):600(M+H)*.
/ OH
[ 0561]
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[ Tabl e 62]
(2E)-3-(1-{[5-(1-Acryloyl- | 'H-
3-methylazetidin-3-yl)-3- NMR(CDCI»)8:1.89(3H,s),4.18(1H,d,J=1
(2,4,6-trichlorophenyl)-1,2- | 0.3Hz),4.30(1H,d,J=9.1Hz),4.59(1H,d,J=1
oxazol-4-yl]carbonyl}-1H- | 0.3Hz),4.74(1H,d,J=9.1Hz),5.75(1H,dd,J=
indol-4-yl)prop-2-enoic 10.3,1.2Hz),6.17(1H,dd,J=16.9,10.9Hz),6.
X-55 acid 38(1H,dd,J=16.9,1.2H7),6.53(1H,d,J=16.3
08 Hz),6.72(1H,d,J=3.6Hz),7.15(1H,d,)=3.6
E-1 Hz),7.29-
7.33(2H,m),7.41(1H,t,3=7.9Hz),7.58(1H,d
o | JF7.9H2),8.02(1H,d,J=15.7Hz),8.35(1H,d
,J=8.5H2).
[ oH| MS(m/z):584(M+H)".
1
(2E)-3-(1-{[5-(1- -
Acryl oyI pl perl di n_4_y|)_3_ NM R(CDC' 3)6202(2H ,ddd,J=25.1,12.1,
(2.4,6-trichlorophenyl)-1.2- | 3:9H2),2.10-2.20(2H,m) 2.75-
oxazol-4-yl]carbonyl} -1H- | 287(1Hm),3.15
indol -4—y|)pr0p-2-enoi c 327(1H ,m) ,342(1H ,tt,J=11.5,3.6HZ) ,412
X-38 | 4ig -4.16(1H,m),4.73-
99 4.83(1H,m),5.76(1H,dd,J=10.6,1.5Hz),6.3
E-1 1(1H,dd,J=16.6,1.5Hz),6.56(1H,d,J=16.3
Hz),6.59(1H,dd,J=16.9,10.9Hz),6.77(1H,
d,J=3.6Hz),7.20(1H,d,J=4.2Hz),7.33(2H,s
),7.42(1H t,3=8.2Hz),7.60(1H,d,J=7.9Hz2),
8.07(1H,d,J=16.3Hz),8.38(1H,d,J=7.9Hz).
MS(API):598(M+H)".
[ 0562]
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(2E)-3-[1-({ 5-[1-(Prop-2- 'H-NMR(CDCl5)8:1.97-
ynoyl)piperidin-4-yl]-3- 2.20(4H,m),2.82(1H,t,0=11.2Hz),3.16(1H,
(2,4,6-trichlorophenyl)-1,2- | s),3.25(1H,dd,J=18.4,7.6Hz),3.43(1H,t,J=
oxazol-4-yl} carbonyl)-1H- | 11.5Hz),4.53(1H,d,J=13.9Hz),4.68(1H,d,J
indol-4-yl]prop-2-enoic =13.3Hz),6.56(1H,d,J=16.3Hz),6.77(1H,d
X-38 | acid J=3.6Hz),7.19(1H,d,J=3.6Hz),7.33(2H,9),
100 7.42(1H,t,J=7.9Hz),7.60(1H,d,J=7.3Hz),8.
E-1 07(1H,d,J=16.3Hz),8.38(1H,d,J=8.5Hz).
. MS(m/z):596(M+H)".
OH
(2E)-3-[1-({5-[1-(Prop-2- | '"H-NMR(CDCl)5:3.05(1H,s),3.38-
ynoyl)azetidin-3-yl]-3- 3.47(1H,m),4.27(1H,9,J=7.5Hz),4.42-
(2,4,6-trichlorophenyl)-1,2- | 4.51(2H,m),4.60-
oxazol-4-yl} carbonyl)-1H- | 4.68(2H,m),6.56(1H,d,J=16.3Hz),6.82(1H
indol-4-yl]prop-2-enoic ,d,J=3.6Hz),7.14(1H,d,J=3.6Hz),7.36-
X-46 | acid 7.43(3H,m),7.60(1H,d,J=7.9Hz),8.06(1H,
101 d,J=15.7Hz),8.30(1H,d,J=7.9Hz).
E-1 MS(m/z):570(M+H)*.
O
OH
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)3:1.94-2.06(2H,m),2.09-
Acryloylpiperidin-4-yl)-3- | 2.17(2H,m),2.71-2.84(1H,m),3.11-
(2,6-dichlorophenyl)-1,2- 3.24(1H,m),3.43(1H,tt,J=10.6,4.3Hz),4.06
oxazol-4-yl]carbonyl}-1H- | -4.18(1H,m),4.70-
%37 inqlol-4—y|)prop—2-enoic 4.82(1H,m),5.71(1H,dd,J=10.6,1.6Hz),6.2
102 acid 9(1H,dd,J=16.8,1.6Hz),6.51(1H,d,J=15.7
£1 Hz),6.58(1H,dd,J=16.8,10.6Hz),6.67(1H,
d,J=3.9Hz),7.16-
7.30(4H,m),7.37(1H,t,3=8.0Hz),7.55(1H,d
\J=7.4Hz),8.00(1H,d,J=16.0Hz),8.36(1H,d
J=7.8Hz).
MS(m/z):564(M+H)".
[ 0563]
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(2B)-3-[1-({ 51
(Ethenylsulfonyl)piperidin-
4-y11-3-(2,4,6-
trichlorophenyl)-1,2-
oxazol-4-yl} -carbonyl)-1H-

'H-NMR(CDCl5)8:2.10-2.24(4H,m),2.72-
2.79(2H,m),3.20-

3.28(1H,m),3.87(2H,d,J=12.7Hz),6.05(1H
,d,J=9.7Hz),6.26(1H,d,J=16.3Hz),6.44(1H
,dd,J=16.3,9.7Hz),6.56(1H,d,J=15.7Hz),6.

X-38 | indol-4-yl]prop-2-enoic 77(1H,d,J=3.6Hz),7.19(1H,d,J=3.6Hz),7.3
103 acid 3(2H,9),7.41(1H,t,J=8.2Hz),7.60(1H,d,>=
E-1 = 7.9Hz),8.07(1H,d,J=15.7Hz),8.37(1H,d,J=
N-5=° 8.5Hz).
° o | MS(M/2):634(M+H)".
N / OH
Cl
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.92-2.08(2H,m),2.08-
Acryloylpiperidin-4-yl)-3- | 2.19(2H,m),2.33(3H,s),2.72-
(2,4,6-trichlorophenyl)-1,2- | 2.86(1H,m),3.13-3.26(1H,m),3.39-
oxazol-4-yl]carbonyl} -3- 3.50(1H,m),4.08-4.19(1H,m),4.73-
w.3g | Methyl-1H-indol-4-y)prop- | 4.83(1H,m) 5.73(1H,dd,J=10.9,1.8H2),6.3
104 2-enoic acid 1(1H,dd,J=16.9,1.8H2),6.46(1H,d,J=15.7
E-8 Hz),6.60(1H,dd,J}=16.9,10.9Hz),6.92(1H,s
),7.32(2H,5),7.38(1H,t,J=7.9Hz),7.58(1H,
d,J=7.9Hz),8.34-8.51(2H,m).
MS(m/z):612(M+H)".
2-(1-{[5-(1- 'H-NMR(CDCl5)5:1.46-1.53(1H,m),1.70-
Acryloylpiperidin-4-yl)-3- | 1.76(1H,m),1.94-2.07(2H,m),2.09-
(2,4,6-trichlorophenyl)-1,2- | 2.39(3H,m),2.73-2.86(2H,m),3.13-
oxazol-4-yl]carbonyl}-1H- | 3.26(1H,m),3.34-3.43(1H,m),4.06-
X-38 indol -4—yl)cyc_:| opropane 4.19(1H,m),4.70-
105 carboxylic acid 4.80(1H,m),5.75(1H,dd,J=10.6,1.2Hz),6.3
7 0(1H,dd,J=16.9,1.2Hz),6.58(1H,dd,J=16.9
,10.3Hz),6.67(1H,d,J=4.2Hz),6.95(1H,d,J
=7.9Hz),7.13(1H,d,J=3.6Hz),7.30(1H,t,J=
7.9Hz),7.34(2H,s),8.19(1H,d,J=8.5H2).
MS(m/z):612(M+H)".
[ 0564]
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(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.95-2.07(2H,m),2.07-
Acryloylpiperidin-4-yl)-3- | 2.18(2H,m),2.29(3H,d,J=1.2Hz),2.76-
(2,4,-dichlorophenyl)-1,2- | 2.92(1H,m),3.15-3.60(2H,m),4.08-
oxazol-4-yl]carbonyl} -3- 4.20(1H,m),4.71-
w.q0 | Methyl-1H-indol-4-yl)prop- | 4.84(1H,m),5.78(1H,dd,J=10.6,1.5Hz) 6.3
106 2-enoic acid 1(1H,dd,J=16.9,1.8H2),6.46(1H,d,J=15.7
8 Hz),6.59(1H,dd,J=16.9,10.9Hz),6.76-
6.77(1H,m),7.28-
7.33(2H,m),7.39(1H,t,0=8.2Hz),7.47-
7.53(1H,m),7.60(1H,d,J=7.3Hz),8.39(1H,
d,J=7.9Hz),8.46(1H,d,J=15.7Hz).
MS(m/z):578(M+H)".
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.93-2.07(2H,m),2.07-
Acryloylpiperidin-4-yl)-3- | 2.19(2H,m),2.33(3H,s),2.71-
(2,4-dichloro-6- 2.87(1H,m),3.12-3.26(1H,m),3.36-
fluorophenyl)-1,2-oxazol-4- | 3.61(1H,m),4.07-4.20(1H,m),4.72-
%41 yl]carbonyl}-1H-indol-4- 4.83(1H,m),5.72(1H,d,J=10.3Hz),6.31(1H
107 yl)prop-2-enoic acid ,d,J=16.3Hz),6.46(1H,d,J=15.7Hz),6.60(1
8 H,dd,J=16.6,10.6Hz),6.84(1H,s),6.99-
7.05(1H,m),7.20(1H,s),7.38(1H,t,J=8.2Hz
),7.58(1H,d,J=8.5Hz),8.37(1H,d,J=8.5Hz)
8.42(1H,d,J=15.7Hz).
MS(m/z):596(M+H)".
[ 0565]
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(2B)-3-(1A[5-(21-
Acryloylpiperidin-4-yl)-3-
(2,6-dichlorophenyl)-1,2-
oxazol-4-yl]carbonyl} -3-
methyl-1H-indol-4-yl)prop-

'H-NMR(CDCl5)8:1.93-2.10(2H,m),2.11-
2.22(2H,m),2.29(3H,9),2.75-
2.88(1H,m),3.16-3.28(1H,m),3.45-
3.55(1H,m),4.10-4.20(1H,m),4.74-
4.83(1H,m),5.73(1H,dd,J=10.9,1.8Hz),6.3

108 X-37" | 2-enoic acid 1(1H,dd,J=16.3,1.8Hz),6.44(1H,d,J=15.7
HZ),6.61(1H,dd,J=16.6,10.6Hz),6.94(1H,s
E-8 ),7.18-
7.30(3H,m),7.36(1H,t,0=8.2Hz),7.56(1H,d
,J=7.9Hz),8.37-8.44(2H,m).
MS(m/z):578(M+H)".
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.93-
Acryloylpiperidin-4-yl)-3- | 2.13(4H,m),2.17(6H,s),2.21(3H,s),2.71-
(2,4,6-trimethyl phenyl)- 2.82(1H,brm),3.11-3.22(1H,brm),3.26-
1,2-oxazol-4-yl]carbonyl}- | 3.35(1H,m),4.07-4.16(1H,m),4.70-
-39 1H-indol-4-y|)prop-2-enoic 4.80(1H,m),5.72(1H,dd,J=10.9,1.8Hz),6.3
109 acid 0(1H,dd,J=16.3,1.8Hz),6.52-
£1 6.62(2H,m),6.73(1H,d,J=3.6Hz),6.81(2H,
5),7.08(1H,d,J=3.6Hz),7.39(1H,t,J=7.9Hz)
,7.58(1H,d,J=7.9Hz),8.06(1H,d,J=15.7Hz)
8.42(1H,d,J=7.9Hz).
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl3)8:1.93-
Acryloylpiperidin-4-yl)-3- | 2.13(4H,m),2.19(6H,s),2.70-
(4-chloro-2,6- 2.81(1H,brm),3.11-3.21(1H,brm),3.23-
dimethylphenyl)-1,2- 3.33(1H,m),4.07-4.16(1H,m),4.70-
oxazol-4-yl]carbonyl}-1H- | 4.80(1H,m),5.72(1H,dd,J=10.9,1.8Hz),6.3
X-43 | indol-4-yl)prop-2-enoic 0(1H,dd,J}=16.3,1.8Hz),6.53-
110 acid 6.62(2H,m),6.80(1H,d,J=3.6Hz),7.02(2H,
E-1 5),7.08(1H,d,J=3.6Hz),7.41(1H,t,J=7.9Hz)
,7.60(1H,d,J=7.9Hz),8.07(1H,d,J=15.7Hz)
,8.40(1H,d,J=7.9Hz).
[ 0566]
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(2E)-3-(1-{[5-(1-Acryloyl- | *H-NMR(CDCl5)8:1.55(3H,s),1.72-
4-methylpiperidin-4-yl)-3- | 1.80(2H,m),2.26-2.36(2H,brm),3.35-
(2,4,6-trichlorophenyl)-1,2- | 3.50(2H,brm),3.67-3.75(1H,brm),3.92-
oxazol-4-yl]carbonyl}-1H- | 4.01(1H,brm),5.68(1H,d,J=10.3Hz),6.27(
indol-4-yl)prop-2-enoic 1H,d,J=16.9Hz),6.49-
X-56 acid 6.59(2H,m),6.81(1H,d,J=3.6Hz),7.23(1H,
111 d,J=3.6Hz),7.32(2H,brs),7.41(1H,dd,J=8.
E1 2,4.1Hz),7.60(1H,d,J=7.9Hz),8.06(1H,d,J
=16.3Hz),8.43(1H,d,J=7.9Hz).
MS(m/z):612(M+H)".
(0]
/ OH
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.92-
Acryloylpiperidin-4-yl)-3- | 2.24(4H,m),2.33(3H,s),2.74-
(2,6-dichloro-4- 2.87(1H,m),3.14-3.28(1H,m),3.41-
fluorophenyl)-1,2-oxazol-4- | 3.51(1H,m),4.09-4.20(1H,m),4.73-
yl]carbonyl} -3-methyl-1H- | 4.83(1H,m),5.74(1H,dd,J=10.6,1.5Hz),6.3
X-42 | indol-4-yl)prop-2-enoic 1(1H,dd,J=16.9,1.8Hz),6.46(1H,d,}=15.7
112 acid Hz),6.60(1H,dd,J}=16.6,10.6Hz),6.92(1H,
E-8 d,J=1.2Hz),7.04-
7.10(2H,m),7.38(1H,t,J=8.2Hz),7.58(1H,d
,J=7.9H2),8.39(1H,d,J=7.9Hz),8.43(1H,d,
J=15.7H2).
MS(m/z):596(M+H)".
[ 0567]
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(2E)-3-(1{[5-(1-Acryloyl-
4-methyl pi peridin-4-yl)-3-
(2,4,6-trichlorophenyl)-1,2-
oxazol-4-yl]carbonyl} -3-
methyl-1H-indol-4-yl)prop-
2-enoic acid

'H-NMR(CDCl5)8:1.56(3H,s),1.73-
1.81(2H,m),2.29-2.39(5H,brm),3.34-
3.51(2H,brm),3.66-3.78(1H,brm),3.94-
4.04(1H,brm),5.68(1H,d,J=10.3Hz),6.27(
1H,d,J=16.3Hz),6.45(1H,d,J=15.7Hz) 6.4
9-6.59(1H,m),6.94(1H,s),7.24-

