
Description N-PHENYL-2-PYRIMIDINE-AMINE DERIVATIVES
AND PROCESS FOR THE PREPARATION THEREOF Technical
Field [1] The present invention relates to a
N-phenyl-2-pyrimidine- amine derivative represented by
the following formula (1): [2] [3] and its salt, in
which [4] R represents optionally substituted
thiazole, imidazole, pyrazine or pyridine (wherein the
substituent is amino group or lower alkyl); [5] R , R
and R each independently represent hydrogen, halogen,
lower alkyl or lower 2 3 6 alkoxy; [6] R aannd R each
independently represent hydrogen, halogen, lower alkyl
or lower 44 5 alkoxy; or [7] R and R each represents a
radical having the following formula (2): 4 5 [8] (2)
[9] wherein R represents lower alkyl or lower alkyl
substituted with 1 to 3 halogen, R 7 8 represents
aliphatic having 5 to 10 carbon atoms, or represents 5
to 7 membered saturated or unsaturated monocyclic
radical, or bi- or tri-cyclic radical optionally
combined with a benzene ring (s), each of which has 1
to 3 hetero atoms selected from a group consisting of
nitrogen, oxygen and sulfur, or represents piperazinyl
or homopiperazinyl each of which is substituted by
lower alkyl; [10] provided that R represents a radical
of formula (2), then all of R , R , R , and R are 4 2
3 5 6 hydrogen, or one or two of R , R , R , and R
each independently represent halogen, lower alkyl or
lower alkoxy; or[11] provided that R represents a
radical of formula (2), then one or two of R , R , R ,
5 2 3 4 and R each independently represent halogen,
lower alkyl or lower alkoxy. 6 



[12] The present invention also relates to a process
for preparing the compound of formula (1) and a
pharmaceutical composition comprising an effective
amount of the compound of formula (1) or salt thereof
as an active ingredient together with pharma
ceutically acceptable inert carriers. Background Art
[13] The earlier therapeutic agent for Chronic
Myelogenous Leukemia (CML, below), Imatinib mesylate
(Gleevec, Korean Patent Laid-open Publication No.
1993-0021624 and Korean Patent Laid-open Publication
No. 2001-0021950), has the structure of the above
formula (1) wherein the amide type radical of the
below formula (3) (n=0) is substituted at the position
of R , R is methyl, and R is methylpiperazine, and so
shows restrictive therapeutic effect, low stability,
and several problems in its manu facturing process:
[14] (3) [15] That is, since Imatinib mesylate has a
high hygroscopic property, it may be easily
deteriorated under the influence of the ambient
moisture. Therefore, this compound should be
recrystallized from a specific solvent such as
methanol in order to maintain a specific crystal form,
and should be used soon after its preparation.
Further, this compound exhibits a therapeutic effect
only on the CML and little effect on the other sites,
differently from other anti cancer agents. It is
synthesized in the order that 4-chloromethylbenzoic
acid is combined first with N-methylpiperazine,
chlorination is carried out using thionyl chloride,
and the resulting side moiety is combined with the
basic structure, wherein the use of thionyl chloride
causes many problems such as generation of toxic gas,
explosion, reduction of reaction yield, etc.
Particularly, the stability of the intermediate
adversely affect to the total yield of the compound.
Disclosure of Invention Technical Problem [16] Thus,
the present inventors have extensively and intensively
studied to improve the problems as stated above. As a
result, the inventors have identified that the novel
compound of formula (1) as defined above exhibits a
superior effect, and then completed the present
invention. Technical Solution[17] Therefore, a purpose
of the present invention is to provide a N-phenyl-2-
pyrimidine-amine derivative of the following formula
(1): [18] 



(D [19] and its salt, in which [20] R represents
optionally substituted thiazole, imidazole, pyrazine
or pyridine (wherein the substituent is amino group or
lower alkyl); [21] R , R and R each independently
represent hydrogen, halogen, lower alkyl or lower 2 3
6 alkoxy; [22] R and R each independently represent
hydrogen, halogen, lower alkyl or lower 4 5 alkoxy; or
[23] R and R each represents a radical having the
following formula (2): 4 5 [24] (2) [25] wherein R
represents lower alkyl or lower alkyl substituted with
1 to 3 halogen, R 7 8 represents aliphatic having 5 to
10 carbon atoms, or represents 5 to 7 membered
saturated or unsaturated monocyclic radical, or bi- or
tri-cyclic radical optionally combined with a benzene
ring (s), each of which has 1 to 3 hetero atoms
selected from a group consisting of nitrogen, oxygen
and sulfur, or represents piperazinyl or
homopiperazinyl each of which is substituted by lower
alkyl; [26] provided that R represents a radical of
formula (2), then all of R , R , R , and R are
hydrogen, or one or two of R , R , R , and R each
independently represent halogen, 2 3 5 6 lower alkyl
or lower alkoxy; or [27] provided that R represents a
radical of formula (2), then one or two of R , R , R ,
and R each independently represent halogen, lower
alkyl or lower alkoxy. [28] [29] It is another purpose
of the present invention to provide a process for
preparing the compound of formula (1).[31] It is a
further purpose of the present invention to provide a
pharmaceutical composit ion for the treatment of
cancer in warm-blooded animals, such as lung cancer,
gastric cancer, colon cancer, pancreatic cancer,
hepatoma, prostatic cancer, breast cancer, chronic or
acute leukemia, hematologic malignancy,
encephalophyma, bladder cancer, rectal cancer,
cervical cancer, lymphoma, etc., which comprises an
effective amount of 



the compound of formula (1) or salt thereof as an
active ingredient together with phar maceutically
acceptable inert carriers. [32] [33] It is a further
purpose of the present invention to provide a method
of treating cancer in warm-blooded animals, such as
lung cancer, gastric cancer, colon cancer, pancreatic
cancer, hepatoma, prostatic cancer, breast cancer,
chronic or acute leukemia, hematologic malignancy,
encephalophyma, bladder cancer, rectal cancer,
cervical cancer, lymphoma, etc., which comprises
having a host in need of such treatment ingest an
amount of the compound of formula (1) or its salt as
defined in claim 1 effective to provide such
treatment. [34] Below, the present invention will be
explained in more detail. Brief Description of the
Drawings [35] Figure 1 shows the pharmacokinetic data
of the compounds of Examples 5 and 8 according to the
present invention compared with a standard drug of
Imatinib mesylate. Best Mode for Carrying Out the
Invention [36] In the above definitions for the
substituents of N-phenyl-2-pyrimidine-amine derivative
of formula (1), the term "lower alkyl" used alone or
in a composite term with other terms preferably means
straight-chain or branched and saturated aliphatic
hydrocarbon radical having 1 to 6 carbon atoms such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, t-butyl, pentyl, isoamyl, n-hexyl, etc.,
but does not limited thereto. The term "aliphatic"
radical means alkenyl, alkynyl or alkyl. The term
"lower alkoxy" used alone or in a composite term with
other terms preferably has straight-chain or branched
and saturated aliphatic hydrocarbon radical having 1
to 6 carbon atoms such as methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, t-butoxy,
pentoxy, isopentoxy, n-hexoxy, etc., but does not
limited thereto. [37] [38] Preferable compounds among
the compound of formula (1) include those wherein [39]
R represents pyrazine, 2-methylpyrazine or thiazole;
[40] R or R represents a radical having the following
formula (2): 4 5(2) [42] wherein R represents
trifluoromethyl or methyl, R represents
2-methylimidazole, 4-methylimidazole, [43] provided
that R represents a radical of formula (2), then all
of R , R , R , and R are 



4 2 3 5 6 hydrogen, or one or two of R , R , R , and R
each independently represent fluoro, methyl or
methoxy; or [44] provided that R represents a radical
of formula (2), then one or two of R , R , R , 5 2 3 4
and R each independently represent fluoro, methyl or
methoxy. [45] [46] In the aspect of inhibition of
protein kinase, particularly preferable compounds
among the compound of formula (1) include those
wherein R represents pyrazine, 2-methylpyrazine or
thiazole, R , R , R , R each independently represent
hydrogen, R 2 3 5 6 4 represents a radical of formula
(2), R represents trifluoromethyl or methyl, and R
represents 2-methylimidazole, 4-methylimidazole. [47]
[48] Further, the compound of formula (1) wherein
wherein R represents pyrazine, 2-methylpyrazine or
thiazole, R represents methyl, R , R , R each
independently 2 3 4 6 represent hydrogen, R represents
a radical of formula (2), R represents triflu
oromethyl or methyl, and R represents
2-methylimidazole, 4-methylimidazole is par- 8
ticularly preferable. [49] [50] The compound of
formula (1) includes one or more basic groups or one
or more basic radicals, and so may form an acid
addition salt with aliphatic sulfonic acid (i.e.,
methanesulfonic acid, ethanesulfonic acid),
hydrochloric acid, sulfuric acid, phosphoric acid,
trifluoroacetic acid, acetic acid, propionic acid,
glycolic acid, succinic acid, maleic acid, fumaric
acid, citric acid, tartaric acid, oxalic acid, amino
acid (i.e., lysine), benzoic acid, salicylic acid,
etc. When several basic groups exist in a molecule,
the compound of formula (1) may form mono or poly acid
addition salt. Among the pharmaceutically acceptable
salts as mentioned above, acetic acid salt and h y
drochloric acid salt are better than methanesulfonic
acid salt, since they have better solubility in water
and show good absorptivity in Pk test. [51] [52]
According to the present invention, the compound of
formula (1) as defined above 



and its salt can be prepared by a process which
comprises reacting a compoundrepresented by the
following formula (4a) or (4b): [53] (4a) [54] (4b)
[55] wherein R to R are as defined above, with a
compound represented by the 1 6 following formula (5):
[56] (5) [57] wherein R to R are as defined, to
produce a compound represented by the following
formula (Ia) or (Ib): [58] (Ia) [59](Ib) [60] wherein
R to R are as defined above. Therefore, it is another
purpose of the present invention to provide the above
process. [61] [62] The above process according to the
present invention is preferably carried out in a
solvent and in the presence of a base. Any
conventional solvent or base which does not adversely
affect the reaction can be used, but one or more
solvents selected from a group consisting of
tetrahydrofuran, methylene chloride, ethanol,
N,N-dimethylacetamide, ethylacetate, one or more bases
selected from a group consisting of pyridine and
triethylamine, sodium carbonate, potassium carbonate,
sodium hydroxide, potassium hydroxide, sodium hydride
can be preferably mentioned, and one or more catalysts
selected from a group consisting of cupper, cupper
iodide (II) and cupper oxide can be preferably
mentioned. [63] [64] The starting materials used in
the above process according to the present invention
are commercially available and can be easily obtained.
The reaction may be con ventionally carried out under
cooling to warming. After the reaction is completed,
the resulting product may be further purified by usual
work-up processes, for example, column chromatography,
recrystallization, etc. [65] 



