
DESCRIPTION PYRAZOLOPYRIMIDINE DERIVATIVE [Technical Field] [0001]
The present invention relates to a pyrazolopyrimidine derivative or a
pharmaceutically acceptable salt thereof useful as an agent for the
prevention and/or treatment of skin diseases, and the like.
[Background Art] 10002]        Pyrazo10[1,5-ajpyrimidine derivatives
are known to be useful as corticotrophin-releasing factor receptor
antagonist (patent documents 1 and 2), adenosine enhancer (patent
document 3), angiotensin II antagonist (patent document 4), ni
tyrosine kinase inhitator (patent documents 5 and 6), HMG-CoA
inhibitor (patent document 7), NAD(H)oxidase inhibitor (patent
document a), adenosine A2Areceptor agonist (patent documents 9 and
10), therapeutic drug for prostatic hyperplasia (patent document 11),
therapeutic drug for cerebral circulatory zo disturbance (patent
document 12), anti-obesity drug (patent document 13),
anti-inflammatory drug (patent document 14) and therapeutic drug for
skin diseases(patent document 15). [Document List] [patent documents]
25 [0003] patent document 1: W000/59908 patent document 2:
JP-A-2000-38350 patent document 3: JP-A-10-101672 patent document 4:
JP-A-7-157485 patent document 5: W000/53605 patent document 6:
W098/54093 patent document 7: 2-A-4-270285 patent document 8:
W003/091256 patent document 9: W002/40485 ss patent document 10:
W02004/110454  5 patent document patent document patent document
patent document patent document 11( 12 13( 14 15: 



JP-A-5-112571 EP-A-0328700 W000/44754 3.NA-9-169762 W02009/041663
[Summary Of The Invention] [Problems to be Solved by the Invention]
[0004] An object of the present invention is to provide a 10
pyrazolopyrlmidine derivative or a pharmaceutically acceptable salt.
thereof useful as an agent for the prevention and/or treatment of
skin diseases, or the like. [Means of Solving the Problems] [0005]
15The present invention relates to the following- (33). (1) A
pyrazolopyrimddine derivative represented by the formula (I) [0006] \
NR2 NI- R4 (1) 20 [0007] {wherein Rl represents -NleR (wherein Rla
and Rib' are the same or different and each represents a hydrogen
atom, lower a'kyl optionally having substituent(s), cycloalkyl
optionally having substituent(s), lower alkoxy optionally having
substituent(s), lower alkanoyl optionally having substituent(s), aryl
optionally having substituent(s), aralkyl optionally having
substituent(s), an aromatic heterocyclic group optionally having
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), or R18 and Ru'form, together with the adjacent
nitrogen atom, a. nitrogen-containing heterocyclic group optionally
having suhatituent(s)),   (wherein Rm represents a hydrogen atom,
lower alkyl optionally having substituent(s), cycloalkyl optionally
having substituent(s), aryl optionally having substituent(s), aralky,
optionally having substituent(s), an aromatic heterocyclic r group
optionally having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s)) or -SRld (wherein Rid is as defined
for the aforementioned Rm), R2 represents 



[0008] 10   [0009] [wherein k and in each represents an integer of2
(wherein the total of k and m is not more than 3),    n represents an
integer of 0 - 4, and when n is 2, 3 or 4, Is respective R5 may be
the same or different, represents a single bond, alkylene, C(=0) or
8027 Rs represents halogen, hydroxy, lower alkyl optionally having
substituent(s) or lower alkoxy optionally having substituent(s), 20
R6 represents lower alkyl optionaLLy having substituent s oycloalkyl
optionally having subs ' uent(s), aryl optionally haying
substituent(s), an aromatic heterocyclic group optionally haying
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), 25 X represents a nitrogen atom or -C8.6 (wherein REJ
represents a hydrogen atom, halogen, hydroxy, cyan, lower alkyl
optionally having substituent(s) or lower alkoxy optionally having
substituent(s), or forms a bond together with R7), and forms a bond
together with R, or represents a hydrogen atom, 30 halogen, hydroxy,
lower alkyl optionally having substituent(s) or lower alkoxy
optionally having substituent(s)], [0010]  )na hnc; R9a --Rgb [0011]
[wherein ka, ma and na are as defined for the aforementioned k, m and
n, respectively, R5a is as defined for the aforementioned R5, ---
represents a single bond or a double bond, P9' and R95 are the same
or different and each represents a hydrogen atom or lower alkyl
optionally having substituent(s), or Rs' and R95 form, together with
the respectively adjacent. 20 carbon atoms., an aliphatic ring
optionally having 



substituent(s) or an aromatic ring optionally having substituent(s),
Y represents -CHIR1'.-CHRia5- (wherein R1 and RIt5 are the same or
different and each represents a hydrogen atom, hydroxy, lower vs
alkyl optionally having substituent(s) or lower alkoxy optionally
having substl.tuent(s), or R7-5' and Ricb form, together with the
respectively adjacent carbon atoms, an aliphatic ring optionally
haying substituent(s)),(wherein R1' and R16 are the same or different
and each represents a hydrogen 20 atom or lower alkyl optionally
having substituent(s), or Ruk and Ru'd form, together with the
respectively adjacent carbon atoms, an aliphatic ring having at least
one double bond and optionally having substituent(s) or an aromatic
ring optionally having substituient(s)), Z CRRff0 [wherein RI19 25
and Rim are the same or different and each represents a hydrogen atom
or lower alkyl optionally having substituent or RIla and R115 form
carbonyl together with the adjacent carbon atom, e represents 0(e0),
0, S, SO, SO2 or NR12 (wherein R12 represents a hydrogen atom, lower
alkyl optionally having SO substituent(s), lower alkanoyl optionally
having substituent(s), lower alkoxycarbonyi optionally having
substituent(s) or aralkyl optionally having substituent(  or -CR1LZb-
(wherein R.are as defined for the aforementioned Rlia, Rim and r,
respectively) ), or [0012] (R5bVb IN R1 5 [00131  (wherein Rz
represents lower alkyl optionally having substituent(s), cycloalkyl
optionally having substituent(s), aryl optionally having
substituent(s), an aromatic heterocyclic group optionally having
substituent(s) or an lo aliphatic heterocyclic group optionally
having substituent(R R56 and P7b are the same or different and each
represents halogen, hydroxy, lower alkyl optionally having
substituent(s) or lower alkoxy optionally having substituent(s), nb
represents an integer of 0 - 2, no represents an integer of 0 IC - 2,
when nb is 2, respective R5b are the same or different, when no is 2,
respective R7b are the same or different), IR3 represents -S(0)2R.13'
[wherein R13' represents hydroxy, lower alkcxy optionally having
substituent(s), -NR13bRiac (wherein Rim andare the same or different
and each represents a 20 hydrogen atom, lower alkyl optionally having
substituent(s), lower alkoxy optionally having substituent(s),
cycloalkyl optionally haying substituent(s), aralkyl optionally
having substituent(s), aryl optionally having sukstituent(s), an
aromatic heterocyclic group optionally having substituent(s) 25 or an
aliphatic heterocyclic group optionally haying substituent(s), or Rim
and RIsc form, together with the adjacent nitrogen atom, a
nitrogen-containing heterocyclic group optionally having
substituent(s)), -NR113dC(-(0)R13e (wherein represents a hydrogen
atom, lower alkyl. optionally having so substituent(s), cycloalkyl
optionally having substituent(s), aralkyl optipnally having
substituent(s), aryl optionally having substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic  



group optionally having substituent(s), Rme represents a hydrogen
atom, lower alkyl optionally haying substituent(s), cycloalkyl
optionally havdnd substituent(s), aralkyl optionally having
substituent(s), lower alkexy optionally 5 having substituent(s),
N-mono-lower alkylamino optionally having substituent(s),
N,N-di-lower alkvlamino optionally having substituent(s),
N-cycloalkylamino optionally having substituent(s), Nznonoarylamino
optionally having substituent(s), N,N-di-arylamino optionally having
substituent(s), aryl optionally having substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic group optionally having substituent(s)), -NRmfC(-,5)Rmg
(wherein RI's` and. Rmg are as defined for the aforementioned Rmd and
Ri3e, respectively) or - m NP.mhS(0)2R14 (wherein Rmh is as defined
for the aforementioned       R14 represents lower alkyl optionally
having substituent(s), cycicalkyl optionally having substituent(s),
N-mono-lower alkyl amino optionally having substituent(s), alkylamino
optionally having substituent(s), aryl 2rJ optionally having
substituent(s), aralkyl optionally having substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic group optionally having substituent(s))], and represents
a hydrogen atom, halogen, lower alkyl optionally 25 having
substituent(s), aralkyl optionally having substituent(s), -NRmaRmb
(wherein Rm3 and Rmb are as defined for the aforementioned Ria and
Rib, respectively), -0Rmc (wherein R15' is as defined for the
aforementioned Ric), or - SRmd (wherein Risd is as defined for the
aforementioned Ri 30 or a pharmaceutically acceptable salt thereof.
(2) A pyrazolopyrimidine derivative represented by the formula (IA)
[00141  .L1 R11{ \ NH C f --- ,     4-R R1313 [0015] (wherein L
represents a single bond or methylene, s Rm represents lower alkyl
optionally having substituen (s), an aralkyl optionally having
substituent(s), cycloalkyl optionally having substituent(s), aryl
optionally having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic group
lc optionally having substiThent(s), R2A represents [0016] 



in GA'. t1/41-)rnA kA( R-i R /A [0017]  [wherein nA represents an
integer of 0 - 2, and when nA is 2, respective Rs may be the same or
different,      mA and LA are as defined for the aforementioned k, m
and 1, respectively, p 5A represents halogen or lower alkyl, 20 RBA
represents cycloalkyl optionally having substituent(s), aryl
optionally having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic group
optionally having snbstithent(s), XA represents a nitrogen atom or
-0yeA (wherein RBA represents a 25 hydrogen atom, halogen or lower
alkyl, or forms a bond  together with Rm), and Rm forms a bond
together with RA., or represents a hydrogen atom, haloden or lower
alkyl], [0018] (R5a4)naA )m-A q IR' aA ka8,( R9114 {0019]  [wherein
naA and R5'A are as defined for the aforementioned nA and RSA,
respectively,     maA and kaA are as defined for the aforementioned
ma and ka, 10 respectively, R9a1' and R9bA form, together with the
respectively adjacent carbon atoms, an aromatic ring optionally
having substitnent(s), 



represents -CHRIDaA-1-"HR(wherein P.1W1 and R"br' are the c same or
different and each represents a hydrogen atom, hydroxy, lower alkyl
optionally having substituent(s) or lower alkoxy optionally having
substituent(s)), -CR.10C 16A- (wherein Rlu'A and Rled'A are the same
or different and each represents a hydrogen atom or lower alkyl
optionally having substituent s)), 2o zak.creaarkil MA_ [wherein
RilaA and R:iihz are the same or different and each represents a
hydrogen atom or lower alkyl optionally having substituent(s), or and
Rina form carbonyl together with the adjacent carbon atom, 7,fl
represents C(=0), 0, S, SO, 802 or NR" A (wherein. R12A represents a
hydrogen atom, lower 2s alkyl optionally having substituent(s), lower
alkanoyl optionally having substitnent(s), lower alkcxycarbonyl
optionally having substituent(s) or aralkyl optionally having
substituent(s))], or(wherein P.11A., RndA and ZbA A are as defined
for the aforementioned RliaA,R1 and r7a r respectively)}, or [0020]
Or 6A (R 7b \/ (00211   (wherein 19YA represents lower alkyl
optionally having substituent(s), cvoloalkyl optionally having
substituent(s), 5 aryl optionally having: substituent(s), an aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic group optionally having. substituent(s), R5.t'A and R7bA
are the same or different and each represents halogen, hydroxy, lower
alkyl optionally having substituent(s) lo or lower alkoxy optionally
having substituent(s), nbA represents an integer of 0 - 2, ncA
represents an integer of - 2, when nbA is 2, respective Rsh'!" are
the same or different and when ncA is 2, respective R7b...1 are the
same or different), represents a hydrogen atom, lower alkyl
optionally having 15 substituent(s), cycloalkyl optionally having
substituent(s), areakyl optionally having substituent(s), aryl
optionally having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic droup
optionally having substituent(s), or al3A and Rim form, 20 together
with the adjacent nitrogen atom, a nitrogen- containing heterocyclic
group optionally having substituent(s), RIn represents a hydrogen
atom, lower alkyl optionally having substituent(s), lower alkoxy
optionally having substituent(s), cyclpalkyl optionally having
substituent(s), aralkyl 25 optionally having substituent(s), aryl
optionally haying substituent(s), an aromatic heterocyclic group
optionally havind substituent(s), an aliphatic heterocyclic group
optionally having substituent(s) or CORI3e1 (wherein Rnel is as
defined for the aforementioned RI), or Rns and .R.13A Form, 30
together with the adjacent nitrogen atom, a nitrogen containing
heterocyclic group optionally having substituen and. represents a
hydrogen atom or ir er alkyl optionally haying  substituent(s)), or a
pharmaceutically acceptable salt thereof. 



(3) The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to the aforementioned (2), wherein
LI is a single bond.  (4) The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to the
aforementionedor (3), wherein RIP' is aryl optionally having
substituent(s),    (5) The pyrazolopyrimidine derivative or the
pharmaceutically 10 acceptable salt thereof according to the
aforementioned (2) or (3), wherein 14,1A is phenyl optionally having
substituent(s).  (6) The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to the
aforementioned (2) or (3), wherein R is an aromatic heterocyclic
group optionally 15 having substituent(s).  (7) The
pyrazolbpyrdmidine derivative or the pharmaceutically acceptable salt
thereof according to any of the aforementioned (2)-(6), wherein R is
a hydrogen atom.      (8) The pyrazolopyrimidine derivative or the
pharmaceutically 20 acceptable salt thereof according to any of the
aforementioned (2)-(7), wherein RI JA Is a hydrogen attml, and Pii:m
is lower alkyl optionally having substituent(s).  (9) The
pyrazolopyrimidine derivative or the pharmaceutically acceptable salt
thereof according to any of the aforementioned (2)-(7), wherein Rimis
a. hydrogen atom, and Ri35 is CORisel (wherein R13e1 is as defined
above).  (10) The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any of the
aforementioned (2)-(7), wherein Rim is a hydrogen atom, and R:im is
COR13e2 so (wherein Rna2 represents lower alkyl optionally having
substituent(s), oycloalkyl optionally having substituent(s),
N--mono-lower alkylamino optionally having substituent(s) or
Nmono-arylamino optionally having substituent(s)),      (11) The
pyrazolopyrimidine derivative or the pharmaceutically 35 acceptable
salt thereof according to any of the aforementioned  (2)-(10),
wherein R2A is 10022] (1,:t9A)nA , NknA ReA R'A [0023] 3(wherein nA,
rA, kA, R54, Rek, and XA are each as defined above). 



(12) The pvrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to the aforementioned (11),
wherein. PP- is phenyl optionally having substituent(s). so (13) The
pyrazolopyriuidine derivative or the pharmaceutically acceptable salt
thereof according to any of the aforementioned (2)-(10), wherein R2'"
is [0024]   (1[45aA)TI0A 8, 4 rtdimaA R9aA i<a)4( \1..._309bA yA
[0025] (wherein na_A, maA, kaA,R9aA, R9bA and YA are each as defined
above).  (14) The pyrazolopyrirddine derivative or the
pharmaceutically acceptable salt thereof according to the
aforementioned (13), 2a wherein R9aA and R91 form, together with the
respectively adjacent carbon atom, a benzene ring optionally having
slibqttuent(s), ya is _miRioak_cHRIG-DA_ (wherein Ria-4 and RI'f'bA
are each as defined above),-r-CR1DcA- (wherein RncA and RndA are each
as defined above), -0-CR11aAR1- (wherein altar' and R.111 are 25 each
as defined above) or -rRlI0Ria-0- (wherein RlicA and Rucm are each as
defined above).  (15) The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any of the
aforementioned  (2) - (10) wherein PILA [0026j (R"nribA)f3cA \v/N,
N-WA [0027] s (wherein R, Ralp,nhA and ncA are each as defined
above),  (16) The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to the
aforementioned r wherein lel' is phenyl optionally having
substituent(s    (17) A medicament comprising, as an active
ingredient, the io pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any of the
aforementioned 