113 X-56 7.42(3H,m),7.58(1H,d,J=7.3Hz),8.41-
E.8 8.48(2H,m).
MS(M/z):626(M+H)".
O
/ OH
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl3)3:1.92-2.04(2H,m),2.06-
Acryloylpiperidin-4-yl)-3- | 2.14(2H,m),2.17(6H,s),2.21(3H,s),2.30(3
(2,4,6-trimethyl phenyl)- H,s),2.74-2.84(1H,m),3.13-
1,2-oxazol-4-yl]carbonyl}- | 3.24(1H,m),3.30-3.39(1H,m),4.04-
3-methyl-1H-indol-4- 4.18(1H,m),4.70-
" X-39 | yI)prop-2-encic acid 4.80(1H,m),5.71(1H,dd,J=10.3,1.8Hz) 6.3
0(1H,dd,J=16.9,1.8Hz),6.45(1H,d,J=15.7
E-8 Hz),6.59(1H,dd,J=16.9,10.9Hz),6.76(1H,s
),6.80(2H,5),7.35(1H,t,J=7.9Hz),7.57(1H,
d,J=7.9Hz),8.46-8.46(2H,m).
3-(1{[5-(1- 'H-NMR(CDCl5)8:1.91-2.06(2H,m),2.08-
Acryloylpiperidin-4-yl)-3- | 2.21(2H,m),2.29(3H,d,J=1.2Hz),2.69(2H,t
(2,4,6-trichlorophenyl)-1,2- | ,J=7.9Hz),2.76-2.89(1H,m),3.17-
oxazol-4-yl]carbonyl} -3- 3.28(1H,m),3.29(2H,t,J=7.9Hz),3.39-
%-38 methyl-1H-indol-4- 3.49(1H,m),4.07-4.18(1H,m),4.70-
115 yl)propanoic acid 4.79(1H,m),5.77(1H,dd,J=10.9,1.8H2),6.3
E.13 0(1H,dd,J=16.9,1.2Hz),6.59(1H,dd,J}=16.6
,10.6Hz),6.82(1H,d,J=1.2Hz),7.10(1H,d,J
=7.3Hz),7.25
7.33(3H,m),8.21(1H,d,J=8.5Hz2).
MS(m/z):614(M+H)".
[ 0568]
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(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)8:1.95-
Acryloylpiperidin-4-yl)-3- | 2.04(2H,m),2.07(3H,s),2.10-
(2,4,6-trichlorophenyl)-1,2- | 2.22(2H,m),2.75-2.87(1H,m),3.15-
oxazol-4-yl]carbonyl}-1H- | 3.27(1H,m),3.38-3.48(1H,m),4.07-
X-38 indol -4-y|)-2-methyl prop- 4.18(1H,m),4.71-
118 2-enoic acid 4.82(1H,m),5.76(1H,dd,J=10.6,1.5Hz),6.2
E-10 6-6.36(1H,m),6.51-6.64(2H,m),7.12-
7.16(1H,m),7.30-
7.45(4H,m),8.01(1H,s),8.30(1H,d,J=7.9H
7).
MS(m/z):612(M+H)".
(2E)-3-(1-{[5-(1-Acryloyl- | *H-NMR(CDCl5)3:1.98-
4-methoxypiperidin-4-yl)- | 2.46(4H,m),2.39(3H,s),3.03-
3-(2,4,6-trichlorophenyl)- 3.16(1H,m),3.24(3H,s),3.42-
1,2-oxazol-4-yl]carbonyl}- | 3.58(1H,m),3.80-3.91(1H,m),4.43-
3-methyl-1H-indol-4- 4.54(1H,m),5.72(1H,d,J=10.3Hz),6.29(1H
X-59 yl)prop-2-enoic acid ,dd,J=16.6,1.5Hz),6.45(1H,d,J=15.7Hz),6.
117 57(1H,dd,J=16.9,10.9Hz),6.95(1H,d,J=1.2
£.8 Hz),7.31-
7.41(3H,m),7.59(1H,d,J=7.9Hz),8.43-
8.51(2H,m).
2 | MS(m/z):642(M+H)".
/ OH
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl3)8:1.93-2.14(2H,m),2.15-
Acryloylpiperidin-4-yl)-3- | 2.24(2H,m),2.75-2.88(1H,m),3.15-
(2,4,6-trichlorophenyl)-1,2- | 3.29(1H,m),3.49-3.61(1H,m),4.10-
oxazol-4-yl]carbonyl}-1H- | 4.23(1H,m),4.75-
.38 indazol-4—yl)prop—2—enoic 4.84(1H,m),5.74(1H,dd,J=10.3,1.8Hz),6.3
118 acid 2(1H,dd,J}=16.9,1.8Hz),6.62(1H,d,J=16.3
o ;—iz),6.62(1H,dd,J=16.9,10.3Hz),7.33(2H,s
,7.60-
7.67(2H,m),8.03(1H,d,J=16.3Hz),8.14(1H
5),8.47(1H,dd,J=6.0,3.0Hz).
MS(m/z):599(M +H)".
[ 0569]
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(2E)-3-(1-{[5-{ 1-[(2E)- H-
But-2-enoyl] piperidin-4- NMR(CDCl5;)4:1.90(3H,dd,J=7.0,1.5H2),
yl}-3-(2,4,6- 1.93-2.06(2H,m),2.08-
trichlorophenyl)-1,2- 2.16(2H,m),2.33(3H,s),2.70-
oxazol-4-yl]carbonyl} -3- 2.84(1H,m),3.10-3.23(1H,m),3.37-
X-38 methyl -1H_-i ndol-4-yl)prop- | 3.48(1H,m),4.05-4.22(1H,m),4.68-
119 2-enoic acid 4.83(1H,m),6.29(1H,dq,J=15.1,1.8Hz),6.4
E-8 6(1H,d,J=15.7Hz),6.85-
6.95(2H,m),7.32(2H,s),7.38(1H,t,J=7.9Hz
),7.58(1H,d,J=7.9Hz),8.39(1H,d,J=7.3Hz)
8.43(1H,d,J=15.7Hz).
MS(m/z):626(M+H)".
(2E)-3-[1-({5-[1-Acryloyl- | 'TH-NMR(CDCl3)5:1.74-1.84(2H,m),2.37-
4- 2.50(2H,m),3.09(3H,5),3.24-
(methoxymethyl)piperidin- | 3.35(1H,brm),3.37-3.67(3H,brm),3.76-
4-y1]-3-(2,4,6- 3.88(1H,brm),4.16-
trichlorophenyl)-1,2- 4.29(1H,brm),5.70(1H,dd,J=10.3,1.8Hz),6
oxazol-4-yl} carbonyl)-1H- | .29(1H,dd,J=16.6,2.1Hz),6.53-
X-58 i nqlol -4-yl]prop-2-enoic 6.60(2H,m),6.76(1H,d,J=4.2Hz),7.27-
120 acid 7.34(3H,m),7.39(1H,dd,J=7.9,3.9Hz),7.58
E-1 (1H,d,J=7.9Hz),8.05(1H,d,J=15.7Hz),8.43
(1H,d,J=8.5Hz).
MS(m/z):642(M+H)".
O
/ OH
[ 0570]
[ Tabl e 71]
(2E)-3-(1-{[5-(1- 'H-NMR(CDCl5)3:1.94-2.06(2H,m),2.06-
Acryloylpiperidin-4-yl)-3- | 2.19(2H,m),2.34(3H,s),2.75-
(2,4-dichloro-5- 2.86(1H,m),3.02-3.27(1H,m),3.32-
fluorophenyl)-1,2-oxazol-4- | 3.42(1H,m),4.07-4.19(1H,m),4.70-
yl]carbonyl} -3-methyl-1H- | 4.82(1H,m),5.77(1H,dd,J=10.9,1.2Hz),6.3
X-44 | indol-4-yl)prop-2-enoic 1(1H,dd,J=16.9,1.8Hz),6.47(1H,d,J=15.7
121 acid Hz),6.59(1H,dd,J=16.9,10.3Hz),6.81(1H,s
E-8 ),7.34-

7.43(3H,m),7.60(1H,d,J=7.3Hz),8.38(1H,
d,J=7.9Hz),8.46(1H,d,J=15.7Hz).
MS(m/z):596(M+H)*.
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(2E)-3-(1-{[5-(1- 'H-NMR(CDCI5)3:1.91-2.04(2H,m),2.06-
Acryloylpiperidin-4-yl)-3- | 2.14(2H,m),2.19(6H,s),2.34(3H,s),2.73-
(4-chloro-2,6- 2.83(1H,m),3.10-3.24(1H,m),3.27-
dimethylphenyl)-1,2- 3.38(1H,m),4.04-4.18(1H,m),4.69-
oxazol-4-yl]carbonyl} -3- 4.79(1H,m),5.72(1H,dd,J=10.3,1.8Hz),6.3
X-43 | methyl-1H-indol-4-yl)prop- | 0(1H,dd,J=16.9,1.8Hz),6.45(1H,d,J=15.7
122 2-enoic acid Hz),6.58(1H,dd,J}=16.9,10.9Hz),6.75(1H,
E-8 d,J=1.2Hz),7.00(2H,s),7.37(1H,t,J=7.9Hz)
,7.58(1H,d,J=7.9Hz2),8.38-8.47(2H,m).
[0571]
[ Tabl e 72]
(2E)-3-(1-{[5-(1-Acryloyl- | *H-NMR(CDCl3)3:1.30-1.32(1H,m),2.03-
4-hydroxypiperidin-4-yl)-3- | 2.39(4H,m),2.28(3H,s),3.19-
(2,4,6-trichlorophenyl)-1,2- | 3.32(1H,m),3.59-3.73(1H,m),3.89-
oxazol-4-yl]carbonyl} -3- 4.02(1H,m),4.51-
methyl-1H-indol-4-yl)prop- | 4.67(1H,m),5.74(1H,d,J=10.3Hz),6.32(1H
X-47 2-enoic acid ,d,J=16.9Hz),6.45(1H,d,J=15.7Hz),6.63(1
123 H,dd,J=16.6,10.6Hz),6.87(1H,s),7.25-
E-8 7.32(2H,m),7.38(1H,t,J=7.9Hz),7.58(1H,d
,J=7.3Hz),8.34-8.44(2H,m).
MS(m/z):628(M+H)".
O
/ OH
(2E)-3-(1-{[5-(3-Acryloyl- | H-
3-azabicyclo[3.1.0] hex-6- NMR(CDCl5)4:2.05(1H,dd,J=8.2,3.9H2),
yl)-3-(2,4,6- 2.40(3H,s),2.56-
trichlorophenyl)-1,2- 2.66(2H,m),3.69(1H,dd,J=13.0,3.9H2),3.7
oxazol-4-yl]carbonyl} -3- o-
X-57 | methyl-1H-indol-4-yl)prop- | 3.87(2H,m),4.01(1H,d,J=13.3Hz),5.71(1H
124 2-enoic acid ,dd,J=9.4,2.7Hz),6.23-
E-8 6.38(2H,m),6.45(1H,d,J=15.7Hz),7.07(1H
,9),7.33
7.39(3H,m),7.58(1H,d,J=7.9Hz),8.34(1H,
d,J=7.9Hz),8.45(1H,d,J=15.7Hz).
MS(m/z):610(M+H)".
[ 0572]
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[ Tabl e 73]

(1{[5-(1-Acryloylpiperidin-
4-y1)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol-
4-yl]carbonyl} 1,3,4,5-
tetrahydrobenzo[ cd]indol-5-

'H-NMR(CDCl5)3:1.84-
2.18(6H,m),2.45-2.92(5H,m),3.13-
3.27(1H,m),3.41(1H,tt,J=11.5,3.8Hz),3.4
6-3.54(1H,m),4.05-4.18(1H,m),4.68-
4.80(1H,m),5.73(1H,dd,J=10.6,1.5Hz),6.

- X-38 | y)acetic acid 30(1H,dd,}=16.9,1.8Hz),6.58(1H,dd, =1
E.18 6.9,10.9Hz),6.76(1H,s),7.13(1H,d,;=7.3
Hz),7.28-
7.34(3H,m),7.98(1H,d,J=7.9Hz).
i | MS(m/z):626(M+H)*.
OH
(2E)-3-[1-({5-[1-Acryloyl- | *H-NMR(CDCl5)8:2.29-
4-(dimethylamino)piperidin- | 2.65(2H,m),2.34(3H,s),2.69-
4-y1]-3-(2,4,6- 2.94(2H,m),2.84(6H,s),3.88-
trichlorophenyl)-1,2-oxazol- | 4.25(2H,m),4.33-
4-yl} carbonyl)-3-methyl- 4.71(2H,m),5.71(1H,brs),6.28(1H,d,J=16
1H-indol-4-yl]prop-2-enoic | .3Hz),6.39-
X-61 | acid 6.58(1H,m),6.44(1H,d,J=15.7Hz),6.82(1
126 H,s),7.18-7.31(1H,m),7.38-
E-8 7.46(2H,m),7.60(1H,d,J=7.3Hz),8.35-
8.44(2H,m).
MS(m/z):655(M+H)".
o}
J[| oH
(2B)-[1{[5-(2- "H-NMR(CDCl3)5:1.93-
Acryloylpiperidin-4-yl)-3- 2.06(2H,m),2.08-2.18(2H,m),2.77-
(2,4-dichloro-6- 2.86(1H,m),2.78(2H,t,J=6.7Hz),3.14-
fluorophenyl)-1,2-oxazol-4- | 3.27(1H,m),3.37-
yl]carbonyl} -3,4- 3.48(1H,m),3.37(2H,t,J=6.7Hz),4.07-
X-41 | dihydrobenzo[cd]indol- 4.18(1H,m),4.72-
127 5(1H)-ylidene] ethanoic acid | 4.82(1H,m),5.73(1H,d,J=10.3Hz),6.30(1
E-17 H,d,J=16.3Hz),6.53(1H,s),6.59(1H,dd,J=
16.9,10.3Hz),6.77(1H,s),7.02(1H,d,J=8.5
Hz),7.19(1H,s),7.38(1H,t,J=7.9Hz),7.51(
f | 1H,d,J=7.9Hz),8.09(1H,d,J=8.5Hz).
oHl MS(m/z):608(M+H)".
[ 0573]
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[ Tabl e 74]

128

X-44

E-17

(2B)-[1{[5-(1-
Acryloylpiperidin-4-yl)-3-
(2,4-dichloro-5-
fluorophenyl)-1,2-oxazol -4-
yl]carbonyl} -3,4-
dihydrobenzo[ cd]indol-5(1H)-
ylidene]ethanoic acid

'"H-NMR(CDCl)3:1.91-
2.04(2H,m),2.04-2.13(2H,m),2.71-
2.82(1H,m),2.80(2H,t,J=6.7Hz),3.11-
3.25(1H,m),3.30-
3.43(1H,m),3.39(2H,t,=6.7Hz),4.05-
4.18(1H,m),4.69-
4.81(1H,m),5.73(1H,dd,J=10.3,1.8Hz),
6.30(1H,dd,J=16.9,1.8Hz),6.54(1H,5) 6.
58(1H,dd,J=16.9,10.3Hz),6.77(1H,s),7.
34-
7.43(3H,m),7.53(1H,d,J=7.9Hz),8.09(1
H,d,J=7.9Hz).

MS(m/z):608(M+H)*.

129

(26)-3-(1A[5-(1-
Acryloylpiperidin-4-yl)-3-
(2,4-dichloro-3-
fluorophenyl)-1,2-oxazol -4-
yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid

'H-NMR(CDCl5)3:1.92-
2.19(4H,m),2.32(3H,s),2.72-
2.89(1H,m),3.13-3.26(1H,m),3.31-
3.42(1H,m),4.06-4.20(1H,m),4.69-
4.83(1H,m),5.75(1H,dd,J=10.6,1.5Hz),
6.31(1H,dd,J=16.9,1.8Hz),6.47(1H,d,J=
15.7Hz),6.59(1H,dd,J=16.6,10.6Hz),6.8
0(1H,s),7.24-
7.43(3H,m),7.59(1H,d,J=7.3Hz),8.37(1
H,d,J=8.5Hz),8.45(1H,d,J=15.7Hz).

M S(m/z):596(M+H)*.

[ 0574]
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[ Tabl e 75]

(2E)-[1-{[5-(1- H-
Acryloylpiperidin-4-yl)-3-(2,4- | NMR(CDCI5)3:1.98(2H,ddd,J=24.8,12.1,
dichloro-3-fluorophenyl)-1,2- | 3.9Hz),2.04-2.15(2H,m),2.70-
oxazol-4-yl]carbonyl} -3,4- 2.86(1H,m),2.79(2H,t,J=6.3Hz),3.11-
dihydrobenzo[cd]indol-5(1H)- | 3.24(1H,m),3.30-
X-50 ylidene]ethanoic acid 3.43(1H,m),3.39(2H,t,J=6.3Hz),4.03-
130 4.19(1H,m),4.69-
17 4.83(1H,m),5.73(1H,dd,J=10.3,1.8Hz),6.
30(1H,dd,J=16.9,1.8Hz),6.54(1H,s),6.58(
7 1H,dd,J=16.6,10.6Hz),6.77(1H,s),7.30(1
oH | H,dd,J=8.5,1.2Hz),7.36(1H,dd,J=8.5,6.7
Hz),7.38(1H,t,J=7.9Hz),7.52(1H,d,J=7.9
Hz),8.07(1H,d,J=7.9Hz).
M S(m/z):608(M+H)".
(2B)-[1-{[5-(1- H-
Acryloylpiperidin-4-yl)-3-(2,4- | NMR(CDCI5)3:1.98(2H,ddd,J=24.8,12.1,
dichlorophenyl)-1,2-oxazol-4- | 3.9Hz),2.05-2.15(2H,m),2.72-
yl]carbonyl} -3,4- 2.85(3H,m),3.12-3.25(1H,brm),3.34-
40 di hydrobenzo[gd] [ n.dol -5(1H)- | 3.44(3H,m),4.02-4.18(1H,m),4.69-
131 ylidene] ethanoic acid 4.81(1H,m),5.73(1H,dd,J=10.3,1.8H2),6.
E.17 30(1H,dd,J=16.9,1.8Hz),6.53(1H,s),6.59(
1H,dd,J=16.9,10.9Hz),6.73(1H,s),7.27-
7.32(2H,m),7.38(1H,t,J=7.9Hz),7.47-
0 7.54(2H,m),8.10(1H,d,J=7.9Hz).
oH | MS(m/z):590(M+H)".
[ 0575]

[ Exanpl e 132] (2E)-3-(1-{[3-(1-Acryl oyl pi peridin-4-

yl)-5-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-

1H i ndol - 4-yl ) prop-2-enoic acid

[ 0576]

[ Formul a 83]
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Cl

Cl

[ 0577]

[Step 1] tert-Butyl 4-[4-({4-[(1E)-3-tert-butoxy-3-
oxoprop-1-en-1-yl]-1H i ndol -1-yl }carbonyl)-5-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 3-yl ] pi peri di ne-1-car boxyl ate

To a solution of the conpound (160 ng) obtained in
Ref erence Exanple X-76 in dichloromethane (2 m), 1-
chloro-N, N, 2-trinet hyl -1-propenylam ne (0.054 nm) was
added dropwi se under ice cooling, and the m xture was
stirred at roomtenperature for 1 hour. 1-Chloro-N, N, 2-
trimethyl -1-propenylamne (0.054 m) was further added to
the reaction solution under ice cooling, and the m xture
was stirred at roomtenperature for 45 mnutes. The
reaction solution was added to a solution of the conpound
(0.082 ny) obtained in Reference Exanple E-1, N N
di (propan-2-yl)ethylamne (0.16 m), and 4-

di met hyl am nopyri dine (4 ng) in dichloronethane (1 nl),

and the mxture was stirred overnight at room tenperature.
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The reaction solution was diluted with ethyl acetate,
washed with water and saturated saline in this order and
then dried over anhydrous sodiumsulfate. The sol vent
was distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound (93
ng) .

'HNWR (CDO 3) & 1.46 (9H, s), 1.55 (9H, s), 1.80-1.93
(2H, n), 2.01-2.10 (2H, ), 2.77-2.91 (2H, n), 3.15-3.25

(1H, m, 4.07-4.24 (2H, n), 6.46 (1H, d, J = 15.7 Hz),
6.71 (1H, d, J = 4.2 Hz), 7.14 (1H, d, J = 4.2 Hz), 7.31-
7.45 (3H, n), 7.54 (1H, d, J = 7.9 Hz), 7.85 (1H, d, J =
15.7 Hz), 8.37 (1H, d, J = 8.5 Hz).
[ 0578]

[Step 2] (2E)-3-(1-{[3-(1-Acryl oyl pi peridin-4-yl)-5-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1H
I ndol - 4-yl ) prop-2-enoic acid

To a solution of the conpound (93 ngy) obtained in
the preceding step 1 in dichloronethane (1 nl),
trifluoroacetic acid (2 m) was added at room tenperature,
and the m xture was stirred at roomtenperature for 1
hour. The reaction solution was concentrated under
reduced pressure. Dichloronmethane (2 m) and a saturated
aqueous sol ution of sodium bicarbonate (1 m) were added
to the residue obtained under ice cooling, and acryl oyl
chloride (0.01 m) was added thereto with vigorous

stirring. The mxture was stirred at roomtenperature
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for 10 m nutes, then acryloyl chloride (0.01 nl) was
further added thereto, and the resulting m xture was
stirred for 10 m nutes. The reaction solution was cool ed
inice and rendered acidic with 1 N hydrochloric acid,
foll owed by extraction with dichloronethane. The extract
was washed with water and saturated saline in this order
and then dried over anhydrous sodium sul fate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel columm
chr omat ogr aphy (di chl or onet hane/ net hanol ) and preparative
t hi n-1ayer chromat ography (dichl oronet hane/ nethanol) to
obtain the title conpound (26 np).
'H NMR (CDCl5) & 1.82-2.06 (2H, m), 2.09-2.26 (2H, m),
2.80-2.93 (1H, n), 3.16-3.30 (1H, n), 3.29-3.40 (1H, m),
4.03-4.17 (1H, nm), 4.62-4.74 (1H, n), 5.70 (1H, dd, J =
10.3, 1.8 Hz), 6.28 (1H, dd, J = 16.9, 1.8 Hz), 6.55 (1H,
d, J = 15.7 Hz), 6.59 (1H, dd, J = 16.9, 10.3 Hz), 6.73
(1H, d, J = 3.6 Hz), 7.17 (1H, d, J = 3.6 Hz), 7.34 (2H
s), 7.42 (1H, t, J = 7.9 Hz), 7.59 (1H, d, J = 7.3 Hz),
8.04 (1H, d, J = 16.3 Hz), 8.41 (1H, d, J = 8.5 Hz).
MS (mz): 598 (M+H) ™.
[ 0579]

[ Exanpl e 133] (2E)-3-(1-{[3-(2, 6-D chl orophenyl) - 5-
(di met hyl am no) - 1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-
yl ) prop-2-enoic acid
[ 0580]
[ For mul a 84]
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Cl N\ J > O cl N\ /B
N )< N
= [ © Step 6 /[ “on
P P e
[ 0581]

[Step 1] (12)-2,6-Dichloro-N
hydr oxybenzenecar boxi m doyl chl oride

2, 6-Di chl orobenzal doxime (5.0 g) was dissolved in
N, N-di nethyl formam de (75 ml). To the solution, N
chl orosuccinimde (3.69 g) was added at room tenperature
under a nitrogen atnosphere. The mxture was stirred for
5 hours, and then, water was added thereto, followed by
extraction with diethyl ether. The extract was washed
Wi th saturated saline and then dried over anhydrous
sodium sul fate. The solvent was distilled off under
reduced pressure to obtain the title conmpound (6.13 g).
'H NVMR (CDO 3) & 7.30-7.41 (3H, m, 9.03 (1H brs).
[ 0582]
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[Step 2] Methyl 5-am no-3-(2, 6-dichlorophenyl)-1, 2-
oxazol e-4-car boxyl ate