[66] The above process for preparing the compound of
formula (1) of the present invention gives such
advantages as stability of the chemical structure of
the in termediates, simple control of reaction
conditions, increase of the reaction yield, etc. when
compared with the known process comprising the steps
of coupling the compound of formula (4) with the
compound of formula (5). [67] [68] The compound of
formula (1) of the present invention exhibits a
superior effect on lung cancer, gastric cancer, colon
cancer, pancreatic cancer, hepatoma, prostatic cancer,
breast cancer, chronic or acute leukemia, hematologic
malignancy, encephalophyma, bladder cancer, rectal
cancer, cervical cancer, lymphoma, etc., and so can be
advantageously used for the treatment of those
diseases. Particularly, the compound of formula (1)
shows better medicinal effect on CML than
Imatinibmesylate, and the compound of formula (1)
shows an excellent anti-cancer activity on several
parts of the body including lung cancer, gastric
cancer, colon cancer, pancreatic cancer, hepatoma,
prostatic cancer, breast cancer, chronic or acute
leukemia, hematologic malignancy, encephalophyma,
bladder cancer, rectal cancer, cervical cancer,
lymphoma, etc. Further, if the salt form of the
compound of formula (1) is converted from
methanesulfonate to acetate or hydrochloride, water
solubility and ab sorptivity into the body of animals
are highly increased. The effect of the compound of
formula (1) and its salt according to the present
invention can be confirmed by the test results of the
following experiments. [69] [70] When the active
compound according to the present invention is used
for clinical purpose, it is preferably administered in
an amount ranging generally from 1 to 10OD, preferably
from 3 to 1OD per Dof body weight a day. The total
daily dosage may be ad ministered once or over several
times. However, the specific administration dosage for
a patient can be varied with the specific compound
used, body weight, sex or hygienic condition of the
subject patient, diet, time or method of
administration, excretion rate, mixing ratio of the
agent, severity of the disease to be treated, etc.
[71] [72] The compound of the present invention may be
administered in the form of injections or oral
preparations. [73] [74] Injections, for example,
sterilized aqueous or oily suspension for injection,
can be prepared according to the known procedure using
suitable dispersing agent, wetting 



agent, or suspending agent. Solvents which can be used
for preparing injections include water, Ringer's
fluid, and isotonic NaCl solution, and also sterilized
fixing oil may be conveniently used as solvent or
suspending media. Any non-stimulative fixing oil
including mono- or di-glyceride may be used for this
purpose. Fatty acid such as oleic acid may also be
used for injections. [75] [76] As the solid
preparations for oral administration, capsules,
tablets, pills, powders, granules, etc., preferably
capsules and tablets can be mentioned. It is also
desirable for tablets and pills to be formulated into
enteric-coated preparations. The solid preparations
may be prepared by mixing the active compound of
formula (1) according to the present invention with at
least one carrier selected from a group consisting of
inactive diluents such as sucrose, lactose, starch,
etc., lubricants such as magnesium stearate,
disintegrating agent, and binding agent. [77] [78]
When the compound according to the present invention
is clinically applied for thetreatment of lung cancer,
gastric cancer, colon cancer, pancreatic cancer,
hepatoma, prostatic cancer, breast cancer, chronic or
acute leukemia, hematologic malignancy,
encephalophyma, bladder cancer, rectal cancer,
cervical cancer, lymphoma, etc., the active compound
of formula (1) can be administered alone or in
combination with the existing chemotherapeutic agents
such as 5-Fu, cisplatin, taxol, methotrexate,
anthracyclin, etc. [79] [80] The present invention
will be more specifically explained in the following
Examples and Experiments. However, it should be
understood that these Examples and Experiments are
intended to illustrate the present invention but not
in any manner to limit the scope of the present
invention. In the following Examples, R value was
measured on silica gel (Merck, 60F254, Germany); the
ratio of each solvent in the eluent mixture was volume
ratio (v/v); and melting point was measured by DSC
thermoanalysis instrument (NETZSCH, DSC204 cell).
1H-NMR was measured by Brucker, Ac-200. [81] [82]
EXAMPLES [83] Preparation 1 [84] Preparation of
3-dimethylamino-l-thiazol-2-yl-propenone [85]
2-acetylthiazole (35g, 0.275mol) and
N,N-dimethylformamide dimethylacetal 



(55ml, 0.412mol) were added to a reaction vessel at
room temperature (RT), and then heated and mixed at
70~80C for 4 hr. The mixture was cooled to RT, ether
(30ml) was added thereto, and the mixture was mixed
for 1 hr under an ice-bath. The obtained orange color
solid was filtered and then dried at RT to give the
titled compound as yellow solid. [86] 1H-NMR (CDCl3
d)= 3.01 (s,3H), 3.22 (s,3H), 6.13 (d,lH), 7.56
(m,lH), 7.93 (m,2H) [87] [88] Preparation 2 [89]
Preparation of
3-dimethylamino-l-pyrazin-2-yl-propenone [90]
2-acetylpyrazine was used instead of 2-acetylthiazole
according to the similar procedure to Preparation 1 to
give the titled compound as yellow solid. [91] 1H-NMR
(CDCl3 d)= 2.99 (s,3H), 3.19 (s,3H), 6.34 (d,lH), 7.95
(d,lH), 8.55 (d,lH), 8.63 (d,lH), 9.31 (s,lH) [92]
[93] Preparation 3 [94] Preparation of
3-dimethylamino- l-G-methylpyrazin-2-ylVpropenone [95]
2-acetyl-3-methylpyrazine was used instead of
2-acetylthiazole according to thesimilar procedure to
Preparation 1 to give the titled compound as brown
solid. [96] 1H-NMR (CDCl d)= 2.74 (s,3H), 2.90 (s,3H),
3.31 (s,3H), 5.94 (d,lH), 7.78 (d,lH), 8.37 (s,lH),
8.45 (d,lH) [97] [98] Preparation 4 [99] Preparation
of 3-dimethylamino-N-thiazol-2-yl-acrylamide [100]
N-thiazol-2-yl-acetamide was used instead of
2-acetylthiazole according to the similar procedure to
Preparation 1 to give the titled compound as yellow
solid. [101] 1H-NMR (CDCl3 d)= 2.45 (s,3H), 2.48
(s,3H), 5.37 (d,lH), 6.85 (d,lH), 7.36 (d,lH), 8.21
(d,lH), 9.35 (s,lH) [102] [103] Preparation 5 [104]
Preparation of
3-dimethylamino-l-imidazol-l-yl-propenone [105]
N-acetylimidazole was used instead of 2-acetylthiazole
according to the similar procedure to Preparation 1 to
give the titled compound as brown solid. [106] 1H-NMR
(CDCl = 2.54 (s,3H), 2.62 (s,3H), 5.34 (d,lH), 6.73
(d,lH), 7.55 (d,lH), 7.93 (d,lH) ' 



[107] [108] Preparation 6 [109] Preparation of
4-guadino-benzoic acid ethyl ester nitrate [110]
4-aminobenzoic acid ethyl ester (20g,0.121mol), nitric
acid (7.26g, 0.121mol), cyanamide (50%, 14ml 0.182mol)
were mixed under reflux with ethanol (50ml). After 24
hr, the mixture was cooled to RT, and then washed with
ethanol to give the titled compound as crystalline
solid. [Ill] 1H-NMR (DMSO-d ,d)= 1.32 (t,3H), 4.32
(q,2H), 7.35 (d,2H), 7.98 (br,3H), 9.93 (br, IH) [112]
[113] Preparation 7 [114] Preparation of
3-guadino-4-methylbenzoic acid ethyl ester nitrate
[115] 3-amino-4-methylbenzoic acid ethyl ester was
used instead of 4-aminobenzoic acid ethyl ester
according to the similar procedure to Preparation 6 to
give the titled compound as crystalline solid. [116]
1H-NMR (DMSO-d , = 1.30 (t,3H), 2.27 (s,3H), 4.22
(q,2H), 7.22 (hr,3H), 7.31 (d,lH), 7.75 (S IH), 7.82
(d,lH), 9.38 (s, IH) [117] [118] Preparation 8 [119]
Preparation of 4-(4-PVrJdJn-S-Vl
-pyrimidin-2-ylamino)benzoic acid ethyl ester [120]
3-dimethylamino-l-pyridin-3-yl-propenone (3.3g,
18.71mmol), 4-guadino-benzoicacid ethyl ester nitrate
(5g, 18.71mmol) prepared in Preparation 6, sodium
hydroxide (0.83g, 20.58mmol), and isopropanol (25ml)
were added to a reaction vessel, and then mixed under
reflux. After 48 hr, a reaction vessel was cool to RT,
an organic layer was extracted with ethyl acetate and
water, distilled under vacuum, and then washed with
ether to give the titled compound as yellow solid.
[121] 1H-NMR (CDCl = 1.34 (t,3H), 4.30 (q,2H), 7.63
(d,2H), 7.97 (m,4H), 8.70 (d,lH), 8.80 (d,lH), 8.85
(m,lH), 9.38 (m,lH), 10.27 (s,lH) [122] [123]
Preparation 9 [124] Preparation of
4-(4-thiazol-2-yl-pyrimidin-2-ylamino)benzoic acid
ethyl ester [125]
3-dimethylamino-l-thiazol-2-yl-propenone prepared in
Preparation 1 was used instead of
3-dimethylamino-l-pyridin-3-yl-propenone according to
the similar procedure to Preparation 8 to give the
titled compound as yellow solid. [126] 1H-NMR (CDCl
d)= 1.32 (t,3H), 4.24 (q,2H), 7.52 (d,2H), 7.94
(m,5H), 8.05 