(18) An agent for the prevention and/or treatment of a skin disease
comprising, as an active ingredient, the Is pyrazolopyrimidine
derivative or the pharmaceutically acceptable salt thereof according
to any of the aforementioned (1)-(16).  (19) The agent for the
prevention and/or treatment of a skin disease according to the
aforementioned (18), wherein the skin 20 disease is a skin disease
selected from acne vudgaris, drug eruption, contact dermatitis,
dermatitis due to venomous moth, pollen dermatitis, urticaria,
psoriasis, atopic dermatitis, candidal dermatitis, seborrheic
dermatitis, eczema, Stevens Johnson syndrome, toxic epidermal
necrosis, erythema 25 multiforme, erythema nodosum, granuloma
annulare, pityriasis rosea, rosacea, lichen planus, lichen pilaris
(keratosis pilaris), photosensitivity, solar dermatitis, miliaria,
herpes simplex, Kaposirs varicelliform eruption, impetigo contagicsa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek, so
lupus erythematosns, keloid, Halley-Halley disease, scabies and.
linear dermatitis,  (20) The agent for the prevention and/or
treatment of a skin disease according to the aforementioned (18),
wherein the skin  disease is dermatitis.  (21) The agent for the
prevention and/or treatment of a skin disease according to the
aforementioned. (18), wherein the skin disease is a skin disease
selected from contact dermatitis and 5 atopic dermatitis.  (22) A
method for the prevention and/or treatment of a skin disease,
comprising a step of administering an effective amount of the
pyrozolopvrimidine derivative or the Pharmaceutically acceptable salt
thereof according to any of o the aforementioned (1)-(16) to a
subject in need thereof.  (23) The method according to the
aforementioned (22), wherein the skin disease is a skin disease
selected from acne vulgaris, drug eruption, contact dermatitis,
dermatitis due to venomous moth, pollen dermatitis, urticarla,
psoriasis, atopic 15 dermatitis, candidal dermatitis, seborrheic
dermatitis, eczema, Stevens-Johnson syndrome, toxic epidermal
necrosis, erythema multiforme, erythema nodosum, granuloma annulare,
pityriagis rosea, rosagea, lichen planus, lichen pilaris (keratosis
pilards), photosensitivity, solar dermatitis, miliaria, herpes 20
simplex, Kaposi's varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek, lupus
erythematosus, keloid, Hailev-Hailey disease, scabies and linear
dermatitis.      (24) The method according to the aforementioned
(22), wherein 25 the skin disease is dermatitis.  (25) The method
according to the aforementioned (22), wherein the skin disease is a
skin disease selected from contact dermatitis and atopic dermatitis.
(26) The pyrazolopyrimidine derivative or the pharmaceutically. 26:
acceptable salt thereof according to any of the aforementioned
(i)-(16) for use in prevention and/or treatment of a skin disease.
(27) The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to the aforementioned 26), ss
wherein the skin disease is a skin di.sease selected from acne
vulgarise drug eruption, contact dermatitis, dermatitis due to
venomous moth, pollen dermatitis, urticaria, psoriasis, atopic
dermatitis, oandidal dermatitis, seborrheic dermatitis, eczema,
Stevens-Johnson syndrome, toxic epidermal necrosis, erythema
multiforme, erythema nodosum, granuloma annulare, pitvriasis roses,
rosacea, lichen planus, lichen. pliaris (keratosis pilaris),
photosensitivity, solar dermatitis, miliaria, herpes simplex,



15 (29) The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to the aforementioned (26), wherein
the skin disease is a skin disease selected from contact dermatitis
and atopic dermatitis.  (30) Use of the pyrazolopyrimidine derivative
or the 20 pharmaceutically acceptable salt thereof according to any
or the aforementioned (1)-(16) for the manufacture of an agent for
the prevention and/or treatment of a skin disease.  (31) The use
according to the aforementioned (30), wherein the skin disease is a
skin disease selected from acne vulgeris, 25 drug eruption, contact
dermatitis, dermatitis due to venomous moth, pollen dermatitis,
urticaria, psoriasis, atopic dermatitis, candidal dermatitis,
seborrheic dermatitis, eczema, Stevens-Johnson syndrome, toxic
epidermal necrosis, erythema muitiforme, erythema nodesum, granuloma
annulare, pityriasis so rosea, rosacea, lichen planus, lichen pilaris
(keratosis pilaris), photosensitivity, solar dermatitis, miliaria,
herpes simplex, Kaposi's varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek, lupus
ervthematosus, keloid, Hailey-Hailey disease, scabies 35 and. linear
dermatitis.   (32) The use according to the aforementioned, wherein
the skin disease is dermatitis.   (33) The use according to the
aforementioned (30), wherein the skin disease is a skin disease
selected from contact s dermatitis and atopic dermatitis. [Effect of
the Invention] [0028]        The present invention provides a
pyrazolopyrimidire derivative or a pharmaceutically acceptable salt
thereof io useful as an agent for the prevention and/or treatment of
skin diseases, and the like. [Mode for Carrying out the Invention]
[0029]        In the present description, the compounds represented
by the formula (I) and the formula (IA) are referred to as Compound
(I) and Compound (IA), respectively. The same applies to the
compounds having other formula numbers.        In. the definition of
each group in the formula (,) and the formula (IA), 20Examples of the
lower alkyl, and the lower alkyl moiety of the lower alkoxy, the
lower alkoxycarbonyl, the lower alkanoyl, the N-mono-lower alkylamino
and the N,N-di-lower alkylamano include straight chain or branched
alkyl. having I - 10 carbon atoms, more specifically, methyl, ethyl,
propyl, 25 isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, haxyl, heptyl, octyl, nonyl, decvl and the
like. Two lower alkyl moieties of the N,N-di-lower alkyleminc may be
the same or different. [0030]        The alkylene has the same
meaning as the group formed by removing one hydrogen atom from the
aforementioned lower alkyl.        Examples of the cycloalkyl, and
the cycloalkyl moiety of the N-cycloalkylaminc include cycloalkyl
having 3 - 8 carbon atoms, and more specific examples thereof
incllide cyclopropyl, 35 cyclobutvl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl 



and the like.        Examples of the aryl, and the aryl moiety of the
N-monoarylamino and the N,N-diarylamino include aryl having 6 - 14
carbon atoms, and more specific examples thereof include S phenyl,
naphthyl, azulenyl, anthryl, pentalenyl, indenyl, biphenylenyl and
the like. [0031]        The alkylene moiety of the aralkyl has the
same meaning as the group formed by removing one hydrogen atom from
the 10 aforementioned lower alkyl, and the aryl moiety is as defined
for the aforementioned aryl.        Examples of the aliphatic
heterocyclic group include a 3- to 7-membered monocyclic aliphatic
heterocyclic group containing at least one atom selected from a
nitrogen atom, an 15 oxygen atom and a sulfur atom, a bicyclic or
tricyclic condensed aliphatic heterocyclic group containing at least
one atom selected from a nitrogen atom, an oxygen atom and a sulfur
atom, wherein 3- to 8-membered rings are condensed, and the like, and
more specific examples thereof include 20 aziridinyi, azetidinyl,
pyrrolidinyi, piperidino, piperidinyl, azepanyi,
1,2,5,6-tetrahydropyridyl, imidazolidinyl, pyrazolidinyl,
piperazinyl, homopiperazinyl, pvrazolinyl, oxiranyl,
tetrahydrofuranyl, tetrahydro-2H-pyranyi, 5,6- dihydrc-2H-pyranyl,
ozazolidinyi, morpholino, morpholinyl, thioxezolidinyl,
thiombrpholinyl, 2H-oxazolyi, 2H-thioxazolyl, dihydroindolyi,
dihydroisoindolyi, dihydrobenzofuranyl, benzimidazolidinyl,
dihydrobenzooxazolyi, dihydrobenzothioxazolyl, benz0dioxolinyi,
tetrahydroguino tetrahydroisoeuinolyl, dihydro-2H-chromany1,
dihydro-1H- 30 chromanyl, dihydro-2H-thiochromanyl,
dihydro-1H-thiochromanyl, tetrahydroguinoxalinyl,
tetrahydroquinazolinyl, dihydrobenzodioxanyl, oxetanyl and the like,
[0032]           Examples of the aromatic heterocyclic group include
a 5-so membered or 6-membered monocyclic aromatic heterocyclic group
containing at least one atom selected from a nitrogen atom, an oxygen
atom and a sulfur atom, a bicyclic or tricyclic condensed aromatic
heterocyclic group containing at least one atom selected from a.
nitrogen atom, an oxygen atcm and a sulfur atom, wherein 3- to
8-membered rings are condensed, and the like, and more specific
examples thereof include furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyi, ozazolyl, isoxazolyl, oxadiazolyi, thiazolyi,
isothiazolyi, thiadiazolyl, triazolyi, tetrazolyi, pyridyl,
pyridazinyi, pyrimidinyi, pyrazinyl, lo triazinyl, benzofuranyl,
benzothdpphenyl, benzoxazolyl, benzothiazolyl, isoindolyl, indolyl,
indazolyl, benzimidazolyi, benzotriazolyl, oxazolopyrimidinyl,
thiazolopyrimidinyl, pyrrolopyridinyl, pyrrolopvrThidinyi,
imidazopyridinyl, purinyl, quinolinyl, isoguinolinyi, cinnolinyl,
phthalazinyi, guinazolinyl, quinczalinyl, naphthyridinyi, azepinyl,
diazepinyl, pyranyl, oxepinyl, thiopyranvl, thiepinyl, furazanyl,
oxadiazolyl, ozazinyl, oxadiazinyl, oxazepinyi, oxadiazepinyl,
thiazinyl, thiadiazinyl, thiazepinyl, thiadiazepinyl, indolizinyl,
isobenzofuranyi, isobenzothiophenyl, dithlanaphthalenyl, guinolizin
pteridinyl, benzoxazolidinyl, chromenyl, benzoxepinyl,
benzoxadiazepinyl, benzothiepinyl, benzothiazepinyl,
benzothiadiazepinyl, benzothlepinyi, benzothiazepinvl, benzoazepinyi,
ben2odiazepinyl, benzofurazanyl, 25 renzothiadiazolinyl, carbazolyi,
p-carbolinyl, acrydinyl, phenazinyl, dibenzofuranyl, xanthenyl,
dibenzothiophenyl, phenothiazinyl, phenoxazinyl, phenoxathinyl,
thianthrenyl, phenanthrldinyl, phenanthrolinyl, perimidinyl and the
like. [0033] 30Examples of the nitrogen-containing heterocyclic group



is [0034]        Examples of the aliphatic ring include aliphatic
rings corresponding to the aforementioned cycloalkyl and aliphatic
heterocyclic group. Examples of the aliphatic ring having at least
one double 20 bond include aliphatic rings having one or more double
bond from among the aforementioned aliphatic ring, and more specific
examples thereof include 1,2,5,6-tetrahvdropyr dine,
tetrahydro-2H-pyran, 2H-oxazone, 2H-thioxazone, dihydroindoline,
dihydroisoindoline, dihydrobenzofuran, 25 dihydrobenzoozazoline,
dihydrobenzothioxazoline, dihydro-2Hchromane,hydro-1H-chromane,
dihydro-2H-thiochromane, dihydro-1H-thiochromane, dihydrobenzodioxane
and the like. [0035]          Examples of the aromatic ring include
aromatic rings SO corresponding to the aforementioned aryl and
aromatic heterocyclic group.        The halogen means each atom of
fluorine, chlorine, bromine or iodine,        The substituent(s)
(substituent group-1) in the lower alkyl optionally having
substituent(s), the lower alkoxy  optionally having substituent( ,
the N-mono-lower alkylamino optionally having substituent(s), the
N,N-di-lower alkylamino optionally haying substituent(s), the lower
alkoxycarbonyi optionally having substituent(s) and the lower
alkancyl optionally having substituent(s) are the same or different
and examples thereof include I to 3 substituents selected from the
group consisting of halogen; sulfanyl; nitro; cyano; oyclealkyl
optionally haying 1 to 3 substituents selected from the following
substituent group C; an aliphatic heterocyclic lo group optionally
having 1 to 3 substituents selected from the following substituent
group C; an aromatic heterocyclic group optionally having 1 to 3
substituents selected from the following substituent group B; C.1_10
alkylsulfanyl optionally haying I to 3 substituents selected from the
following 15 substituent group A; C6-1A arylsulfanyl optionally
having 1 to 3 substituents selected from the following substituent
group B; Gamic alkylsulfonyi optionally having 1 to 3 substituents
selected from. the following substituent group A; C5-14 aryisulfonyi
optionally having 1 to 3 substituents selected 20 from the following
substituent group B; OR (wherein RIG represents a hydrogen atom,
Cl..10 alkyl optionally haying 1 to 3 substituents selected from the
following substituent group A,      cycloalkvl optionally having 1 to
3 substituents selected from the following substituent group CF C6-14
aryl optionally 25 having I to 3 substituents selected from the
following substituent group B, C7_16 aralhyl optionally having 1 to ,
substituents selected from the following substituent group B, an
aromatic heterocyclic group optionally having 1 to 3 substituents
selected from the following substituent group B., '30 C2-11 alkanoyi
optionally having I to 3 substituents selected from the following
substituent group A, C7_15 aroyl optionally having. 1 to 3
substituents selected from the following substituent group B, C1-10
alkyisulfonyi optionally having 1 to 3 substituents selected from the
following substituent group A 35 or C6-14 arylsulfonyl optionally
having 1 to 3 substituents  selected from the following substituent
group 3); 0(=0)R17a (wherein R.1. represents amino, hydroxy, 0l..10
alkyl optionally having 1 to 3 substituehts selected from the
following substituent group A, C3._e cycloalkyl optionally having 1
to 3 substituents selected from the following substituent group C,
C6-14 aryl optionally having. 1 to 3 substituents selected from the
following substituent group B, an aliphatic heterocyclic group
optionally haying 1 to 3 substituents selected from the following



substituent group B,alkoxycarbonyl optionally haying 1 to 35 3
substituents selected from the following subst *uent group A,
alkyisulfonyl optionally having 1 to 3 substituents selected from the
following substituent group A or C5_14 aryisulfonyi optionally having
I to 3 substituents selected from the following substituent group B).
Examples of the substituent in the lower alkoxy optionally having
substituent(s), the lower alkoxycarbonyl optionally having
substituent(s) and the lower alkanoyl optionally having
substituent(s) also include 06-14 aryl optionally haying I to 3
substituents selected from the following substituent group B, zo in
addition to the aforementioned substituent group-1. [00361        The
substituent(s) in the aryl optionally having substituent(s), the
N-mono-arylemino optionally having substituent(s), the
N,N-diarylamino optionally having Is substituent(s), the phenyl
optionally having substituent(s), the aralkyl optionally having
substituent(s), the aromatic heterocyclic group optionally having
substituent(a), the aromatic rind optionally having substituent(s)
and the benzene ring optionally having substituent(s) are the same or
aw different and examples thereof include I. to 3 substituents
selected from the group consisting of 0io alkyl optionally. having 1
to 3 substituents selected from the following substituent group A,
Cg-14 aryl optionally having 1 to 3 substituents selected from the
following substituent group B 25 and the substituents of the
aforementioned substituent group-I. The substituent in the aryl
optionally having substituent(s) include C4-8 cycloalk.yl ring
condensing with the aryl moiety of the substituted aryl and
optionally haying 1 to 3 substituents selected from the following
substituent group C, or aliphatic heterocyclic ring condensing with
the aryl moiety of the substituted aryl and optionally having I to 3
substituents selected from the following substituent group C, in
addition to the above substituent(s). The substituent in the phenyl
optionally having substituent(include C4..a cycloalkyl ring 35
condensing with the phenyl moiety of the substituted phenyl  and
optionally having 1 to 3 substituents selected from the following
substituent group C, or aliphatic heterocyclic ring condensing with
the phenyl moiety of the substituted phenyl and optionally having 1
to 3 substituents selected from the s following substituent group C,
in addition to the above substituent(s), The substituent in the aryl
moiety of the aralkyl optionally having substituent(s) include C4-8
cycloalkyl ring condensing with the aryl moiety of the substituted
aralkyl and optionally having. 1 to 3 substituents selected io from
the following substituent group C, or aliphatic heterocycle ring
condensing with the aryl moiety of the substituted aralkyl and
optionally haying 1 to 3 su stituents selected from the following
subatituent group C, in addition to the above substituent(s) is
[0n37]        The substituent(s) in the cycloalkyl optionally having
substituent(s), the N-cyclialkylamino optionally having
substitaent(s), the aliphatic heterocyclic group optionally having
substituent(s), the aliphatic ring having at least one 20 double bond
optionally having substituent(s), the nitrogen containing
heterocyclic group optionally having substituent(s), which is formed
together with the adjacent nitrogen atom, and the aliphatic ring
optionally having substituent(s) are the same or different and
examples thereof include I to 3 substituents selected from the group
consisting of oxo, alkyl optionally having 1 to 3 substituents