To a solution of ethyl cyanoacetate (0.25 m) in
tetrahydrofuran (3 nl), a solution of sodi um net hoxi de
(28% solution in nmethanol, 0.46 m) in nethanol (6 nl)
was added dropw se under ice cooling under a nitrogen
at nosphere, and the m xture was stirred at room
tenperature for 1 hour. A solution of the conmpound (0.50
g) obtained in the preceding step 1 in tetrahydrofuran (1
m) was added dropwi se to the reaction solution under ice
cooling, and the m xture was stirred overnight at room
tenperature. The reaction solution was concentrated
under reduced pressure, and the residue obtai ned was
diluted with diethyl ether, washed with water and
saturated saline in this order and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (0. 40
9) -
'H NMR (CDCl 3) & 3.62 (3H, s), 6.08 (2H, brs), 7.30-7.41
(3H, m.
[ 0583]

[ Step 3] Methyl 3-(2,6-dichlorophenyl)-5-
(di net hyl am no) - 1, 2- oxazol e- 4- car boxyl at e

To a solution of the conpound (0.10 g) obtained in
the preceding step 2 in NN Ndinethylformamde (2 m),
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pot assi um carbonate (0.24 g) and nethyl iodide (0.49 g)
wer e added under ice cooling, and the m xture was stirred
at 50°C for 3.5 hours. The reaction solution was all owed
to cool, and then, water was added to the reaction
solution, followed by extraction wth ethyl acetate. The
extract was washed with saturated saline and then dried
over anhydrous sodium sul fate. The solvent was distilled
of f under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (0.085
9) .
'H NMR (CDCl 5) & 3.30 (6H, s), 3.47 (3H, s), 7.27-7.39
(3H, m.
[ 0584]

[Step 4] 3-(2, 6-Di chl orophenyl)-5-(di met hyl am no) -
1, 2- oxazol e-4-carboxylic acid

To a solution of the conpound (0.51 g) obtained in
the preceding step 3 in nethanol (10 ml), a 1 N aqueous
sodi um hydroxi de solution (10 mM) was added at room
tenperature, and the m xture was stirred at 50°C for 8
hours. After being allowed to cool, the reaction
sol ution was concentrated under reduced pressure, and
et hyl acetate was added to the residue obtained, which
was then separated into two | ayers. The aqueous | ayer
was neutralized by the addition of 1 N hydrochloric acid
under ice cooling, followed by extraction with ethyl

acetate. The extract was washed with saturated sali ne
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and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure to
obtain the title conmpound (0.36 Q).
'H NVR (CDCl 3) & 3.29 (6H, s), 7.26-7.37 (3H, n).
[ 0585]

[Step 5] tert-Butyl (2E)-3-(1-{[3-(2, 6-
di chl or ophenyl ) - 5- (di net hyl am no) - 1, 2- oxazol - 4-
yl ] carbonyl }-1Hi ndol - 4-yl ) prop- 2- enoat e

To a solution of the conpound (0.10 g) obtained in
the preceding step 4 in benzene (3 m), thionyl chloride
(0.122 M) and N, N-di net hyl formanmi de (0.01 nl) were added
under a nitrogen atnosphere, and the m xture was heat ed
to reflux for 3 hours. After being allowed to cool, the
reaction solution was concentrated under reduced pressure,
and the residue obtained was dissolved in N N
di met hyl formam de (3 m).
[ 0586]

To a solution of the conpound (0.08 g) obtained in
Ref erence Exanple E-1 in N, N-dinethylformamde (3 nl),
sodi um hydride (55% oil, 0.014 g) was added under ice
cool i ng under a nitrogen atnosphere, and the m xture was
stirred at roomtenperature for 2 hours. The acid
chl oride solution was added to the reaction solution
under ice cooling, and the m xture was stirred at room
tenperature for 16 hours. Water was added to the
reaction solution, followed by extraction with ethyl

acetate. The extract was washed with saturated sali ne
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and then dried over anhydrous sodiumsulfate. The
solvent was distilled off under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (0.165 g).
'H NVMR (CDCl3) & 1.55 (9H, s), 3.16 (6H, s), 6.42 (1H d,
J =15.7 Hz), 6.56 (1H, d, J = 4.2 Hz), 7.08-7.21 (3H, m,
7.30 (1H, d, J = 7.9 Hz), 7.34 (1H, d, J = 3.6 Hz), 7.45
(1H, d = 7.3 Hz), 7.84 (1H, d, J = 16.3 Hz), 8.21 (1H, d,
J = 8.5 Hz).
[ 0587]

[Step 6] (2E)-3-(1-{[3-(2, 6-D chl orophenyl) -5-
(di net hyl am no) - 1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-
yl ) prop-2-enoic acid

To a solution of the conpound (0.16 g) obtained in
the preceding step 5 in dichloronethane (7 nl),
trifluoroacetic acid (1 mM) was added under ice cooling,
and the mxture was stirred at roomtenperature for 18
hours. The reaction solution was diluted with
di chl oronet hane, washed wth water and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography
(di chl or onet hane/ met hanol) to obtain the title conpound
(0.083 0).
'H NVR (DVMBO-d6) & 3.04 (6H, s), 6.58 (1H, d, J = 15.7
Hz), 6.81 (1H, d, J = 3.6 Hz), 7.30-7.44 (4H, m), 7.54
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(1H, d, J = 3.6 Hz),
d, J =

brs).
[ 0588]

15. 7 Hz),

8.09 (1H, d, J =

7.64 (1H, d, J
8.5 Hz),

= 7.9 Hz), 7.83 (1H,

12. 46 (1H

The foll owi ng conpounds were obtained by the sane

net hod as in Exanple 133 using the conpound obtained in

step 2 of Exanple 133 as a starting naterial.

[ 0589]

[ Tabl e 76]

Exlzillrg ple Name and structure Instrumental data
(2E)-3-(1-{[3-(2,6-Dichlorophenyl)-5- 'H-NMR(DMSO-
(diethylamino)-1,2-oxazol-4- dp)5:1.16(6H,t,J=7.0Hz),3.45-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.54(4H,m),6.56(1H,d,J=16.3Hz),6.
acid 77(1H,d,J=3.6Hz),7.28-

134 o I 7.41(4H,m),7.45(1H,d,J=3.6Hz),7.6
NN o 2(1H,d,J=7.9Hz),7.79(1H,d,=15.7
& S Hz),8.07(1H,d,J=8.5Hz).
%ﬂ MS(m/2):498(M+H)".
(2E)-3-(1-{[3-(2,6-Dichlorophenyl)-5- 'H-NMR(DM SO-dg)5:1.90-
(pyrrolidin-1-yl)-1,2-oxazol-4- 1.96(4H,brm),3.40-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.53(4H,brm),6.56(1H,d,J=15.7Hz)
acid 6.75(1H,d,J=3.6Hz),7.29-
135 o /3 7.44(4H,m),7.47(1H,d,J=3.6Hz),7.6
a N o 2(1H,d,J=7.9Hz),7.81(1H,d,J=16.3
N{é%T/y/MOH Hz),8.08(1H,d,J=8.5Hz),12.44(1H,s
P ).
. M S(m2):496(M +H)".
(2E)-3-(1-{ [3-(2,6-Dichlorophenyl)-5- 'H-NMR(DM SO-d)5:3.41-
(morpholin-4-yl)-1,2-oxazol -4- 3.46(4H,m),3.62-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.67(4H,m),6.58(1H,d,J=15.7Hz),6.
acid 87(1H,d,J=4.2Hz),7.30-
136 o o 7.45(5H,m),7.59(1H,d,J=4.2Hz),7.6
N N o 5(1H,d,J=7.9Hz),7.84(1H,d,J=15.7
4 S Hz),8.08(1H,d,J=8.5Hz).
%ﬂ MS(m/2):512(M+H)".
[ 0590]
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[ Exanpl e 137] (2E)-3-(1-{[3-(2, 6-D chl orophenyl) - 5-
(cis-2, 6-di net hyl pi peridin-1-yl)-1, 2-oxazol -
yl ] carbonyl }-1Hi ndol - 4-yl ) prop-2-enoic acid
[ 0591]
[ For mul a 85]

N/O Br

(@]
o /L oo g M
/LO Step1 Step2 )L Step3

Br N( )
Cl
o )<
e Step4 Step5
(0] /
cl \J b 0 Y. b
JNA o Smp6

Cl

[ 0592]

[Step 1] tert-Butyl 3-bronoprop-2-ynoate

To a solution of tert-butyl 2-propynoate (50.0 g) in
acetone (500 m), silver nitrate (6.73 g) was added, and
the m xture was stirred at roomtenperature for 1 hour.
Wiile the reaction solution was cooled in a water bath,
N- br onosucci ni mde (79.2 g) was added thereto, and the
m xture was stirred at roomtenperature for 18 hours.
The reaction solution was filtered through celite, and

the filtrate was concentrated under reduced pressure. A
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di et hyl ether/n-pentane (1:4) m xed sol vent was added to
the resi due obtained, and the deposited insoluble nmatter
was filtered through celite. The filtrate was
concentrat ed under reduced pressure to obtain the title
conpound (81.3 g), which was used in the next reaction
wi t hout being purified.
[ 0593]

[Step 2] tert-Butyl 5-brono-3-(2,6-dichlorophenyl)-
1, 2- oxazol e-4-car boxyl ate

The conmpound (81.3 g) obtained in the preceding step
1 and the conpound (44.5 g) obtained in step 1 of Exanple
4 were dissolved in ethyl acetate (480 m). To the
solution, water (60 m) was added, and the m xture was
stirred. Sodium bicarbonate (50.0 g) was added thereto
under ice cooling, and the m xture was stirred at room
tenperature for 17 hours. The reaction solution was
filtered through celite, and the filtrate was
concentrated under reduced pressure. The residue
obt ai ned was di ssolved in ethyl acetate, and the sol ution
was washed with water and saturated saline in this order
and then dried over anhydrous sodium sul fate. The
sol vent was distilled off under reduced pressure, and
et hyl acet at e/ n-hexane was added to the residue obtai ned.
The resulting solid was collected by filtration to obtain
the title conmpound (34.7 g). Also, the filtrate was
concentrat ed under reduced pressure, and then, n-hexane

was added to the residue obtained. The resulting solid
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was collected by filtration to further obtain the title
compound (15.7 g).
'HNWR (CDA 3) & 1.27 (9H, s), 7.34-7.44 (3H, m.
[ 0594]

[ Step 3] 5-Bronp-3-(2,6-dichlorophenyl)-1, 2-oxazol e-
4- carboxylic acid

To a solution of the conpound (15.7 g) obtained in
the preceding step 2 in dichloronethane (50 nm),
trifluoroacetic acid (10 m) was added under ice cooling,
and the m xture was stirred at roomtenperature for 24
hours. The reaction solution was diluted with
di chl oronet hane, washed with water and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and n-hexane was added to the
resi due obtained. The resulting solid was col |l ected by
filtration to obtain the title conpound (9.95 g).
'H NVR (CDO 3) & 7.36-7.45 (3H, m).
[ 0595]

[Step 4] tert-Butyl (2E)-3-[1-[5-brono-3-(2, 6-
di chl orophenyl ) -1, 2- oxazol - 4-yl ] carbonyl } - 1H i ndol - 4-
yl ) prop- 2- enoat e

To a suspension of the conmpound (9.0 g) obtained in
the preceding step 3 in dichloronethane (180 m), N N
di met hyl formam de (0.1 m) was added, and the m xture was
stirred. Oxalyl chloride (2.5 m) was added thereto

under ice cooling, and the m xture was stirred at 30°C

for 3 hours.
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[ 0596]

To a suspension of the compound (6.5 g) obtained in
Ref erence Exanple E-1 in N, N-di nethylformam de (180 m),
sodi um hydride (55%o0il, 1.3 g) was added under ice
cooling, and the m xture was stirred at roomtenperature
for 2 hours. The reaction solution was cooled in ice and
added dropwi se to the acid chloride solution over 30
m nut es under ice cooling using a cannula. While heated
to roomtenperature, the mxture was stirred for 17 hours,
and then, water was added thereto, followed by extraction
with ethyl acetate. The extract was washed with
saturated saline and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (6.14 g).
'HNVR (CDCl3) & 1.57 (9H, s), 6.48 (1H, d, J = 16.3 Hz),
6.87-6.88 (1H, n), 7.33-7.39 (5H, n), 7.55 (1H, d, J =
7.3 Hz), 7.91 (1H, d, J = 16.3 Hz), 8.33 (1H, d, J = 8.5
Hz) .
[ 0597]

[Step 5] tert-Butyl (2E)-3-(1-{[3-(2, 6-
di chl orophenyl ) -5-(ci s-2, 6-di net hyl pi peridin-1-yl)-1, 2-
oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-yl ) prop- 2- enoat e

To a solution of the conpound (50 ng) obtained in
the preceding step 4 in N,Ndinethylformanmde (1 m),
ci s-2,6-dinethyl piperidine (0.024 mM) was added, and the
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m xture was stirred at 80°C for 7 hours. The reaction
sol uti on was concentrated under reduced pressure, and the
resi due obtained was purified by silica gel colum
chr omat ogr aphy (n-hexane/ethyl acetate) to obtain the
title conpound (16.1 ny).
'HNVR (CDO 3) & 1.36 (6H, d, J = 7.3 Hz), 1.56-1.60
(12H, n), 1.75-1.90 (3H, n), 4.27-4.31 (2H, m, 6.42 (1H,
d, J = 16.3 Hz), 6.57 (1H, d, J = 3.6 Hz), 7.04-7.14 (3H,
m, 7.29 (1H, d, J = 7.9 Hz), 7.37 (1H, d, J = 3.6 Hz),
7.44 (1H, d, J = 7.9 Hz), 7.84 (1H, d, J = 16.3 Hz), 8.19
(1H, d, J = 8.5 Hz).
MS (mz): 594 (M+H) ™.
[ 0598]

[Step 6] (2E)-3-(1-{[3-(2,6-D chl orophenyl)-5-(ci s-
2, 6-di net hyl pi peridin-1-yl)-1, 2-oxazol - 4-yl ] carbonyl }-1H
i ndol - 4-yl ) prop-2-enoic acid

To a solution of the conmpound (16.1 ng) obtained in
the preceding step 5 in dichloronethane (2 m),
trifluoroacetic acid (0.3 m) was added under ice cooling,
and the m xture was stirred overnight at room tenperature.
The reaction solution was diluted wi th dichl oronet hane,
washed with water and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by
preparative thin-layer chromatography

(chlorof orm nethanol) to obtain the title conpound (12.2

ng) .
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'H NVR (DMBO-dg) & 1.27 (6H, d, J = 6.7 Hz), 1.42-1.86
(6H n), 4.05-4.13 (2H, n), 6.58 (1H, d, J = 16.3 Hz),
6.88 (1H, d, J = 3.6 Hz), 7.30-7.44 (4H, m, 7.57 (1H d,
J=4.2 H), 7.64 (1H, d, J = 7.3 Hz), 7.83 (1H, d, J =
16.3 Hz), 8.08 (1H, d, J = 8.5 Hz).
MS (nmfz): 538 (M+H)".
[ 0599]

The foll owi ng conpound was obtai ned by the sanme

nmet hod as in Exanple 137.

[ 0600]

[ Tabl e 77]

Exsrg ple Name and structure Instrumental data
(2E)-3-(1-{[5-(Dimethylamino)-3-(2,4,6- | '"H-NMR(DMSO-
trichlorophenyl)-1,2-oxazol -4- ds)5:3.03(6H,s),6.59(1H,d,J=15.7H
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | z),6.86(1H,d,J=3.6Hz),7.33(1H,t,J=
acid 8.2Hz),7.55(1H,d,}=3.6Hz),7.61-

138 o 7.73(3H,m),7.86(1H,d,J=16.3Hz),8.
s NS o 07(1H,d,J=8.5Hz),12.45(1Hbrs).
N I om MS(m/z):504(M+H)".
CIO ~
Cl
[ 0601]

[ Exanpl e 139] (2E)-3-[1-({5-[(3R)-3-
(Am nomet hyl ) pyrrolidin-1-yl]-3-(2, 6-di chl orophenyl)-1, 2-
oxazol - 4-yl } carbonyl ) - 1Hi ndol - 4-yl ] prop-2-enoi c acid
[ 0602]
[ Formul a 86]
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Cl

[ 0603]

[Step 1] tert-Butyl (2E)-3-[1-({5-[(3R)-3-{[(tert-
but oxycar bonyl ) am no] net hyl } pyrrolidin-1-yl]-3-(2, 6-
di chl orophenyl ) -1, 2- oxazol - 4-yl } carbonyl ) - 1H i ndol - 4-
yl ] prop- 2- enoat e

To a solution of the conpound (50 ngy) obtained in
step 4 of Exanple 137 and (S)-3-N
but oxycar bonyl am nomet hyl pyrrol i di ne hydrochl oride (35.6
ng) in N,Ndinethylformamde (1 m), triethylam ne (0.037
m ) was added, and the m xture was stirred overnight at
roomtenperature. The reaction solution was concentrated
under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography
(chlorof orm nethanol) to obtain the title conpound (60.5
no) .
'H NWR (CDCl 5) & 1.42 (9H, s), 1.55 (9H, s), 1.74-1.87
(1H, m, 2.10-2.21 (1H, n), 2.51-2.64 (1H m, 3.12-3.32
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(2H, n), 3.34-3.81 (3H, n), 4.62-4.72 (1H, m, 6.42 (1H,
d, J =15.7 Hz), 6.51 (1H, d, J = 3.6 Hz), 7.06-7.21 (3H,
nm, 7.28-7.33 (2H, m), 7.44 (1H, d, J = 7.3 Hz), 7.83 (1H
d, J =15.7 Hz), 8.20 (1H, d, J = 8.5 Hz).
MS (nmfz): 681 (M+H)".
[ 0604]

[Step 2] (2E)-3-[1-({5-[(3R)-3-
(Am nonet hyl ) pyrrolidin-1-yl]-3-(2, 6-di chl orophenyl)-1, 2-
oxazol - 4-yl } carbonyl ) - 1Hi ndol - 4-yl ] prop-2-enoi c acid

To a solution of the conpound (60.5 ng) obtained in
the preceding step 1 in dichloronethane (3 nl),
trifluoroacetic acid (0.5 m) was added under ice cooling,
and the mxture was stirred at roomtenperature for 8
hours. The reaction solution was concentrated under
reduced pressure, then diluted wth dichloronethane and
rendered weakly basic by the addition of triethylam ne
under ice cooling. The reaction solution was
concentrated under reduced pressure, and the residue
obt ai ned was purified by preparative thin-layer colum
chr omat ogr aphy (chl orof or nf met hanol /water) to obtain the
title conpound (15.5 ny).
'H NVR (DMBO-dg) & 1.20-1.31 (2H, nm), 1.73-1.85 (1H, m,
2.04-2.16 (1H, n), 2.63-2.72 (3H, n), 2.83-2.91 (2H, m),
3.39-3.76 (3H, n), 6.56 (1H, d, J = 15.7z), 6.73 (1H, d,
J =3.6z), 7.30-7.35 (3H, m, 7.45 (2H, d, J = 3.62),
7.62 (1H, d, J = 7.3z), 7.79 (1H, d, J = 16.3z), 8.09 (1H
d, J = 8.5z).
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MS (m 2525 (MH) ™.
[ 0605]

The foll owi ng conpound was obtai ned by the sanme

nmet hod as in Exanple 139.