(d,lH), 8.66 (d,lH), 10.29 (s,lH) [127] [128]
Preparation 10 [129] Preparation of
4-methyl-3-f4-thiazol-2-yl-pyrimidin-2-ylamino)benzoic
acid ethyl ester [130]
3-dimethylamino-l-thiazol-2-yl-propenone and
3-guadino-4-methyl-benzoic acid ethyl ester nitrate
prepared in Preparation 7 were used instead of
3-dimethylamino-l-pyridin-3-yl-propenone and
4-guadino-benzoic acid ethyl ester nitrate according
to the similar procedure to Preparation 8 to give the
titled compound as yellow liquid. [131] 1H-NMR (CDCl3
= 1.07 (t,3H), 2.33 (s,3H), 4.29 (q,2H), 7.40 (m,2H),
7.67 (d,lH), 7.98 (d,lH), 8.07 (d,lH), 8.24 (s,lH),
9.26 (s,lH) [132] [133] Preparation 11 [134]
Preparation of
4-methyl-3-(4-pyrazin-2-yl-pyrimidin-2-ylamino
)benzoic acid ethyl ester [135]
3-dimethylamino-l-pyrazin-2-yl-propenone prepared in
Preparation 2 and 3-guadino-4-methylbenzoic acid ethyl
ester nitrate were used instead
3-dimethylamino-l-pyridin-3-yl-propenone and
4-guadino-benzoic acid ethyl ester nitrate according
to the similar procedure to Preparation 8 to give the
titled compound as yellow solid. [136] 1H-NMR (CDCl =
1.37 (t,3H), 2.40 (s,3H), 4.40 (q,2H), 7.17 (s,lH),
7.28 (d,lH), 7.73 (m,2H), 8.58 (dJH), 8.64 (d,2H),
8.97 (s.lH), 9.68 (s,lH) [137][138] Preparation 12
[139] Preparation of
4-(4-pyrazin-2-yl-pyrimidin-2-ylamino)benzoic acid
ethyl ester [140]
3-dimethylamino-l-pyrazin-2-yl-propenone was used
instead of 3-dimethylamino-l-pyridin-3-yl-propenone
according to the similar procedure to Preparation 8 to
give the titled compound as yellow solid. [141] 1H-NMR
(CDCl d)= 1.27 (t,3H), 4.36 (q,2H), 6.60 (d,lH), 6.63
(m,2H), 7.74 (m,2H), 8.12 (d,lH), ' 8.87 (m,3H), 9.88
(s,lH) [142] [143] Preparation 13 [144] Preparation of
4-methyl-3- r4-(3-methylpyrazin-2- yl)-pyrimidin-2-
ylaminol benzoic acid ethyl ester 



[145]
3-dimethylamino-l-(3-methylpyrazin-2-yl)-propenone
prepared in Preparation 3 was used instead of
3-dimethylamino-l-thiazol-2-yl-propenone according to
the similar procedure to Preparation 10 to give the
titled compound as yellow liquid. [146] 1H-NMR (CDCl3
= 1.35 (t,3H), 2.37 (s,3H), 2.87 (s,3H), 4.35 (q,2H),
7.26 (t,2H), 7.36 (d,lH), 7.74 (mJH), 8.48 (s.lH),
8.51 (m,lH), 8.56 (m,lH), 8.63 (s,lH) [147] [148]
Preparation 14 [149] Preparation of
4-r4-G-methylpyrazin-2-ylVpyrimidin-2-ylaminolbenzoic
acid ethyl ester [150]
3-dimethylamino-l-(3-methylpyrazin-2-yl)-propenone was
used instead of
3-dimethylamino-l-pyridin-3-yl-propenone according to
the similar procedure to Preparation 8 to give the
titled compound as yellow solid. [151] 1H-NMR (CDCl3
d)= 1.29 (t,3H), 2.53 (s,3H), 4.65 (q,2H), 7.37
(d,2H), 7.77 (m,2H), 8.62 (s, IH), 8.64 (m,lH), 8.58
(m,2H), 8.99 (s.lH) [152] [153] Preparation 15 [154]
Preparation of 4-methyl-3- r4-(thiazol-2-ylamino
)-pyrimidin-2-ylaminolbenzoic acid ethyl ester [155]
3-dimethylamino-N-thiazol-2-yl-acrylamide prepared in
Preparation 4 was used instead of
3-dimethylamino-l-thiazol-2-yl-propenone according to
the similar procedure to Preparation 10 to give the
titled compound as yellow solid. [156] 1H-NMR (CDCl3 s
= 1.26 (t,3H), 2.14 (s,3H), 5.22 (q,2H), 7.24 (d,2H),
7.32 (d,lH), 7.46 (m,3H), ' 8.03 (m,2H), 8.53 (s,lH),
9.25 (s,lH) [157] [158] Preparation 16 [159]
Preparation of
4-r4-fthiazol-2-ylaminoVpyrimidin-2-ylaminolbenzoic
acid ethyl ester[160]
S-dimethylamino-N-thiazol^-yl-acrylamide was used
instead of 3-dimethylamino-l-pyridin-3-yl-propenone
according to the similar procedure to Preparation 8 to
give the titled compound as yellow solid. [161] 1H-NMR
(CDCl3 d)= 1.63 (t,3H), 4.87 (q,2H), 7.34 (d,lH), 7.45
(d,lH), 7.58 (m,3H), 8.14 (m,2H)', 8.23 (d,lH), 9.62
(s,lH), 10.25 (s,lH) [162] [163] Preparation 17 [164]
Preparation of
3-(4-imidazol-l-yl-pyrimidin-2-ylamino)-4-methylbenzoi
c acid 



ethyl ester [165]
3-dimethylamino-l-imidazol-l-yl-propenone prepared in
Preparation 5 was used instead of
3-dimethylamino-l-thiazol-5-yl-propenone according to
the similar procedure to Preparation 10 to give the
titled compound as yellow solid. [166] 1H-NMR (CDCl3 s
= 1.27 (t,3H), 2.15 (s,3H), 4.36 (q,2H), 6.02 (d,lH),
6.93 (d,lH), 7.26 (m,2H), '7.35 (m,3H), 7.55 (d,lH),
7.83 (s,lH), 8.63 (s.lH) [167] [168] Preparation 18
[169] Preparation of
4-(4-imidazol-l-yl-pyriirudin-2-ylamino)benzoic acid
ethyl ester [170]
3-dimethylamino-l-imidazol-l-yl-propenone was used
instead of 3-dimethylamino-l-pyridin-3-yl-propenone
according to the similar procedure to Preparation 8 to
give the titled compound as yellow solid. [171] 1H-NMR
(CDCl3 d)= 1.33 (t,3H), 4.36 (q,2H), 6.03 (d,lH), 6.93
(d,lH), 7.33 (m,2H), 7.42 (m,2H)', 7.64 (m,2H), 7.89
(s,lH), 8.77 (s,lH) [172] [173] Preparation 19 [174]
Preparation of 4-(4-pyridin
-3-yl-pyrimidin-2-ylamino)-benzoic acid [175]
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester prepared in Preparation 8 (19.6g,
59.6mmole) and 2N-sodium hydroxide (190ml) were added
to a reaction vessel under the solvent of water
(190ml) and ethanol (190ml), mixed under reflux and
cooled to RT, and pH thereof was adjusted to 1-2 with
hydrochloride solution. The mixture was mixed for 1
hr, and filtered to give the titled compound as yellow
solid. [176] 1H-NMR (DMSOd 6, d)= 7.57 (m,2H), 7.92
(q,5H), 8.55 (d,lH), 8.67 (d,lH), 8.80 (s,lH), 9.42
(br.lH), 10.20 (s.lH) [177] [178] Preparation 20 [179]
Preparation of
4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic acid
[180] 4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic
acid ethyl ester prepared in Preparation 9 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic
acidethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [181] 1H-NMR (DMSO-d , d)= 7.54 (d,lH), 7.93
(m,4H), 8.05 (d,lH), 8.11 (d,lH), 8.7 (d,lH), 10.30
(s,lH), 12.34 (br, IH) [182] 



[183] Preparation 2 1 [184] Preparation of
4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylaminoVbenzoic
acid [185]
4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoi
c acid ethyl ester prepared in Preparation 10 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [186] 1H-NMR (DMSO-d , d)= 2.32 (s,3H), 7.39
(m,2H), 7.66 (m,lH), 7.98 (d,lH), 8.07 (d,lH), 8.14
(s,lH), 8.57 (d,lH), 9.25 (s.lH), 12.75 (s,lH) [187]
[188] Preparation 22 [189] Preparation of
4-methyl-3-r4-pyrazin-2-yl-pyrimidin-2-ylaminoVbenzoic
acid [190]
4-methyl-3-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzoi
c acid ethyl ester prepared in Preparation 11 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [191] 1H-NMR (DMSOd 6, d)= 2.34 (s,3H), 7.33
(d,lH), 7.63 (d,2H), 8.33 (s.lH), 8.59 (d,lH), 8.74
(s,2H), 9.12 (s.lH), 9.42 (s,lH) [192] [193]
Preparation 23 [194] Preparation of
4-(4-pyrazin-2-yl-pyrimidin-2-ylamino )-benzoic acid
[195] 4-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzoic
acid ethyl ester prepared in Preparation 12 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [196] 1H-NMR (DMSOd 6, d)= 7.23 (m,2H), 7.56
(d,lH), 7.69 (s,lH), 8.36 (m,3H), 8.68 (m,2H), 9.10
(s,lH), 12.54 (br,lH) [197] [198] Preparation 24 [199]
Preparation of 4-methyl-3-
r4-(3-methylpyrazin-2-ylVpyrimidin-2-ylaminol benzoic
acid [200]
4-methyl-3-[4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylami
no]-benzoic acid ethyl ester prepared in Preparation
13 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to thesimilar procedure to
Preparation 19 to give the titled compound as yellow
solid. [201] 1H-NMR (DMSO-d , d)= 2.31 (s,3H), 2.64
(s,3H), 7.30 (d,2H), 7.64 (d,lH), 8.12 