5 nitro, carboxy, C1.40 aikoxycarbonyl, 1_10 alkoxy and
trifluoromethyl (substituent group a) an aliphatic heterocyclic
group; an aromatic heterocyclic group; C1_10 alkoxy optionally having
1 to 3 substituents selected from the group consisting of halogen,
hydroxy, amino, carboxy,alkoxy, Ci_ 10 10 alkylamino, di-C1_10
alkylamino and Ci_io alkoxycarbonyl (sabstituent group b); C3_6
cycloalkoxy; C6_14 aryioxy optionally having 1 to 3 substituents
selected from the aforementioned substituent group a; C7-16
aralkyloxy optionally having 1 to 3 substituents selected from the
aforementioned substituent group a.; (2-2-11 alkanbyloxy; C7_15
aroyloxy; C1_10 alkyisulfonyloxv; trifluoromethanesulfonyloxy; C5_14
arylsulfonyloxy; p- toluenesulfonyloxy; C1_40 alkyisulfanyl; C6-14
arylsulfani_ - NR19a.R1 (wherein Ric' and RIcib are the same or
different and each represents a hydrogen atom; formv1; 01_].(: alkyl
optionally so having 1 to 3 substituents selected from the
aforementioned substituent group b; C3_.8 cycloalkyl; C6_14 aryl
optionally haying 1 to 3 substituents selected from the
aforementioned substituent group a; an aromatic heterocyclic group;
07.46 aralkyl optionally having 1 to 3 substituents selected from 25
the aforementioned substituent group a; C2_11 alkanoyl; aroyl; C1.40
alkoxycarbonyl; C7_15 aralkyloxycarbonyl; CiHm al.kylsulfonyl;
trifluoromethanesulfonyl; C5-14 aryisulfonyi or p-toluenesul.fonyi.)
C2..11 alkanoyl; C3-6 cycloalkyloarbonyl; C7-35 aroyl; aliphatic
heterocyciyicarbonyl; aromatic so heterbcyolylcarbonyi; C1.40
alkoxycarbonyi; C6-14 aryloxycarbonyl; C7.46 aralkyloxycarbonyl;
01_10 alkylcarbamoyl; di-C1_10 al.kylcarbamoyi and C6_14
arylcarbamoyl, [0039]        The substituent group B means the group
consisting of CI_ n alkyl, trifluaromethyl and the substituents of
the  aforementioned subsiltuent group A.        The substituent croup
C means the group consisting of oxo, C1.40 alkyl, trifluoromethyl and
the substituents of the aforementioned substituent group A.
Examples of the Cl..10 alkyl and the C1_.10 alkyl moiety of the
C.1.40 alkoxy, the C2_11 alkanoyloxy, the C1.40 alkyisulfanyl, the
02_31, alkandyi, the C.F.10 alkoxycarbonyl, the Ci..10
alkylbarbamoyl, the di-C1._10 alkyloarbamoyl, the Cl..10
alkyisulfonyl, the Ci_10 alkylsulfonyloxy, the Co alkylamino lo and
the di-C"..10 alkylamino shown here include the groups exemplified as
the aforementioned lower alkyl. Two Ci._10 alkyl moieties of
dialkylcarbamoyl and di-01.40 alkylamino may be the same or
different. [0040] Examples or the C38 cycloalkyl and thecycloalkyl
moiety of the C3..9 cycloalkoxy and the Cs._.9 cycloalkyloarbonyi
include the groups exemplified as the aforementioned cycloalkyl.
Examples of the aryl condensed with the 04..B cycioalk 20 ring and
the moiety formed by removing the alkylene moiety from the aralkyl of
which ryl moiety is condensed with the cycloalkyl ring include a
oycloalkyl- ondensed aryl having 8 to 16 carbon atoms, and more
specific examples thereof include indanyl,
1,2,3,4-tetrahydronaphthalen i_ and the like. [0041]        Examples
of the phenyl condensed with the 04..3 cycloalk ring include a
cycicalkyl-condensed phenyl having 8 to 12 carbon atoms, and more
specific examples thereof include indanyl,
1,2,3,4-tetrahydronaphthalenyl and the like. 



soExamples of the cycloalkyl condensed with the benzene ring include
a benzene ring-condensed cycloalkyl having 8 to 12 carbon atoms, and
more specific examples thereof include indanyl,
1,2,3,4-tetrahydronaphthalenyl and the like. [0042] Examples of the
06-1A aryl, and the aryl moiety of  14 aryloxy, the C4_14 arvlamino,
the C6.44 arylsulfanyi, the C7.45 aroyl, the C7-15 ar0y1OXyr the
C6-14 aryloxycarbohyl, the C6_14 aryisulfonyl, the C4_14
arylsulfonyloxy and the C6-14 arylcarbamoyl include the groups
exemplified as the aforementioned aryl. Examples of the aryl moiety
of the C7.45 aralkyloxy, the      aralkyl and the C.7..15
aralkyloxycarbonyi include the group exemplified as the
aforementioned aryl, and examples of the alkylene moiety thereof
include C1_1.0 alkylene and more specific o examples thereof include
the group formed by removing one hydrogen atpm from the
aforementioned lower alkyl and the like. [0043]        Examples of
tha aliphatic heterocyclic group and the aliphatic heterocyclic group
moiety of the aliphatic is heterocyclylcarbonyl include the groups
exemplified as the aforementioned aliphatic heterocyclic group.
Examples of the aromatic heterocyclic group and the aromatic
heterocyclic group moiety of the aromatic heterocyclylcarbanyi
include the groups exemplified as rue 20 aforementioned aromatic
heterocyclic group        Examples of the aryl condensed with the
aliphatic heterocycle and the moiety formed by removing the alkylene
moiety from the aralkyl of which aryl moiety is condensed with the
aliphatic heterocycle include aryl condensed with a 4- to 2,5
7-membered monocyclic aliphatic heterocyclic group containing at
least one atom selected from a nitrogen atom, an oxygen atom and a
sulfur atom, and more specific examples thereof. include
dihydrobenzofuranyi, dihydroisobenzofuranyl, indolinyl, isoindolinyl,
chromanyl, isochromanyl. and the like. 30 [0044]        Examples of
the phenyl condensed with the aliphatic heterocycle include phenyl
condensed with a 4- to 7-membered monocyclic aliphatic heterocyclic
group containing at least one atom selected from a nitrogen atom, an
oxygen atom and a 35 sulfur atom, and more specific examples thereof
include  dihydrobenzofuranyl, dihydroisohenzofuranyi, indolihyl,
isoindolinyl, chromanvl, isochromanyl and the like.        Examples
of the halogen include the atom exemplified as the aforementioned
halogen, 5 [0045] In each group of Compound (I), RIably NRIaRth
(wherein Rla and Rib are each as 



defined above), more preferably, one of Rla and Rib is a hydrogen
atom, and the other is lower alkyl optionally having 10
substituent(s), cycloalkyl optionally having substituent(s), aralkyl
optionally having substituent(s), aryl optionally having
substituent(s), an aromatic heterocyclic group optionally having
substituent(s) or an aliphatic heterocyclic group optionally haying
substituent(s), and more preferably, 15 one of Rla and Rth is a.
hydrogen atom, and the other is ar.lkyl optionally having
substituent(s) or aryl optionally haying substituent(s) (wherein the
substituent(s) in the aralkyl optionally haying substitue,t(s) or the
aryl optionally having substituent(s) is preferably lower alkyl or
halogen, and the 20 number of substituents(s) is preferably 2 or 3),
In addition, it is also more preferable that one of P:a and Rth is a
hydrogen atom, and the other is an aromatic heterocyclic group
optionally haying substituent(s). [0046) When R2 is [00'7]
R5 is preferably lower alkyl optionally having SO substituent(s),
McDre preferably lower alkyl, R6 is preferably aryl optionally having
substituent(s  an aromatic heterocyclic group optionally having
substituent(s), more preferably aryl optionally having
substituent(s), still more preferably plienyl optionally having
substituent(s), [0049] R7 is preferably a hydrogen atom or lower
alkyl,        X is preferably a nitrogen atom or CR8a (wherein
represents a hydrogen atom, halogen or lower alkyl), more preferably
CR8a (wherein RBa. is as defined above), 10L is preferably a single
bond, (0050] k and m are each preferably 1, and n is preferably 0 or
1, more preferably 0. When R2 is 1.5[0 51] 



T5a)na N -n.s(N )R9a y [0052]        Rs' is preferably lower alkyl
optionally having substituent(s), more preferably lower alkyl. 20R9a
and R9b preferably form, together with the respectively adjacent
carbon atom, an aromatic ring optionally having substituent(s), more
preferably form, together with the respectively adjacent carbon atom,
a benzene ring optionally having substituent(s), 25 [0053] Y is
preferably--rHP7.(m- (wherein R"a and RIDb are each as defined
above), -CR l'7c-CRIed- (wherein R2pc and Rncl are each as defined
above), -0-0RueRum- (wherein Rua and Rill) are each as defined above)
or -CRlicRud-0- (wherein Ruc and Rild are so each as defined above),
more preferably -CHRipaa- (wherein R10'' and R127' are the same or
different and each represents a hydrogen atom or lower alkyl),
-CR7j-"erRlth'-  (wherein Ricca and Rioda are the same or different
and each cp).3.aaRltha represents a hydrogen atom or lower alkyl),
-0- (wherein Rll'a and Rnbc are the same or different and each
-CRIlcaRn4a_o_ represents a hydrogen atom or lbwer alkyl), or
(wherein Pcncm and Rim are the same or different and each represents
a hydrogen atom or lower alkyl), [0054] ka and ma are each preferably
1, and  na is preferably 0 or 1, more preferably 0. When R2 is
[0056]            Rz is preferably :sty] optionally having
substituent(s) or 15 an aromatic heterocyclic group optionally having



substituent(s), more preferably aryl optionally having
substituent(s), still more preferably phenyl optionally having
substituent(s), [0057] 20R5b and Rm are the same or different and
each is preferably halogen, hydroxy or lower alkyl optionally having
substituent(s), more preferably halogen or lower alkyl optionally
having substitnent(s), still more preferably lower alkyl optionally
having substituent(s), and nb is preferably 0 and nc is preferably 0.
[0058] is preferably the following (A) or (B). (A) S(0)(wherein Rim
and Rnc are each as defined above), and it is more preferably when
Rflb is a hydrogen atom 30 and Rnc is lower alkyl optionally having
substituent(s), lower alkoxy optionally having substltuent(s) or
cycloalkyl optionally haying substituent(s).  (B) S(0)2NR dC(-.0)Re
(wherein F&andare each as defined above), and it is more preferably
when Rd is a hydrogen atom. and RE is lower alkyl optionally having
substituent(s), cycloalkyl optionally having substituent(s), lower
alkoxy optionally having substituent(s), N-mono-lower alkylamino
optibnally having substituent(s), N,N-di-lower alkvlaminc optionally
having substituent(s), N-cycloalkylamino optionally having
substituent(s), N-mono-arylamino optionally having substituen- or
N,N-di-arylamino optionally having la substituent(s). P4 n. is
preferably a h rogen atom. [0059]        As Compound (I), a compound,
wherein two or more of the above-mentioned preferable substituent
embodiments are 15 combined, is preferable. In each group of Compound
(IA),        R1A is preferably aryl optionally having substituent(s)
or an aromatic heterocyclic group optionally having substituent(s),
more preferably aryl optionally having substituent(s), still more
preferably phenyl optionally haying substituent(s) (wherein the
substituent(s) in the aryl optionally having substituent(s) or the
phenyl optionally haying substituent(s) is preferably lower alkyl or
halogen, and the number of substituents(s) is preferably 2 or 3). And
it is also more preferable embodiment when RIA is an aromatic
heterocyclic group optionally haying substituent(s). [0060] LL is
preferably a single bond. 2 -A  Whenis 



[0061]   [0062] RSA is preferably lower alkyl, R6A is preferably aryt
optionally having substituent(s) or an aromatic heterocyclic group
optionally having substituent(s), more preferably aryl optionally
having substituent(s), still more preferably phenyl optionally
having. substituent(s), [0063] L is preferably a single bond, Rm is
preferably a hydrogen atom or lower alkyl,        XA is preferably a
nitrogen atom or -Cle'a wherein RBA' represents a hydrogen atom,
halogen or lower alkyl), more preferably -cR;a (wherein R.E'a is as
defined above.), [0064] mA and kA are each preferably I, and nA is
preferably 0 or 1, more preferably 0. When R2A is [0065] 5aA )naA
)tnaA R9aA kaA(Rgbik 20 [0066] is preferably lower alkyl, kaA and maA
are each preferably 1,        R9eth and R9I'A preferably form, each
together w3Jh the adjacent carbon atom, a benzene ring optionally
having Si substituent(s), [0067] YA is preferablyUDA (wherein P.ID'A
ar Q1OhA 



are each as defined above), -CeA=CRicklA- (wherein Rall'A and 121"A
are each as defined above), -0-CRIThARLwA- (wherein Ru'A and R:L" cA
30 are each as defined above)(wherein Rli and Rare each as defined
above), more preferably -CHRIpaAa- -,7,100.ka. zenrs bAaa (wherein.
R1and PlebAa are the same or different and  _cRiocp.a=c, each
represents a hydrogen atom or lower alkyl), (wherein RlacAa and RIdAa
are the same or different and each __eaka represents a hydrogen atom
or lowero_rwRilrAa__ (wherein. Rlia-Aa and RIn'A' are the same or
different and each S represents a hydrogen atom or lower alkyl) or
-CR1le'RlIda'-0-  (whereinand RlidAa are the same or different and
each represents a hydrogen atom or lower alkyl), and [0056]  naA is
preferably 0 or 1 more preferably 0, When R- is [0069] i7' ritA \
*OlY/N-VA [0070] 1-22'' is preferably aryl optionally having
substituent(s) ]5 or an aromatic heterocyclic group optionally having
substtuent(s), more preferably aryl optionally haying substituent(s),
still more preferably phenyl optionally having subetituent(s), 



10071] 20and Rfl'A are the same or different and each is preferably
halogen, hydroxy or lower alkyl optionally havinci substituent(s),
more preferably halogen or lower alkyl optionally haying
substituent(s), still more preferably lower alkyl optionally having
substituent(s), and nhA is preferably 0 and ncA is preferably 0.
[0072]        Ri3A is preferably a hydrogen atom or lower alkyl
optionally having substituent(s), more preferably a hydrogen atom,
30RI33 is preferably Lower alkyl optionally having substitueht(s),
lower alkoxy optionally having substdtuent(s) or COR13e1 (wherein
Ri3e1 is as defined above), more preferably   lower alkyl,
halogen-substituted lower alkyl (wherein the halogen moiety of the
halogen-substituted lower alkyl is as defined for the aforementioned
halogen and the lower alkyl moiety is as defined for the
aforementioned alkylene) or COR13e2 5 (wherein Ri322 is as defined
above). [0073] ek is preferably a hydrogen atom.        As Compound
(IA), a compound, wherein two or more of the above-mentioned
preferable substituent embodiments are io combined, is preferable. In
addition, Compound (IA) described in (3)-(16) of [Means of Solving
the Problems] of which substituents are limited according to the
above-mentioned preferable embodiments of the substituents, are
preferable. Furthermore, Compound. (IA) described in r3;0-(16) of
[Means of Solving the Problems] of which substituents are limited
according to combinations of two or more above-mentioned preferable
embodiments of the substituents, are more preferable. [0074] 20The
pharmaceutically acceptable salts of Compound (I) and  (IA) comprise,
for example, pharmaceutically acceptable acid addition salts, metal
salts, ammonium salts, organic amine addition salts, amino acid
addition salts and the like. Examples of the pharmaceutically
acceptable acid addition 25 salts of Compounds (I) and (IA) include,
but are not limited to, inorganic acid salts such as hydrochloride,
hydrobromide, nitrate, sulfate, phosphate and the like, organic acid
salts such as acetate, oxalate, maleate, fumarate, citrate, benzoate,
methanesuifonate and the like. Examples of the SO pharmaceutically
acceptable metal salts include, but are not limited to, sodium salt,
potassium salt, magnesium salt, calcium salt, aluminum salt, zinc
salt and the like. Examples of the pharmaceutically acceptable
ammonium salt include, but are not limited to, ammonium salt,
tetramethylammbnium salt .3.!; and the like. Examples of the
pharmaceutically acceptable  organic amine addition salt include, but
are not limited to, addition salts of morpholine, plperidine and the
like. Examples of the pharmaceutically acceptable amino acid addition
salt include, but are not limited to, addition salts 5 of lysine,
glycine, phenylalanine, aspartic acid, glutamic acid and the like.
10075] 



The pharmaceutically acceptable salts of Compounds (I) and (IA)
include quaternary ammonium salt. The quaternary 10 ammonium salt
means one wherein the nitrogen atom in the compound is quaternarized
by Rx (Rx is lower alkyl or lower alkyl substituted phenyl where
lower alkyl is as defined above). The pharmaceutically acceptable
salts of Compounds (I) 25 and (IA) also include N-oxide. N--oxide is
a compound wherein the nitrogen atom in the compound is oxidized.
Using the Compounds (I) and (IA) which is not N-oxide, and in the any
oxidation method, for example, by using m-chloroperbenzoic acid, air
oxidization, an oxidation reagent such as liver 20 extract and the
like, the N-oxide of Compounds (I) and (IA) can be obtained. [0076]
In the present invention,skin diseases refer to those where the
lesion appears on the skin. Specific examples 25 thereof include, but
are not limited to, acne vulgaris, drug eruption, contact dermatitis,
dermatitis due to venomous moth, pollen dermatitis, urticaria,
psoriasis, atopic dermatitis, candidal dermatitis, seborrheio
dermatitis, eczema, Stevens-Johnson syndrome, toxic epidermal
necrosis, erythema 53 multiforme, erythema nodosum, granuloma
annulare, pityriaois rosea, rosacea, lichen planus, lichen pilaris
(keratosis pilaris), photosensitivity, solar dermatitis, miliaria,
heroes simplex, Kaposigs yaricelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek, 35
lupus ervthematosus, keloid, Hailey-Hailey disease, scabies  and
linear dermatitis and the like. [0077]        In the present
inventaon, dermatitis refers to, from among the aforementioned skin
diseases, one wherein immune s system is endogenously or exogenously
activated to cause skin symptoms. Specific examples thereof include,
but are not limited to, acne vulgaris, contact dermatitis, atopic
dermatitis, pollen dermatitis, psoriasis, drug eruption, lupus
erythematosus, seborrheic dermatitis, eczema, Stevens-johnson lo
syndrome, toxic epidermal necrosis and the like. [0078]        The
treatment in the present invention refers to reversing the
progression of, mitigating or inhibiting the disease or condition to
be applied, or one or more symptoms of is such disease or condition.
Moreover, it includes application to inhibit progression before
remission of disease, or when the symptom is mild. In skin diseases,
aggravation and remission may be repeated regularly or chronically.
The agent for prevention and/or treatment are/is also used for
extending 20 the remission period and preventing aggravation. The
agent for prevention is also used for preventing the onset of a
disease. [0079]        The aggravation used in the present
description refers to aggravation of the symptoms of a disease. 