[ 0606]

[ Tabl e 78]

Exsrg ple Name and structure Instrumental data
(2E)-3-[1-({5-[(39)-3 'H-NMR(DM SO-d¢)5:1.76-
(Aminomethyl)pyrrolidin-1-yl]-3-(2,6- 1.86(1H,m),2.07-2.17(1H,m),2.55-
dichlorophenyl)-1,2-oxazol-4- 2.64(1H,m),2.84-2.99(3H,m),3.44-
yl} carbonyl)-1H-indol-4-yl]prop-2-enoic | 3.80(3H,m),6.56(1H,d,J=16.3Hz),6.

0 acid 71-6.75(1H,m),7.25-
14 o 7.52(7H,m),7.62(1H,d,J=7.3H2),7.8
o N( / o 0(1H,d,J=15.7HZ),8.09(1H,d,J=7.9
NG Hz).
L NS e M S(M/z):525(M+H)".
[ 0607]

[ Exanpl e 141] (2E)-3-[1-({5-[(2R)-4-Acryl oyl - 2-

met hyl pi perazi n-1-yl]-3-(2, 6-di chl orophenyl ) -1, 2- oxazol -

4-yl }carbonyl)-1H i ndol -4-yl ] prop-2-enoic acid

[ 0608]
[ Formul a 87]
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cl
[ 0609]

[Step 1] tert-Butyl (3R -4-[4-({4-[(1E)-3-tert-
but oxy- 3- oxoprop-1-en-1-yl]-1H1indol - 1-yl } carbonyl ] - 3-
(2, 6-di chl orophenyl ) -1, 2- oxazol - 5-yl ] - 3- net hyl pi per azi ne-
1-carboxyl ate

To a solution of the conpound (150 ng) obtained in
step 4 of Exanple 137 in N, N-di nethylformamde (3 m),
(3R)-1-tert-butoxycarbonyl - 3- net hyl pi perazi ne (107 nyg)
was added, and the mi xture was stirred overnight at room
tenperature. The reaction solution was concentrated
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (137
ng) .
'HNVR (CDO 3) & 1.32-1.37 (3H, m), 1.45-1.48 (9H, m,
1.54-1.57 (9H, m), 2.95-3.31 (2H, m), 3.37-3.66 (2H, M,
3.85-4.35 (3H, m), 6.42-6.46 (1H, n), 6.59 (1H, s), 7.10-
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7.22 (3H, m), 7.28-7.35 (2H, n), 7.45-7.49 (1H, n), 7.84
(1H, d, J = 18.7 Hz), 8.20 (1H, d, J = 8.5 Hz).
MS (nmfz): 681 (M+H)".
[ 0610]

[Step 2] (2E)-3-[1-({3-(2,6-Dichlorophenyl)-5-[(2R)-
2- et hyl pi perazi n-1-yl]-1, 2-oxazol - 4-yl } car bonyl ) - 1H
i ndol - 4-yl ] prop-2-enoic acid

To a solution of the conpound (137 ng) obtained in
the preceding step 1 in dichloronethane (5 nl),
trifluoroacetic acid (1 mM) was added under ice cooling,
and the m xture was stirred overnight at room tenperature.
The reaction solution was concentrated under reduced
pressure, then diluted with dichl oronethane and rendered
weakly basic by the addition of triethylam ne under ice
cooling. The reaction solution was concentrated under
reduced pressure to obtain the title conpound, which was
used in the next reaction w thout being purified.
[0611]

[Step 3] (2E)-3-[1-({5-[(2R)-4-Acryl oyl - 2-
nmet hyl pi perazi n-1-yl]-3-(2, 6-di chl orophenyl) -1, 2- oxazol -
4-yl }carbonyl)-1H i ndol -4-yl ] prop-2-enoic acid

The conpound obtained in the preceding step 2 was
suspended in dichloronethane (16 m). To the suspension,
a saturated aqueous solution of sodium bicarbonate (8 m)
and acryloyl chloride (0.034 nml) were added under ice
cooling, and the m xture was stirred at roomtenperature

for 5 hours. Acryloyl chloride (0.034 m) was further
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added to the reaction solution under ice cooling, and the
m xture was stirred overnight at roomtenperature. The
reaction solution was rendered acidic by the addition of
1 N hydrochloric acid under ice cooling, followed by
extraction wi th dichl oronmethane. The extract was dried
over anhydrous sodium sul fate. The solvent was distilled
of f under reduced pressure, and the residue obtai ned was
purified by silica gel colum chromatography
(di chl or onet hane/ met hanol) to obtain the title conpound
(86.4 nm).
'H NVR (DMBO-dg) & 1.19 (3H, d, J = 6.7 Hz), 2.87-3.11
(1H, n), 3.46-3.61 (2H, n), 3.94-4.30 (4H, n), 5.70 (1H,
d, J = 10.9 Hz), 6.11-6.21 (1H, m), 6.59 (1H d, J = 16.3
Hz), 6.71-6.83 (1H, m), 6.86 (1H s), 7.31-7.47 (4H m,
7.59 (1H, s), 7.66 (1H, d, J = 7.9 Hz), 7.84 (1H d, J =
16.3 Hz), 8.10 (1H, d, J = 8.5 Hz), 12.48 (1H, s).
MS (nmfz): 579 (M+H)".
[0612]

The foll ow ng conmpounds were obtained by the sane
met hod as in Exanple 141.
[ 0613]
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[ Tabl e 79]

EXE{S ple Name and structure Instrumental data
(2E)-3-(1-{[5-(4-Acryloylpiperazin-1-yl)- | *H-NMR(DM SO-d)5:3.46-
3-(2,6-dichlorophenyl)-1,2-oxazol -4- 3.57(4H,m),3.60-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.74(4H,m),5.69(1H,dd,J=2.4,10.3
acid Hz),6.12(1H,dd,J}=2.1,16.6Hz),6.58

f (1H,d,J=15.7Hz2),6.77(1H,dd,J=10.
142 . N//\N o 3,16.9Hz),6.85(1H,d,J}=3.6Hz),7.33
o N T (1H,t,J=7.9H2),7.36-
N I on 7.46(3H,m),7.60(1H,d,J=3.6Hz),7.6
P 5(1H,d,J=7.3H2),7.84(1H,d,J=15.7
Hz),8.10(1H,d,J=7.9Hz).
MS(m/z):565(M+H)".
(2E)-3-(1-{[5-(4-Acryloylpiperazin-1-yl)- | *H-NMR(DM SO-dg)3:3.45-
3-(2,4,6-trichlorophenyl)-1,2-oxazol -4- 3.54(4H,m),3.60-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.70(4H,m),5.69(1H,dd,J=2.4,10.3
acid Hz),6.12(1H,dd,J}=2.4,16.3Hz),6.60
f (1H,d,J=16.3Hz),6.76(1H,dd,J=10.
143 0 N//\N o 6,16.6Hz),6.91(1H,d,J=3.6Hz),7.34
g NI T (1H,t,3=8.2H2),7.62(1H,d,J=3.6H2)
N T on ,7.66-
o° 7.71(3H,m),7.87(1H,d,J=16.3H2),8.
cl 09(1H,d,J=7.9H2).
MS(m/z):601(M+H)".
(2E)-3-(1-{[5-(4-Acryloyl-cis-2,6- 'H-NMR1.23(6H,m),3.04-
dimethylpiperazin-1-yl)-3-(2,6- 3.11(1H,m),3.42-3.52(1H,m),3.98-
dichlorophenyl)-1,2-oxazol -4- 4.34(4H,m),5.74(1H,dd,J=2.1,10.6
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | Hz),6.21(1H,dd,J}=2.1,16.6Hz),6.57
acid (1H,d,J=16.3Hz),6.85(2H,dd,J=11.
144 = 2,16.0Hz),7.33(2H,t,J=7.9Hz),7.37-
o \N/\N o 7.42(2H,m),7.58(1H,d,J=3.6Hz),7.6
a \ 7 )J 0 3(1H,d,J=7.9H2),7.79(1H,d,J=16.3
N%JJOH Hz),8.09(1H,d,J=7.9Hz).
L ¥ MS(m/z):593(M+H)".
[ 0614]
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[ Tabl e 80]

(2E)-3-[1-({ 5-[(29)-4-Acryloyl-2-

methyl piperazin-1-yl]-3-(2,6-
dichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic

"H-NMR(DM SO-
ds)3:1.19(3H,d,J=6.7Hz),2.84-
3.16(1H,m),3.26-3.62(2H,m),3.94-
4.27(4H,m),5.70(1H,d,J=11.5H2),6.

acid 15(1H,dd,J=7.6,16.0Hz),6.59(1H,d,
145 f J=16.3Hz),6.72-6.84(1H,m),6.85-
0 \N/\N 5 6.88(1H,m),7.31-7.46(4H,m),7.57-
o NN T 7.60(1H,m),7.66(1H,d,J=7.9Hz),7.8
N%JJOH 4(1H,d,J=15.7Hz),8.10(1H,d,J=8.5
o° Hz),12.48(1H,9).
MS(m/z):579(M+H)".
(2E)-3-[1-({ 5-[(2R)-4-Acryloyl-2- H-
methylpiperazin-1-yl]-3-(2,4,6- NMR(CDCI3)6:0.89(1H,t,J=6.3Hz),
trichlorophenyl)-1,2-oxazol -4- 1.34(3H,d,J=6.3Hz),3.42-
yl} carbonyl)-1H-indol-4-yl]prop-2-enoic | 4.15(4H,m),4.32-
acid 4.65(2H,m),5.77(1H,d,J=10.3Hz),6.
= 37(1H,d,J=16.9Hz),6.46-
146 o ,;//\N«g 6.60(2H,m),6.70(1H,5),7.23(2H,5),7
LY 2 33
L o 7.42(2H,m),7.55(1H,d,J=7.3Hz),8.0
e 6(1H,d,J=14.5Hz),8.24(1H,d,J=8.5
cl Hz).
(2E)-3-(1-{[5-[7-Acryloyl-4,7- 'H-NMR(DM SO-dg)5:0.82-
diazaspiro[ 2.5] oct-4-yl]-3-(2,6- 0.92(2H,m),1.01-1.09(2H,m),3.36-
dichlorophenyl)-1,2-oxazol -4- 3.58(4H,m),3.68-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.78(2H,m),5.67(1H,d,J=10.3Hz),6.
acid 07-
= 6.17(1H,m),6.60(1H,d,J=16.3Hz),6.
147 o <N)/\N«(o 67-6.81(1H,m),6.90-
o W 0 6.96(1H,m),7.34(1H,t,3=7.9H2),7.3
N 7 om 9-7.52(3H,m),7.62-
e 7.71(2H,m),7.87(1H,d,J=16.3Hz),8.
07(1H,d,J=8.5Hz),12.48(1H,s).
MS(m/z):591(M+H)".
[ 0615]
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(2E)-3-[1-({ 5-[(3R)-4-Acryloyl-3-
methyl piperazin-1-yl]3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic
acid

——d

1

H-
NMR(CDCl)5:0.88(1H,t,J=6.3H2),
1.25-
1.31(2H,m),1.37(3H,d,J=6.3Hz),3.1
9-3.54(2H,m),3.77-
3.90(2H,m),5.75(1H,d,J=10.3Hz),6.

148 o NN 34(1H,d,J=16.9Hz),6.48-
s N o 6.57(2H,m),6.67-6.71(1H,m),7.18-
S 7.30(2H,m),7.32-
e %ﬂ o 7.41(2H,m),7.55(1H,d,J=7.9Hz),8.0
o 6(1H,d,J=15.7Hz),8.24(1H,d,J=7.9
Hz).
(2E)-3-[1-({ 3-(2,6-Dichlorophenyl)-5-[4- | *H-NMR(DM SO-d)5:3.10-
(ethenylsulfonyl) piperazin-1-yl]-1,2- 3.16(4H,m),3.52-
oxazol-4-yl} carbonyl)-1H-indol-4- 3.61(4H,m),6.12(1H,d,J=16.9H2),6.
yl]prop-2-enoic acid 22(1H,d,J=10.3Hz),6.59(1H,d,J=15
149 = .7THz),6.82-6.89(2H,m),7.29-
o N//\N’ﬁ; 7.47(4H,m),7.57(1H,d,J=3.6Hz),7.6
LD 2 S 6(1H,d,J=7.9Hz),7.84(1H,d,J=15.7
N I on Hz),8.07(1H,d,J=8.5Hz).
o° MS(m/z):601(M+H)".
(2E)-3-(1-{[5-[7-Acryloyl-4,7- 'H-NMR(CDCI5)3:0.86-
diazaspiro[2.5] oct-4-yl]-3-(2,4,6- 0.93(2H,m),1.01-1.13(2H,m),1.23-
trichlorophenyl)-1,2-oxazol -4- 1.30(2H,m),3.53-
yl]carbonyl} -1H-indol-4-yl)prop-2-enoic | 3.76(4H,m),5.73(1H,d,J=10.3Hz),6.
acid 27-
150 = 6.50(2H,m),6.55(1H,d,J=15.7Hz),6.
o <N)/\N«4: 73(1H,brs),7.22-
a \J A 0 7.38(4H,m),7.56(1H,d,J=7.3Hz),8.0
N 7(1H,d,J=16.3Hz),8.22(1H,d,J=8.5
_— / OH
c° Hz).
Cl
[ 0616]
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151

(2E)-3-(1-{[5-(4-Acryloyl-cis-2,6-
dimethylpiperazin-1-yl)-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} - 1H-indol-4-yl)prop-2-enoic
acid

YL
N
N’o N O
a W/ )J 0
S
N
—

OH
P &///J(
Cl

1

H-
NMR(CDCI53)5:0.88(1H,t,J=7.0Hz),
1.26(1H,t,J=7.3Hz),1.38(6H,d,J=6.
7Hz),3.09-3.19(1H,m),3.53-
3.87(1H,m),4.26-4.56(2H,m),5.78-
5.82(1H,m),6.42(1H,dd,J=16.9,1.8
Hz),6.50-
6.62(2H,m),6.66(1H,d,J=3.6Hz),7.1
8(2H,s),7.32-
7.38(2H,m),7.54(1H,d,J=7.9Hz),8.0
4(1H,d,J=15.7Hz),8.23(1H,d,J=8.5
Hz).

152

(2B)-3-[1-({5-[(2R,5R)-4-Acryloyl-2,5-
dimethylpiperazin-1-yl]-3-(2,4,6-
trichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl] prop-2-enoic

acid
~ L

.0 N (0]
cl N\/ \J, 9
NS
cl
cl

1

H-
NMR(CDCl3)5:1.19(3H,d,J=6.0H2)
,1.24-
1.28(2H,m),1.33(3H,d,J=6.0Hz),3.2
1(1H,dd,J=14.5,10.3Hz),3.92-
4.02(1H,m),4.22-4.30(1H,m),4.50-
4.60(1H,m),5.79(1H,d,J=10.9Hz),6.
42-
6.57(3H,m),6.61(1H,d,J=3.6Hz),7.1
7(2H,s),7.30-
7.37(2H,m),7.52(1H,d,J=7.3Hz),8.0
3(1H,d,J=15.7Hz),8.21(1H,d,J=8.5
Hz).

153

(2E)-3-(1-{[5-(4-Acryloyl-2,2-
dimethylpiperazin-1-yl)-3-(2,6-
dichlorophenyl)-1,2-oxazol -4-
yl]carbonyl} -1H-indol-4-yl) prop-2-enoic
acid
.0 "o
cl N\ / N\J (9]

=
N

d [ ToH

'H-NMR(DM SO-d;)5:1.43-
1.46(6H,m),3.35-3.41(3H,m),3.51-
3.57(1H,m),3.62-3.66(2H,m),5.68-
5.73(1H,m),6.13-6.19(1H,m),6.56-
6.92(3H,m),7.34(1H,t,J=8.2Hz),7.3
O-
7.49(4H,m),7.67(1H,d,J=7.3Hz),7.8
5(1H,d,J=16.3Hz),8.09(1H,d,J=7.9
Hz),12.48(1H,s).
MS(m/z):593(M+H)".

[0617]
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(2E)-3-[1-({ 5-[(2R)-4-Acryloyl-2-
cyclopropylpiperazin-1-yl]-3-(2,6-
dichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic
acid

'H-NMR(DM SO-dg)5:0.28-
0.40(2H,m),0.43-0.51(1H,m),0.55-
0.66(1H,m),1.24-1.28(4H,m),2.85-
3.03(1H,m),3.46-3.63(1H,m),4.02-
4.15(1H,m),4.33-4.47(1H,m),5.65-
5.74(1H,m),6.13(1H,d,J=16.3Hz),6.

154 60(1H,d,J=16.3Hz),6.72-
NSNS O 6.86(1H,m),6.95(1H,5),7.34(1H,t,J=

a W Z P 8.2Hz),7.42(2H,9),7.50-
JNE [ Ton 7.58(2H,m),7.68(1H,d,J=7.9Hz),7.8

c 6(1H,d,J=15.7Hz),8.10(1H,d,J=8.5

Hz),12.49(1H,5).
MS(m/z):605(M+H)".
(2E)-3-[1-({5-[(6R) 7-Acryloyl-6-methyl- | *H-NMR(DM SO-d)5:0.60-
4,7-diazaspiro[ 2.5]oct-4-yl]-3-(2,6- 1.45(7H,m),3.26-3.75(4H,m),4.29-
dichlorophenyl)-1,2-oxazol -4- 4.86(1H,m),5.67(1H,d,J=10.9Hz),6.
yl} carbonyl)-1H-indol-4-yl]prop-2-enoic | 12(1H,d,J=16.3Hz),6.59(1H,d,J=15
acid .7HZ),6.66-6.79(1H,m),6.82-
155 = 7.01(1H,m),7.24-7.47(3H,m),7.49-

o <N)/\N«4: 7.61(2H,m),9.59-

o NI, T o 9.62(1H,m),7.85(1H,d,J=16.3H2),8.
N%///J(OH 10(1H,d,J=7.9Hz),12.48(1H,9).

e MS(m/z):605(M+H)".
(2E)-3-[1-({5-[(6R)7-Acryloyl-6-methyl- | *H-NMR(CDCl;)5:1.25-
4,7-diazaspiro[ 2.5] oct-4-yl]-3-(2-chloro- | 1.34(9H,m),3.61(1H,d,J=13.9Hz),3.
6-fluorophenyl)-1,2-oxazol-4- 83-3.94(1H,m),4.47-
yl} carbonyl)-1H-indol-4-yl]prop-2-enoic | 4.55(1H,m),5.72(1H,d,J=10.3Hz),6.
acid 29-6.62(4H,m),6.83-

156 7.21(4H,m),7.34(1H,t,0=7.9Hz),7.5
2(1H,d,J=7.3Hz),8.01(1H,d,J=15.7
Hz),8.25(1H,d,J=7.9Hz).
[ 0618]
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157

(2E)-3-(1{[5-(4-Acryloyl-2,2-

dimethyl piperazin-1-yl)-3-(2-chloro-6-
fluorophenyl)-1,2-oxazol-4-yl] carbonyl} -
1H-indol-4-yl)prop-2-enoic acid

1

H-
NMR(CDCl3)8:1.60(6H,d,J=13.9H
2),3.37-3.49(2H,m),3.53-
3.64(3H,m),3.75(1H,s),5.76(1H,d,J
=11.5Hz),6.33-
6.55(3H,m),6.68(1H,brs),6.87-
6.95(1H,m),7.08-7.15(1H,m),7.20-
7.25(1H,m),7.28-
7.39(2H,m),7.53(1H,d,J=7.9Hz),8.0
4(1H,d,J=15.7Hz),8.23(1H,d,J=7.9
Hz).