(s,lH), 8.55 (m,3H), 9.07 (s,lH), 12.75 (br,lH) [202]
[203] Preparation 25 [204] Preparation of
4-r4-(3-methyl-pyrazin-2-yl)-pyrimidin-2-ylaminol
-benzoic acid [205]
4-[4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylamino]-benzo
ic acid ethyl ester prepared in Preparation 14 was
used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [206] 1H-NMR (DMSO-d , d)= 1.85 (s,3H), 7.36
(d,2H), 7.44 (s,lH), 7.65 (d,lH), 8.15 (s,lH), 8.56
(m,3H), 9.12 (s.lH), 12.67 (br.lH) [207] [208]
Preparation 26 [209] Preparation of 4-methyl-3-
\4-(thiazol-2-ylamino )-pyrimidin-2-ylaminol -benzoic
acid [210]
4-methyl-3-[4-(thiazol-2-ylamino)-pyrimidin-2-ylamino]
-benzoic acid ethyl ester prepared in Preparation 15
was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [211] 1H-NMR (DMSOd 6, d)= 1.85 (s,3H), 7.36
(d,2H), 7.44 (s.lH), 7.65 (d,lH), 8.15 (s,lH), 8.56
(m,3H), 9.12 (s,lH), 12.67 (br,lH) [212] [213]
Preparation 27 [214] Preparation of
4-r4-(thiazol-2-ylaminoVpyrimidin-2-ylaminol -benzoic
acid [215]
4-[4-(thiazol-2-ylamino)-pyrimidin-2-ylamino]-benzoic
acid ethyl ester prepared in Preparation 19 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [216] 1H-NMR (DMSO-d , d)= 6.03 (s,lH), 6.68
(m,2H), 7.05 (s,lH), 7.35 (d,lH), 7.77 (m,2H), 8.21
(s,H), 9.82 (s,lH), 10.24 (s,lH) [217] [218]
Preparation 2 [219] Preparation of
3-(4-imidazol-l-yl-pyrimidin-2-ylamino)-4-methylbenzoi
c acid [220] 3-(4-imidazol-
l-yl-pyrimidin-2-ylamino)-4-methylbenzoic acid ethyl
ester prepared in Preparation 17 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic 



acid ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid.[221] 1H-NMR (DMSO-d , d)= 2.38 (s,3H), 6.24
(d,lH), 7.12 (d,lH), 7.34 (m,3H), 7.49 (m,2H), 7.69
(s,lH), 8.95 (s,lH) [222] [223] Preparation 29 [224]
Preparation of
4-(4-imidazol-l-yl-pyrimidin-2-ylamino)-benzoic acid
[225] 4-(4-imidazol- l-yl-pyrimidin-2-ylamino)-benzoic
acid ethyl ester prepared in Preparation 18 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
ethyl ester according to the similar procedure to
Preparation 19 to give the titled compound as yellow
solid. [226] 1H-NMR (DMSO-d , d)= 6.32 (d,lH), 6.96
(m,2H), 7.32 (d,lH), 7.56 (d,lH), 7.89 (m, 2H), 8.12
(m,2H), 9.32 (s,lH) [227] [228] Preparation 30 [229]
Preparation of 3-(4-methyl-imidazol-
1-yl)-5-trifluoromethyl-phenylamine [230]
3-amino-5-bromo-benzotrifluoride (17.1g,71.24mmol),
4-methylimidazole (17.6g, 213.72mmol), potassium
carbonate (9.8g, 71.24mmol), cupper (1. Ig,
17.81mmol), and cupper iode (II) (3.4g, 17.81mmol)
were added to N,N-dimethylacetamide (100ml) at room
temperature, and mixed therewith at 140~150C for 16
hr. After the reaction was completed, the temperature
of the reaction vessel was cooled to RT. Then, ethyl
acetate (200ml) was added thereto and mixed therewith
for 30 min. The reaction mixture was filtered with
Celite, and an organic layer of the filtered solution
was washed with water, dried with magnesium sulfate,
distilled under vacuum, and washed with nhexane to
give the titled compound as pale white solid. [231]
1H-NMR (CDCl3 d)= 2.28 (s,3H), 4.04 (br,2H), 6.79
(s,lH), 6.83 (s,lH), 6.92 (s,lH), 7.00 (s,lH), 7.77
(s.lH) [232] [233] Preparation 31 [234] Preparation of
3-(2-methyl-imidazol-
1-yl)-5-trifluoromethyl-phenylamine [235]
2-methylimidazole was used instead of
3-amino-5-bromo-benzotrifluoride and 4-methylimidazole
according to the similar procedure to Preparation 30
to give the titled compound as yellow solid. [236]
1H-NMR (CDCl3 = 2.36 (s,3H), 4.17 (br,2H), 6.69
(s,lH), 6.86 (s,lH), 6.91 (s,lH), 7.02 (s,lH), 7.26
(s.lH) 



[237] [238] [239] Example 1 [240] Preparation of
N-r3-f4-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
(4-pyridin-3-yl-Pyrimidin-2-ylamino )-benzamide[241]
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
prepared in Preparation 19 (242mg, 0.83mmol) and
3-(4-methyl-imidazol-
l-yl)-5-trifluoromethyl-phenylamine prepared in
Preparation 30 (200mg, 0.83mmol), N,N-dimethyl
formamide (10ml), and diethylcyano phosphate (
0.245ml, 1.658mmol) were added to a reaction vessel,
and cooled to 100C. Triethylamine (0.231ml, 1.658mmol)
was added thereto. After 30 min, the mixture was mixed
at 600C for 15 hr. The mixture was cooled to RT, and
an organic layer was obtained with the solution of
ethyl acetate and sodium bi carbonate, concentrated
under vacuum, and subjected to column chromatography
(5:1/CHC1 :MeOH) to give the titled compound as pale
yellow solid. [242] 1H-NMR (DMSO-d , d)= 2.20 (s,3H),
7.39 (s,lH), 7.56 (d,2H), 8.03 (m,5H), 8.17 (s,lH),
8.21 (d,lH), 8.32 (s,lH), 8.49 (d,2H), 8.63 (d,lH),
8.72 (d,lH), 9.36 (s,lH), 10.15 (s, IH); 10.48 (s,lH)
[243] [244] Example 2 [245] Preparation of
N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
(4-pyridin-3-yl-pyrimidin-2-ylamino )-benzamide [246]
3-(2-methyl-imidazol-l-yl)-5-trifluoromethyl-phenylami
ne prepared in Preparation 3 1 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
and
3-(4-methyl-imidazol-l-yl)-5-trifluoromethyl-phenylami
ne prepared in Preparation 19 according to the similar
procedure to Example 1 to give the titled compound as
pale white solid. [247] 1H-NMR (DMSOd 6, d)= 2.25
(s,3H), 7.32 (s,lH), 7.55 (d,2H), 8.05 (m,5H), 8.21
(s,lH), 8.26 (d,lH), 8.37 (s,lH), 8.50 (d,2H), 8.64
(d,lH), 8.78 (d,lH), 9.42 (s,lH), 10.25 (s, IH), 11.21
(s,lH) [248] [249] Example 3 [250] Preparation of
N-r3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
(4-thiazol-2-yl-pyrimidin-2- [251] ylamino) -benzamide
[252] 4-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoic
acid prepared in Preparation 20 



was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale white solid. [253]
1H-NMR (DMSO-d , d)= 2.21 (s,3H), 7.43 (m,lH), 7.56
(m,lH), 7.65 (m,lH), 8.06 (m,7H), 8.19 (m,2H), 8.71
(d,lH), 10.29 (s, IH), 10.52 (s,lH) [254] [255]
Example 4 [256] Preparation of N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
(4-thiazol-2-yl-pyrimidin-2-ylamino)-be nzamide[257]
3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 3 to
give the titled compound as pale white solid. [258]
1H-NMR (DMSO-d , d)= 2.23 (s,3H), 7.42 (m,lH), 7.55
(m,lH), 7.68 (m,lH), 8.07 (m,7H), 8.20 (m,2H), 8.73
(d,lH), 10.31 (s, IH), 10.55 (s,lH) [259] [260]
Example 5 [261] Preparation of
4-methyl-N-r3-(4-methylimidazol-l-ylV5-trifluoromethyl
- phenyll -
3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzamide [262]
4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoi
c acid prepared in Preparation 2 1 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [263]
1H-NMR (DMSO-d , d)= 2.19 (s,3H), 2.36 (s,3H), 7.24
(s,lH), 7.35 (m,2H), 7.47 (s,lH), 7.64 (d,lH), 7.71
(d,lH), 7.92 (d,lH), 8.01 (s,lH), 8.11 (s,lH), 8.30
(s,2H), 8.47 (d,lH), 9.00 (s,lH), 10.49 (s,lH) [264]
[265] Example 6 [266] Preparation of 4-methyl-N-
r3-(2-methylimidazol- 1-yD-5-trifluoromethyl - phenyll
- 3-r4-thiazol-2-yl-pyrimidin-2-ylaminoVbenzamide
[267]
4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoi
c acid was used instead of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 5 to
give the titled compound. [268] 1H-NMR (DMSO-d , d)=
2.20 (s,3H), 2.38 (s,3H), 7.25 (s,lH), 7.42 (m,2H),
7.47 (s,lH), 7.68 (d,lH), 7.73 (d,lH), 7.96 (d,lH),
8.06 (s,lH), 8.15 (s,lH), 8.35 (s,2H), 8.51 (d,lH),
9.23 (s, IH), 10.52 (s.lH) [269] 