25The remission used in the present description refers to a temporary
or permanent reduction or disappearance of the symptoms of a disease.
The present invention also includes a prodrug of Compounds (I) and
(IA). The prodrug of Compounds (I) and (IA) so are a compound that
can be converted to Compound (I) or (TA) by a reaction by an enzyme,
gastric acid and the like in the         As the prodrug, many kinds
are known, and a suitable prodrug may be selected from a known
literature (for example, iyakuhin no Kaihatsu, Hirokawa Shoten, 1990,
vol. 7, p. 163) :35 and synthesized by a known method. For example,
as a. prodrug  of Compounds (I) and (IA), when Compounds (I) and (IA)
have amino, a compound wherein the amino is acylated, alkylated or
phosphorylated, when Compounds (I) and (IA) have hydroxy, a compound
wherein the hydroxy is acylated, alkylated, 5 phosphorylated or
borated, when Compounds (I) and (IA) have carboxy, a compound wherein
the carboxy is esterified or amidated, and the like can he mentioned.
The prodrue of Compounds (I) and (IA) may be any of hydrate,
non-hydrate and solvate, and may form a salt with a pharmaceutically
o acceptable acid or base, like in the case of Compoundsand (IA).
[0080]        A preferable compound used in the present description
is a compound having desirable properties in one or more items 15
from various evaluation items required for an agent for the
prevention and/or treatment of skin diseases, pharmaceutical products
or object of use, such as pharmacological activity, as well as
physical stability, stability under physiological conditions, safety
to the body and the like. 20Compounds (I) and (IA) of the present
invention, and pharmaceutically acceptable salts thereof may show an
unpreferable action on living organisms. Evan in such a case, the
usefulness of an agent for the prevention and/or treatment, and a
pharmaceutical product of the present invention can be 25 exhibited
while reducing an unpreferable action by using appropriate dose and
administration method. [0081] The Compounds (I) and (IA) of the
present invention include those possibly having a stereo isomer such
as geometric 30 isomer, optical isomer and the like, tautomer and the
like. The present invention encompasses all possible isomers and
mixtures thereof including them, and the mixing ratio thereof may be
any            The Compounds (I) and (IA.) of the present invention,
and 30 pharmaceutically acceptable salts thereof may be present as
adducts with water or various solvents, and the present invention
also encompasses such adducts. [0082] 



A part or all of the respective atoms in Compound [I) and. S Compound
(IA) may be substituted by respective, corresponding iectope atom(s),
and the present invention also encompasses such compounds substituted
by isotope atoms, Hot example, a part or all of hydrogen atoms in
Compound (I) may be a hydrogen atom having an atomic weight of 2
(deuterium atom). 10 compound incorporating a radioisotope such as 3H
(tritium) or 14c from among the isotopes is useful for examining the
tissue distribution of a compound and screening for an agent for the
prevention and/or treatment of skin diseases, [0083] 15For example, a
compound wherein a part or all of the respective atoms in Compound
(I) is/are substituted by respective, corresponding isotope atom(s)
can be produced using a commercially available building block and in
the same manner as in each of the above-mentioned production methods.
20 In addition, the compound wherein a part or all of the hydrogen
atoms in Compound (I) is/are substituted by deuterium atom(s) can be
synthesized by, for example, 1) a method using deuterium peroxide, to
deuterate carboxylic acid and the like under basic conditions (see US
Patent 'No. 3849458), 2) a method using an iridium complex as a
catalyst, to deuterate alcohol, carboxylic acid. and the like by
using deuterium oxide as a deuterium source [see Journal of the
American Chemical Society (J, Am, Chem, Soc.), Vol. 124, No. 10, 2092
(2002)], 3) a method using palladium carbon. as a catalyst, to
deuterate so fatty acid by using only a deuterium gas as a deuterium
source [see LIPIDS, Vol. 9, No, 11, 913(1974)], 4) a method using
metals such as platinum, palladium, rhodium, ruthenium, iridium and
the like as catalysts, to deuterate acrylic acid, methyl acrylate,
inathacrylic acid, methyl methacrylate and the so like by using
deuterium oxide, or deuterium oxide and  deuterium gas, as a
deuterium source (see JP-8-5-19538, JP-A61-277648 and
JP-A-61-275241), 5) a method using a catalyst such as palladium,
nickel, copper or chromite copper and the like, to deuterate acrylic
acid, methyl methacrylate and the S like by using deuterium oxide as
deuterium source (see JP-A63-190038) and the like. (0084]        The
isotope atom used in the present description refers to an atom having
an atomic value or a mass number different lc from those generally
found naturally. Examples of the isotope in the compound of the
present invention include 2H, 2H, 130, 74(", mN, 170, 130, 31P, "P,
35S, "E and 3601, and the like.        The inert solvent used in the
present description is an organic or inorganic solvent, which is
liquid at room Is temperature or reaction temperature, and shows no
change in the chemical structure after reaction. Specific examples
thereof include, but are not limited to, tetrahydrofuran (THF),
dioxene, carbon tetrachloride, acetone, ethyl acetate, methyl
acetate, isopropyl acetate, diethyl ether, ethylene glycol, 20
triethviene glycol, glyme, diglyme, l,2-dimethoxyethane (DME),
acetonitrile, methanol, ethanol, butanol, 2-propanol, methylene
chloride, chloroform, benzene, water, toluene, pyridine,
N,N-dlmethylformamide (ME), dimethylimidazole, Nmethvlpyrrolidine,
N-methylpyrrolidinone, 25 dimethylpropyleneurea, hexane, pentane,
nitrobenzene, dimethyl sulfoxide(DMSC), diphenyl ether, Dowtherm A
(registered trade mark), polychlorinated diphenyi, tetralin, heptane,
octane, xylene, methylethylketone, methylisobutylketone,
N,Ndimethvlacetamide, sulfolane, 1,2-dichloroethane and the like.
[0085]        The production methods of Compound I) are explained in
the following.          In the production methods shown below, when



. the introduction and removal of the protecting groups
conventionally performed in the synthetic organic chemistry (e,g.,
methods described in Protective Groups in Organic Synthesis, third
edition, T.W. Greene, John Wiley & Sons Inc., 1999 etc.) or the like.
If necessary, the order of the reaction steps can also be changed.
Production method 1    7i 9JR5h,   .-M11"7: R4 44-zi-x-L,,
,N.,RiseR7R RaOA) [0087]  [wherein. RR13t, R120, X, L, k, m and n are
each as defined above, R16 represents lower alkyl (the lower alkyl is
as defined above), R represents a hydrogen atom or lower alkyl (the
lower alkyl is as defined above), Rm represents - C(-0)Rme (wherein
P.12e is as defined above), -C(=9)Rmg (wherein Rmg is as defined
above) or -S(0)2R14 (wherein R14 is as defined above), Rm is as
defined for the aforementioned R13d, K2 represents a chlorine atom, a
bromine atom or hydroxy, and KI 20 represents a leaving group.
Examples of the leaving group  formed by removing one hydrogen atom
from carboxylic acid such as lower alkanoyloxy (lower alkanoyl moiety
of said lower alkanoyloxy is as defined for the aforementioned lower
alkaney1), arylcarbonyloxy (aryl moiety of said arylcarbonylozy is as
defined for the aforementioned aryl), aromatic heterocyclecarbonylozy
(aromatic heterocycle moiety of said aromatic heterocyclecarbonylozy
is as defined for the aforementioned aromatic heterocyclic droup) and
the like, a chlorine atom, a bromine atom, an iodine atom, a fluorine
atom ic and the like] A conversion reaction of R4, R4, R5, 144, R7,
Rub, 1Jc R16,      R18, R1'), X2 and K2 can be performed during any
step of (step 1) - (step 6) in the present production method. (step
1) 15Compound (iii) can be obtained by reacting compound (ii) with
0.5 - 50 equivalents, preferably a solvent amount, of a leaving
group-introducing reagent in an inert solvent or without solvent at a
temperature between -30 'C and 150 'C for 15 min - 24 hr. 20 [0088]
As the leaving group-introducing reagent, a suitable reagent can be
selected according to the leaving group to be used. For example, when
KI is a halogen atom such as a chlorine atom, a bromine atom and the
like, phosphorus 25 ozychloride, phosphorus ozybromide, phosphorus
penfachloride, trichloroacetvl chloride, phosphorus trichloride,
phosphorus tribromide, acetyl chloride, thionyl chloride or the like
can be used, In this case, 0,5 - 3 equivalents of, for example,
N,N-diisopropylethylamine, N,N-diethylaniline or the like may 



30 be added. [0089]        Preferably, the reaction is performed
using phosphorus oxychloride without solvent at a temperature between
80 DC and 120 'C. 35Compound (ii) can be synthesized by a known
method [for  example, the method described in Journal of Medicinal
Chemistry, vol. 49, page 2526, 2006] or a method analogous thereto.
(step 2)        Compound (v) can be obtained by reacting compound
(iii) with 0.5 - 10 equivalents, preferably 1 - 3 equivalents, of
compound (iv) in an inert solvent or without solvent for 15 min - 24
hr at a temperature between the melting point and the boiling point
of the solvent to be used, and using a base lo where necessary, and
by, when further necessary, irradiating a microwave having an energy
of 100500 (W) under pressurization conditions of 1 - 20 atm. [0090]
Examples of the base include sodium hydroxide, potassium is
carbonate, sodium hydrogen carbonate, barium hydroxide, cesium
carbonate, potassium hydroxide, sodium methoxide, potassium ethoxide,
lithium hydroxide, lithium hexamethyldisilasane, sodium hydride,
potassium hydride, n-butyllithium, lithium di isopropylamide,
potassium tert-butoxide, triethylamine, N,Ndiisopropylethylamine,
tributylamine, dicyclohexylmethylamine, N-methylmorpholine, pyridine,
N-methylpiperidine, 2,6-di-tertbutylpyridine,
1,8-Diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-
Diazabicyclo[4.3.0]non-5-ene (DEN), 4-(dimethylamino)pyr dine,
Amberlyst A-21 (manufactured by ROHM AND HAAS JAPAN KM.), AG 25 1-X8
(manufactured by }310-Rad, Richmond, CA), polyvinyl pyridine,
morphblinbmethylpolystyrene and the like. [0091]        The microwave
refers to 1 CHz - 1 TEz electromagnetic wave, and 2450 MHz is
preferably used. soThe irradiation energy is more preferably 300 W.
Preferably, DMF, N,N-dimethviacetamide or acetonitrile is used as an
inert solvent, potassium carbonate, triethylamine or
N,N-diisopropylethylamine is used as a base, and the reaction is
performed at a temperature between 50 00 and 120 C 35 for 1 - 24 hr
(step 3) Compound) can be obtained by reacting compound (v) 



with 0.5 - 10 equivalents, preferably 1 - 3 equivalents, of a
sulfonylating agent in an inert solvent or without solvent for 15 min
- 48 hr at a temperature between -30 'C and the boiling point of the
solvent to be used. [0092]        Examples of the inert solvent
include 1,2-dichloroethane, chloroform, methylene chloride,
sulfolane, ethyl acetate and 10 the like, and these can be used
singly or in the form of a mixture. Among these, 1,2-dich1.oroethane
or methylene chloride is preferable.         Examples of the
sulfbnylatinq agent include chlorosulfonic acid, fuming sulfuric
acid, sulfur trioxide, 15 sulfur dioxide and the like. (step4)
Compound (viii.) can be obtained from compound (vi) by the following
method. 10093] 20Compound (vi) is treated with 1 - 20 equivalents,
preferably 1 - 5 equivalents, of an acid halogenating agent in an
inert solvent or without solvent for 15 min - 48 hr, preferably 1 -
la hr, at a temperature between -20 'C and the boiling point of the
solvent to be used to give a sulfonic 25 acid halide of compound
(vi). In this case, 0.01 - 0.5 equivalents of DMF, pyridine and the
like may be added as necessary. The obtained sulfonic acid halide is
reacted with 0.5 - 5 equivalents, preferably 1 - 2,5 equivalents, of
compound (vii) in the presence of 1 - 10 equivalents, 30 preferably 1
- 5 equivalents, of a base in an inert solvent at a temperature
between -20 'C and the boiling point of the solvent to be used,
preferably between -10 00 and 30 00, for 15 min - 48 hr, preferably 1
- 10 hr, to give compound (viii-b) wherein R17 is lower alkyl. 35'
100947         Examples of the inert solvent to be used for the
reaction to give a sulfonic acid halide include 1,2-dichloroethane,
chloroform, methylene chloride, pyridine, THE, DME, toluene, DMF,
dioxane, ethyl acetate and the like, and these can be a used singly
or in the form of a mixture. Among these, 1,2- dionloroethane,
methylene chloride or toluene is preferable.        Examples of the
acid halogenating agent include thionyl chloride, oxalyl chloride,
phosphorus oxychloride and the like. [0095]        Examples of the
inert solvent to be used for the reaction of sulfonic acid halide and
compound (vii) include 1,2- dichloroethane, chloroform, methylene
chloride, pyridine, THE, ONE, toluene, DMF, dioxane, ethyl acetate
and the like, an& these can be used singly or in the form of a
mixture. Among 25 these, 1,2-dichloroethane, methylene chloride or
ONE is preferable,        Examples of the base include pyridine,
oriethylamine, 4- (dimethylamino)pyridine, N,N-diisopropylethylamine,
aqueous sodium hydrogen carbonate solution, aqueous sodium hydroxide
20 solution and the like. Of these, triethylamine is preferable,
[0096] Compound (-rillwherein Ru is a hydrogen atom can be obtained
by treating compoundiii-b) wherein En is lower alkyl with 0.5 - 50
equivalents of a. suitable base in a 



25 solvent or without solvent for 5 min - 48 hr at a temperature
between -30 00 and the boiling point of the solvent to be used,
preferably 0 00 and the boiling point of the solvent to be used.
Examples of the solvent include water, methanol, ethanol, THE, ONE,
DMF, DMSO, dioxane, acetonitrile, pyridine and the 00 like, and these
can be used singly or in the form of a mixture. [0097]
Examples of the base include sodium hydroxide, potassium carbonate,
sodium hydrogen carbonate, potassium hydroxide, lithium hydroxide,
sodium methoxide, potassium ethoxide, lithium iodide/pyridine and the
like. Of these, lithium  hydroxide or lithium iodide/pyridine is
preferable.        For example, Compound (i-a) which is Compound (I)
wherein R3 is -,90:3H, and Compound (I-b) which is Compound (I)
wherein R3 is -S(0)2Rfli (wherein Ri3j represents lower alkoxy
optionally 5 having substituent(s), the lower alkoxy is as defined
for the aforementioned lower alkoxy, and the substituent of the
substituted lower alkoxy is as defined above) can be produced
according to the following reaction- [0098] After compound A is
produced, which the 3-position subH.30of compound (vi) is protected,
compound A is reacted in the same manner as in step 5 to give
compound B which the 6-position substituent (000R16) of compound A is
conversed into amide. And then, the 3-position substituent of is
compound B (protected --SOH group) is deprotected to give Compound
(1-a).        According to the former paragraph of step 4, a sulfonic
acid halide of compound (vi.) is obtained and reacted witti lower
alcohol optionally haying substituent(s) to give 20 compound C which
is compound (vi) wherein the 3-position substituent is -S(0)2F.I3j
(wherein R111 is as defined above). And then, compound C is reacted
in the same manner as in step 5 to give Compound (1 [0099]        In
the production of Compound (I-a), the protection and deprotection of
the 3-position substituent can be performed by, for example, the
method described in the aforementioned "Protective groups in Organic
Synthesis, third edition, T. W. Greene, John Wiley& Sons Inc. 1999"
and the like, and the like, so (step 5)        Compound (1-1) can be
obtained by reacting compound (viii--a) or compound (viii-b) with
compound (ix) according to the following <method 1> - <method 4>,
<method 1> Compound (viii-a) wherein R17 is a hydrogen atom is
treated with 1 - 20 equivalents, preferably 1 - 5 equivalents, of an
acid halogenating agent in an inert solvent, or without solvent at a
temperature between -20 00 and the boiling point of the solvent to be
used, preferably between -10 00 and 30 00, a for 15 min - 48 hr,
preferably 1 - 18 hr, to give an acid halide of compound (viii-a). In
this case, 0.01 - 0.5 equivalent of DMF, pyridine or the like may be
added as necessary. The obtained acid halide is reacted with 0.5 - 2
equivalents, preferably 2 - 1.2 equivalents, of compound (ix) 10 in
an inert solvent in the presence of 1 - 5 equivalents, preferably 1 -
3 equivalents, of a base at a temperature between. -20and the boiling
point of the solvent to be used, preferably between -10 00 and 30 00,
for 15 min - 48 hr, 



preferably 1 - 10 hr, to give Compound (I-I), 25 [0100]
Examples of the inert solvent to be used in the reaction to obtain
acid halide include chloroform, methylene chloride, pyridine, THE,
DME, toluene, 0-ME, dioxane, ethyl acetate and the like, and these
can be used singly or in the form of a 25 mixture, Among these,
methylene chloride or toluene is preferable.        Examples of the
acid halogenating agent include thionyl chloride, oxalyl chloride and
the like. [01011 25Examples of the inert solvent to be used for the
reaction of acid halide with compound (ix) include chloroform,
methylene chloride, pyridine, THE, DME, toluene, ONE, dioxane, ethyl
acetate and the like, and these can be used singly or in the form. of
a mixture. Among these, methylene chloride or DMF so is preferable.
Examples of the base include pyridine, triethylamine, 4-
(dimethylamino) pyridine, N,N-diisopropylethylamine, aqueous sodium
hydrogen carbonate solution, aqueous sodium hydroxide solution and
the like. Among these, triethylamine is a5 preferable.  <method 2
Compound (viii-a) wherein R17 is a hydrogen atom is reacted with I -
20 equivalents, preferably 1 - 5 equivalents, of a reagent for
synthesizing mixed acid anhydride in an inert solvent or without
solvent in the presence of 1 - 5 equivalents, preferably 1 - 3
equivalents, of a base at a temperature between -30 'C and 4.0 'C,
preferably between -30 'C and 0 C., for 5 min - 24 hr, preferably 10
min - 2 hr, to give a mixed acid anhydride of compound (vlii-a). The
obtained io mixed acid anhydride is reacted with 0.5 - 2 equivalents,
preferably 1 - 1.2 equivalents, of compound (ix) at a temperature
between -30 'C and 40 DC, preferably between -30 'C and 30 DC, for 5
min - 24 hr, preferably 10 min - 2 hr, to give Compound (I-1). 15
[0102]        Examples of the inert solvent include chloroform,
methylene chloride, pyridine, THF, ONE, toluene, DMF, dioxane,
acetnnitrile, ethyl, acetate and the like, and these can be used
singly or in. the form of a mixture. Among these, Till, ONE' 20 or
acetonitrile is preferable.        Examples of the base include
pyridine txiethylamine, 4- (dimethylamino)pyridine,
N-mathylmorpholine, N,Ndiisopropyinthylamine and the like. Among
these, Nmethylmorpholine or triethylamine is preferable. 25 [0103]
Examples of the reagent for synthesizing mixed acid anhydride include
isobutvl chloroformate, ethyl chloroformate, pivaloyl chloride, tosyl
chloride, mesyl chloride and the like. Among these, isobutyl
chloroformate or mesyl chloride is 20 preferable. 