158

(2E)-3-[1-({ 5-[(6R) 7-Acryloyl-6-methyI -
4,7-diazaspiro[ 2.5] oct-4-yl]-3-(2-chloro-
6-methoxyphenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl] prop-2-enoic
acid

(0]

'H-NMR(CDCl5)5:0.80-
1.02(4H,m),1.31-1.40(3H,m),2.98-
3.11(1H,m),3.45-3.70(5H,m),3.92-
4.00(2H,m),5.72(1H,d,J=9.1Hz),6.2
7-6.58(4H,m),6.89-
6.98(1H,m),7.07-7.15(1H,m),7.24-
7.28(2H,m),7.29-
7.36(1H,m),7.51(1H,d,J=7.9Hz),8.0
1(1H,d,J=15.7Hz),8.30(1H,d,J=8.5
Hz).

159

(2E)-3-[1-({ 5-[(BR) 7-Acryloyl-5-methyI -
4,7-diazaspiro[ 2.5]oct-4-yl]-3-(2,6-
dichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic
acid

<)/\ =

NON—N N0

cl \ )) 0
N\

=

OH
P izgrjrl

"H-NMR(DMSO-
ds)8:0.85(3H,d,J=6.7Hz),1.04-
1.13(4H,m),1.21-1.31(4H,m),3.21-
3.32(1H,m),3.51-4.24(4H,m),5.65-
5.73(1H,m),6.15(1H,dd,J=2.1,16.6
Hz),6.60(1H,d,J=15.7Hz),6.66-
6.83(1H,m),6.93(1H,brs),7.32-
7.45(3H,m),7.59-
7.69(3H,m),7.86(1H,d,J=16.3Hz),8.
06(1H,d,J=7.9Hz),12.48(1H,brs).
MS(m/z):605(M+H)*.

[ 0619]
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(2E)-3-[1-({ 5-[(6R) 7-Acryloyl-6-ethyl-
4,7-diazaspiro[ 2.5] oct-4-yl]-3-(2-chloro-
6-fluorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic
acid

'H-NMR(CDCl5)8:0.71-
1.09(6H,m),1.24-1.30(2H,m),1.64-
1.71(1H,m),3.56(1H,d,J=13.3Hz),3.
79-4.03(2H,m),4.17-
4.43(1H,m),5.72(1H,brs),6.26-

160 6.66(4H,m),6.87(1H,brs),7.03-
7.21(2H,m),7.24-
7.28(1H,m),7.34(1H,t,=7.9Hz),7.5
2(1H,d,J=7.9H2),8.02(1H,d,J=15.7
Hz),8.24(1H,d,J=8.5Hz).

(2E)-3-[1-({ 5-[(6R)7-Acryloyl-6-ethyl- H-

4,7-diazaspiro[ 2.5] oct-4-yl]-3-(2-chloro- | NMR(CDClI5)8:0.93(3H,t,J=7.3Hz),
6-methoxyphenyl)-1,2-oxazol -4- 1.24-1.34(2H,m),1.67-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic | 2.05(6H,m),3.47-3.64(3H,m),3.87-
acid 4.13(3H,m),5.72(1H,brs),6.27-

161 6.62(4H,m),6.92-7.16(2H,m),7.23-
7.36(3H,m),7.51(1H,d,J=7.3Hz),8.0
1(1H,d,J=15.7Hz),8.29(1H,d,J=7.9
Hz).

MS(m/z):615(M+H)".
(2E)-3-[1-({ 5-[(6R)7-Acryloyl-6-methyl- | *H-NMR(CDCl;)5:0.74-
4,7-diazaspiro[ 2.5]oct-4-yl]-3-(2-chloro- | 1.07(4H,m),1.24-
6-fluorophenyl)-1,2-oxazol -4- 1.40(5H,m),2.28(3H,s),2.98-
yl} carbonyl)-3-methyl-1H-indol -4- 3.07(1H,m),3.62(1H,d,J=11.5Hz),3.
yl]prop-2-enoic acid 89-

162 4.02(1H,m),5.73(1H,d,J=9.7Hz),6.2
7-6.49(3H,m),6.81-
7.01(2H,m),7.04-7.21(2H,m),7.24-
7.35(2H,m),7.51(1H,d,J=7.9Hz),8.2
8(1H,d,J=8.5H2),8.40(1H,d,J=15.7
Hz).

[ 0620]
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163

(2E)-3-[1-({ 5-[(6R) 7-Acryloyl-6-ethyl-
4,7-diazaspiro[ 2.5] oct-4-yl]-3-(2,6-
dichlorophenyl)-1,2-oxazol -4-

yl} carbonyl)-1H-indol-4-yl]prop-2-enoic
acid

—d

..
N’ N O
cl \ \J/,,/ 0]
NS
o = / OH
Cl

'H-NMR(DM SO-d5)5:0.60-
0.81(5H,m),0.98-1.66(4H,m),3.24-
3.41(5H,m),5.67(1H,dd,J=2.1,10.6
Hz),6.12(1H,dd,J=2.1,16.6Hz),6.55
-6.64(1H,m),6.68-6.83(1H,m),6.85-
6.99(1H,m),7.27-7.48(3H,m),7.51-
7.70(3H,m),7.79-
7.91(1H,m),8.09(1H,d,J=7.9Hz),12.
51(1H,brs).

MS(m/z):619(M+H)*.

[ 0621]

[ Exanpl e 164] (2E)-3-(3-[5-tert-Butyl-3-(2, 4, 6-

trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-1-met hyl - 1H

I ndol - 7-yl ) prop-2-enoic acid

[ 0622]

[ Formul a 88]

[ 0623]
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[Step 1] (7-Bronp-1Hindol-3-yl)[5-tert-butyl-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] net hanone

To a solution of the conpound (1.00 g) obtained in
Ref erence Exanple X-5 and N, N-di met hyl f ormam de (10 pl)
in dichloronmethane (20 m ), oxalyl chloride (743 ng) was
added, and the m xture was stirred at roomtenperature
for 1 hour. The reaction solution was concentrated under
reduced pressure to obtain acid chloride.
[ 0624]

To a solution of the acid chloride in
di chl oronmet hane (15 nml), al um num chloride (781 ng) was
added under ice cooling under a nitrogen atnosphere, and
the m xture was stirred at roomtenperature for 10
m nut es.
[ 0625]

To a solution of 7-bronmoindole (1.16 g) in
di chl oronet hane (15 m ), the reaction solution was added
under a nitrogen atnosphere, and the m xture was stirred
at roomtenperature for 40 mnutes. The reaction
solution was poured into ice and separated into two
| ayers. The aqueous | ayer was subjected to extraction
wi th di chl oronmet hane. The organic | ayers were conbi ned,
washed with saturated saline and then dried over
anhydrous sodium sul fate. The solvent was distilled off
under reduced pressure, and the residue obtai ned was

purified by silica gel colum chromatography (n-
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hexane/ et hyl acetate) to obtain the title conpound (514
ng) .
'HNWVR (CDO3) & 1.43 (9H, s), 7.18 (1H, t, J = 7.9 Hz),
7.29 (2H, s), 7.45 (1H, d, J = 7.9 Hz), 7.66 (1H d, J =
3.0 Hz), 8.29 (1H, d, J = 7.9 Hz), 8.67 (1H, brs).
[ 0626]

[Step 2] tert-Butyl (2E)-3-(3-{[5-tert-butyl-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1H
i ndol - 7-yl ) prop- 2-enoat e

To a solution of the conpound (510 ng) obtained in
the preceding step 1, tert-butyl acrylate (186 ng), N, N
di (propan-2-yl)ethylamne (0.33 m), and tris(2-
net hyl phenyl ) phosphine (88 ng) in N, N-di net hyl f or mam de
(3.5 M), palladiumacetate (33 ng) was added, and the
m xture was stirred at 140°C for 1 hour using a m crowave
apparatus. After cooling to roomtenperature, ethyl
acetate and saturated saline were added to the reaction
sol ution, which was then separated into two |ayers. The
organi c |l ayer was washed with water and saturated saline
in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel columm chromat ogr aphy (n-hexane/ethyl acetate) to
obtain the title conpound (430 ny).
'HNMR (CDCl5) & 1.44 (9H, s), 1.55 (9H, s), 6.42 (1H, d,
J =16.9 Hz), 7.28 (2H, s), 7.31 (1H dd, J = 8.2, 4.1
Hz), 7.49 (1H, d, J = 7.3 Hz), 7.66 (1H d, J

2.4 Hz),
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7.83 (1H, d, J = 15.7 Hz), 8.39 (1H, d, J = 7.9 Hz), 8.93
(1H, brs).
MS (nmfz): 573 (M+H)".
[0627]

[Step 3] tert-Butyl (2E)-3-(3-[5-tert-butyl-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol -4-yl ] carbonyl }-1-
nmet hyl - 1Hi ndol - 7-yl ) prop- 2- enoat e

To a solution of the conpound (426 ng) obtained in
the preceding step 2 in N, Ndinethylformanm de (3 m),
sodi um hydride (55% oil, 36 ng) was added under ice
cool i ng under a nitrogen atnosphere, and the m xture was
stirred for 5 mnutes. Methyl iodide (0.14 nm) was added
to the reaction solution, and the m xture was stirred for
1 hour. Ice, water, and ethyl acetate were added to the
reaction solution, which was then separated into two
| ayers. The organic | ayer was washed with water and
saturated saline in this order and then dried over
anhydrous sodi um sul fate. The solvent was distilled off
under reduced pressure, and the residue obtained was
purified by silica gel colum chromatography (n-
hexane/ et hyl acetate) to obtain the title conpound (354
no) .
'H NMR (CDCl 5) & 1.45 (9H, s), 1.54 (9H, s), 3.99 (3H,
s), 6.32 (1H, d, J = 15.7 Hz), 7.25-7.30 (3H, m), 7.44
(2H, d, J = 6.7 Hz), 8.32 (1H, d, J = 15.7 Hz), 8.40 (1H
d, J =7.9 H).
MS (mz): 587 (M+H)".
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[ 0628]

[Step 4] (2E)-3-(3-[5-tert-Butyl-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-1-nmet hyl - 1H
i ndol - 7-yl ) prop-2-enoic acid

To a solution of the conpound (350 ng) obtained in
the preceding step 3 in dichloronethane (5 m),
trifluoroacetic acid (1 m) was added, and the m xture
was stirred overnight at roomtenperature. The reaction
sol ution was poured into a m xed solution of water and
di chl oronet hane and separated into two |ayers. The
organi c layer was washed with water and saturated saline
in this order and then dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (260 ny).
'H NVR (CDCl3) & 1.46 (9H, s), 4.00 (3H s), 6.42 (1H d,
J=15.1 Hz), 7.29 (2H, s), 7.32 (1H, t, J = 7.9, 3.9 Hz),
7.45 (1H, s), 7.49 (1H, d, J = 7.3 Hz), 8.45 (1H, d, J =
7.9 Hz), 8.52 (1H, d, J = 15.1 Hz).
MS (mz): 531 (M+H) ™.
[ 0629]

The foll owi ng compound was obtai ned by the sane
nmet hod as in Exanple 164.
[ 0630]
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EXE{S ple Name and structure Instrumental data
(2E)-3-(1-Methyl-3-{[5-(1- H-
methylcyclopropyl)-3-(2,4,6- NMR(CDCI;)3:0.87(2H,dd,J=6.7,3.
trichlorophenyl)-1,2-oxazol -4- 3Hz),1.37(2H,dd,J=6.7,4.8Hz),1.43
yl]carbonyl} -1H-indol-7-yl)prop-2-enoic | (3H,s),4.04(3H,s),6.43(1H,d,J=15.7
165 acid Hz),7.29-7.32(3H,m),7.50-
7.52(2H,m),8.43(1H,d,J=7.9Hz),8.5
3(1H,d,J=15.7Hz).
MS(m/z):529(M+H)".
[ 0631]

[ Exanpl e 166] (2E)-3-(3-{[5-(1-Acryl oyl pi peridin-4-
yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-
1- met hyl - 1Hi ndol - 7-yl ) pr op- 2-enoi ¢ aci d
[ 0632]

[ Formul a 89]
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[ 0633]

[Step 1] (7-Brono-1Hindol-3-yl)[5-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peridin-4-yl}-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] net hanone

To a suspension of the conpound (500 ng) obtained in
Ref erence Exanple X-38 in dichloronmethane (5.35 m), NN
di met hyl f ormam de (28 ul) and oxalyl chloride (0.153 ni)

wer e added under ice cooling under a current of nitrogen,
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and the mxture was stirred at roomtenperature for 2
hours. The reaction solution was concentrated under
reduced pressure, and the residue obtained was dissol ved
in dichloronethane (5.35 mM). To this solution, alum num
chloride (238 ng) was added under ice cooling under a
current of nitrogen, and the m xture was stirred at room
tenperature for 15 mnutes. 7-Bronoindole (262 ng) was
added to the reaction solution under ice cooling, and the
m xture was stirred at roomtenperature for 40 m nutes.
The reaction solution was added to ice, followed by
extraction with dichloronethane. The extract was dried
over anhydrous magnesi um sul fate. The sol vent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel colunm chromatography
(n-hexane/ ethyl acetate) to obtain the title conpound
(145 ny).

'H NMR (CDCl 3) & 2.08-2.18 (3H, n), 2.86-2.93 (2H, m),
3.25-3.33 (1H, m, 3.59 (1H, dd, J = 15.7, 9.1 Hz), 3.97
(2H, d, J = 12.7 Hz), 6.90-7.07 (1H, m, 7.20 (1H g, J =
7.9 Hz), 7.35 (2H, dd, J = 15.1, 8.5 Hz), 7.45 (1H, t, J

6.3 Hz), 7.53 (1H, t, J = 3.9 Hz), 7.59-7.77 (2H, m,
7.99-8.03 (1H, m), 8.22 (1H, d, J = 7.9 Hz), 8.64 (1H, s).
MS (mz): 739 (M+H) ™.
[ 0634]

[Step 2] tert-Butyl (2E)-3-(3-{[5-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peridin-4-yl}-3-(2, 4, 6-
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trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 7-
yl ) prop- 2- enoat e

The title conmpound (76.7 ng) was obtained by the
same nethod as in step 2 of Exanple 164 using the
conpound (145 ng) obtained in the preceding step 1.
'HNWR (CDA 3) & 1.59 (9H, s), 2.08-2.16 (4H, m, 2.85-
2.92 (2H, n), 3.26-3.35 (1H, n), 3.97 (2H, d, J = 13.4
Hz), 6.41 (1H d, J = 15.8 Hz), 7.30-7.32 (2H, n), 7.48-
7.53 (2H, n), 7.61-7.63 (1H, n), 7.69-7.75 (2H, n), 7.81
(1H, d, J = 16.4 Hz), 7.98-8.01 (1H n), 8.31 (1H, d, J =
7.3 Hz), 8.90 (1H, s).
MS (mz): 787 (M+H) ™.
[ 0635]

[Step 3] tert-Butyl (2E)-3-(1-methyl-3-{[5-{1-[(2-
ni t rophenyl ) sul fonyl ] pi peridin-4-yl}-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 7-
yl ) prop- 2- enoat e

The title conmpound (44.7 ng) was obtained by the
same nethod as in step 3 of Exanple 164 using the
conmpound (76.7 ng) obtained in the preceding step 2.
'H NMR (CDCl 3) & 1.54 (9H, s), 2.05-2.12 (4H, n), 2.87-
2.94 (2H, n), 3.29-3.39 (1H, n), 3.88-4.04 (5H, n), 6.32
(1H, d, J = 15.8 Hz), 7.29-7.33 (3H, n), 7.42-7.46 (1H,
n, 7.61-7.72 (4H, n), 8.00 (1H, dd, J = 7.3, 1.8 Hz),
8.25-8.35 (2H, n).
MS (mz): 801 (M+H)".
[ 0636]
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[Step 4] tert-Butyl (2E)-3-(1-nethyl-3-{[5-
(piperidin-4-yl)-3-(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-
yl ] carbonyl }-1Hi ndol - 7-yl ) prop- 2- enoat e

The title conmpound (26.9 ng) was obtai ned by the
same nmethod as in step 3 of Exanple 94 using the conpound
(44.7 ng) obtained in the preceding step 3.

'H NMR (CDCl 3) & 1.54 (9H, s), 2.20-2.30 (4H, n), 2.88-
2.97 (2H, m, 3.11 (1H, q, J = 7.3 Hz), 3.42-3.51 (3H, m,

3.94 (3H, s), 6.32 (1H, d, J = 15.2 Hz), 7.28-7.35 (4H,
nm, 7.45 (1H, d, J = 6.1 Hz), 8.26-8.36 (2H, m).
MS (mMz): 614 (M+H) ™.
[ 0637]

[Step 5] tert-Butyl (2E)-3-(3-{[5-(1-
acryl oyl pi peridin-4-yl)-3-(2,4,6-trichlorophenyl)-1, 2-
oxazol - 4-yl ] carbonyl }-1-met hyl - 1H-i ndol - 7-yl ) pr op- 2-
enoat e

The title conmpound (16.6 ng) was obtained by the
same nmethod as in step 4 of Exanple 94 using the conmpound
(26.9 ng) obtained in the preceding step 4.
'HNVR (CDO 3) & 1.54 (9H, s), 1.93-2.10 (4H, m, 2.70-
2.90 (1H, n), 3.11-3.22 (1H, n), 3.47-3.52 (1H, n), 3.93
(3H, s), 4.01-4.17 (1H n), 4.74 (1H, d, J = 10.9 Hz),
5.71 (1H, dd, J = 10.6, 1.5 Hz), 6.27-6.35 (2H, n), 6.59
(1H, dd, J = 16.6, 10.6 Hz), 7.27-7.35 (4H, m), 7.42-7.48
(1H, n), 8.26-8.38 (2H, n).
MS (mz): 670 (M+H) ™.
[ 0638]
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[Step 6] (2E)-3-(3-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol - 4-yl ] carbonyl }-1-
net hyl - 1H i1 ndol - 7-yl ) prop- 2-enoi ¢ aci d

The title conmpound (10.1 ng) was obtai ned by the
same nmethod as in step 3 of Exanple 10 using the conpound
(16.6 ng) obtained in the preceding step 5.
'H NVR (DMBO-dg) & 1.61-1.77 (2H, m), 2.00 (2H, d, J =
12.1 Hz), 2.60-2.74 (1H, m), 3.01-3.14 (1H, n), 3.33-3.39
(1H, n), 3.98-4.11 (4H, n), 4.33-4.45 (1H, n), 5.63 (1H,
dd, J = 10.9, 2.4 Hz), 6.06 (1H, dd, J = 16.6, 2.1 Hz),
6.37 (1H, d, J = 15.7 Hz), 6.77 (1H, dd, J = 16.6, 10.6
Hz), 7.23 (1H, t, J = 7.6 Hz), 7.51 (1H, d, J = 7.9 Hz),
7.76-7.80 (2H, n), 8.01 (1H, s), 8.12 (1H d, J = 7.9 Hz),
8.33 (1H, t, J = 16.0 Hz), 13.5 (1H, brs).
MS (nmfz): 614 (M+H) ™.
[ 0639]

[ Exanpl e 167] 3-{[5-tert-Butyl-3-(2,4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-1-nmet hyl - 1H
benzo[ g] i ndol e- 8- carboxylic acid
[ 0640]
[ For mul a 90]
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[ 0641]

[ Step 1] Ethyl 8-nitronaphthal ene-2-carboxyl ate

A sol ution of naphthal ene-2-carboxylic acid (10 Q)
in acetic anhydride (105 ml) was cooled to -10°C, and a
solution of fumng nitric acid (2.71 m) in acetic
anhydride (13 ml) was added dropw se thereto over 10
m nutes. The reaction solution was stirred at room
tenperature for 5 hours and then poured into ice. The
i nsol uble matter was collected by filtration and dried
under reduced pressure to obtain a m xture of 5- and 8-
ni t ronapht hal ene- 2-carboxylic acids (12.6 g). Ethano
(110 mM) and concentrated sulfuric acid (1.2 m) were
added to the solid obtained, and the m xture was heated

to reflux for 18 hours. The reaction sol ution was
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concentrated under reduced pressure, and ethanol was
added to the residue. The resulting solid was coll ected
by filtration. The crude product obtained was purified
by silica gel colum chromatography (n-hexane/ethyl
acetate) to obtain the title conpound (2.96 Q).