[270] Example 7 [271] Preparation of
4-methyl-N-(5-methylthiazol-2-yl)-3-(4-thiazol-2-yl-py
rimidin-2- ylamino)-benzamide [272]
4-methyl-3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzoi
c acid and 2-amino-5-methylthiazole were used instead
of 4-(4-pyridin-3-yl - pyrimidin-2-ylamino)- benzoic
acid and
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 5 to
give the titled compound as yellow brown solid. [273]
1H-NMR (DMSO-d , d)= 2.32 (s,3H), 2.36 (s,3H), 7.19
(s,lH), 7.44 (d,2H), 7.85 (d,lH), 7.95 (s,lH), 8.06
(s,lH), 8.31 (s,lH), 8.58 (d,lH), 9.29 (s, IH), 12.36
(s,lH) [274][275] Example 8 [276] Preparation of
4-methyl-N-r3-(4-methylimidazol-l-ylV5-trifluoromethyl
-phenyll- 3- 4-pyrazin-2-y l-pyrimidin-2-
ylamino)-benzamide [277]
4-methyl-3-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzoi
c acid prepared in Preparation 22 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [278]
1H-NMR (DMS0-d , d)= 2.21 (s,3H), 2.38 (s,3H), 7.35
(s.lH), 7.39 (s,lH), 7.54 (s,lH), 7.63 (d,lH),7.75
(d,lH), 8.14 (d,2H), 8.38 (d,2H), 8.54 (d,2H), 8.68
(s,lH), 9.06 (s,lH), 9.45 (s, IH), 10.56 (s,lH) [279]
[280] Example 9 [281] Preparation of
4-methyl-N-r3-(2-methylimidazol-l-yl)-5-trifluoromethy
l - phenyll - 3-(4-pyrazin-2-yl-pyrimidin-2-
ylamino)-benzamide [282]
4-methyl-3-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzoi
c acid was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 2 to
give the titled compound as pale yellow solid. [283]
1H-NMR (DMSOd 6, d)= 2.35 (s,3H), 2.37 (s,3H), 6.95
(s,lH), 7.37 (s,lH), 7.41 (s,lH), 7.51 (s,lH), 7.65
(d,lH), 7.78 (d,lH), 8.18 (s,lH), 8.35 (d,2H), 8.63
(d,2H), 8.75 (s,lH), 9.27 (s,lH), 9.41 (s,lH),10.68
(s.lH) [284] [285] Example 10 [286] Preparation of
N-r3-f4-methylimidazol-
l-yiy5-trifluoromethyl-phenyll-4 -
(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzamide 



[287] 4-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzoic
acid prepared in Preparation 23 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [288]
1H-NMR (DMSO-d , d)= 2.20 (s,3H), 7.35 (s.lH), 7.61
(m,lH), 8.07 (s,3H), 8.19 (d,2H), 8.36 (s,lH), 8.43
(d,lH), 8.57 (d,2H), 9.29 (s,lH), 10.12 (s, IH), 10.42
(s.lH) [289] [290] Example 1 1 [291] Preparation of
N-r3-r2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
f4-pyrazin-2-yl-pyrimidin-2-ylaminoVbenzamide [292]
3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 10 to
give the titled compound as pale yellow solid. [293]
[294] 1H-NMR (DMSO-d , d)= 2.34 (s,3H), 2.29 (d,2H),
7.52 (m,3H), 7.94 (s,3H), 8.03 6(d,2H), 8.40 (d, IH),
8.51 (d,2H),9.17 (s,lH), 10.09 (s.lH), 10.39 (s,lH)
[295] [296] Example 12 [297] Preparation of
4-methyl-N- r3-(4-methylimidazol-
1-ylV5-trifluoromethyl - phenyll -
3-r4-(3-methylpyrazin-2-ylVpyrimidin-2-ylaminol-benzam
ide [298]
4-methyl-3-[4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylami
no]-benzoic acid prepared in Preparation 24 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [299]
1H-NMR (DMSO-d , d)= 2.22 (s,3H), 2.39 (s,3H), 2.79
(s,3H), 7.06 (s, IH), 7.20 (s,lH), 7.32 (s,3H), 7.59
(d,2H), 8.18 (s,lH), 8.50 (m,3H), 8.58 (s,lH), 8.92
(s,lH) [300] [301] Example 13 [302] Preparation of
4-methyl-N- r3-(2-methylimidazol-
1-yl)-5-trifluoromethyl - phenyl! -
3-r4-(3-methylpyrazin-2-ylVpyrimidin-2-ylaminol-benzam
ide [303] 3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 12 to
give the titled compound as pale yellow solid. [304]
1H-NMR (DMSO-d , d)= 2.39 (s,3H), 2.43 (s,3H), 2.80
(s,3H), 7.08 (d,lH), 7.26 (s,lH), 7.33 (m,3H), 7.61
(d,lH), 8.10 (d,2H), 8.50 (d, 2H), 8.56 (d,lH), 8.64
(s,lH), 



9.16 (s,lH) [305] [306] Example 14 [307] Preparation
of N-r3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
r4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylaminol-benzami
de [308]
4-methyl-3-[4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylami
no]-benzoic acid prepared in Preparation 25 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [309]
1H-NMR (DMSOd 6, d)= 2.24 (s,3H), 2.75 (s,3H), 2.21
(s,lH), 7.54 (m,3H), 7.92 (m,3H), 8.07 (d,2H), 8.24
(s.lH), 8.36 (d,lH), 8.42 (d, 2H), 9.37 (s,lH), 9.98
(s,lH) [310] [311] Example 15 [312] Preparation of
N-r3-f2-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
r4-(3-methylpyrazin-2-yl)-pyrimidin-2-ylaminol-benzami
de [313]
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e was used instead of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 14 to
give the titled compound as pale yellow solid.[314]
1H-NMR (DMSO-d6, d)= 2.36 (s,3H), 2.79 (s,3H), 7.17
(d, 2H), 7.31 (m,3H), 7.64 (m,3H), 7.92 (d,2H), 8.15
(d,lH), 8.29 (d,2H), 9.12 (s, IH), 9.62 (s.lH) [315]
[316] Example 16 [317] Preparation of
4-methyl-N-r3-(4-methylimidazol-l-yl)-5-trifluoromethy
l - phenyll -
3-r4-(thiazol-5-ylamino)-pyrimidin-2-ylaminol-benzamid
e [318]
4-methyl-3-[4-(thiazol-2-ylamino)-pyrimidin-2-ylamino]
-benzoic acid prepared in Preparation 26 was used
instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [319]
1H-NMR (DMSO-d , d)= 2.19 (s,3H), 2.35 (s,3H), 7.02
(d, IH), 7.15 (s.lH), 7.24 (s,lH), 7.32 (s,lH), 7.56
(m,3H), 7.97 (d,2H), 8.40 (s,lH), 8.52 (d,lH), 8.67
(s, IH), 9.00 (s,lH), 9.54 (s,lH), 10.49 (s.lH) [320]
[321] Example 17 [322] Preparation of 4-methyl-N-
r3-(2-methylimidazol- 1-ylVS-trifluoromethyl - phenyll
-
3-r4-(thiazol-2-ylamino)-pyrimidin-2-ylaminol-benzamid
e 



[323] 3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 16 to
give the titled compound as pale yellow solid. [324]
1H-NMR (DMSOd 6, d)= 2.31 (s,3H), 2.39 (s,3H), 6.99
(d,lH), 7.08 (s.lH), 7.12 (d,2H), 7.25 (s,lH), 7.43
(m,3H), 7.72 (d,2H), 8.41 (d,lH), 8.51 (s,lH), 9.12
(s,lH), 9.37 (s,lH), 10.41 (s,lH) [325] [326] Example
18 [327] Preparation of N-r3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
r4-(thiazol-2-ylamino)-pyrimidin-2-ylaminol-benzamide
[328]
4-[4-(thiazol-5-ylamino)-pyrimidin-2-ylamino]-benzoic
acid prepared in Preparation 27 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as yellow brown solid. [329]
1H-NMR (DMSO-d , d)= 2.24 (s,3H), 6.92 (d,lH), 7.13
(s,lH), 7.27 (s,lH), 7.51 (d,2H), 7.89 (m,3H), 7.96
(d,2H), 8.29 (s.lH), 8.30 (d,lH), 9.58 (s,lH), 8.96
(s.lH), 9.38 (s,lH), 10.16 (s,lH) [330] [331] Example
19 [332] Preparation of N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
r4-(thiazol-5-ylamino)-Dyrimidin-2-ylaminol-be
nzamide[333] 3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 18 to
give the titled compound as pale yellow solid. [334]
1H-NMR (DMSO-d , d)= 2.26 (s,3H), 7.05 (d,lH), 7.10
(s.lH), 7.24 (d,2H), 7.46 (d,2H), 7.69 (m,3H), 7.89
(d,2H), 8.24 (d,lH), 865 (s,lH), 9.16 (s,lH), 9.43
(s,lH), 10.27 (s, IH) [335] [336] Example 20 [337]
Preparation of
3-(4-imidazol-l-yl-pyrimidin-2-ylamino)-4-methyl-N-r3-
(4 - methylimidazol- 1-yl)-5-trifluoromethyl-phenyll
-benzamide [338] 3-(4-imidazol-
l-yl-pyrimidin-2-ylamino)-4-methylbenzoic acid
prepared in Preparation 28 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. 