<method 3>        Compound (viii-a) wherein R17 is a hydrogen atom is
reacted with 0.5 - 10 equivalents, preferably 0.c - s equivalents, of
compound (ix) in an inert solvent or without 3_5.; solvent, in the
presence of 1 - 20 equivalents, preferably 1 -  10 equivalents, or in
the absence of a base, in the presence of 1 - 20 equivalents,
preferably 1 - 5 equivalents, of a condensing agent, at a temperature
between -30 DC and 60 'C, preferably between -30 'C and 40 'C, for 30
min. - 72 hr, 6 preferably 1 - 18 hr to give Compound (I-1). In this
case, 0.5 - 2 equiiialents of, for example, 1-hydroxybenzotriazole
(HOBt) orrate thereof (HOBt.H20), or 3-hydroxy-4-ozo-3,4-dihydro-
1,2,3-benzotriazine and the like may be added. [0104] 10Examples of
the inert solvent include chloroform, methylene chloride, pyridine,
THF, DME, toluene, DMF, DMSO, dioxane, acetonitrile, ethyl acetate
and the like, and these can be used singly or in the form of a
mixture. Among these, methylene chloride, DM?, THF or acetonitrile is
preferable. isExamples of the base include pyridine, triethylamine,
4- (dimethylamino)pyridine, N-methylmorpholine,
N,Ndiisopropylethylamine and tne like. Among these,
N,Ndiisopropylethylamine or trieJnvlamine is preferable. [0105]
Examples of the condensing agent include 1,3-
dicyclohexylcarbodiimide, 1-ethyl-3-[3-
(dimethylamino)propyl]carbodilmide or hydrochloride thereof,
1,1-carbonyldiimidacole, 1,3-diisopropylcarbodiimide,
diphenylphosphorvl azide, 2-chloro-l-methylpyridinium iodide, 25
1-benzotriazolvl mesylate, 1-bencotrlazoly1 tosylate, 1-
benzotriazolyi benzenesulfonate, benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophospbate, 1-
propyiphosphonic acid anhydride cyclic triner and the like. Among.
these, 1,1'-carbonyldiimidazole or benzbtriazol-1-
yloxytripyrrolddinophosphonium hexafluorophosphate is preferable.
<method 4> Compound (viii-b) whereinis lower alkyl is reacted
with 1 - 20 equivalents of compound (ix) in an inert solvent 35 or
without solvent, in the presence of 1 - 10 equivalents ot an
organomerallic compound for 15 min - 48 hr, preferably I - 18 hr, at
a temperature between -78 C and the boiling point of the solvent to
be used, preferably between -30 'C and the boiling point of the
solvent to be used, to rd. e Compound (I1) . [0106] Examples ofinert
solvent include THE, diethyl ether, toluene, benzene, hexane, pentane
and the like, and these can be used singly or in the form of a
mixture.        Examples of the organometallic compound include
nbutyllithium, sec-butyllithium, trimethylaiuminum and the like.
Among these, n-butyllithilim or trimethylaiuminum is preferable.
[0107] Compound (.1-10) wherein R1 is a hydrogen atom can also 1 



be obtained by treating Compound (I-lb) wherein R36 is tert- butyl
with 0.5 - 50 equivalents or a solvent amount of an acid in an inert
solvent or without solvent, at a temperature between -30 C, and the
boiling point of the solvent to be used, preferably between 0 'C and
the boiling point of the solvent to .?ti be used, for 5 min - 48 hr.
In this case, 0.5 - 3 equivalents of p-anisole or triethylsilane may
be added. [0108]         Examples of the inert solvent include
chloroform, methylene chloride, 1,2-dichlorcethane, toluene, diczane,
ethyl acetate and the like, and these can be used singly or in the
form of a mixture. Among these, methylene chloride or 1 2
dichloroethane is preferable.        Examples of the acid include
hydrochloric acid, sulfuric acid, trifluoreacetic acid, acetic acid
and the like. Among these, triflucroacetic acid is preferable. (step
6)        Compound (I-2) can be obtained by reacting Compound *- lc)
wherein Rub is a hydrogen atom with compound (x) (the following
<method 1> - <method 4>). <method. 1>          Compound (I-1c) is
reacted with 1 - 20 equivalents, preferably 1 - 5 equivalents, of
compound. (x) wherein. X2 is a chlorine atom or a bromine atom, in an
inert solvent or without solvent, in the presence of 1 - 20
equivalents, .., preferably 1 - 5 equivalents, of a base, at a
temperature between -20 'C and the boiling point of the solvent to be
used, preferably between -10 00 and 50 C, for 15 min - 48 hr,
preferably 1 - 18 hr, to give Compound (I-2). [0109]        Examples
of the inert solvent include chloroform, methylene chloride,
pyridine, THF, DME, toluene, DYFF, dioxane, ethyl acetate and the
like, and these can be used singly or in the form of a mixture. Among
these, pyridine, methylene chloride or 0[4F is preferable. isExamples
of the base include pyridine, triet bamine, 4-
(dimethylamino)pyridine, 2,6-lutidine, N,Ndiisopropylethylamine,
aqueous sodium hydrogen carbonate solution, aqueous sodium hydroxide
solution and the like. Among these, triethylamine, pyridine or 4-
(dimethylamino)pytidine ib preferable. <method 2> Compound (x)
whereinhydroxy is treated with 1 - 20 equivalents, preferably 1 - 5
equivalents, of an acid halogenating agent in an inert solvent or
without solvent, at 25 a temperature between -20 'C and the boilina
point of the solvent to be used, preferably between -10 'C and. 30 C,
for 1.5 min - 48 hr, preferably 1 - 18 hr to give acid halide of
compound (x), In this case, 0.01 - 0.5 equivalents of DMP, pyridine
and the like may be added as necessary. The obtained so acid halide
is reacted with 0.5 - 2 equivalents, preferably 1 - 1.2 equivalents,
of Compound (I--1c) in an inert solvent, in the presence of 1 - 20
equivalents, preferably 1 - 5 equivalents, of a. base, at a
temperature between -20 C and the boiling point of the solvent to be
used, preferably between is 10 'C and 50 'C, for 15 min - 48 hr,
preferably 1 - 18 hr, to  give Compound 



[0110]        Examples of the inert solvent used for the reaction to
obtain acid halide include chloroform, methylene chloride, 5
pyridine, THF, DME, toluene, DMF, dioxane, ethyl acetate and the
like, and these can be used singly or in the form of a mixture. Among
these, methylene chloride or toluene is preferable.
Examples of the acid halogenating agent include thionyl lo chloride,
oxaly1 chloride and the like. [0111]        Examples of the inert
solvent used for the reaction of acid halide. and Compound (I-1o)
include chloroform, methylene chloride, pyridine, THE, UME, toluene,
DMF, dioxane, ethyl 15 acetate and the like, and these can be used
singly or in the form of a mixture. Among these, pyridine, methylene
chloride or MMF is preferable.        Examples of the base include
pyridine, triethylam' e 4- (dimethylamino)pyridine, 2,6-lutidine,
N,N- 20 diisopropylethylamine, aqueous sodium hydrogen carbonate
solution, aqueous sodium hydroxide solution and the like. Among
these, triethylamine, pyridine or 4- (dimethylamino)pyridine is
preferable. <method 3>        Compound (x) wherein X2 is hydroxy is
reacted with 1-- 20 equivalents, preferably 1 - 5 equivalents, of a
reagent for synthesizing mixed acid anhydride in an inert solvent or
without solvent, in the presence of 1 - 5 equivalents, preferably 1 -
3 equivalents, of a. base, at a temperature between -30 0 and 40 00,
preferably between -30 00 and 0 C for 5 min - 24 hr, preferably 10
min - 2 hr, to give a mixed acid anhydride of compound (x). The
obtained mixed acid anhydride is reacted with 0,5 - 2 equivalents,
preferably 1 - 1,2 equivalents, of Compound (I-1c) at a temperature
between -30 00 .35 and 40 00, preferably between -30 00 and 30 00,
for 5 min - 24  hr, preferably 10 min - 2 hr, to give Compound (I-2).
[0112]        Examples of the inert solvent include chloroform,
methylene chlorine, pyridine, THE', ONE, toluene, OW', dioxane,
acetonitrile, ethyl acetate and the like, and these can be used
singly or in the form of a mixture. Among these, THE', DME or
acetonitrile is preferable.        Examples of the base include
pyridine, "riethviamine, (dimethylamino) pyridine,
N-methylmorpholine, N,Ndiisopropylethylamine and the like. Among
these, Nmethvimorpholine or triethylamine is preferable, [0113]
Examples of the reagent for synthesizing mixed acid anhydride include
isobutyl chloroformate, ethyl chloroformate, is pivaloyl chloride,
tosyl chloride, mesyl chloride and the like. Among these, isobutyl
chloroformate or mesyl chlorine is preferable. <method 4> Compound
(x) whereinhydroxy is reacted with 0,3 - 20 20 equivalents,
preferably 0.1 - 10 equivalents, of compound (l--lc ) in an inert
solvent or without solvent in the presence or absence of 1 - 20
equivalents, preferably 1 - 10 



equivalents, of a base in the presence of 1 - 20 equivalents,
preferably 1 - 5 equivalents, of a condensing agent at a 25
temperature between -30 0C and 100 C, preferably between 0 'C and 80
C, for 30 min - 72 hr, preferably I - 30 hr, to give Compound (I-2),
In this case, 0.5 - 2 equivalents of, for example, HOBt, HOBt-H.20,
3-hydroxy-4-oxo-3,4-dihydro-1,2,3- benzotriazine or the like may be
added. [0114] Examples of the inert solvent include chloroform,
methylene chloride, pyridine, THE', ONE, toluene, ONE', DMSO,
dioxane, acetonitrile, ethyl acetate and the like, and these can be
used singly or in the form of a mixture. Among these, 35 methylene
chloride, DtAF, THE or acetonitrile is preferable.         Examples
of the base include pyridine, triethyla ne, 4-
(dimethylamino)pyri.dine, N-methylmorpholine,
N,Ndiiopropylethylamine, DEU, URN and the like- Among these, DBU,
N,N-diisopropylethylamine or triethylamine is preferable. 3 [0115]
Examples of the condensing agent include 1,3-
dicyclonexylcarbodiimide, 1-ethy1-3-
(dimethylamino)propyl]carbodiimide or hydrochloride thereof,
1,1'-oaxbonyidiimidazole, 1,3-diisopropylcarbodiimide,
diphenylphosphoryl. axide, 2-chloro-l-methvlpyridinium iodide,
1-benzotriazolyi mesylate, 1-benzotriazo1y1 tosylate, 1-
benzotriazoly1 bencenesulfonate,
benzotriazol-lvioxytripyrrolidinophospheninm. hexalluorophosphate, 1-
propylphosphonic acid anhydride cyclic trimer and the like, is Among
these, 1-ethyl-3-[3-(dimethviamino)propvl]carbodiimide or
hydrochloride thereof or 1,1'ecarbonyldiimidazole is preferable.
Production method 2 [0116] RI 0 (W)nR234@C=0R1 0 6 (x) )1,1 14K
"stp,. tx"s,R4  (*Nal"   



29R" [0117]  [wherein RI, R.4, R5, Re, R7, R13b, R12(1, X, L, k, in
and n are each as defined above, R represents lower alkyl optionally
having substituent(s) (the lower alkyl is as defined above, and the
25 substituent of the Substituted lower alkyl is as defined above) or
aryl optionally having substituent(s) (the aryl is as defined above,
and the substituent of the substituted aryl is as defined above)] A
conversion reaction of each of R', R4, R', R6, R7, R1, Ri3d and R2
can be performed durino step 1 of the production.  method. (step 1)
Compound (I-3) can be obtained by reacting Compound (Ile) which is
Compound (.1-1) wherein R13' is a hydrogen atom with 5 0.5 - 50
equivalents, preferably 3 - 20 equivalents, of compound (xi) or an
equivalent thereof in an inert solvent or without solvent, in the
presence of 1 - 20 equivalents, preferably 1 - 5 equivalents, of a
base, at a temperature between -30 'C and 150 'C for 15 min - 48 hr.
10 [0118]        Examples of the inert solvent include chloroform,
methylene chloride, THE, DME, toluene, DMF, dioxane, ethyl acetate,
acetone, methylethyl ketone and the like, and these can be used
singly or in the form of a mixture. Among these, dloxane, acetone or
methyletnyiketohe is preferable.        Examples of the base include
pyridine, triethylamine, 4- (dimethylamino)pyridine, 2,6-lutidine,
N,N- diisopropviethylamine, sodium carbonate, potassium carbonate and
the like. Among these, potassium carbonate or N,N- 20
diisopropylethylamine is preferable. [0119] The following Compound
(I-4), (I-and 1-6) can be obtained using the corresponding cyclic
amine, compound (XX) [0120] (R5e)na H --Feb RS 



101211 (wherein ---,R5, Rra, R9L, Y, ka, ma and na are each as
defined above), and by a method similar to the above-mentioned
production methods I and 2. 30 [0122]  R  'N' '''N Yna R.5cs
e...--,ka( lc 1             R (1)6<id't4-110'c4 . ..,\  4 fill2b
RI(R&'.." "I' ...N. re\ Ice'l'Rob oz c.; S    [0123] (wherein  RI,
R4, R5a,p9a R9b, pflb R130R", Ica, ma and na are each as defined
above)        The following Compounds (I-9), (1-10) and (I 11) cam be
obtained using the corresponding amine, compound (XXX) [0124] 



cb(R7 b)tic NN(XXX) [0125] 10 wherein R3, R, pb, nb and no are each
as defined above, and by a method similar to the above-mentioned
production methods 1 and 2. [0126]   U-9) [0127] (wherein RI, R4  ne
are each as defined above)        Each functional group in Compound
(1) and Compound (IA) can also be converted by a known method [e.g.,
the method 20 described in Comprehensive Organic Transformations 2nd
edition, R.C. Larock, Vch Verlagsgesellschaft Mbh, 1999 and the like]
or similar methods thereto. [0128]         The intermediates and the
desired compounds in the above mentioned respective production
methods can be isolated and purified by applying separation
purification methods usually used in the synthetic organic chemistry
such as filtration, 5 extraction, washing, drying, concentration,
recrystallization, various chromatographies or the like. In addition,
intermediates can also be subjected to a next reaction without
particular purification. When a salt of Compound (I) or (IA) is to be
obtained, lc Compound (I) or (IA) obtained in the form of a salt can
be   reetly purified. When it is obtained in a free foim, Compound
(I) or (IA) may be dissolved or suspended in a suitable solvent, and
an acid or base is added thereto to form a salt, which may be
isolated and purified. 



is [0129] Specific examples of the structural formulas of Compounds
(I) and (IA) obtained by the present invention are shown in Table
1-.1 to Table 1-8. However, the compounds of the present invention
are not limited thereto.  [0130] [Table 1-1j  Compound No.-R1-N' -
"-R3   a-1 a-2 a-3  9H3 -  CH3  CH3 N,  \ ..... / 00  N' N H 0,s,p H3



0. ..0 '6'  '1'1        [0132] [Table  f X" R3Fe Table 1-3-?)  [0133]
[Table 1-4] Table 1-4 RI(Rs), N. -N --y)rn r -Ix' re a -7)   



[0:1.3 [Table Table 1-6 0 Mba)na N ;) m R9a , N (14)   Compound
No.-RI \ (m)fina NR 3 1-11:(9b -R3       



H 0 sr- NN CH  ,0 I0 9 -5 0- 0 0 % .0 -H.58,5 'N N CH3 H H  Q-, .o
[0135] [Table 1-7] l$1 9 0%. tN ? )ma R9a Table 1-7R'44 Y'
Compound(Rsni, , No,-R1 N---.R4 -R3  



H a- 51t...? N. ."-,CH?: \ --,--..--,\ \Ph0, ill-H;?S-, -11-CH 1rN
'-r-'3 H H  -52,\ ,p,- @0-- N - ---f,-, ....-Cf-13 11./?\ 1 ,}.,:??,,
-H H \11  \ 0" a.--N, .---. ,,ct---t,,X' C);:a. 1 1 -53 CH ll-H H
7?? 0" a-54 ,N, ---, . 0X 10"o 9 1 / \--,,,N.-H"X.N....2,:", 1 ,: 