'HNWVR (CDO3) & 1.46 (3H, t, J = 7.3 Hz), 4.47 (2H, q,
J=7.3H), 7.66 (1H, t, J = 7.9 Hz), 8.02 (1H, d, J =
8.

9.1 Hz), 8.16 (1H, d, J

(6]

Hz), 8.22 (1H, dd, J = 8.8,

3.

©

1.5 Hz), 8.27 (1H, t, J Hz), 9.27 (1H, s).
[ 0642]

[ Step 2] Ethyl 1H benzo[g]i ndol e-8-carboxyl ate

To a solution of the conpound (1.0 g) obtained in
the preceding step 1 in tetrahydrofuran (20 m ), vinyl
magnesi um chl ori de (14% solution in tetrahydrofuran, 13.7
m ) was added dropwi se at -45°C, and the m xture was
stirred at the sane tenperature as above for 2 hours. A
saturated aqueous sol ution of ammoni um chl ori de,
saturated saline, and ethyl acetate were added to the
reaction solution, which was then separated into two
| ayers. The organic | ayer was concentrated under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (n-hexane/ethyl acetate) to
obtain the title conpound (342 ny).
'H NWR (CDCl3) & 1.44-1.50 (3H, n), 4.48 (2H, q, J = 7.3
Hz), 6.73 (1H, t, J = 2.7 Hz), 7.33 (1H, t, J = 2.7 Hz),
7.55 (1H, d, J = 8.5 Hz), 7.84 (1H, d, J = 8.5 Hz), 7.96
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(1H, d, J = 8.5 Hz), 8.04 (1H, dd, J = 8.5, 1.2 Hz), 8.86
(1H, s), 9.22 (1H, brs).
[ 0643]

[Step 3] Ethyl 3-{[5-tert-butyl-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H
benzo[ g] i ndol e- 8- car boxyl ate

To a solution of the conpound (382 ng) obtained in
Ref erence Exanple X-5 in toluene (3.84 m), N N
di met hyl formam de (14 pl) and thionyl chloride (0.4 m)
wer e added, and the m xture was stirred at 100°C for 2
hours. The reaction solution was concentrated under
reduced pressure, and the residue obtained was di ssol ved
i n dichloronethane (6.58 m ). To the solution, alum num
chloride (219 ng) was added, and the m xture was stirred
at roomtenperature for 20 m nutes
[ 0644]

To a solution of the conpound (262 ng) obtained in
the preceding step 2 in dichloronethane (6.56 m), the
precedi ng reaction solution was added, and the m xture
was stirred at roomtenperature for 1.5 hours. The
reaction solution was poured into ice, followed by
extraction wth dichloronethane. The extract was dried
over anhydrous magnesi um sul fate. The sol vent was
distilled off under reduced pressure, and the residue
obt ai ned was purified by silica gel columm chromatography

(n-hexane/ ethyl acetate) to obtain the title conpound

(61.1 ng).
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14 NVR (CDCl 3) & 1.41-1.52 (12H, n), 4.46 (2H, q, J =
7.1 Hz), 7.69 (1H, d, J = 3.0 Hz), 7.73 (1H, d, J = 9.1
Hz), 7.99 (1H, d, J = 8.5 Hz), 8.10 (1H, d, J = 8.5 Hz),

8.50 (1H, d, J = 8.5 Hz), 8.79 (1H, s), 9.48 (1H brs).
[ 0645]

[Step 4] Ethyl 3-{[5-tert-butyl-3-(2,4,6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-1-met hyl - 1H
benzo[ g] i ndol e- 8- car boxyl ate

The title conpound (46 ng) was obtained by the sane
nmethod as in step 3 of Exanple 164 using the conpound
(61.1 ng) obtained in the preceding step 3.
'H NMR (CDCl3) & 1.39-1.52 (OH, n), 4.31 (3H, s), 4.46
(2H, q, J = 7.1 Hz), 7.51 (1H, s), 7.73 (1H, d, J = 8.5

Hz), 8.01 (1H, d, J = 8.5 Hz), 8.09 (1H, t, J = 4.2 Hz),
8.55 (1H, d, J = 9.1 Hz), 9.17 (1H, s).
[ 0646]

[Step 5] 3-{[5-tert-Butyl-3-(2,4,6-trichlorophenyl)-
1, 2- oxazol - 4-yl ] carbonyl } - 1- et hyl - 1H benzo[ g] i ndol e- 8-
carboxylic acid

To a m xed solution of the conmpound (46 ng) obtained
in the preceding step 4 in tetrahydrofuran (0.48 m) and
nmet hanol (0.48 nml), an aqueous solution (0.48 m) of
l'ithium hydroxide (13.4 ng) was added under ice cooling,
and the m xture was stirred at 60°C for 3 hours. The
reaction solution was rendered acidic by the addition of
1 N hydrochloric acid under ice cooling, and then, the

m xture was concentrated under reduced pressure. The
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resi due obtai ned was subjected to extraction wth ethyl
acetate. The extract was dried over anhydrous magnesi um
sul fate. The solvent was distilled off under reduced
pressure, and the residue obtained was purified by silica
gel colum chromat ography (dichl or onet hane/ net hanol) to
obtain the title conpound (37 np).

'H NMR (CDCl 3) & 4.33 (3H, s), 7.27 (1H, s), 7.53 (1H,
s), 7.75 (1H, d, J = 8.5 Hz), 8.06 (1H, d, J = 8.5 Hz),

8.15 (1H, d, J = 8.5 Hz), 8.59 (1H, d, J = 8.5 Hz), 9.26
(1H, s).
[0647]

[ Exanpl e 168] (2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
nmet hyl - 1H i ndol - 4-yl ) prop-2-enoic acid tert-butyl am ne
sal t
[ 0648]
[ Formul a 91]

[ 0649]

[Step 1] (2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)-3-
(2,4,6-trichl orophenyl)-1, 2-oxazol - 4-yl ] carbonyl } - 3-
met hyl - 1Hi ndol - 4-yl ) prop-2-enoic acid tert-butylam ne

sal t
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To a suspension of the conmpound (15 g) obtained in
step 2 of Exanple 21 in 2-propanol (150 m ), a solution
of tert-butylamne (2.94 nml) in tetrahydrofuran (15 m)
was added under ice cooling, and the m xture was stirred
overni ght at roomtenperature. The suspension was
filtered, and the solid obtained was dried overni ght at
50°C under reduced pressure to obtain the title conmpound
(15.4 g).

'H NVR (DMBO-dg) & 1.20 (9H, s), 1.83 (6H, d, J = 22.4
Hz), 2.35 (3H, s), 6.39 (1H, d, J = 15.7 Hz), 7.30 (1H t,
J=7.9 H), 7.34 (1H, s), 7.54 (1H, d, J = 7.9 Hz), 7.85
(2H, s), 7.93 (1H, d, J = 15.7 Hz), 8.17 (1H, d, J = 8.5
Hz) .

Anal . Cal cd for GCsHi7O 3sFN;O, x CiHioN: C, 57.20; H, 4.80;
a, 17.46; F, 3.12; N, 6.90.

Found: C, 57.01; H, 4.93; d, 17.65; F, 3.09; N, 6.89.

[ 0650]

The foll owi ng conpounds were obtained by the sane
nmet hod as in Exanple 168.

[ 0651]
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[ Tabl e 88]

Ex,f‘l'gf"e Name and structure Instrumental data
'H-NMR(DMSO-
(2E)-3-(14 [3-(24-Dichloro-6- d6)8:1.19(9H,s),1.83(6H,d_,J=23.0H
2),2.34(3H,5),6.40(1H,d,J=15.7Hz),
fluorophenyl)-5-(2-fluoropropan-2-yl)- 7.31(1H.t,1-8.2H2).7.37(1H.9).7.56
1,2-oxazol-4-yl]carbonyl} -3-methyl-1H- i by . h
indol-4-yl)prop-2-enoic acid tert- (1H.d.J=7.3Hz),7.69-
butylamine salt 7.72(2H,m),7.95(1H,d,J=15.7Hz),8.
169 - 16(1H,d,J=8.5Hz).
X 3 Anal. Calcd for
o C25H 17C| 2F2N204' C4H 1N 025H20
C,58.35;H,4.98;Cl,11.88;F,6.36;N,7
/A .04
Found:
C,58.27;H,5.13;Cl,11.98;F,6.45;N,6
.93.
'H-NMR(DMSO-
(2E)-3-(1-{[3-(4-Chloro-2,6- de)3:1.21(9H,s),1.72-
difluorophenyl)-5-(2-fluoropropan-2-yl)- | 1.89(6H,m),6.42(1H,d,J=15.7Hz),7.
1,2-oxazol-4-yl]carbonyl} -3-methyl-1H- 32(1H,t,J=7.9H2),7.48(1H,s),7.56-
indol-4-yl)prop-2-enoic acid tert- 7.60(3H,m),7.97(1H,d,J=15.7Hz),8.
butylamine salt 18(1H,d,J=7.9H2).
170 NH3 Anal. Cdcd for
\ﬁ C25H 17C| F3N204'C4H N 025H20
0 C,60.00;H,5.12;Cl,6.11;F,9.82;N,7.
o 24,
Found:
C,59.90;H,4.96;Cl,6.17;F,9.72;N,6.
94,
[ 0652]
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[ Tabl e 89]

171

(2E)-3-(1{[3-(4-Chloro-2,6-
dimethyl phenyl)-5-(2-fluoropropan-2-yl)-
1,2-oxazol-4-yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid tert-
butylamine salt

<

'"H-NMR(DMSO-
ds)5:1.19(9H,s),1.81(6H,d,}=22.4H
2),2.15(6H,s),2.36(3H,s),6.38(1H,d,
J=15.1Hz),7.21(2H,brs),7.28(1H,t,J
=8.2Hz),7.48(1H,s),7.54(1H,d,J=7.
9Hz),7.95(1H,d,J=15.7Hz),8.17(1H
,d,J=8.5H2).

Anal. Cdcd for

C27H23C| F2N204'C4H 1N:
C,65.54;H,6.21;Cl,6.24;F,3.34;N,7.
40.

Found:
C,65.50;H,6.22;Cl,6.17;F,3.31;N,7.
41.

172

(2E)-3-(1-{[3-(2,4-Dichloro-6-
methyl phenyl)-5-(2-fluoropropan-2-yl)-
1,2-oxazol-4-yl]carbonyl} -3-methyl-1H-
indol-4-yl)prop-2-enoic acid tert-
butylamine salt

©

'"H-NMR(DMSO-
de)3:1.18(9H,s),1.83(6H,d,J=21.2H
2),2.25(3H,s),2.35(3H,s),6.38(1H,d,
J=15.7Hz),7.29(1H,t,J=7.9HZ),7.39
(1H,s),7.45-
7.57(3H,m),7.94(1H,d,J=15.1Hz),8.
17(1H,d,J=7.9Hz).

Anal. Cdcd for

C26H20C| 2FN204'C4H 1N:
C,61.22;H,5.48;Cl,12.05;F,3.23;N,7
4.

Found:
C,60.94;H,5.42;Cl,11.97;F,3.20;N,7
.15.

173

(2E)-3-(1-{[3-(2,4-Dichlorophenyl)-5-(2-
fluoropropan-2-yl)-1,2-oxazol -4-
yl]carbonyl} -3-methyl-1H-indol-4-
yl)prop-2-enoic acid tert-butylamine salt

\ﬁNH;

'H-NMR(DMSO-

ds)5:1.20(9H,),1.82(6H,d,J=21.8H
2),2.30(3H,9),6.39(1H,d,J=15.7Hz),
7.30(1H,t,J=8.2Hz),7.44(1H,s),7.53

7.57(2H,m),7.64(1H,d,J=8.5Hz),7.7
2(1H,d,J=1.8Hz),7.93(1H,d,J=15.7
Hz),8.18(1H,d,J=7.9Hz).

Anal. Calcd for
CusH1gCloFN,04-C4H1oN:
C,60.63;H,5.26;Cl,12.34;F,3.31;N,7
31,

Found:
C,60.37;H,5.26;Cl,12.18;F,3.26;N,7
.32.

[ 0653]
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[ Exanpl e 174] (2E)-[1-{[5-(1-Acryl oyl pi peridi n-4-
yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-
3, 4- di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d

sodi um sal t

[ 0654]
[ Formul a 92]
o] N-0 Cl N-O
Cl A — C
CIO” N . CIO” N =
\ ° \
OH Step 1

[ 0655]

[Step 1] (2E)-[1-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-3, 4-
di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d sodi um
sal t

To a suspension of the conpound (1.28 g) obtained in
step 5 of Exanple 94 in tetrahydrofuran (10 m), a 1 N
et hanol i ¢ sodi um hydroxi de solution (1.8 m) was added,
and the mxture was stirred. After confirmation of
di ssol ution, the solvent was distilled off under reduced
pressure, and the residue was dried. After addition of
et hanol (10 m) thereto, the solvent was distilled off
agai n under reduced pressure, and the residue was dried.
Et hanol (10 m ) was added thereto, and the m xture was
stirred overnight at 40°C. Ethyl acetate (20 m) was

added thereto, and the m xture was stirred at room
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tenperature for 1 hour. Then, the solid was collected by
filtration and washed with ethyl acetate. The solid
obtained was dried in air overnight to obtain the title
compound (1.02 g).
'H NMR (DMBO-dg) & 1.63-1.80 (2H, n), 2.03-2.11 (2H, m,
2.60-2.64 (2H, n), 2.71-2.80 (1H, n), 3.11-3.19 (3H, m),
3.42-3.52 (1H, n), 4.09-4.16 (1H, n), 4.44-4.51 (1H, m),
5.67 (1H, dd, J = 10.3, 2.4 Hz), 6.10 (1H, dd, J = 16. 4,
2.4 Hz), 6.38 (1H, s), 6.82 (1H dd, J = 16.4, 10.3 Hz),
7.00 (1H, s), 7.28 (1H, t, J = 7.9 Hz), 7.36 (1H d, J =
7.9 Hz), 7.82 (1H, s), 7.84 (1H d, J = 7.9 Hz).
Anal . Calcd for GH3C 3sNeGs x Na: C, 57.56; H, 3.58; d,
16.44 ; N, 6.50; Na, 3.55.
Found: C, 56.69; H 3.79; d, 16.13; N, 6.28; Na, 3.53.

[ Exanpl e 175] (2E)-[1-{[5-(1-Acryl oyl pi peridin-4-
yl)-3-(2,4,6-trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-
3, 4- di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d

tert-butylam ne salt

[ 0656]
[ Formul a 93]
cl N cl
C,@/%LCNO MNO
CIOT"N™ = . ¢ CIOT N =
NH,
\ O \ O
OH Step 1 _ \Ti
o)
[ 0657]
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[Step 1] (2E)-[1-{[5-(1-Acryl oyl pi peridin-4-yl)-3-
(2,4,6-trichlorophenyl)-1, 2-oxazol -4-yl ] carbonyl }-3, 4-
di hydrobenzo[ cd] i ndol -5(1H) -yl i dene] ethanoic acid tert-
but yl am ne salt

To the compound (0.64 g) obtained in step 5 of
Exanple 94, a 1 nol/L solution of tert-butylamne in
tetrahydrofuran (1.05 m) was added, and the conmpound was
di ssol ved by heating. Ethyl acetate (10 m ) was added
thereto, and the mixture was left at roomtenperature for
3 days with Iight shielded. The solvent was concentrated
under reduced pressure, and the residue was dried. Then,
the solid was suspended by the addition of ethyl acetate.
The solid was collected by filtration and washed wth
ethyl acetate. The solid obtained was dried in air to
obtain the title conpound.
'H NVR (DMBO-dg) & 1.21 (9H, s), 1.68-1.77 (2H, m),
2.03-2.10 (2H, m, 2.67 (2H, t, J = 6.7 Hz), 2.71-2.79
(1H, n), 3.11-3.22 (3H n), 3.42-3.51 (1H m, 4.13 (1H,
d, J = 13.4 Hz), 4.47 (1H, d, J = 13.4 Hz), 5.67 (1H, dd,
J =10.6, 2.1 Hz), 6.10 (1H, d, J = 16.4, 2.4 Hz), 6.44
(1H, s), 6.81 (1H, dd, J = 17.0, 10.3 Hz), 7.05 (1H s),
7.30 (1H, t, J = 7.9 Hz), 7.45 (1H, d, J = 7.3 Hz), 7.81
(2H, s), 7.89 (1H, d, J = 7.9 Hz).
Anal . Cal cd for GgiHd 3sNsG; x CiHiiN: C, 60.22; H, 5.05;
a, 15.24; N, 8.03.
Found: C, 59.61; H, 5.05; d, 15.29; N, 7.89.
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[ Test Exanple 1] Evaluation of inhibitory activity
agai nst | DH1R132H and | DHLR132C enzynes.

The | DH1R132H protein and the | DHLR132C protein were
prepared as follows: the | DHLR132H or | DHLR132C gene was
integrated into a pET24b(+) vector (Novagen) to prepare a
construct for C-termnal fusion of 6 x histidine tag.
After transformation of Rosetta 2 (DE3) E. coli, the
expression of the protein was induced with PTG The E
coli was coll ected and honogeni zed, followed by the
affinity purification of the 6 x histidine fusion protein
using Hi sTrap HP colums (GE Heal t hcare Japan Corp.) and
gel filtration purification using Superdex 200 col umms
(CGE Heal thcare Japan Corp.) to obtain the | DHLR132H or
| DHLIR132C protein of interest.

[ 0658]

| DHLIR132H and | DHLR132C each convert 2-oxoglutarate
and NADPH to D- 2- hydroxyglutarate (2-HG and NADP+.
Therefore, the activity of the I DHLRL32H and | DH1R132C
enzymes can be measured by detecting NADPH | evel s.

[ 0659]

The enzyne inhibitory activity eval uati on was
carried out as follows: 40 uL each of reaction solutions
contai ning different concentrations of each compound (100
mM Tris-HJ (pH 7.5), 150 nM Nadl, 20 nM MyCl ,, 0.5 ng/nL
bovi ne serum al bum n, 1 nmM reduced gl utat hi one, 40 uM
NADPH, 0.5 nmM 2-oxogl utarate, 0.5% di net hyl sulfoxide,
50000 to 0.128 nM conpound, and 12 nM | DH1R132H or 10 nM
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| DHLR132C as the enzyne) was added to each well of 384-
well plates (Geiner Bio One International GrbH, #781096)
and i ncubated at roomtenperature. Wile NADPH derived
fluorescence was occasionally nonitored, the reaction was
termnated by the addition of 5 uL of 0.5 M EDTA before
consunption of NADPH 5 uL of WST-8 reagent (Dojindo
Laboratories, #CKO04) was further added and m xed
therewith. 15 mnutes | ater, the absorbance at 450 nm
was neasured using a plate reader (PerkinEl ner, Inc.,
EnVi sion). The observed absorbance val ue reflects the
amount of residual NADPH. From the absorbance data, the
enzyme inhibitory activity of each conmpound at each
concentration was cal cul ated and anal yzed usi ng nedi cal
statistical analysis software GraphPad Prismto cal cul ate
an |1 C50 val ue.
[ 0660]

The results are shown in Tables 90 to 93.