[339] 1H-NMR (DMSO-d^ d)= 2.27 (s,3H), 2.30 (s,3H),
6.84 (d,lH), 7.24 (s,lH), 7.39 (s,lH), 7.56 (d,2H),
7.89 (m,3H), 7.92 (d,2H), 8.07 (s,lH), 8.35 (s.lH),
8.42 (d,lH), 9.40 (s,lH), 9.89 (s.lH) [340] [341]
Example 2 1 [342] Preparation of
3-(4-imidazol-l-yl-pyriimdin-2-ylamino)-4-methyl-N-r3-
f2 - methylimidazol- 1-ylV5-trifluoromethyl-phenyll
-benzamide [343] 3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 20 to
give the titled compound as pale yellow solid. [344]
1H-NMR (DMSO-d , d)= 2.29 (s,3H), 2.35 (s,3H), 6.96
(d, IH), 7.15 (d,2H), 7.30 (s,lH), 7.59 (m,3H), 7.74
(d,2H), 7.88 (d,2H), 8.32 (s,lH), 8.39 (d,lH), 9.37
(s,lH), 10.15 (s,lH) [345] [346] Example 22 [347]
Preparation of
4-(4-imidazol-l-yl-pyrimidin-2-ylamino)-N-r3-f4-methyl
imidazoll- yl)-5-trifluoromethyl-phenyll-benzamide
[348] 4-(4-imidazol-l-yl-pyrimidin-2-ylamino)-benzoic
acid prepared in Preparation 29 was used instead of
4-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzoic acid
according to the similar procedure to Example 1 to
give the titled compound as pale yellow solid. [349]
1H-NMR (DMSO-d , d)= 2.24 (s,3H), 6.92 (d, IH), 7.30
(s,lH), 7.43 (d,2H), 7.49 (d,2H), 7.76 (m,3H), 7.87
(d,2H), 8.21 (s,lH), 8.25 (s,lH), 8.29 (s.lH), 9.45
(s,lH), 10.02 (s, IH) [350][351] Example 23 [352]
Preparation of
4-(4-imidazol-l-yl-pyrimidin-2-ylamino)-N-r3-f2-methyl
imidazoll- ylV5-trifluoromethyl-phenyll-benzamide
[353] 3-(2-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine was used instead
of
3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 22 to
give the titled compound as pale yellow solid. [354]
1H-NMR (DMSO-d , d)= 2.26 (s,3H), 7.04 (d, IH), 7.28
(d,2H), 7.48 (d,2H), 7.52 (d,2H), 7.64 (m,3H), 7.81
(d,2H), 8.30 (s.lH), 8.33 (d,lH), 8.47 (s,lH), 10.09
(s,lH) [355] [356] Example 24 [357] Preparation of
N-r3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 - 



(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide 2
hydrochloride [358]
N-[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]
-4-(4-pyridin-3-yl-pyrimidi n-2-ylamino)-benzamide
(lOOmg, 0.19mmol) prepared in Example 1 was added to
acetone (20ml), and the mixture was cooled to 00C. A
mixture of HCl (35%, 42.5D, 0.41mmol) and acetone
(5ml) was dropwisely added thereto. The mixture was
mixed at room temperature for 18 hr, and filtered to
give the titled compound as yellow brown solid. [359]
1H-NMR (DMSO-d , d)= 2.25 (s,3H), 7.34 (s.lH), 7.55
(d,2H), 8.09 (m,5H), 8.17 (s,lH), 8.27 (d,lH), 8.35
(s.lH), 8.54 (d,2H), 8.63 (d,lH), 8.75 (d,lH), 9.52
(s,lH), 10.69 (s,lH) [360] [361] [362] Example 25
[363] Preparation of N-r3-f2-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide 2
hydrochloride [364]
N-[3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]
-4-(4-pyridin-3-yl-pyrimidi n-2-ylamino)-benzamide
prepared in Example 2 was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino) -benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [365]
1H-NMR (DMSO-d , d)= 2.32 (s,3H), 7.37 (s.lH), 7.62
(d,2H), 8.14 (m,5H), 8.26 (s,lH), 8.31 (d,lH), 8.39
(s.lH), 8.51 (d,2H), 8.71 (d,lH), 8.83 (d,lH), 8.47
(s.lH), 10.37 (s,lH) [366] [367] Example 26 [368]
Preparation of 4-methyl-N- r3-(4-methylimidazol-
1-ylV5-trifluoromethyl - phenyll -
3-(4-pyrazin-2-yl-pyrimidin-2-ylamino)-benzamide 2
hydr ochloride[369]
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-pyrazin-2-y
l-pyrimidin-2-ylamino)-benzamide prepared in Example 8
was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [370]
1H-NMR (DMSO-d , d)= 2.29 (s,6H), 7.31 (s.lH), 7.35
(s,lH), 7.57 (s,lH), 7.61 (d,lH), 7.54 (d,2H), 8.41
(d,2H), 8.56 (d,2H), 8.76 (s,lH), 9.27 (s,lH), 9.78
(s,lH) 10.87 (s,lH) 



[371] [372] Example 27 [373] Preparation of
4-methyl-N- r3-(4-methylimidazol-
1-ylV5-trifruoromethyl - phenyll -
3-(4-pyrazin-2-yl-ppyrimidin-2-ylaminoVbenzamide 2
hydrochloride [374]
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-pyrazin-2-y
l-pyrimidin-2-ylamino)-benzamide prepared in Example 9
was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [375]
1H-NMR (DMSO d , d)= 2.30 (s,6H), 7.12 (s.lH), 7.32
(s,lH), 7.45 (s,lH), 7.49 (s,lH), 7.67 (d,lH), 7.82
(d,lH), 8.23 (s.lH), 8.35 (d,2H), 8.67 (d,2H), 8.98
(s,lH), 9.37 (s,lH), 9.65 (s,lH), 10.82 (s.lH) [376]
[377] Example 28 [378] Preparation of 4-methyl-N-
r3-(4-methylimidazol- 1-ylV5-trifluoromethyl - phenyll
- 3-(4-thiazol-2-yl-pyrimidin-2-ylamino)-benzamide 2
hydrochloride [379]
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-thiazol-2-yl
-pyrimidin-2-ylamino)-benzamide prepared in Example 5
was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [380]
1H-NMR (DMSOd 6, d)= 2.21 (s,6H), 7.19 (s.lH), 7.39
(m,2H), 7.49 (s,lH), 7.71 (s,lH), 7.79 (d,lH), 7.97
(d,lH), 8.09 (s,2H), 8.21 (s,lH), 8.35 (s,2H), 8.51
(d,lH), 9.24 (s,lH), 10.37 (s,lH) [381] [382] Example
29 [383] Preparation of 4-methyl-N-
r3-(2-methylimidazol- 1-ylV5-trifruoromethyl - phenyll
- 3-r4-thiazol-2-yl-pyrimidin-2-ylaminoVbenzamide 2
hydrochloride [384]
4-methyl-N-[3-(2-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-thiazol-2-yl
-pyrimidin-2-ylamino)-benzamide prepared in Example 6
was used instead of
N[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-
4-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [385]
1H-NMR (DMSO-d , d)= 2.23 (s,6H), 7.27 (s.lH), 7.39
(m,2H), 7.46 (s.lH), 7.72 (d,lH), 7.79 (d,lH), 8.02
(d,lH), 8.10 (s,lH), 8.19 (s,lH), 8.42 (s,2H), 8.56
(d,lH), 



9.39 (s,lH), 10.84 (s,lH) [386] [387] Example 30 [388]
Preparation of N-r3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenyll-4 -
f4-thiazol-2-yl-pyrimidin-2-ylamino)-benzamide 2
hydrochloride [389]
N-[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]
-4-(4-thiazol-2-yl-pyrimidi n-2-ylamino)-benzamide
prepared in Example 3 was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [390]
1H-NMR (DMSO-d , d)= 2.26 (s,3H), 7.39 (s.lH), 7.51
(d,2H), 7.61 (s,lH), 7.69 (d,lH), 7.74 (s,lH), 8.05
(s.lH), 8.13 (m,3H), 8.19 (s,lH), 8.25 (d,lH), 8.83
(d,lH), 10.40 (s,lH), 10.79 (s,lH) [391] [392] Example
3 1 [393] Preparation of N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
(4-thiazol-2-yl-pyrimidin-2-ylamino ')-benzamide 2
hydrochloride [394] N-[3-(2-methylimidazol-
1-yl)-5-trifluoromethyl-pheny 1] -4-(4-thiazol-2-
yl-pyrimidi n-2-ylamino)-benzamide prepared in Example
4 was used instead of N-
[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]-4
-(4-pyridin-3-yl-pyrimidin-2-yl amino)-benzamide
according to the similar procedure to Example 24 to
give the titled compound as yellow brown solid. [395]
1H-NMR (DMSO-d , d)= 2.22 (s,3H), 7.29 (d,lH), 7.38
(d,2H), 7.47 (d,2H), 7.53 (d,lH), 7.68 (m,3H), 7.92
(d,2H), 8.35 (d,lH), 8.74 (d,lH), 10.21 (s.lH), 10.49
(s.lH) [396] [397] Example 32 [398] Preparation of
N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
r4-(2-methylimidazol-l-ylVpyrimidin-2-ylaminol-benzami
de [399] 3-(2-methylimidazol-
1-yl)-5-trifluoromethyl-phenylamine prepared in
Example 31 was used instead of
4-[4-(2-methylimidazol-l-yl)pyrimidin-2-amino]benzoic
acid according to the similar procedure to Example 1
to give the titled compound as yellow solid. [400]
1H-NMR (DMSO-d , d)= 2.26 (s,3H), 2.75 (s,3H), 7.03
(d,lH), 7.25 (d,2H), 7.47 6(d,2H), 7.52 (d,lH), 7.65
(m,3H), 7.80 (d,2H), 7.81 (d,lH), 8.34 (d,lH), 8.45
(s,lH), 



10.08 (s, IH) [401] [402] Example 33 [403] Preparation
of N-r3-f4-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
r4-(2-methylimidazol-l-yl)-pyrimidin-2-ylaminol-benzam
ide [404] 3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine prepared in
Example 30 was used instead of
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 32 to
give the titled compound as yellow solid. [405] 1H-NMR
(DMSO-d , d)= 2.23 (s,3H), 2.76 (s,3H), 6.92 (d,lH),
7.31 (d,lH), 7.44 (d,2H), 7.48 (d,2H), 7.77 (m,3H),
7.88 (d,2H), 8.20 (s.lH), 8.27 (s,lH), 8.30 (s.lH),
9.43 (s,lH), 10.03 (s,lH) [406] [407] Example 34 [408]
Preparation of 4-methyl-N- r3-(2-methylimidazol-
1-ylV5-trifluoromethyl - phenyll -
3-[4-f2-methylimidazol- 1-yP-pyrimidin-2-ylaminol
-benzamide [409]
4-methyl-3-[4-(2-methylimidazol-l-yl)pyrimidin-2-amino
]benzoic acid and
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e prepared in Preparation 3 1 were used according to
the similar procedure to Example 1 to give the titled
compound as yellow solid. [410] [411] 1H-NMR (DMSO-d6,
d)= 2.29 (s,3H), 2.33 (s,3H), 2.77 (s,3H), 6.95
(d,lH), 7.15 (d,2H), 7.31 (s,lH), 7.60 (m,3H), 7.75
(d,2H), 7.89 (d,2H), 8.33 (s,lH), 8.40 (d,lH), 9.39
(s,lH), 10.15 (s.lH) [412] [413] Example 35 [414]
Preparation of 4-methyl-N- r3-(4-methylimidazol-
1-ylV5-trifluoromethyl - phenyll -
3-[4-f2-methylimidazol- 1-ylVpyrimidin-2- ylaminol
-benzamide [415] 3-(4-methylimidazol-
l-yl)-5-trifluoromethyl-phenylamine prepared in
Example 30 was used instead of
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 34 to
give the titled compound as yellow solid. [416] 1H-NMR
(DMSOd 6, d)= 2.27 (s,3H), 2.31 (s,3H), 2.71 (s,3H),
6.85 (d,lH), 7.25 (s,2H), 7.39 (s,lH), 7.57 (d,2H),
7.88 (m,3H), 7.93 (d,2H), 8.08 (s.lH), 8.37 (d,lH), 