?\---YHV  / a-55N --0"0 0 .,.. \ rxl,-H T-' )   H mii' H .,,,,t H3
a-56N4--N, k 10, to 9 a-----...5-<-....-11s' 1CH Cr. 'N'3 H a-57 Cr
a-584-N-N---R>"-CH:i CL a-59 \ \../c, 7  0 -H H,LA  0 0  -H,S1'; IL
0113 H  xi 0 



e HF     [0137] [Table 1-3]    )N; cr  o N     [0138]        Next,
the pharmacological action of the representative compound is
specifically explained by Test Examples. Test Example 1: Suppressive
action on dinitrafluorobenzenee induced ear edema reaction in mouse
S-Week to Gweek old BALB/c mice (female, supplied by CHARLES RIVER
LABORATORIES JAPAN, INC) were purchased and, after quarantine and
habituation, those showing satisfactory body weight increase and free
of abnormal appearance were used to start the test from 7 weeks of
age. The animals were housed and bred in plastic cages (6 mice per
cage) in a breeding 75 chamber set at room temperature 19 - 25C,
humidity 30 - 70%, 12 hr illumination per day (7 a.m. - 7 p.m.), with
free access to a commercially available solid feed and water. [0139]
One day before the test, the abdomen was shaved, and a 



20 solution of dinitrofluorobenzene (mainifactured. by Napalai
Tesque) in acetone (manufactured by Wako Pure Chemical Industries,
Ltd.) [concentration 0.5% [weight (w) /volume (v)%]} was applied to
the shaved part of BALD/c mice by 100 pL  for sensitization. On day 5
after sensitization, a dinitrofluorobenzene-acetone solution
[concentration 0.2%  (w/v%)] was applied to the front and the back of
the auricle by 10 pL each (total 20 ph) to induce reaction. A test
compound dissolved in acetone to the concentration of 1% (w/v%) was
applied to the front and the tack of the auricle 1 hr before and 3 hr
after the induction of reaction each by 10 pL (total 20 pL). After
the application, the applied part was air-dried by a dryer. lc [0140]
A group administered with the test compound by coating was taken as a
test compound administration croup, and a croup administered with
acetone (solvent) by coating instead of the test =pound was taken as
a solvent administration greup. In 15 addition, a group free of
sensitization and induction of reaction and administered with acetone
by coating instead of The test compound was taken as a normal group.
The thickness of the auricle was measured immediately before
induction of reaction. and 24 hr after the induction with a dial
thickness 30 25 30 $ gauge (manufactured difference between
suppressive rate formula.The [0141] [formula 1] ear edema rate(%)
[0142] [Table suppressive  by DZAKI MFG, them was taken     (96)was
calculated results are shown in valve of solvent administration group
value of solvent [-'  administration group 



_,- . - as CO., Table LTD.,G-1A),and ear edema.The ear according to
the following 2. value of teat compound administration group lue of
normal- croup - the edema X 100  [0143] Test Example 2: Suppressive
action on diritrofluorobenzeneinduced ear edema reaction in mouse
5-Week old. DALB/c mice (female, supplied by CHARLES RIVER
LABORATORIES JAPAN, INC) were purchased and, after quarantine and
habituation, those showing satisfactory body weight increase and free
of abnormal appearance were used to start the test from 7 weeks of
age. The animals were housed and bred in plastic cages (6 mice per
cage) in a breeding chamber set so at room temperature 19 - 25C,
humidity 30 - 70%, 12 hr illumination per day (7 a.m. - 7 p.m.), with
free access to a commercially available solid feed and water, [0144]
One day before the test, the abdomen was shaved, and a is solution of
dinitrofluorobenzene (manufactured by Nacalai Tesque) in acetone
(manufactured by Wake Pure Chemical Industries, Ltd.) ;concentration
0.5% [weight (w)/volume  (v)%]) was applied to the shaved part of
BALB/c mice by 100 pl. for sensitization. On day 5 after
sensitization, a 20 dinitrofluorobenzene-acetone solution
[concentration 0,2% 



(w/v%)] was applied to the front and the back of the auricle by 10 pL
each (total 20 pL) to induce reaction- A test compound dissolved in
50% acetone/50% ethanol (w/v%) to the concentration of 1% (w/v%) was
applied to the front and the 25 back of the auricle 1 hr before and 3
hr after the induction of reaction each by 10(total 20 111). After
the application, the applied part was air-dried by a dryer. [0145] A
group administered with the test compound by coating so was taken as
a test compound administration group, and a group administered with
50% acetone/30% ethanol (w/v%) (solvent) by coating instead of the
test compound was taken as a solvent administration group. In
addition, a group free of sensitization and induction of reaction.
and administered with 35 50% acetone/50% ethanol (w/v%) by coating
instead of the test  compound was taken as a normal group. The
thickness of the auricle was measured immediately before induction of
reaction and 24 hr after the induction with a dial thickness gauge
(manufactured by OZAKI MFG. CO., LTD., G-1A), and the difference
between them was taken as ear edema. The ear edema suppressive rate
(%) was calculated according to the following formula. The results
are shown in Table 2, [0146] [formula 2]    ear edema suppressive
rate (%)  lue of olvent a inist ation group value of solvent
administration group  [0147] 20 [Table 3] [0148]        From the
above results, the compound of the present invention was found to
have an action to suppress ear edema and treat skin diseases. 



25The Compounds (1) and (IA) of the present inventaon and
pharmaceutically acceptable salts thereof can be administered alone
as they are, generally, they are desirably provided as various
pharmaceutical preparations. In addition, such pharmaceutical
preparations are used for animals and humans. 3[0149]        The
pharmaceutical preparation relating to the present invention can
contain, as an active ingredient, Compounds (I) and (IA) of the
present invention or a pharmaceutically acceptable salt thereof alone
or as a mixture with an active ingredient for any other treatment.
Moreover, the  pharmaceutical preparation can be produced by mixing
active ingredient with one or more kinds of pharmaceutically
acceptable carriers (e.g., diluent, solvent, excdpient or the like)
according to any method well known in the technical s field of
pharmaceutical science. 10150] As the administration route, a route
most. effective for the treatment is desirably employed, which may be
an oral or parenteral route such as intravenous route, external route
or 10 the like.        The dosage form may be, for example, tablet,
injection, ointment or the like, Tablet can be produced by using an
emcipient such as lactose or the like, a. dibintegrant such as starch
or the like, is a lubricant such as magnesium: stearate or the like,
a binder such as hydroxypropylcellulose or the like, and is suitable
for oral. administration. [0151] Injection or the like can be
produced by using a diluent 20 such as a salt solution, a glucose
solution or a mixture of salt solution and a glucose solution or the
like, or a solvent or the like. Ointment can be produced from a base
such as petrolatum     and the like and an additive such as stearyl
alcohol and the 25 like.        The dose and administration frequency
of Compounds (I' and (IA) of the present invention or a
pharmaceutically acceptable salt thereof varies depending on the mode
of administration, age and body weight of patients, nature and
severity of the symptom to be treated or the like, it is generally
within the range of 0.01 to 1000 mg, preferably 0.05 to 100 mg, for
oral administration to an adult, which is administered at once or in
several portions a day. In the case of intravenous administration,
external administration or the 35 like, 0.001 to 1000 mg, preferably
0.01 to 100 mg, is  administered to an adult at once or in several
portions a day. However, these doses and administration frequencies
vary depending on the aforementioned various conditions. [0152] 



The present invention is explained in more detail in the following by
Examples end Reference Examples, which are not to be construed as
limitative, The proton nuclear magnetic resonance spectrum OH NMR)
used in the Exampdes and Reference Examples were measured at io 270
MHz or 300 Milt, and exchanging protons may not be clearly observed
depending on the compound and measurement conditions. The indication
of the multiplicity of the signals is conventional, where hr means an
apparently broad signal. [Example 1] is [0153]
N-P-(4-fluoro-2-methylphenylamtho)-6-(4-phenyloiperidine-1-
carbonvi)pyrazolo[1,5-a]pyrimidin-3- ylsulforcyclopropanecarboxamide
(compound a-I) (step I) n ethyl.
7-(4-fluoro-2-methylphenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate        Ethyl 7-hydroxypyrazolo[1, -a]
rimidine-6-carboxylate (Journal of Medicinal Chemistry, vol. 49, page
2526, 2006) (3.20 g, 15.5 mmol) was dissolved in phosphorus
oxychloride 25 (30 mL), N,N-dilsopropylethylamine (5.4 mL, 30.9 mmol)
was added, and the mixture was stirred with heating at 100 'C for 3
hr. After confirmation of consumption the starting materials,
phosphorus oxychloride was evaporated under reduced pressure, and the
residue was dissolved in ethyl acetate, The solution 30 was added
dropwise to a saturated aqueous sodium hydrogen carbonate solution
under ice-cooling. To the saturated aqueous sodium hydrogen carbonate
solution was added ethyl acetate, and the mixture was extracted 3
times. The combined organic layer was dried over anhydrous magnesium
sulfate, and .35 concentrated under reduced. pressure.  [0154] The
obtained residue was dissolved in N,N- dimefnylacetamide (30 mit),
4-f1uoro-2-methylaniline (2.2 mE, 20.1 mmol) and
N,N-diisopropylethylamine (5,4 mi, 30.9 mmo1) 5 were added, and the
mixture was stirred with heating. at 80 DO for 2 hr. After cooling,
to the reaction mixture was added dropwise 5% aqueous citric acid
-solution, chloroform was added, and the mixture was extracted 3
times. The combined organic layer was dried over anhydrous magnesium
sulfate, and 10 concentrated under reduced pressure. The obtained
residue was purified by silica gel column chromatography
(hexane/ethyl acetate-2/1) to give the title compound (3,14 g, 65%).
ESI-MS m/z: 315 (M+H)'; LH-NMR (CDC13, 5): 1,42 (t, J = 7,2 Hz, 3H),
2.22 (s, 3H), 4.38 (q, J - 7.2 Hz, 2H), 6.46 (d, J = 2.3 1H),
6.55-7.09 (m, 3H), 7.83 (d, J2.3 Hz, 1H), 8,83 (s, 1H), 10.1H). 



(step 2)
6-ethoxycarbony1-7-(4-f1uoro-2-methy1phenylamino)pyazolo[1,5-
a]pyrimidine-3-sulfonic acid 20Ethyl
7-(4-fluoro-2-methylphenviamino)pyrazolo[1,5- a]py
midine-6-carboxylate (0.500 g, 1.59 =1) obtained in step 1 was
dissolved in methylene chloride (6 TaL), chlorosulfonic acid (0.21
MI:, 3.19 mmol) was added, and the mixture was stirred at room
temperature overnight. The 25 reaction mixture was concentrated under
reduced pressure, a 1/1 mixed solvent of diieopropyl ether and
2-propanol was added, and the mixture was stirred at room temperature
for 1 hr. The resulting crystals were suction filtered and washed
with 2-propanol te give the title compound (0.580 g, 92%). so ESI-MS
in/a: 395 (M+H).; 111H-NMR (CDC13, 5): 1,13 (t, J = 7.2 Hz, 3H), 2.29
(s, 3H), 3,94 (q, J - 7.2 Hz, 2H), 6.96-7.46 (in, 4H), 8.28 (s, 1H),
8.50 (s, 1H). (step 3) ethyl
3-(N-tert-butylsulfamoy1)-7-(4-f1ueromethylphenylamino)pyrazolo-alpyr
imidine-6-carboxylate           6-Ethoxycarbony1-7-(4-fluoro-2-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (0.400 g,
1,01 mmol) obtained in step 2 was dissolved in 1,2- dichloroethane (4
mil), thionyl chloride (0.29 ilL, 4,05 mmol) .5 and DMF (0.024 mi.:,
0,304 mmol) were added, and the mixture was heated under reflux for 2
hr. The reaction mixture was concentrated under reduced pressure, the
obtained residue was dissolved in methylene chloride (4 mL),
tert-butylamine (0.21 ml, 2.02 =al) and triethylamine (0.35 sal" 2.53
mmol) were U? added dropwise and the mixture was stirred at room
temperature for 2 hr. 1 mbl/L hydrochloric acid was added dropwise to
the reaction mixture, and the mixture was extracted 3 times with
chloroform. The combined organic layer was dried over anhydrous
magnesium sulfate, and concentrated under reduced 15 pressure to give
the title compound (0.29 g, 63%). ESI-MS m/z: 450 (M+H)+; 11-i-NMR
=013, 5): 1.22 (s, 9H), 1,44 (t, J = 7.2 Hz, 31-]), 2.18 (s, 3H),
4.43 (q,- 7.2 Hz, 21-1), 6.82- 7.12 (m, 41-i), 8.05 (s, 1H), 9.01 (s,
1H), 10.90 (s, IH). (step 4) 20
N-tert-buty1-7-(4-fluorb-2-methylphenylamino)-6-(4-
phenylpiperidine-1-carbonyl)pyrazolo[1,5-alpyrimidine - sulfonamide
Ethyl 3-(N-tert-batyisulfamoy1)-7-(4-fluoro-2-
methylphenylamino)pyrazolc[1,5-a]pyrimidine-6-carboxylate 25 (0.28 g,
0.624 mmbl) obtained in step 3 was dissolved in ethanol (2 mL), 2
mol/L aqueous sodium hydroxide solution (2 mL) was added, and the
mixture was stirred with heating at BO 00 for 4 hr. Under
ice-cooling, 2 mcl/L hydrochloric arid was added dropwise to adjust
the reaction mixture to pH 1, and the 



30 mixture was extracted 3 times with chloroform. The combined
organic layer was dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. [0155]  hydrochloride (0.142 g,
0,748 mmol),-ydroxybenzotriazole monohydrate (0.113 g, 0.748 mmol)
and 4-phenylpiperidine (0.120 g, 0.748 mmol) were added, and the
mixture was stirred at room temperature overnight. To the reaction
mixture was S added dropwise saturated aqueous sodium hydrogen
carbonate solution, and the mixture was extracted 3 times with
chloroform. The combined organic layer was dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The
obtained residue was purified by silica gel 10 column chromatography
(chloroform/methano1=9/1) to give the title compound (0.143 g, 41%).
SI-MS m/z: 565 (M.+H)+; 'H-MR (CDO1,, 5): 1.28 Cs, 9H), 1.38- 1.58
(m, 2H), 1.77-1.89 (m, 21-), 2.40 (s, SF]), 2,59-2.74 (m, IH),
3,85-4.26 (m, 41-1), 5.04 (s, 10), 6,89-7.40 Om, 8H), 8.16 (s, 1H),
8.35 Cs, 1E), 8.39 (s, IH). (step 5)
7-(4-fluoro-2-methylphenylamino)-6-(4-phenylpiper
ine-1carbonyl)cyrazolo[1,5-a]pyrimidine-3-sulfenamide
N-tert-Buty1-7-(4-f1ubro-2-rethylphenylaminb)-6-(4- 20
phehylpiperidine-i-carbonyl)pyrazolo[1,5-alpyrimidine-3- sulfonamide
(0.874 g, 1.548 mmol) obtained in step 4 was dissolved in
trifiuoroacetic acid (13 mi.), anisole (0.4 ml,) was added, and the
mixture was stirred at room temperature overnight. The reaction
mixture was concentrated under reduced 25 pressure, the obtained
residue was purified by silica gel column chromatography (chloroform
imethano1=10/1) to give the title compound (0.442 g, 56%). ESI-MS
m/z: 509 (M+H)4; 1H-NMR (DMSO-d6, 5): 1,57-1.71 (m, 4H), 2.27 (s,
31-), 2.64-2.73 (m, 1H), 3.78-3.82 (m, 21-1), 4.01-4.05 so (m, 2H),
7.05-7,33101-1D, 8.28(s, IF]), 8.45 (s, 1H), 10,04 (s, 1H). (step 6)
N-P-(4-fluoro-2-methrlphenylaminc)-6-(4-phenylpiperidine-1-
carbonyl)pyrazolo[1,5-a]pyrimidin-3- 35
yisulfonylicyclopropanecarboxamide (compound a-I)
Cyclopropanecarboxylic acid (0,066 g, 0.763 mmol) was dissolved in
DMF (0.8 mL), and 1,1-carbonyldlimidazole (0.125 g, 0.768 mmol) was
added. After stirring at room temperature for 30 min,
7-(4-fluoro-2-methylphenylamino)-6-(4- .5.
phenvipiperidine-l-carbonyl)pyrazolo[1,5-a]pyrimidine-3- sulfonamide
(0,078 q, 0.154 Toni) obtained in step 5 and 1,8-
diazabicyclo[5,4.0]undeca-7-en (0.140 g, 0.922 =I) were added, and
the mixture was stirred at 80 CC for 3 hr. 5% Aqueous citric acid
solution was added to quench the reaction, 



o and the precipitated crystals were collected by filtration.  The
obtained crystals were purified by silica gel, column chromatography
(chloroform/methanol-10/1) to give the title compound(0.026 g,29%).
EST-MS m/z:577(M+H.)-f;1H-NMP(CCC1.3,5):0.82-0.90(m,2:81), is
1.00-1,06 (m, 2H), 1.44-1,55(me.2H), 1.56-1.61 (m, 1H), L80-  1.85(m,
2H), 2.39 (s, 3H),2.61-2.71 (m, 1H), 3.83-4.15 (m,  4H),6.96 (td, 



C = 8.2, 2.5Hz,1H), 7,08 (dd, J = 9.1, 2.8Hz,  1H),7.14-7.23 (m, 4H),
7.30-7.36(m, 2H), 8.23 (s, 1H), 8.44  (s,1H), 8.61  1H), 9.54(s,1H).