[ 0661]
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[ Tabl e 90]

Test Example 1 Test Example 2 Test Example 3 Test Example 4 Test Example 5
[ IDH1R132H [ IDH1 R132C
Exf\‘l’;‘p'e | 1c50(nM) || 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | Ratio (%)
1 10 56 33 33 79 21
2 7 47 21 18 24 18
3 7 64 60 42
4 8 56 [ 14 27 [ 25 15
5 11 62 42
6 17 151 459
7 11 152 787
8 8 55 [ 21 22 [ 68 [ 67
9 28 107 1271
10 18 179 73 50 152 27
11 13 112 [> 400 345 [> 900 57
12 16 144 31 24 60 7
13 18 148 55 51 151 28
14 14 110 32
15 12 106 37
16 15 107 | 73 89 [ 143 [ 32
17 24 201 242
18 19 162 121 136 447 56
19 16 169 96 64 65 79
20 27 267 435
21 12 95 49 56 58 14
22 31 189 110 109 159 13
23 6 75 709
24 30 182 255
25 30 326 248
26 38 253 248
27 11 160 128
28 8 90 401
29 14 102 94 [ 39
30 12 114 350
31 7 57 24
32 43 176 413
33 20 193 [ 32 43 [ 30 15
34 53 364 209 55
35 31 161 244 64
36 13 109 | 137 170 [ 191 43
37 13 117 149 35
38 34 234 200 61
39 12 168 389
40 21 159 39 57 62 [ 18
41 52 280 230 254 320
42 50 217 178 84
43 18 139 49 63 72 54
44 22 189 177 194 257 72
45 13 114 42 60 78
46 28 197 294 459 657 69
47 13 98 33 62 42 17
48 29 193 134 115 216 72
49 9 79 89 119 51 44
50 11 104 127 173 175 84
51 15 115 165 83 271 52
52 17 136 263 71
53 17 163 146 60
54 17 109 | 168 90 [ 172 16
[ 0662]
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[ Tabl e 91]

Test Example 1 Test Example 2 Test Example 3 Test Example 4 Test Example 5
[ IDH1R132H [ IDH1 R132C
Exf\‘l’;‘p'e | 1c50(nM) || 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | Ratio (%)
55 14 125 | 96 62 [ 130 15
56 15 107 52 28
57 10 98 | 37 26 [ 61 12
58 27 178 295
59 15 117 52 56 66 10
60 18 116 126 R 299 9
61 36 300 337 63
62 20 155 165 69 178 10
63 15 145 184 193 290 31
64 252 888 [> 2000
65 22 198 | 68 93 [ 263 65
66 14 122 59 49
67 17 154 68 95 250 27
68 15 125 33 32 30 47
69 18 168 181 197 534 20
70 16 153 91 71 175 41
71 81 646
72 25 201 52 59 77 [ 46
73 43 208 14 7 15
74 20 175 118 [ 20
75 11 118 138
76 6 94 118
77 8 94 428
78 33 192 204 281 518 50
79 21 161 26 35 26 15
80 49 335 147 99 144
81 26 163 24 31 30 [ 15
82 13 96 10
83 11 87 | 43 33 [ 168 [ 23
84 15 80 15
85 14 99 9.0
86 8 79 33
87 34 145 71 [ 68
88 23 158 [ 70 61 [ 190
89 50 185 37
90 7 59 [ 65 36 [ 372
91 21 120 23
92 10 80 9
93 12 85 51.0 42 87 119
94 24 159 32 3 262 1
95 6 67 89 44
96 149 422 290
97 19 164 162
98 19 116 34
99 142 272 167 34 287 15
100 37 189 41 28 36 75
101 16 189 32
102 53 117 [>] 400 50 [>] 900
103 25 114 506 90
104 32 93 [ 45 7 [ 129 8
105 519 567 32 27
106 64 149 143 23 192 12
107 66 169 94 11 137 18
108 35 149 [> 400 38 > 900 58
[ 0663]
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[ Tabl e 92]

Test Example 1 Test Example 2 Test Example 3 Test Example 4 Test Example 5
[ IDH1R132H [ IDH1 R132C
Example | 150 ‘o
No. (nM) || 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | Ratio (%)
109 127 243 45 23
110 158 316 48 52
111 69 188 10
112 31 115 196 12 > 900 15
113 27 104 40 2 245 13
114 21 81 34 3 35 12
115 147 301 32 12
116 440 471 42 57
117 23 117 | 32 2 [ 75 10
118 509 625 97 87
119 73 190 30 12
120 119 357 51 31
121 43 110 74 8 > 900 8
122 32 94 43 6 141 29
123 28 149 24 13 > 900
124 61 125 161 22 > 900
125 355 454 78 [ 72
126 37 149 8
127 46 139 51 6 133 1
128 38 91 40 3 [> 900 1
129 85 182 214 10.0 245
130 60 143 150 14 [> 900 5
131 62 133 62 4 272 3
132 162 279 28
133 10 93 390
134 31 143 347
135 14 122 376
136 27 140 335
137 28 189 299
138 12 88 288
139 183 373 339
140 256 1038 0
141 160 137 [>] 2000 190 [>] 900 36
142 83 123 134 56
143 116 150 148 60
144 71 151 107 34
145 80 214 820 56
146 176 144 104 38
147 20 78 [>] 400 219 [>] 900 18
148 167 225 114 50
149 16 132 278 96
150 26 98 [ 214 41 [> 900 18
151 98 168 41 60
152 144 222 276 87
153 88 130 166
154 299 235 294 45
155 20 122 [ 245 55 [> 900 41
156 41 167 167 60
157 314 256 265 89
158 64 179 178 62
159 11 84 > 400 138 > 900 30
160 26 81 > 400 106 > 900 47
161 35 98 121 72
162 20 95 > 400 253 > 900
[ 0664]
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[ Tabl e 93]

Test Example 1 Test Example 2 Test Example 3 Test Example 4 Test Example 5
[ IDH1R132H [ IDH1 R132C

Efgme | 1c50(nM) || 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | 1C50 (nM) | Ratio (%)
163 16 98 206 45 498 33
164 11 95 255 330 674 89
165 10 81 127 186 211
166 54 141 [> 400 299 [> 900 81
167 37 196 195 87
168 13
169 17
170 35
171 22
172 8
173 2

[ 0665]

[ Test Exanple 2] Evaluation of inhibitory activity

of 2-HG (2-hydroxyglutarate) production using |DHLRL32H
expressing TF-1 cells

A human erythrol eukema cell line TF-1 (American
Type Culture Collection) was cultured in an RPM nedi um

(Li fe Technol ogi es Corp., #11875-093) contai ning 10%

(final concentration) fetal bovine serum (Hyclone,

#SH30070. 03) and 2 ng/ nL human reconbi nant Gw CSF
(granul ocyte macrophage col ony-stinulating factor) (R&D

Systens, Inc., #215-Gw050) (hereinafter, referred to as

gromh nediumA). A TF-1 cell |ine harboring | DHLRL32H

was prepared as follows: DNA encodi ng an | DHLR132H nut ant
of hunman IDH1 was cloned into a retroviral vector

pMSCVpuro (C ontech Laboratories, Inc., #634-401). PT67

cells (Clontech Laboratories, Inc., #634-401) were

transfected with the constructed vector pMSCVpur o-
| DHIR132H by use of the |ipofection nmethod (Invitrogen

Corp., #15338-100) so that viruses were produced and
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secreted into the supernatant. The virus-containing
culture supernatant was centrifuged at 2000 rpm for 20
minutes, and the obtained centrifugation supernatant was
used as a virus solution. 1200000 TF-1 cells were
suspended in 6 mL of growth medium A and plated on a 10~
cm plate (IWAKI, #3020-100). 4 mL of the virus solution
mixed with Polybrene (Sigma-Aldrich Corp.) at a final
concentration of 4 pg/mL was added thereto. After the
viral infection, IDH1R13Z2H-expressing cells were selected
in growth medium A containing 2 pg/mL (final
concentration) puromycin (Invitrogen Corp., #ant-pr) and
subsequently cloned by the limiting dilution method to
establish an IDH1R13ZH-expressing TF-1 cell line TF-
1/IDHIR132H.

[0666]
40000 cells/190 puL of TF-1/IDHI1R132H cells in growth

medium A were inoculated at 190 pL/well to a 96-well
plate (IWAKI, #3860-096). Then, 10 pL of a solution of

each compound diluted to a predetermined concentration

with growth medium A was added to each well, and the
cells were incubated at 37°C for 2 days under 5% CO2.
After the incubation, 100 pL of the culture supernatant

was transferred from each well to a 96-well round-bottom

plate (Corning Inc., #3799). The plate was centrifuged
at 2000 rpm for 3 minutes, and then, 50 pL of the
supernatant in each well was dispensed to each 1.5-mL
tube (Sarstedt K.K., #72.690.001s). 200 pL of ethanol

(Wako
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Pure Chem cal Industries, Ltd., #057-00456) was added to
each tube, and the tube was stirred for 30 seconds using
a vortex m xer (Pasolina, #NS-8) and then incubated at
-80°C for 1 hour. Then, 150 uL of ultrapure water was
further added to each tube, and the tube was stirred for
30 seconds using a vortex m xer and stored at -20°C. The
preserved sol utions were thawed at room tenperature, then
diluted with an internal standard (3-hydroxyglutarate (3-
HG) ) solution, and prepared into sanples for
concentrati on neasurenent by solid-phase extraction
(Casis MAX puElution (Waters Corp.)). 10 uL each of the
sanples was injected to UPLC (Waters Corp.). 50%

met hanol containing 0.5%formc acid was used as a nobile
phase (flow rate: 0.6 nL/mn), and the anal yte was
separated using an anal ytical columm (Hypercarb (2.0 X
150 mm particle size: 5 um Therno Fisher Scientific
Inc.)) kept at 40°C, and then introduced to a nmass
spectronetry apparatus (Xevo TQ M5 (Waters Corp.).
Product ions with a mass-to-charge ratio of 129
(retention tinme: 1.0 mn) generated from ani ons (mass-to-
charge ratio: 147) derived from 2-HG i oni zed by the

el ectrospray ionization nmethod were observed, and 2-HG
concentrations in the solutions were cal culated fromthe
calibration curve prepared fromthe 2-HG standard
solution. The concentration at which each conpound

i nhi bited 50% of 2-HG production (I1C50 val ue) was

calculated by a single logarithmc plot of conpound
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concentrations vs. a relative 2-HG concentrati on at each
concentration (% w th respect to the 2-HG concentration
in cells without the addition of the conpound).
[ 0667]

The results are shown above in Tables 90 to 93.
[ 0668]

[ Test Exanple 3] 2-HG production inhibitory activity
eval uation usi ng HT1080 cel

A human fibrosarcoma cell |ine HT-1080 (American
Type Culture Collection) , which expresses an | DH1IR132C
mut ant of IDHL was cultured in an RPM nedium (Life
Technol ogi es Corp., #11875-093) containing 10% (fina
concentration) fetal bovine serum (Hyclone, #SH30070.03
(hereinafter, referred to as growh nediumB). 2000
cells/100 pL of HT-1080 cells in growth nedium A were
i nocul ated at 100 uL/well to a 96-well plate (IWAKI,
#3860-096). After culture for 1 day, the culture
super natant was renoved fromeach well. 100 uL of growth
medi um B was added to each well, and the added growth
medi um B was renoved again. Then, 100 uL of growth
medi um B was added to each well, further 25 uL of a
sol ution of each conmpound diluted to a predetermnm ned
concentration with growmh nmedium B was added to each wel |,
and the cells were incubated at 37°C for 2 days under 5%

CO2. After the incubation, 90 uL of the culture

supernatant was transferred fromeach well to a 96-wel

round- bottom plate (Corning Inc., #3363). The plate was
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centrifuged at 2000 rpm at roomtenperature for 3 m nutes,
and then, 50 uL of the supernatant in each well was

di spensed to each well of 96 Deep well plate (Porvair plc,
#219009). The plate was stirred using 200 uL of nethano
(Wako Pure Chem cal Industries, Ltd., #131-01826) and

pi petting and then incubated at -80°C for 20 to 60

m nutes. Then, 150 uL of ultrapure water was further
added to each well, and the m xture was stirred by

pi petting and stored at -20°C

[ 0669]

The preserved solutions were thawed at room
tenperature. Then, 2-HG concentrations in the solutions
were calculated in the same way as in [Test Exanple 2].
The concentration at which each conpound inhibited 50% of
2- HG production (1C50 value) was cal cul ated by a single
| ogarithm c plot of conpound concentrations vs. a
rel ati ve 2-HG concentration at each concentration (% wth
respect to the 2-HG concentration in cells w thout the
addi ti on of the conpound).

[ 0670]

The results are shown above in Tables 90 to 93.
[0671]

[ Test Exanpl e 4] Evaluation of the inhibitory
activity of TF-1/1DHLR132H cell growth

30 nL of a cell suspension of the TF-1/1DHLR132H
cells cultured in growth nedium A was di spensed to each

50-nL tube (1WAKI, #2345-050). The tube was centrifuged
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at 1200 rpmat roomtenperature for 5 mnutes, and the
supernat ant was renoved. The cells were suspended in 30
nmL of growth nedium B and centrifuged at 1200 rpm at room
tenperature for 5 mnutes, and the supernatant was
renmoved. This operation was further repeated tw ce. The
obt ai ned TF-1/1DH1IR132H cells were adjusted to a cel
density of 2000 cells/100 uL with growth medi um B.

[0672]

An RPM nedi um containing 10% (fi nal concentration)
fetal bovine serum and 4.44 pg/nlL human reconbi nant Gw
CSF (hereinafter, referred to as growth nedium C) was
prepared. 90 uL of growth medi um C was di spensed to each
well of a 96-well plate (COSTAR, #3904). Subsequently,
10 uL of a solution of each conmpound diluted to a
predet erm ned concentration with growth nedi um B was
added to each well. 100 uL of the prepared TF-

1/1 DH1R132H cel | suspension was further added to each
wel | and incubated at 37°C for 2 weeks under 5% CO,.

After the incubation, the cells were reacted using
ATPlite 1 step Lum nescence Assay System (PerKki nEl ner,
Inc., #6016739) according to the attached manual. Then,
the light em ssion of each well was neasured using a

pl ate reader (PerkinEl ner, Inc., EnVision). Fromthe
light em ssions of a conpound addition group (T), a
conpound non-addition group (C, and a cell non-addition
group (B), the cell viability was cal cul ated according to

the foll owm ng expression:
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[0673]

Cell vialibity %= (T - B) / (C- B) x 100

The concentration at which each conpound produced
50% i nhibition of growth of the TF-1/1DHLRL32H cells
(A 50 value) was calculated by a single logarithmc plot
of conpound concentrations vs. the cell viability at each
concentrati on.
[0674]

The results are shown above in Tables 90 to 93.
[ 0675]

[ Test Exanple 5] 2-HG production inhibitory activity
eval uati on usi ng HT1080 xenografted m ce

A human fibrosarcoma cell |ine HT-1080 (Anmerican
Type Culture Collection) expressing an | DHIR132C nut ant
of IDHL was cultured in an RPM nedium (Li fe Technol ogi es
Corp. #11875-093) containing 10% (fi nal concentration)
fetal bovine serum (Hycl one #SH30070.03) and penicillin-
streptomycin (Life Technol ogi es Corp. #15070-063).
[ 0676]

The HT1080 cells were adjusted to a cell density of
4 x 10" cells/mL with PBS (Life Technol ogi es Corp.
#14190- 250) and subcut aneously transplanted at 100
uL/ mouse to the right axillary regions of Bal b/c nude
mce (Charles River Laboratories Japan, Inc.). HT1080
xenografted m ce having successfully engrafted tunors
were given by oral gavage each conpound at 75 ng/kg a

total of three tines twice a day. The conpound was
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suspended in a vehicle solution at 7.5 ng/nL using a
honogeni zer. Then, the suspension was stored at -20°C,
thawed i nmedi ately before the adm nistration, and given
to mce. A negative control group for the test was given
a vehicle by oral gavage. The body weights of the mce
wer e neasured using an automatic bal ance for snal
animals. The dosing solution was adm ni stered at a dose
of 10 nL/ kg body wei ght.

[0677]

6 hours after the final adm nistration, each nouse
was eut hani zed wi th carbon dioxide. A portion of a tunor
was col lected, and its wei ght was nmeasured using an
el ectroni c bal ance. Then, the tunor was frozen on dry
ice. To the frozen tunor, nethanol was added in an
anmount of 14 times the tunor weight. The resulting tunor
was honogeni zed with Beads shocker (Yasui Kikai Corp.)
and then incubated for 15 mnutes in a freezer at -20°C
After centrifugation at 15000 rpm at 4°C for 15 m nutes
using a high-speed refrigerated mcrocentrifuge, 250 puL
of met hanol and 400 pL of ultrapure water were added to
150 puL of the obtained supernatant. The prepared sanpl es
were subjected to 2-HG neasurenent. 2-HG concentrations
in the solutions were calculated in the sane way as in
[ Test Exanple 2]. Then, fromthe 2-HG concentrations of
a compound adm nistration group (T) and a negative

control group (C), the rate of inhibition of 2-HG
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producti on was cal cul ated according to the follow ng
expr essi on:
[0678]

Rate of inhibition of 2-HG production %=T / C x
100

The results are shown above in Tables 90 to 93.
[ 0679]

[ Test Exanple 6] Establishnment of AML cell harboring
4 genes including IDHLRL32H, and neasurenent of 2-HG

Viruses for gene transduction were prepared as
follows: first, vectors given bel ow were prepared for
retrovirus preparation. All of the genes used were
mut ant genes whose mnmutation is found at high frequency in
acute nyeloid | eukema (AM.). pM/-NPM-ires-EGP was
prepared by inserting nutant NPML gene (cytoplasmc
nucl eophosmn 1; hereinafter, referred to as NPM) to the
mul ticloning site of pM/-ires-EG-P vector (Cell Biolabs,
Inc., San D ego, CA, USA). pGCDN-IDH1/R132Hires-NGFR
was prepared by inserting | DHl/ RL32H nut ated gene to the
mul ticloning site of pGCDN-ires-NG-R vector (kindly
provi ded by professor Shinon Sakaguchi, Kyoto University).
pMSCV- DNMT3A ( DNA net hyl t ransferase 3A)/ R882H was
prepared by inserting DNMI3A/ RB82H nut ant gene to
pMSCVpuro vector (Takara Bio Inc.). pMSCV-FLT3/1TD was
prepared by inserting FLT3/1TD nutated gene (FMs-1ike
tyrosi ne kinase 3/internal tandem duplication) to

pMSCVneo vector (Takara Bio Inc.).
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[0680]

PLAT~E cells (kindly provided by professor Toshio
Kitamura, The Institute of Medical Science, The
University of Tokyo) were transfected with each of these
4 types of retrovirus vectors (pMy-NPMc-ires-EGFP, pGCDN-
IDH1/R132H-ires-NGFR, pMSCV-DNMT3A/R882H, and pMSCV-
FLT3/ITD) using GenedJuice (Merck KGaA). 48 hours later,
10 ml each of retrovirus-containing culture supernatants
was recovered. 3.3 ml of a PEG concentrate (30% PEG-8000,
0.4 M NaCl, and 40 mM HEPES [pH 7.4]) was added thereto,
and the mixture was left standing overnight at 4°C. The
samples were centrifuged (1500 rpm x 45 minutes, 4°C) to
prepare pellets. 50 ng/ml SCF, 10 ng/ml IL-3, and 10
ng/ml OSM were added to Stempro-34 solution (Invitrogen
Corp.) (hereinafter, referred to as Stempro medium). The
virus pellets were suspended in 200 pl of Stempro medium,
and 100 pl each of the suspensions was dispensed, quickly
frozen in liguid nitrogen and stored in a freezer of -
g80°C.

[0681]

Gene transduction and primary bone marrow
transplantation were carried out as follows.
[0682]

Bone marrow cells were recovered from the lower limb
of an 8-week-o0ld NPM'" mouse (TaconicArtemis GmbH) .