8.43 (d,lH), 9.41 (s,lH), 9.88 (s.lH) [417] [418]
Example 36[419] Preparation of N-r3-f2-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
r4-(4-methylimidazol-l-yD-pyrimidin-2-ylaminol-benzami
de [420]
4-[4-(4-methylimidazol-l-yl)pyrimidin-2-amino]benzoic
acid and
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e prepared in Preparation 3 1 were used according to
the similar procedure to Example 1 to give the titled
compound as yellow solid. [421] 1H-NMR (DMSO-d , d)=
2.25 (s,3H), 2.77 (s,3H), 7.02 (d,lH), 7.27 (d,2H),
7.48 (d,2H), 7.53 (d,2H),7.66 (m,3H), 7.81 (d,2H),
8.32 (s,lH), 8.33 (d,lH), 8.45 (s,lH), 10.07 (s, IH)
[422] [423] Example 37 [424] Preparation of
N-r3-(4-methylimidazol-
l-ylV5-trifluoromethyl-phenyll-4 -
r4-(4-methylimidazol-l-yl)-pyrimidin-2-ylaminol-benzam
ide [425] 3-(4-methylimidazol-
1-yl)-5-trifluoromethyl-phenylamine prepared in
Example 30 was used instead of
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e according to the similar procedure to Example 36 to
give the titled compound as yellow solid. [426] 1H-NMR
(DMSO d , d)= 2.22 (s,3H), 2.75 (s,3H), 6.93 (d,lH),
7.32 (s,lH), 7.45 (d,2H), 7.47 (s,2H), 7.78 (m,3H),
7.89 (d,2H), 8.21 (s,lH), 8.28 (s.lH), 8.31 (s,lH),
9.45 (s,lH), 10.01 (s,lH) [427] [428] Example 38 [429]
Preparation of 4-methyl-N- r3-(2-methylimidazol- 1-ylV
5-trifluoromethyl - phenyll - 4-[4-f4-methylimidazol-
1-yl Vpyrimidin-2-ylaminol -benzamide [430]
4-methyl-3-[4-(4-methylimidazol-l-yl)pyrimidin-2-yl-am
ino]benzoic acid and
3-(2-methylimidazol-l-yl)-5-trifluoromethyl-phenylamin
e prepared in Preparation 3 1 were used according to
the similar procedure to Example 1 to give the titled
compound as yellow solid. [431] 1H-NMR (DMSOd 6, d)=
2.27 (s,3H), 2.34 (s,3H), 2.75 (s,3H), 6.97 (d,lH),
7.17 (d,2H), 7.30 (s,lH), 7.61 (m,3H), 7.77
(d,2H),7.88 (d,2H), 8.33 (s,lH), 8.41 (d,lH), 9.38
(s,lH), 10.17 (s,lH) [432] 



[433] Example 39 [434] Preparation of 4-methyl-N-
r3-(4-methylimidazol- 1-ylV 5-trifluoromethyl -
phenyll - 4-T4-f4-methylimidazol-
1-yD-pyrimidin-2-ylaminol -benzamide [435]
3-(4-methylimidazol-
1-yl)-5-trifluoromethyl-phenylamine prepared in
Example 30 was used instead of
3-(2-methylimidazol-l-yl)-5-
trifluoromethyl-phenylamine according to the similar
procedure to Example 38 to give the titled compound
asyellow solid. [436] 1H-NMR (DMSO-d , d)= 2.26
(s,3H), 2.32 (s,3H), 2.71 (s,3H), 6.88 (d,lH), 7.27
(s,lH), 7.40 (s,lH), 7.57 (d,2H),7.88 (m,3H),7.95
(d,2H), 8.10 (s,lH), 8.39 (s,lH), 8.45 (d,lH), 9.43
(s.lH), 9.90 (s.lH) [437] [438] Experiment 1 [439] In
the present experiment, the inhibitory activity of the
compound of formula (1) was determined against the
growth of K562 cancer cell. First, the cells were
allowed to stand in RPMI (Roswell Park Memorial
Institute)- 1640 medium containing 10% (v/v) fetal
bovine serum in an incubator of 37C and 5% byJ volume
of CO 2 . The cancer cells (1000 cells) were
transferred to a 96-well plate, and the test compound
was diluted. The plate was allowed to stand under the
above mentioned conditions for 2 days. After this
treatment, to the cells was added 0.2% MTT
(3-[4,5-dimethylthiazol-2-yl] -
2,5-diphenyltetrazolium bromide) solution, and the
resulting mixture was allowed to stand under the
constant temperature-condition for 4 hours. The
supernatant was removed to leave the resulting
crystal. DMSO was added to dissolve the crystal, and
the absorbance of the solution was measured at 540nm.
IC value was calculated using 50 a computer system
according to the following formula: [440] [441] (OD
(test)-OD (blank)/OD (control)-OD (blank)) x 100 540
540 540 540 [442] [443] In the above formula, the IC
value is defined as the concentration of the active 50
compound when the number of cells per well at the end
of constant temperaturetreatment 



is 50% of the number of cells in the control medium.
[444] [445] The IC values [D/D] in the following Table
1 were obtained for the example compounds according to
the present invention. [446] [447] Table 1[448] As can
be seen in the above Table 1, the existing drug of
Imatinib mesylate showed an IC value of 0.54D/D
against the CML cell line, K562, whereas the compounds
of Examples 5, 6, 7, 8, 9, 24, and 30 of the present
invention showed an IC value of 0.01D/D or less, which
corresponds to 50 times improved activity. Further,
the compounds of Examples 12 and 13 showed much higher
activity than Imatinib mesylate. [449] [450]
Experiment 2 [451] In the present experiment, the
inhibitory activity of the compounds of formula (1)
was determined against the growth of CT-26 cancer
cell. The test was performed according to the same
procedure as Experiment 1. Thus obtained IC values
[D/D] are 50 represented in the following Table 2.
[452] [453] Table 2 [454] As can be seen in the above
Table 2, the existing drug of Imatinib mesylate showed
an IC value of 30.00D/D against the leukemia cell
line, CT-26, whereas the compounds of Examples 5, 6,
7, 8, 9, 24, and 30 of the present invention showed
300 times improved activity at the same concentration.
Further, all the other example compoundsshowed much
higher activity than Imatinib mesylate. [455] [456]
Experiment 3 [457] In the present experiment, the
inhibitory activities of Imatinib mesylate and the
compounds of Examples 5 and 6 were determined against
the growth of several cancer cells. The test was
performed according to the same procedure as
Experiment 1. Thus obtained IC values [D/D] are
represented in the following Table 3. [458] Table 3
[459] As can be seen in the above Table 4, the
compounds of Examples 5 and 8 according to the present
invention showed improved activity against lung cancer
cell of A549, pancreatic cancer cell of PANC-I,
encephalophyma cell of A172, lymphoma cell of 



RPMI-6666, bladder cancer cell of HT-1 197, colon
cancer cell of SNU-Cl, and gastric cancer cell of
SNU-I by the minimum of 15 times to the maximum of 50
times or more, compared with Imatinib mesylate,
respectively. [460] Therefore, it is anticipated that
a new therapeutic agent may be developed against these
cancers as well as chronic or acute leukemia. [461]
[462] Experiment 4 [463] In the present experiment,
the inhibitory activities of Imatinib mesylate,
cisplatin, and the compound of Example 8 were
determined against the growth of Sarcoma, oral
epithelial cancer cell, ovarian cancer cell, lung
cancer cell, gastric cancer cell. The test was
performed according to the same procedure as
Experiment 1. Thus obtained IC values [D/D] are
represented in the following Table 5. [464] Table
4[465] As can be seen in the above Table 4, the
compound of Example 8 according to the present
invention showed improved activity against, Sarcoma of
Sarcoma- 180 and oral epithelial cancer cell of KB, by
more than 1 x 104 time, respectively, than Imatinib
mesylate, and against, gastric cancer cell of SNU-I,
ovarian cancer cell of SK-OV-03 and lung cancer cell
of A549, by more than 170, 12, 3.5 times,
respectively, than Imatinib mesylate. [466] In the
comparison experiment with cisplatin, the compound of
Example 8 showed a similar activity against Sarcoma of
Sarcoma- 180 and oral epithelial cancer cell of KB,
and improved activity against gastric cancer cell of
SNU-I by more than 8 times. [467] Therefore, it is
anticipated that a new therapeutic agent may be
developed against these cancers as well as chronic or
acute leukemia. [468] [469] Experiment 5 [470]
Comparative pharmacokinetic test in white rats [471]
On the previous day to the test, white rats
(Sprague-Dawley, 250~280g, male) were put under
anesthesia by pentobarbital sodium (50mg/kg, I.P.).
Then, cannula (polyethylene tube; diameter: 0.58mm)
was introduced into the rats via the carotid artery
and jugular vein, and drawn out to the back. After the
operation, the rats were fasted for 16 hours and used
for the test. Blood was collected in 0, 0.5, 1, 1.5,
2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8, 10, 12, and 24 hours
from the carotid artery. The samples for HPLC analysis
were prepared using the collected blood according to
the following procedure and were analyzed under the
following conditions. 