[Example 2]          10156)
N-ethy1-7-(4-flucto-2-methylphenylamino)-6-(4-
phenyiplperidine-1-carbonvl)pyrazolo[1,5-a1pyrimi n 3- sulfonamide
(compound a-2) 25 (step 1) ethyl 3-(N-ethylsulfamoy1)-7-(4-fluoro-2-
methyiphenylamino)pyrazolo[1,5-a]pvrimidine-6-carboxylate
ing 6-ethoxycarbohyl-7-(4-fluoro-2-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid so (0.500
g, 1.268 mmol) obtained in Example 1 step 2 and ethylamine (2.0 mol/L
THF solution; 2.5 ml, 5.071 mmol) instead of tert-butylamine, and in
the same manner as in Example 1 step 3, the title compound (0.178 g,
33%) was obtained-(step 2)  



N-ethyl-7-(4-fluoro-2-methylphenylamino)-6-(4-
phenylpiperidine-1-carbonyl)pyrazolo[1,5-a]pyr idine-3- sulfonamide
(compound. a-2)        Using ethyl 3-(N-ethyls 'amoy1)-;-(4-fluoro-2-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (0478 g,
0.423 mmol) obtained in step I and in the same manner as in Example 1
step 4, the title compound (0.057 g, 25%) was obtained. ESI-MS m/z:
537 (M+1.1)+: /H=NMR (CD6): 1.17 (t, J = 7.3 Hz, o 3H), 1.43-1.55 (m,
21-I), 1.80-1.86 (m, 2H), 2.40 (s, 31-1), 2.62- 2.71 (m, IH),
3,02-3.12 (m, 21-3), 3,75-4.00 (m, 4H), 4.94 (t, J = 5.8 Hz, IH),
6.96 (td, J = 8.3, 3.0 Hz, IH), 748 (dd, 8.8, 2.8 Hz, IH), 7.14-746
(m, 6H), 8.17 (s, 11-1),33 (s, 1H), 8.43(s, 1H). [Example 3] [0157)
N-ethyl-7-(4-fluoro-2-methylphenylami.no)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (compound a-3)        Using ethyl
3-(N-ethyisulfamoy1)-7-(4-fluoro-2-
metnylphenylemino)pyrazolb[1,5-a]pyrimidine-6-carboxylate (0.483 g,
1-145 mmol) obtained in Example 2 step 1 and 4-(4-
fluorophenyl)piperidine hydrochloride (0.099 g, 0.458 mmol) instead
of 4-phenylpiperldine, and in the same manner as in 25 Example 1 step
4, the title compound (0.020 g, 39) was obtained- ESI-MS m/zz 555
(.,14-H).; 1H-NMR (CDC13, 6): 1.17 (t, J - 7.3 Hz, 3H), 1.42-1.52 (m,
2H), 1.78-1.84 (m, 2H), 2.40 (s, 31-1), 2.612,70 (m, 1H), 3,02-3.12
Ott, 2ED, 3.93-4.19 (m, 4H), 5.04 (s, 30 11-), 6.87-7.20 (m, 7H),
8.20 (s, IH), 842 (s, 1H), 8.43 (s, 1H). [Example 4] [0158]
7-(4-fluoro-2-methylphenylamino)-6-[4-(4- 5
fluorophenyl)piperidine-i-carbonyl]-N-(2,2,2-  trifThcroethylip
razolo[l -a]pyrimidine-3-sulfonamide (compound a-4) (step 1) ethyl
7-(4-fluoro-2-methylphenylamino)-3-[ -(2,2,2- ,5
trifluoroethypenifamoyI]pyrazolo[1,5-a]pyrimidine-6- carboxylate
Using 6-ethoxycarbony1-7-(4-fluoro-2-
methi2thenylamino)pyrazolo[1,5-alpyrimidine-3-sulfonic acid (0.970 g,
2.460 mmol) obtained in Example I step 2 and 2,2,2- 70
trifincroethylamine (0.975 g, 9.838 mmol) instead of tettbutylamine,
and in the same manner as in Example I step 3, the title compound
(1.024 g, 87%) was obtained. (step 2)
7-(4-fluoro-2-methy1phenylamino)-6-[4-(4-
fluorophenyljpiperidine-l-carbonyl N-(2,2,2-
triflucroethyl)pyrazolo[1,5-a]pyrimidine-3-sulfonamide (compound a-4)



Using ethyl 7-(4-fluorc-2-methy phenylamino)-3
trifluorcethyl)sulfamoyl]pyrazolo[1,5-a]pyrimidine-6-
20carboxylate(0.142 g,0.298 mmol)obtained in step 1 and 4-(4-
fluorophenyl)piperidine hydrochloride(0.072 g,0.335 mmo.. instead of
4-phenvlpiperidine, and in the same manner as in Example 1 step 4,the
title compound.(0.028 g,21%) obtained. was 25ESI-MS m/z:609(10H-H)+2
111-NMR(CDC13,5): 1.39-1.52 (m,2H.), 1.79-1.84:(m,2R),2.39
(m,211),4.11-4,30(m, (s,3H),2.60-2.69 41-1),5.68(s,1H), (m,1H),
6.91-7.20 3.69-3.80 (m,711), 8.19(s,IH),8.33(s, IH),8.41(s,IH).
[Example 5] 30 [0159]
N-cyclopropy1-7-(4-fluoro-2-meth'ilphenylamino)-6-[4-
fluorophenyl)piperidine-1-carbonvl]pyrazoic[1,5-a]pyrim1dine3-sulfona
mide (compound a-5) 



(step 1) 3.6 ethyl 3-(N-cyclopropyisulfa (...y1) -7- (4- luoro-2-
meth-1phenylamino)-pyrazolo[1,5-a]pyrimidine-6-carboxyLe-e
Using 6-ethoxvcarbony1-7-(4-flucro-2-
methylphenylamino)pyrazolo[1,5-a]pyrimidifte-3-sn1fonic acid (0.400
g, 1,145 nimbi) obtained in Example 1 step 2 and 5 cyclopropylamine
(0.261 g, 4.580 mmol) instead of tertbutvlanine, and in the sane
manner as in Example 1 step 3, the title compound (0.496 g, 100%) was
obtained. (step 2)
N-cyo1.oprop1-7-(4-f1ubro-2-nethylphenyThminb)-6-[4-(4- ID
fluoropheny1)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (compound a-5)        Using ethyl
3-(N-cyclopropylsulfamby1)-7-(4-finbro-2-
methylphenylamino)-pyrazolo[1,5-a]pyrimidine-6-carboxylate (0.496 g,
1.145 mmol) obtained in step 1. and 4-(4- fluorophenyl)piperidThe
hydrochloride (0.072 g, 0,335 mmbl) instead of 4-phenylpiperidine,
and in the same manner as in Example 1 step 4, the title compound
(0.0283 g, 3%) was obtained. ESI-MS n1/7,: 567 ("1-4H)+; 1H-14MR(5):
0,61-0,64 (m., 28 20 0.72-0.762H), 1.38-1.51 (n, 2H), 1.78-1.83 (m,
21-1), 2.25- 2.30 (in, 18), 2.40 (s, 38), 2.61-2.69 (m, 18),
4,07-4.23 (m, 48), 5,49 (s, 18), 6.91-7.20 (iii, 78), 8.19 (s, 18),
8.33 (s, 18), 8.48 (s, 18). [Example 25 [0160]
N-P-(2-chlorophenylamino)-6-(4-phen7thjr)eridlne-1-
carbonyl)pyrazolo[1,5-a]pyrimidln-3-
visulfonyi]cyclopropanecarboxamide (compound a-6) (step 1) so ethyl
7-(2-chlorophenylamlno)pyrazolo[1 -a]pyrimidine-6- carboxvlate
Using ethyl 7-hydroxvpyrazolo[1,5-a]pyrimidine-6- carboxyl-Late (3,00
g, 14.5mmol) and 2-chloroaniline (2.77 g, 21.7 mmol) instead of
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (1.44 g,  31%) was obtained, (step 2)
7-(2-ohlorophenylamino)
5-(ethoxycarbonyl)pyrazolp[1,5aipyrimidine-3-sulfonic acid
Using ethyl 7-(2-chlorophenylamino)pyrazo1o[1,5- a]hs.
imidine-6-carboxylate (1.44 g, 4,55 mmol) obtained in step 1 and in
the same manner as in Example 1 step 2, the title compound (1.70 g,
94%) was obtained. (step 3) lo ethyl 3-(W-t4sulfamoy1)-7-(2- 



chlorophenyla ino)pvrazoloil,5-alpyrimidine-6-carboxylate
Using 7-(2-chlorophenylamino)-6-
(ethoxycarbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (1.70 g,
4.30 wmol) obtained in step 2 and in the same manner 15 as in Example
1 step 3, the title compound (1.94 g, 100%) was obtained. (step 4)
N-tert-butyl ,-(2-chloropnenyiam)-6-(4-phenylhiper.
carbonyl)pTrazolo:J.,5-alpyriminine-3-sulfonamide 20Using ethyl
3-(N-tert-butyisulfamoy1)-7-(2-
chlorophenylaminb)pyrazolo[1,5-a]pyrimidine-6-carboxylate (1.94 g,
4.30 mmol) obtained in step 3 and in the same manner as in Example I
step 4, the title compound (0.804 q, 33%) was obtained. 25 (step 5)
7-(2-chlorophenylamin0)-6-(4-phenylpiperidine-4-
carbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonamide        Using
N-tert-buty1-7-(2-chlorophenylamino)-6-(4-
phenylpiperidine-l-parbonyl)pyrazolo[1,5-a]pyrimidine-3- 30
sulfonamide (0.804 g, 1.417 mmol) obtained in step 4 and in the same
manner as in Example 1 step 5, the title compound (0.499 g, 69%) was
obtained, (step 6) r7-(2-chlorophenylamino)-6-(4-hhenyihipe line-1-
rbonyl)pyrazolo[1,5-a]pyrimidin-3-
ylsulfonvlicvclopropanecarboxamide (compound a-6) Using
7-(2-ch1orophenylarno)-6-(4-phenylpiberidine-1-
carbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonamide (0.050 g, 0.098
mmol) obtained in step 5 and in the same manner as in Example 1 step
6, the title compound (0.034 g, 29%) was obtained. ESI-MS miz: 579
(M+14)-5 1H-NMR (00013,0.84-0.90 (m, 21-I), 1.01-1.06 (m, 21-i),
1.36-1,50 (m, 2H), 1.56-1.59 (m, 1H), 1.76- 181 (m, 211), 2.56-2.64
(m,3.61-3.74 (m, 2H), 4.12-4.32 io (m, 2H), 7.11-7.14 (in, 2H),
7.20-7.42 (m, 6H), 7.54-7.59 (m, 11-1), 3.53 (s, 1H), 8.62 (s, 1H),
8.64 (s, 1H), 9.47 (s, 111). [Example 7] [0161]
7-(2-ch1orophenylamino)-N-(ethyloarhamoy1)-6-(4-
phenylpiperidine-1-oarbonyl)pyrazolo[1,5-a]pyrimidine-3- sulfonamide
(compound a-7) 



-(2-Chlbrophenylamino)-6-(4-phenylpiberidineelcarbonyl)pyrazolo[1,5-a
]pyrimidine-3-sulfonamide (0.050 0.096 mmol) obtained in Example 6
step 5 was dissolved in zu acetone (0,5 mL), potassium carbonate
(0.041 g, 0.293 mmol) and ethylisocyanate (0,017 g, 0.245 mmol) were
added, and the mixture was stirred at 50 C for 2 hr. Saturated
aqueous ammonium chloride solution was added to quench the reaction,
and the mixture was extracted 3 times with ethyl acetate. The 25
organic layers were combined, washed with saturated brine, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure.
The obtained residue was purified by silica gel column chromatography
(chloroformimathano1=99/1) the title compound(0,027 g,48%). 20ESI-MS
m/z:582(M +H);1H-NMR(0DC13,5):1.16(t,3 to give = 7.3 Hz,
3H),1.35-1.47 (m, 2H),1.77-1,81 (m, 214), 2.57-2.65 (m, 11-i),
3.22-3.31(m, 2H), 3.72-3.85 (m, 211), 4.15-4.30 (m, 21-1), 6.71 



IN),7.11-7.14 (m,2H), 7.20-7.44 (m, 6H), 7,55-7.61 (m, 1E),7.95(s,
1H), 6.45(s, IH), 8.52 (s, 211).     ss [Example 3]  [0162] methyl.
7-(2-chlorophenylamino)-6-(4-phenylpiperidine-loarbonyl)pyrazolo[1,5-
a]pyrimidin-3-ylsulfonylcarbamate (compound a-8)
7-(2-Chlorophenylamino)-6-(4-phenylpiparidine-1-
carbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonamide (0,070 g, 0.137
mmol) obtained in Example 6 step 5 was dissolved in dichloromethane
(0,7 ml,), and the solution was cooled to 0 C. Pyridine (0.325 g,
4.110 xmol) and methyl chloroformate (0.350 io g, 3.699 mmol) were
added, the mixture was stirred at room temperature for 48 hr, and 1
mola hydrochloric acid was added to quench the reaction. The organic
layer was separated, and the aqueous laver was extracted twice with
chloroform. The organic layers were combined, washed with saturated
brine, 15 dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica gel
colurm chromatography (chloroform/methano1=99/1) to give the title
compound (0.031 g, 40%). EST-MS m/z: 569 DI-P.EW.; 1H-NMR (CDC13, 5):
1.35-1.51 (m" 2H), 



20 1.76-1.81 (m, 2H), 2.56-2.65 (m, 1H), 3.70 (s, 3H), 4.06-4.40 (m,
413), 7.11-744 (m, 213), 7.20-7.43 (m, 6H), 7.57 (dd, J =- 6,8, 2.4
Hz, IH), 8.49 (s, IN), 8,53 (s, 113), 8,59 8.63 (s, 113). [Example 9]
[0163] N-{7-(2-chlorophenylaritno)-6-14-(4-fluprophe 1)
oiperidine-lcarbonvlipyrazolb[1,5-a]pyrimidin-3-
ylsulfonylIcyclopropanecarboxamide (compound a-9) (step 1) Jo
N-tert-buty 7-(2-chloraphenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyilpyrazolo[1,5-ajpyri
dine3-sulfonamide        Using ethyl 3-(N-tert-butylsu1famoy1)-7-
ohlorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (4.25 g,
8.82 mmol) obtained in Example 6 step 3 and 4-(4-
fluorophenvi)piperidine (1.8710.46 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step 4, the
title compound (2.42 g 59%) was obtained. (step 2) 5
7-(2-chlorophenylamino)-6-[4-(4-fluoro,henyl)piper:e-i-
carbonyl]pyrazolo[1,5-a]pyrimirline-3-sulfonamide Using
N-tert-buty1-7-(2-ch1orophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (2.24 g, 4.14 mmol) obtained in step 1 and in lo the same manner
as in Example 1 step 5, the title compound (1.49 g, 68%) was
obtained. (step 3) N-; -(2-ohlorophenviamino)
6-[4-(4-fluorpphenyioeridineI- carbonyl)pyrazolo[1,5-a]pyrimidin-3-
ylsdlfonylloyclopropanezarboxamide (compound a-9) Using
7-(2-chlorophenylamino)-6-8[4-(4-
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (0.080 g, 0,151 nnol) obtained in step 2 and the same manner as
in Example 1 step 6, the title compound (0,080 g, 89%) was obtained.
ESI-MS m/z 597 (M H)'.; IH-NMR (DMSO-dc, 5): 0.64-0,82 (m, 41-I),
1,40-1.78 (m, 41-I), 1.98-2.23 (m, 1E), 2.62-2,75 (m, IH), 293308 (m,
1H), 3.37-3.43 (m, Ii-I), 3.76-4.02 (m, 2H), 7.09-7.55 (m, 8H), 8.36
(s, IH), 8.56 (s, 1H), 10.40 (s, IH). 25 [Example 10] [0164]
7-(2-ohlmrophenylamino)-N-(ethvicarhamoy1)-6-[4-(4- 



fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfoha
mide (compound a-10) Using 7-(2-chlorophenyldmino)-6-[4-(4-
fluorophenyl)piperidine-1-oarbonyl]pyrazolo[1,5-a]pyricadine3-sulfona
mide (0.080 g, 0.151 mmol) obtained in Example 9 step 2 and in the
same manner as in Example 7, the title compound (0.106 g, 94%) was
obtained. ESI-MS m/z: 600 (M4H).5 1H-NMR (DMSO-d6, 5): 0.94 (t, J =
7.1 Hz,  3H), 1,21-1,69 (m, 4H), 2.07-2,23 (m, 1E), 2.64-2.74 (m,
IH), 2.93-3.03 (m, 2H), 3,01-3.07 (m, IH), 3.75-4.04 (m, 2H), 5,70
(s, 1H), 6.39 (t, J - 5.6 Hz, IN), 7,09-7,57 (m, 81-I), 8.34 (s, 1E),
8,56 (s, IN), 10.42 18). s [Example 11]  [0165]
7-(2-chlorophanylamino)-6-[4-(4-fluorophenyl)piperidine-1-
darbony11-N-(2-methoxyethyl)pyrazolo[1,5-a]pyrimidine-3- sulfonamide
(compound a-11) lo (step 1) ethyl 7-(2-ohlorophenylamino)-3-[N-(2-
methoxyethyl)sulfamoyl]pyrazolo[1,5-a]pyrimidine-6 arboxylate
Using 7-(2-chlorophenylamino)-6-
(ethoxydarbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid zs (0,400
q, 1.008 mmol) obtained in Example 6 step 2 and 2- methoxyethylamine
(0.303 g, 4.032 mmol) instead of tartbutylamine, and in the same
manner as in Example 1 step 3, the title compound (0.459 a, 100%) was
obtained. (step 2) 20
7-(2-chlorophenylamino)-6-[4-(4-fluorophenyl)piperidiue-1-
carbonyi]-E-(2-methoxyethyl)pyrazolo[1,5-a]pyrimidine-3- sulfonamide
(compound a-11)        Using ethyl 7-(2-chlorophenylamino)-3-[N-(2-
methoxyethyl)sulfamoyi]pyrazolo[1,5-a]pyrimidine-6-oarboxylate 25
(0.459 g, 1,008 mmol) obtained in step 1 and 4-44-
flnorophenyl)piperidine (0,158 g, 0.881 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step 4, the
title compound (0.086 g, 15%) was obtained.    ESI-MS m/z: 587
(M+H)I; 1H-NMR (CDC13, 6): 1.31-1,45 (m, 2H), 30 1.74-1,79 (m, 2H),
2,55-2.64 (m, 1E), 3.20-3.26 (m, 2H), 3.30 (s, 3H), 3.49 (t, J = 5.1
Hz, 2H), 3.89-4.264E), 5.37 (t, J - 5.9 Hz, IH), 6.96-7,10 (m, 41-),
7.28-7.4231-1), 754- 7,57 (m, 1H), 8,44 (5, IH), 8.49 (5, IH), 8,49
(5, 1E). [Example 12] [0166]
N-(7-(2-chloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo(1,5-a]pyri,Idin-3-
yisulfonyl)cyclopropanecarboxamide (compound a-12) (step 1) s ethyl
7-(2-chloro-5-methylphenylamino)pyrazolo[] a]pyrimidine-6-carboxylate