After hemolysis treatment, c-Kit® cells were recovered

using CD117 MACS beads (Miltenyi Biotec K.K.).
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100 pl of the concentrated viruses of pM/-NPM-ires- EGFP
was added to each well of a 24-well plate coated with
RetroNectin (Takara Bio Inc.), and 4 x 10°> c-Kit* cells
suspended in 400 ul of Stenpro nedi um were added to each
well and cultured in an incubator. After half a day, the
cells were recovered using PBS and suspended in 400 ul of

Stenpro nmedium 100 ul of the concentrated viruses of

pPpGCDN- | DH1/ R132H-i res- NGFR was added to each well of a
24-wel |l plate coated with RetroNectin (Takara Bio Inc.),
and 400 uy of the cells was added to each well and
cultured in an incubator. After half a day, viral

i nfection of pMSCV- DNMI3A/ R882H was carried out in the
same way as above. After half a day, viral infection of
pMSCV- FLT3/1 TD was carried out in the sane way as above
to prepare transfected cells harboring the four types of
genes.

[ 0683]

The virus-infected cells were suspended in 600 ul of
Stenpro-34 solution. 300 pul of the cell suspension was
i ntravenously injected to the tail of each of two mce
exposed to radiation (950 Gy). Peripheral blood was
coll ected every 4 weeks and anal yzed by FACS for the
expression of EGFP and NGFR. EG-P-positive cells are
considered as AML cells. After confirmation of
engraftnment of the AML cells, bone marrow cells were

recovered and suspended at 5 x 10° cells/m in Banmbanker
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(NI PPON CGenetics Co., Ltd.) to stock the cells of the
primary transpl anted m ce.
[ 0684]

Secondary bone marrow transpl antati on and conpound
adm ni stration were carried out as follows: the bone
marrow cells of each prinmary transpl anted nouse were
intravenously injected at 1 x 10° cells to the tail of
each nouse exposed to radiation (600 Gy). Wien 4 weeks
passed after the secondary transplantation, blood was
collected fromall of the mce, followed by the FACS
anal ysis of peripheral blood cells. The mce were
random zed so as not to offer a disproportionate
proportion of EGFP-positive AM. cells. When 6 weeks
passed after the transplantation, the conpounds of
Exanpl es 168 and 94 were each suspended at 7.5, 15, and
30 ng/nL (based on the free form in 0.5% nethyl cel | ul ose.
Each suspension was adm nistered at a dose of 10 ni/kg to
the mce. The conpound was adm nistered a total of three
times at intervals of twice a day. 6, 16, and 24 hours
after the final adm nistration, plasnma and bone narrow
cells were recovered. 80 uL of water was added to 20 pL
of the plasma to prepare 100 pL of a solution. 1 x 10°
bone marrow cells were suspended in 100 uL of PBS. 400
uL of ethanol was added to 100 uL of the solution of the
pl asma or the bone marrow and m xed therewith, followed

by incubation at -20°C for 1 hour. Then, 300 uL of water
was further added thereto. After centrifugation at 15000
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rpmat 4°C for 20 m nutes, the supernatants were
recovered and preserved at -20°C
[ 0685]

The preserved solutions were treated in the sanme way
as in Test Exanple 2, and 2- HG was neasur ed.
[ 0686]

As shown in Figure 1, the 2-HG concentration in the
plasma and the 2-HG | evel in the bone marrow cells were
remar kably decreased as a result of adm nistering each of
t he conpounds of Exanples 168 and 94.

[ 0687]

[ Test Exanple 7] Measurenent of antitunor activity
agai nst AML nouse nodel harboring 4 genes including
| DH1IR132H

Feed suppl enented with the conmpound of Exanple 94
was based on CRF-1 (Oriental Yeast Co., Ltd.) and
prepared (Oriental Yeast Co., Ltd.) by adding the
conmpound at a ratio of 0.3% (weight ratio of the free
form.

[ 0688]

The bone marrow cells of each primary transpl anted
nmouse established in Test Exanple 6 were intravenously
injected at 1 x 10° cells to the tail of each nouse
exposed to radiation (600 Gy). At 6 weeks after the
transpl antation, the bone marrow cells of sone mce were
recovered to confirmthe proportion of EG-P-positive AM.

cells. 80%of the bone nmarrow cells on average were
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EGFP- positive. Thus, the transplanted cells were
confirmed to increase sufficiently in the bone narrow.
[ 0689]

At 8 weeks after the transplantation, blood was
collected fromall of the mce, followed by the FACS
anal ysis of peripheral blood cells. The mce were
random zed (4 mce for control feed and 4 mce for
adm ni stration of feed supplenented with the conpound of
Exanple 94) so as not to offer a disproportionate
proportion of EGFP-positive AM. cells. The
adm ni stration of m xed feed was started using the feed
suppl enented with the conmpound of Exanple 94.

[ 0690]

After the adm nistration of the mxed feed for 4
weeks, peripheral blood and bone marrow cells were
recovered fromeach nouse and subjected to FACS anal ysi s.
The proportion of EGFP signal -positive AML cells was
det ect ed.

[ 0691]

As shown in Figure 2, it was revealed that the
proportion of the EGFP-positive AML cells in the bone
marrow and in the peripheral blood was drastically
decreased in 3 out of the 4 mce as a result of
adm ni stering the m xed feed supplenented with the
conpound of Exanple 94 for 4 weeks.

[ 0692]
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[ Test Exanple 8] Measurenent of antitunor activity
agai nst | DHL/ R132H nut ant gl i obl astoma Al074-transpl ant ed
nouse node

A subcul tured speci men (A1074) of a nouse
subcut aneous graft of |DHL/ RL32H nut ant human
gl i obl astoma ki ndly provided by professor Peter Collins
(Departnent of Pathol ogy, University of Canbridge) was
qui ckly thawed in a water bath of 37°C according to the
nmet hod described in the literature (CGoi ke HM
Cryopreservation of viable human gli obl astoma xenografts.
Neur opat hol . Appl. Neurobiol. 26: 172-176, 2000) and
diced into 5 mm pi eces containing the nmargin of a tunor
mass and the central portion using a surgical knife.
Then, these pieces were subcutaneously transplanted to
the flank of NOD/SCID mice. Wen the size of the tunor
mass becane 1 cm each nouse was eut hani zed by cervica
di sl ocation, and the tunor was excised, then
transplanted to NOG mice (Central Institute for
Experi nental Aninmals), and maintained to establish AL074-
transpl ant ed nouse nodel s.

[ 0693]

The 5 mm pi ece divided fromthe A1074 tunor was
subcut aneously transplanted to a flank of each of 15 NOG
m ce. The tunor size was appropriately nmeasured using
cal i pers. The tunor volune (m?) was cal cul at ed

according to the expression (tunor length) x (tunor
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width)? / 2 and used for the confirmation of the growth
growt h and drug efficacy.
[ 0694]

After a | apse of 4 weeks fromthe transplantation,
the mce were divided into 3 groups each involving 5 mce.
Then, m xed feed was adm nistered to each group for 4
weeks using feed supplenmented with the conpound of
Exanpl e 168, feed supplenented with the conpound of
Exanpl e 94, and control feed. The feed supplenmented with
each conpound was based on CRF-1 (Oriental Yeast Co.,
Ltd.) and prepared (Oriental Yeast Co., Ltd.) by adding
the conpound at a ratio of 0.3% (weight ratio of the free
form. After the admnistration of the mxed feed for 4
weeks, each nouse was eut hani zed by cervical dislocation.
The tunor nmass was excised, and its wei ght was neasured.
[ 0695]

The mean and standard deviation of the tunor vol unes
of each group in this test are shown in Figure 3. The
tunor weights after the adm nistration of the m xed feed
for 4 weeks are shown in Figure 4. 1In this experinent,

t he conpound of Exanple 168 and the conmpound of Exanple

94 were found to inhibit tunor grow h.

I ndustrial Applicability
[ 0696]
The conpound of the present invention or a

phar maceutically acceptable salt thereof can inhibit the
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grow h of a tunor expressing nutant IDHL protein and as

such, can be used particularly as an antitunor agent in
the nedical field. Al so, the conpound of the present

i nvention or a pharmaceutically acceptable salt thereof

can be used for the purpose of research as a reagent for

inhibiting the activity of the nutant | DHL protein.
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Cl ai ns

[Caim1l]
A conpound represented by the general formula (1) or
a pharmaceutically acceptable salt thereof:

[ Formul a 1]

Z-Y

wher ei n

Z-Y represents NNO or ON,

R' represents a phenyl group optionally having 1 to 3
substituents independently selected fromthe foll ow ng
group A or a pyridyl group optionally having 1 to 3
substituents i ndependently selected fromthe follow ng
group A

R’ represents -NRR?, a C, to C; al kyl group optionally
having 1 to 3 substituents independently selected from
the following group B, a G to G cycl oal kyl group
optionally having 1 to 3 substituents independently
selected fromthe following group C, or a 4- to 6-
menber ed heterocyclic group having 1 or 2 heteroatons

i ndependently selected fromthe group consisting of a

nitrogen atom and an oxygen atomin the ring, wherein
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the 4- to 6-nenbered heterocyclic group optionally has 1
to 3 substituents independently selected fromthe
follow ng group C, and

a bridged structure is optionally bonded within the
heterocyclic ring, or one G to G; cycloal kyl ring is
optionally bonded onto the heterocyclic ring via a spiro
bond;

R and R?? each independently represent a hydrogen atom
a C to Cs al kyl group, or -C(=0O) R?;

R represents a G, to Cs al kenyl group or a G to Gs

al kynyl group;

R® represents any of the following formulae (I1) to (I1V):

[ Formul a 2]

34
OR
OQ(\ R38
32 ) 33
R P R / R37
N 36
135 ~ R
R
34 @)

(In) () (IV)

wher ei n

R*! represents a hydrogen atom a halogen atom a C, to G
al kyl group optionally substituted by 1 to 3 hal ogen
atons, a G to G; cycloal kyl group, or a G to G

al kyl car bonyl group,
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R*2 represents a hydrogen atomor a C to C; al kyl group,
or
R and R®? optionally together forma cycl ohexane ring,
R*® represents a hydrogen atomor a C to Gs al kyl group,
or
R*? and R®® optionally together forma cycl opropane ring,
R** represents a hydrogen atomor a C to Gs al kyl group,
R*® represents a C, to G al kyl group,
R*® represents a hydrogen atomor a C to Gs al kyl group,
R’ represents a hydrogen atomor a C to C; al kyl group,
or
R*® and R¥ optionally together forma benzene ring,
R*® represents a hydrogen atom or a hal ogen at om
X represents a nitrogen atom or CH,
Wrepresents a nitrogen atomor CH £ and
the broken line represents a single bond or a double
bond;

group A consists of a halogen atom a C to G al kyl
group and a C, to G al koxy group;

group B consists of a hal ogen atom a hydroxy group,
a C to G al koxy group, a C to G al kyl am no group, and
a di-C to G al kyl am no group,

group C consists of a G to GC; al kenyl group, a
hal ogen atom a hydroxy group, a cyano group, a G to Gs
al kyl group optionally having 1 to 3 substituents
i ndependently selected fromthe following group D, a G

to Cs al koxy group, -NRUIR? -C(=O R, and - SOR'S;
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R and R?'? each independently represent a hydrogen atom
or a G to G al kyl group;

R?1® represents a G, to G al kenyl group or a G to Gs

al kynyl group; and

group D consists of an am no group, a C to G al koxy
group, a di-C to G al kylam no group, an oxo group, and
a G to G cycloal kyl group.

[Caim 2]

A conpound according to claiml or a
phar maceutically acceptable salt thereof, wherein in the
formula (1),

R' represents a phenyl group optionally having 1 to 3
substituents independently selected fromthe group A
[Caim 3]

A conpound according to claiml or 2 or a
pharmaceutically acceptable salt thereof, wherein in the
formula (1),

R’ represents a C, to Cs al kyl group optionally having 1
to 3 substituents independently selected fromthe group B,
or a 4- to 6-nenbered aliphatic heterocyclic group having
1 or 2 heteroatons independently selected fromthe group
consisting of a nitrogen atom and an oxygen atomin the
ring, wherein

the 4- to 6-nmenbered aliphatic heterocyclic group
optionally has 1 to 3 substituents independently sel ected
fromthe group C

[ C ai m 4]
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A compound according to any one of claims 1 to 3 or
a pharmaceutically acceptable salt thereof, wherein in
the formula (I),
R? represents any of the following formulae:

[Formula 3]

O

CH, CH, o) N/U\/
CH, F
CH, CH, CH, .

[Claim 5]

A compound according to any one of claims 1 to 4 or
a pharmaceutically acceptable salt thereof, wherein in
the formula (I),
R’ represents the following formula (IV’') or (V):

[Formula 4]

o o Rggj o QRM
&3 g}x i\’hﬁk gﬁﬁ‘ L x‘&&w R:’i{;
Fz%a KW%N /?2&e ijx iﬁ N R ©
{’Z/ %:::\Zg ?MM f ==
i 4y s / Y ;/
Sy S
™ N /’l} o <‘ N
% L

wherein
R represents a hydrogen atom or a C; to Cg4 alkyl group

optionally substituted by 1 to 3 halogen atoms,
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R® represents a hydrogen atomor a C to Gs al kyl group,
R*® represents a hydrogen atomor a C to Gs al kyl group,
R represents a hydrogen atomor a C to Gs al kyl group,
R*® represents a hydrogen atom or a hal ogen atom and
the broken line represents a single bond or a doubl e bond.
[ C aim 6]

A conpound according to any one of clains 1 to 5 or
a pharmaceutically acceptable salt thereof, wherein in
the formula (1),
R® represents any of the follow ng formul ae:

[ Formul a 5]

0 OH 0 OH 0 OH

~

J J Y

/ \ / / \
N N N
e e e
[Claim7]
A conpound represented by the general formula VI or

a pharmaceutically acceptable salt thereof:

[ For mul a 6]
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R
N-O
5 // R7
R
6 =
R O NN R8
\ ©
9
(V) OR
wher ei n

R, R°, and R® each independently represent a hydrogen
atom or a hal ogen atom
R’ represents any of the follow ng formul ae:

[ Formul a 7]

O
CH3 CH3 @) NJI\/
CH, F
CHj, CHj, CHj
and

R and R’ each independently represent a hydrogen atom or
a C to G al kyl group.
[C ai m 8]

A conpound represented by the general formula VII or
a pharmaceutically acceptable salt thereof:

[ Formul a 8]
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(Vi) OR"

wherein

R'?, R, and R' each independently represent a hydrogen
atom or a halogen atom,

R represents any of the following formulae:

[Formula 9]

' O
CH3 CH3 @) NJJ\/
CH, F
CH,4 CH, CHg

and
R represents a hydrogen atom or a C; to Cg alkyl group.
[Claim 9]
A compound selected from the following group or a
pharmaceutically acceptable salt thereof:
(2E)-3-(1-{[5~(3-methyloxetan-3-yl)-3-(2,4, 6-
trichlorophenyl)-1,2-oxazol-4-yl]carbonyl}-1H~-indol-4-

vl)prop-2-enocic acid
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(2E)-3-(1-{[5-(2-fluoropropan-2-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-nmet hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

(2E)-3-(1-{[5-(tert-butyl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }- 1H i ndol - 4-
yl ) prop-2-enoic acid

(2E)-3-(1-{[3-(2, 4-dichloro-6-fl uorophenyl)-5-(2-
fl uoropropan-2-yl)-1, 2-oxazol -4-yl ] carbonyl } - 3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoic acid

(2E)-3-(1-{[3-(2, 4-di chl orophenyl)-5-(2-
fl uoropropan-2-yl)-1, 2-oxazol - 4-yl ] carbonyl }-3-net hyl - 1H
i ndol - 4-yl ) prop-2-enoic acid

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } -3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d

(2E)-3-(1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
I ndol - 4-yl ) prop-2-enoic acid

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl or o- 6-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl } - 3, 4-
di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d

(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl oro-5-fl uor ophenyl ) -1, 2- oxazol - 4-yl ] car bonyl }- 3, 4-

di hydr obenzo[ cd] i ndol - 5( 1H) -yl i dene] et hanoi ¢ aci d
(2E)-[1-{[5-(1-acryl oyl pi peridin-4-yl)-3-(2, 4-

di chl orophenyl ) -1, 2- oxazol - 4-yl ] carbonyl } -3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi ¢ aci d.

351



[ ai m 10]

(2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol -4-yl ) prop-2-enoic acid or a pharmaceutically
acceptabl e salt thereof.

[Caim1l1]

(2E)-3-(1-{[5-(2-Fl uoropropan-2-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl } - 3-net hyl - 1H
i ndol -4-yl ) prop-2-enoic acid tert-butylam ne salt.
[Caim12]

(2E)-[1-{[5-(1-Acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol - 4-yl ] carbonyl }-3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] et hanoi c acid or a
pharmaceutically acceptable salt thereof.
[Caim13]

(2E)-[1-{[5-(1-Acryl oyl pi peridin-4-yl)-3-(2, 4, 6-
trichl orophenyl)-1, 2- oxazol -4-yl ] carbonyl }-3, 4-

di hydr obenzo[ cd] i ndol -5(1H) -yl i dene] ethanoic acid tert-
butyl am ne salt.
[ Caim14]

A nmutant isocitrate dehydrogenase 1 inhibitor
conprising a conpound according to any one of clains 1 to
13 or a pharmaceutically acceptable salt thereof as an
active ingredient.

[ ai m 15]
A D 2- hydroxygl utarate production inhibitor

conprising a conpound according to any one of clains 1 to
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13 or a pharmaceutically acceptable salt thereof as an
active ingredient.
[Claim 16]

A pharmaceutical composition comprising a compound
according to any one of claims 1 to 13 or a
pharmaceutically acceptable salt therecf as an active
ingredient.

[Claim 17]

An antitumor agent against a tumor having a
isocitrate dehydrogenase 1 gene mutation, comprising a
compound according to any one of claims 1 to 13 or a
pharmaceutically acceptable salt thereof as an active
ingredient.

[Claim 18]

An antitumor agent according to claim 17, wherein
the tumor is brain tumor (including glioma), acute
myeloid leukemia, myelodysplastic syndrome,
myeloproliferative tumor, peripheral T-cell lymphoma,
chondrosarcoma, osteosarcoma, bile duct cancer, primitive
neurcectodermal tumor, B-cell lymphoblastic lymphoma,
malignant melanoma, prostate cancer, colorectal cancer,
or thyroidal cancer.

[Claim 19]

A compound according to any one of claims 1 to 13 or
a pharmaceutically acceptable salt thereof for use in a
method for treating a tumor having a isocitrate

dehydrogenase 1 gene mutation.
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[Claim 20]

A compound according to claim 19 or a
pharmaceutically acceptable salt thereof, wherein the
tumor is brain tumor (including glioma), acute myeloid
leukemia, myelodysplastic syndrome, myeloproliferative
tumor, peripheral T-cell lymphoma, chondrosarcoma,
osteosarcoma, bile duct cancer, primitive neurocectodermal
tumor, B-cell lymphoblastic lymphoma, malignant melanoma,
prostate cancer, colorectal cancer, or thyroidal cancer.
[Claim 21]

Use of a compound according to any one of claims 1
to 13 or a pharmaceutically acceptable salt thereof for
the production of a pharmaceutical composition for the
treatment of a tumor having a isocitrate dehydrogenase 1.
gene mutation.

[Claim 22]

Use according to claim 21, wherein the tumor is
brain tumor (including glioma), acute myeloid leukemia,
myelodysplastic syndrome, myeloproliferative tumor,
peripheral T-cell lymphoma, chondrosarcoma, osteosarcoma,
bile duct cancer, primitive neurocectodermal tumor, B-cell
lymphoblastic lymphoma, malignant melanoma, prostate

cancer, colorectal cancer, or thyroidal cancer.

354