[472] [473] Preparation of the samples for HPLC
analysis [474] Blood was collected by an amount of
0.8D at each prearranged time and centrifuged at
15,000 rpm for 7 minutes to separate 300D of plasma.
In order to remove proteins, MeOH was added in an
amount of 600D, twice as much as the amount of plasma,
and the mixture was shaken for 30 minutes. The mixture
was centrifuged again at 15,000 rpm for 5 minutes to
give protein free supernatant, which was then analyzed
by HPLC. [475] [476] HPLC analysis conditions of
Example 5 [477] Flow rate: 1.0 D/min, UV detection at
267 nm [478] Column: 4.6 x 150 mm, 5C18-AR-II,
COSMOSIL [479] Eluent: Mixture of ion pair sample
(420D) and MeOH (580D)[480] Ion pair sample: 7.5g of
1-octanesulfonic acid was dissolved in 800D of water.
The resulting mixture was adjusted to pH 2.5 using
phosphoric acid and diluted with water to IOOOD
volume. [481] [482] HPLC analysis conditions of
Example 8 [483] Flow rate: 1.5 Q/min, UV detection at
271 nm [484] Column: 4.6 LD. x 250 mm, Capcell Pak
Phenyl UG120 [485] Eluent: Acetonitrile : 0.2% Formic
acid in water (75 : 25) [486] [487] When Imatinib
mesylate and the compounds of Examples 5 and 8 were ad
ministered per oral to the white rats in a dosage of
100mg/kg, respectively, it was confirmed by the HPLC
analysis that Cmax (maximum blood concentration) and
AUC (area under the curve of time-blood concentration)
of the compound of Example 5 were about 4 times and 5
times, respectively as much as those of Imatinib
mesylate. In addition, it was confirmed by the HPLC
analysis that Cmax and AUC of the compound of Example
8 were about 1.5 times and 3 times, respectively as
much as those of Imatinib mesylate. Here, the
pharmacokinetic parameters are Tmax (time to reach the
maximum blood concentration), Cmax (maximum blood
concentration), and AUC (area under the curve of
time-blood concentration), and the AUC was calculated
under trapezoid rule (see Table 5 and Figure 1). [488]
Table 5 [489] As shown in the above Table 5, although
the concentration of administration of Examples 5 and
8 is the same as that of Imatinib mesylate, it was
identified that their 



pharmacokinetic parameters of Tmax, Cmax, and AUC are
higher than those of Imatinib mesylate (Table 5 and
Figure 1). On the basis of these results, it may be
concluded that the compounds of Examples 5 and 8
exhibit the same effect as Imatinib mesylate when they
are clinically applied at about half lower daily
dosage than that of Imatinib mesylate. Therefore, the
compound of the present invention has a superior
therapeutic effect and various advantages in cost,
etc., and also can be formulated into an oral dosage
form (tablet or capsule) or an injection form when
industrially man ufactured.[490] [491] Experiment 6
[492] Acute toxicity test in mice (oral
administration) [493] In order to determine the acute
toxicity of the compound of the present invention when
the compound is orally administered, mice (ICR,
24~26g) were fasted for 16 hours. One group consists
of 10 males and 10 females. The first group is the
control group and 0.5% sodium carboxymethyl cellulose
(CMC) was administered per oral to this group. The
compounds of Examples 5 and 8 were orally administered
in a dosage of 2,000mg/kg, the maximum dosage in acute
toxicity test, to each test group. After the
administration, clinical conditions of the mice were
observed for 14 days and weight change was also
measured. On the last day of the test, 14th day from
the start, the mice were subjected to an autopsy in
order to examine changes of the internal organs.
During the period of observation, neither abnormal
response nor specific autopsy result was observed.
Also, the body weights of the test groups do not show
any change with statistical significance when compared
with the control group. Further, since no mouse died
during the test period, it was confirmed that the
compounds of Examples 5 and 8 have LD of 2,000mg/kg or
more. This means that the compounds of the present
invention including those of Examples 5 and 8 are safe
in the aspect of acute toxicity. [494] [495] Acute
toxicity test in rat (oral administration) [496] In
this test, the acute toxicity of the compound of the
present invention when the compound is intravenously
administered was determined on rat (SD-Rat, 100-1
1Og). One group consists of 5 males and 5 females. The
first group is the control group and 0.5% CMC was
intravenously administered to this group. The
compounds of Examples 5 and 8 were orally administered
in a dosage of 1,000, 2,000mg/kg, respectively, to
each test group. After the administration, clinical
conditions of the mice were observed for 14 days and
weight change was also measured. On the last day of
the test, 14 day 



from the start, the rat were subjected to an autopsy
in order to examine changes of the internal organs.
During the period of observation, neither abnormal
response nor specific autopsy result was observed.
Also, the body weights of the test groups do not show
any change with statistical significance when compared
with the control group. Further, since no mouse died
during the test period, it was confirmed that the
compounds of Examples 5 and 8 have LD of 2,000mg/kg or
more. This means that the compounds of the present
invention including those of Examples 5 and 8 are safe
in the aspect of acute toxicity.Claims [1]
N-phenyl-2-pyrimidine-amine derivative represented b y
the following formula (1): (D and its salt, in which R
represents optionally substituted thiazole, imidazole,
pyrazine or pyridine (wherein the substituent i s
amino group or lower alkyl); R , R and R each
independently represent hydrogen, halogen, lower alkyl
or 2 3 6 lower alkoxy; R aanndd R each independently
represent hydrogen, halogen, lower alkyl or lower 4 5
aillkkooxxyy;; oorr R or R each rrepresents a radical
having the following formula (2): 4 5 (2) wherein R
represents lower alkyl or lower alkyl substituted with
1 to 3 halogen, R represents aliphatic having 5 to 10
carbon atoms, or represents 5 to 7 8 membered
saturated or unsaturated monocyclic radical, or bi- or
tri-cyclic radical optionally combined with a benzene
ring(s), each o f which has 1 to 3 hetero atoms
selected from a group consisting o f nitrogen, oxygen
and sulfur, or represents piperazinyl or
homopiperazinyl each o f which i s substituted b y
lower alkyl; provided that R represents a radical o f
formula (2), then R , R , R , and R are hydrogen, or
one or two o f R , R , R , and R each independently
represent halogen, lower alkyl or lower alkoxy; or 



provided that R represents a radical o f formula (2),
then one or two o f R , R , R , 5 2 3 4 and R each
independently represent halogen, lower alkyl or lower
alkoxy. 6 [2] The compound o f claim 1 wherein R
represents pyrazine, 2-methylpyrazine or thiazole; R
or R represents a radical having the following formula
(2):(2) wherein R represents trifluoromethyl or
methyl, R represents 2-methylimidazole,
4-methylimidazole, provided that R represents a
radical of formula (2), then all of R , R , R , and R
are hydrogen, or one or two of R , R , R , and R each
independently represent 2 3 5 6 fluoro, methyl or
methoxy; or provided that R represents a radical of
formula (2), then one or two of R , R , R , 5 2 3 4
and R each independently represent fluoro, methyl or
methoxy 6 [3] The compound of claim 1 or 2 wherein the
compound is
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-thiazol-2
-yl-pyrimidin-2-ylamino)-benzamide;
4-methyl-N-[3-(2-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-thiazol-2
-yl-pyrimidin-2-ylamino)-benzamide;
4-methyl-N-(5-methylthiazol-2-yl)-3-(4-thiazol-2-yl-py
rimidin-2-ylamino)-benz amide;
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-pyrazin-
2-yl-pyrimidin-2-ylamino)-benzamide;
4-methyl-N-[3-(2-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-(4-pyrazin-
2-yl-pyrimidin-2-ylamino)-benzamide;
4-methyl-N-[3-(4-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-[4-(3-methy
lpyrazin-2-yl)-pyrimidin-2-ylamino]-benzamide;
4-methyl-N-[3-(2-methylimidazol-l-yl)-5-trifluoromethy
l-phenyl]-3-[4-(3-methy
lpyrazin-2-yl)-pyrimidin-2-ylamino]-benzamide;
N-[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]
-4-(4-pyridin-3-yl-pyrim idin-2-ylamino)-benzamide 2
hydrochloride; or 



N-[3-(4-methylimidazol-l-yl)-5-trifluoromethyl-phenyl]
-4-(4-thiazol-2-yl-pyrimi din-2-ylamino)-benzamide 2
hydrochloride. [4] A process for preparing the
compound of formula (1) as defined in claim 1, which
comprises reacting a compound represented by the
following formula (4a) or (4b):(4a) (4b) wherein R to
R are as defined in Claim 1, with a compound
represented by the following formula (5): (5) wherein
R to R are as defined in Claim 1, to produce a
compound represented 7 S by the following formula (Ia)
or (Ib): (Ia) (Ib) wherein R to R are as defined in
Claim 1. 1 8 [5] A pharmaceutical composition
comprising an effective amount of the compound of
formula (1) or its salt as defined in any one of
claims 1 to 3 as an activeingredient together with
pharmaceutically acceptable inert carriers. [6] The
pharmaceutical composition of Claim 5, wherein the
composition is used for the treatment of lung cancer,
gastric cancer, colon cancer, pancreatic cancer,
hepatoma, prostatic cancer, breast cancer, chronic or
acute leukemia, hematologic malignancy,
encephalophyma, bladder cancer, rectal cancer,
cervical cancer, and/or lymphoma. [7] The composition
of claim 5 or 6 which is used as an oral preparation.
[8] The composition of claim 5 or 6 which is used as
an injection. [9] A method for treating cancer of
warm-blooded animals, which comprises having a host in
need of such treatment ingest an amount of the
compound of formula (1) or its salt as defined in any
one of claims 1 to 3 effective to provide such
treatment. [10] The method of claim 9 for treating
lung cancer, gastric cancer, colon cancer, pancreatic
cancer, hepatoma, prostatic cancer, breast cancer,
chronic or acute leukemia, hematologic malignancy,
encephalophyma, bladder cancer, rectal cancer cervical
cancer and/or lymphoma. 