Using ethyl 7-hydroxypyraxolo[1,5-a]pyrimidine-6- carboxylate (5.00
g, 24.1 mmol) and 2-chloro-5-methylaniline (8.54 g, 60,3 mr.aol)
instead of 4-fluoro-2-methylaniline, and lo in the same manner as in
Example 1 step 1, the title compound (2.94 g, 37%) was obtained.
(step 2) 7-(2-ohloro-5-methylphenylamino)-6-
(ethoxycatbonyl)pyrazolo[1,5-alpyrimidine-3-suifonic acid isUsing
ethyl 7-(2-ohloro-5-methylphenylamino)pyrazolo[1,5-
a]pvrimidine-6-carboxylate (2.94 g, 8.89 mmol) obtained in step 1 and
in the same manner as in Example 1 step 2, the title compound (3.60
g, 99%) was obtained. (step 3) 20 ethyl
3-(N-tert-butvlsuliamo7-(2-chloro-5-
methylphenviamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate
Using 7-(2-chloro-5-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (3.00 g,
7,30 mmol) obtained in step 2 and in the same manner 25 as in Example
1 step 3, the title compound (3.30 g, 97%) was obtained, (step 4)
N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-44-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo:1,5-aipyrimid.ine3-sulfon
amide        Using ethyl 3-(14-tert-butyisulfamoy1)-7-(2- sloro-5-
met liphenylamino)pyrazolo[1,5-a]pyrimidine-6-oa oxylatp (2.31 g,
4.96 mmol) obtained in step 3 and 4-(4- fluorophenyl)piperldine (0.92
g, 5.14 mmol) instead of 4- phenyipiperidine, and in the same manner
as in Example 1 step  4, the title compound 0.85 g,tobtained. (step
5) 7-(2-chloro-5-methy1phenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrim
dine3-sulfonamide        Using N-tert-buty1-7-(2-chloro-5-met
ylphenylamino)-6-[
(4-fluorophenyl)piperidine-l-carbonyl]pyrazo1o[1,5-
a]pyrimidine-3-sulfonamide (0,85 g, 1.42 mmol) obtained in step 4 and
in the same manner as in Example 1 step 5, the is title compound
(0,42 g, 55%) was obtained. (step 6) N-{7-(2-ch1oro-5-metd
pheny1amino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pr4
yisulfonylIcyclopropanecarboxamide(compound a-12) 



15Using 7-(2-ohloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pvrimidine3-sulfona
mide (0.08 g, 0.147 mmol) obtained in step 5 and in 20 the same
manner as in Example I step 6, the title compound (0.072 g,80%)was
obtained. ESI-MS m/z:611(M+H)f;tH-NMR(CDC1,5):0.82-0.89(m,211),
1.00-1.06(m,211),1.31-1.48(m,211),1.56-1.59(m,1H),1.71-
1.76(m,211),2.35(s,3H),2.52-2.56(m,IH),3,61-3.74(m,
2H),4.12-4.32(m,211),6,94-7.13(m, 5H), 7.22 (brselH),
7.42(d,J=8.3Hz,111),8.50(hrs, 1H), 8.65 (s,IH),8.76 25
(s,1H),9.77(brs,IH),     [Example 13]   



[0167]   N-(7-(2-chloro-5-methylphenylamino)- -[4-(4-
fluorophenyl)piperidine-1-carbonvi]pyrazolon,5-aipyrimidin-3- M
ylsulfonyl)ethanecarboxamide (compound a-13)        Using
7-(2-chloro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfcna
mide (0.08 g, 0.147 ramol) obtained in Example 12 step 5 and
propionic acid (0.055 ME, 0.737 mmol) instead of
cyclopropanecarhoxylic acid, and in the same manner as in  Example 1
step 6, the title compound (0.081 g, 92%) was obtained. 331-MS m/z:
599 (M+Hr; 1H-NMR (CDC13, 5): 1.08 (d, J = 7.3 Hz, 3H),.35-1.462H),
1.71-1.76 (m, 2H), 2.36 (s, 3H), 2,37 (q, J - 7.3 Hz, 2H), 2,52-2.61
(m, 11i), 3,61-3.74 (m, 2H), 4.12-4.32 (m, 2H), 6.94-7.14 (m, 5H),
7.23 (br s, IH), 7.42 (d, Ci - 8.3 Hz, 1H), 6.52 (br s, 1H), 8,68 (s,
1H), 375 (a, IH), 9.80 (bra, 1H), [Example 14] 20 [0168]
7-(2-chloro-5-methylphenylamino)-N-(etnylcarbamoy1)-6-[4-(4-
fluorcphenvi)piperidine-1-carbonvi]pyrazolo[1,5-a]pyrimidine3-sulfone
mide (compound a-14) Using 7-(2-phloro-5-methylphenylamino)-6-[4-(4-
Is
iluoLophenvi)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidThe3-sulfona
mide (0,08 g, 0,147 mmol) obtained in Example 12 step 5 and in the
same manner as in Example 7, the title compound (0.056 g, 62%) was
obtained. 331-MS miz: 614 (M+H)4-.: 1H-NMR (CDC13, 5): 1.16 (d, J =
7.3 Hz, 20 3H), 1,35-1.39 (m, 2H), 1.72-1.77 (m, 2H), 2.37 (s, 3H),
2.54- 2.61 (m, 1H), 3,21-3.31 (m, 2H), 3.61-3.74 (m, 28), 4,22-4,32
(m, 2H), 6,70 (br s, IH), 6.95-7.14 (m, SE), 7.24-7.26 (m, 1H), 7.42
(d, J = 8.9 Hz, 1H), 7.97 (bin s, 1H), 8.45 (s,8.49 (bin s, IH), 8.56
(s, 1H), [Example [0169]
N-ethy1-7-(2-chloro-5-methyiphenylamino)-6-[4-(4- 



fluerophenyl)piperidine-l-carbonyl]pyrazolori,5-aipyrimidine3-sulfona
mide (compound a-15) (step 1) ethyl
7-(2-chloro-5-methyiphenylamino)-3-(Nethylsulfamoyl)pyrazolo[1,5-a]py
rimidine-6-carboxylate        Using
7-(2-chlorb-5-methylphenylamino)-6-
(ethoxycarbonyl)pvrazolo[1,5-a]pyrimidine-3-sulfonic acid as (0.72 g,
1.75 mmol) obtained in Example 12 step 2 and  ethylamine (2.0 mi/L
THF solution; 3.5 mL, 7.01 =ca) instead of tert-butylamine, and in
the same manner as in Example 1 step 3, the title compound (0.67 g,
87%) was obtained. (step 2)
N-ethy1-7-(2-ohloro-5-methy1phenylamino)-6-[4-(4.-
fluorophenyl)piperidine-l-carbonyi]byrazolo[i -]pyrimid
he3-sulfonamide (compound a-15) Using ethyl 7-(2-chloro-
methylphenylamino)-3-(N-
ethylsulfamoyi)pyrazolo[1,5-a].pyrimidine-6-carboxylate (0.084 io g,
0.205 mmol) obtained in. step 1 and 4-(4- fluorophenyl)piberidine
(0.030 g, 0.183 mmol) instead of 4- phehylpiperidine, and in the same
manner as in Example I step 4, the title compound (0.019 g, 18%) was
obtained. ES"I-MS mizz 571 (M +1H-NMR (00013, 5): 1.17 (t, J = 7.3
Hz, 15 31-I), 1.20-1.43 (m, 2H), 1.62-1.80 (m, 21-1), 2.37 (s, 3H),
2.522.62 (m, 1H), 3.03-3.10 (m, 2H), 3.20-4.404H), 4.97 (br t,   =
6.0 Hz, 1H), 6.90-7.27 (m, 6H), 7.37 (d, Ci - 8.3 Hz, IH), 8.45 (s,
1H), 8.46 (s, 1H), 8.50 (s, 1H). [Example 16] 20 [0170]
N-ethy1-7-(4-ch1oro-2-methy1pheny1amino)-6-[4-(4-
fluorophenyl)piberidine-l-carbonyllpyrazolo[1,5-a]pyrimidine3-sulfona
mide (compound a-16) (step 1) 25 ethyl
7-(4-chloro-2-methylphenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate Using ethyl
7-hydroxypyrazolo[1,5-a]pyrimidie-6- carboxylate (5.00 g, 24.1 mmol)
and 4-chloro-2-methylaniline            36.2 ifocl) instead of
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (3,80 g, 48%) was obtained. 



(step 2) 7-(4-chloro-2-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[1,5-a]pyriaddine-3-sulfonic acid 35Using
ethyl 7-(4-ohlgro-2-methylphenylamino)pyrazolo[1,5-
alpyrimidine-6-carboxylate (3.80 g, 11.5 mmol) obtained in step I and
in the same manner as in Example 1 step 2, the title compound (4.58
q, 97%) was obtained. (step 3) ethyl
7-(4-chloro-2-methylphenylamino)-3-(Nethylsulfamoyflpyrazolo[1,5-a]py
rimidine-6-oarboxylate        Using
7-(4-chloro-2-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[1,5-a]pyrimidine-3-suifonic acid (1.00 g,
2.43 mmol) obtained in step 2 and ethyl. amine (2.0 ic mol/L THE'
solution; 4.9 mL, 9.74 mmol) instead of tertbutylamine, and in the
same manner as in Example 1 step 3, the title compound (1.01 o, 95%)
was obtained. (step 4) N-ethyl-7-(4-chloro-2-methylphenylamino)-6-(4-
15 fluorophenyl)piperidine-l-carbonyl]pyrazolo[l,- a]
'rimidine3-sulfonamide (compound a-16) Using ethyl
7-(4-chloro-2-methylphenylamino)-3-(N-
etnyisulfamoyl)pyrazolo[1,5-a]pyrimidine-6-carboxylate (0.33 g, 0.77
zur,o1) obtained in step 3 and 4-(4-flucrophenyl)piperidine 20 (0.26
g, 1.44 mmol) instead. of 4-phenylpiperidine, and in the  same manner
as in Example 1 step 4, the title compound (0,029 g,6%)was obtained.
ESI-MS m/z:569(MH) 1H-NMR(CDC13,6): 1,16 (t., J = 7.3Hz,  



311), 1.30-1.50 (m,2E), 1.72-1_87(m,2H), 2.39 (s, 311), 2.58- 25 2.80
(m, 111), 3.02-3.12 (m,2H),3.25-4.03 (m,2H), 4.05-4.28  (m, 2H), 4.90
(t,J =5.9 Hz,1H),6.95-7.30(m, 61-1),7.37  111), 8.19 (s, 



111),8.34(s,IH),8.43(s,LH),     [Example 17]        [0171]
N-[7-(4-fluorc-2-methviphenylamino)-6-(4-phenylpiperidine-1-
carbonyl)pyrazolo[1,5-a]pyrimidin-3-ylsulfonyllacetamide (compound
a-17)
7-(4-Fludro-2-methylphenylamino)-6-(4-phenvipiperidine-1oarhonyl)pyra
zolo[1,5-a]pyrlmidlne-3-sulfonamide (0.098 g, 0.175 cmcl) obtained.
in Example 1 step 5 was dissolved in  pyridine (2 mi),
4-(dimethylamino) fridine (0.023 g, 0.139 mmol) and acetyl chloride
(0.25 mE, 3.50 mmol) were added, and the mixture was stirred with
heating at 50 'C for 2 hr. 1 moill Hydrochloric acid was added
dropwise to the reaction 5 mixture, and the mixture was extracted 3
times with chloroform. The combined organic layer was dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure.
The obtained residue was purified by silica gel column chromatography
o (chloroform/methanol-9/1)to give the title compound(0.013 g, 14%).
ESI-MS m/z:551(MfE)4.;1H-NMR(00013,5):1.44-1.62(m,2H),  



1,72-1.91(m, 2H), 2.10 (s,3H), 2.40 (s, 3E),2.56-2.76 (m,
1H),3,63-4.43 (m, 4E.), 6.91-704  IH), 7.04-7.37(m, 7H),  8.28(s,1H),
8.48 (s, 1H),8.63 (s, 1H), 10.21(s,  



15 [Example 18]         [0172]
N-(7-(2-chloro-4-methylphenylamino)-6-[4-(4-
fluorophenyl)plperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfonyllpropionamide (compound a-I8) sci (step 1) ethyl
7-(2-chloro-4-methylphenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate Usina ethyl
7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (15.0 g, 72.4 mmol)
and 2-chloro-4-methylandline 25 (20.5 g, 144.7 mmol) instead of
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (8.37 g, 35%) was obtained, (step 2)
6-ethoxycarbonyl-7-(2-chloro-4-methylphenylamino)pyrazolo[1,5- so
a]pyrimidine-3-sulfonic acid        Using ethyl
7-(2-chloro-4-methylphenylamino)pyra2o o 1,5-
a]pyrimidine-6-carboxylate (8,37 g, 25.3 mmol) obtained in step 1 and
in the same manner as in Example 1 step 2, the title compound (10.7
g, 100%) was obtained. 35 (step 3)  ethyl
3-(N-tert-butylsulfamoy1)-7-(2-chloro-4-
methylphenviamino)pyrazolo[1,5-a]pyrimidine-6-carboxiate 



Using 6-ethoxycarbony1-7-(2-chloro-4-
methylphenylamino)pyra2olo[1,5-a]pyrimidine-3-sulfonic acid ii (10,66
g, 25.3 mmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (11.17 g, 95%) was obtained. (step 4)
N-tert-butv1-7-(2 chloro-4-methviphenylamino)-6-[4- (4- 10
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pvri Le-
3-suifonamide        Using ethyl
3-(N-tert-butyisulfamoy1)-7-(2-chloro-4-
methylphenylamino)pyrazolo[1,5-a]pyrimidThe-6-carboxvlate (11,17 g,
24.0 mml) obtained in step 3 and 4-(4- finorophenyl)piperidine (5.93
g, 33.09 mmol) instead of 4- phenylpiperidine, and in the same manner
as in Example 1 step 4, the title compound (8.33 g, 63%) was
obtained. (step 5) 7-(2-ch1oro-4-methylphenylamino)-6-[4-(4- 20
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfbna
mide        Using N-tert-buty1-7-(2-chlorc-4-methylphenylemino)-6-[4-
(4-fluorophenyl)piperidine-1-carbonyl]pyrazolol1,5-
alpyrimidine-3-sulfonamide (3,80 g, 6,34 mod.) obtained in 25 step 4
and in the same manner as in Example 1 step 5, the title compound
(2,22 g, 64%) was obtained. (step 6)
N-f7-(2-chloro-4-methylphenylemino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3- so
yisulfonyllpropionamide (compound a-18) Using
7-(2-chloro-4-methylphenylamino)-6-[4-(4-
fluorophenvi)piperidine-1-carbonyl]pyrazolo[].,5-a]pyrimidine-
3-sulfonamide (0.050 ea, 0.092 mmol) obtained in step 5 as a starting
material and propionio acid (0.034 mL, 0.460 mmol) sr instead of
cyclopropanecarboxylic acid, and in the same manner  as in Example
obtained. 1 step 6, the title compound (0,052g,93%) was  



ESI-MS m/z:599(M 1H-NMR(00(113,5): 1.09 (t,3 = 7.4 Hz, 311),1.31-1.43
(m, 2H),1.74-1.79(m, 2H), 2.35 (q,-7.5 Hz, 2H),2.39(s, 3H), 2.56-2.65
(m, 1.14), 3.41-3.52 (m,41-), 6.96- 7.296H), (s,111). 7.36 (s,1H),
9.44 



(s,1H),  8.53(s,111), 8.65  [Example 19]           [0173] o
N-{7-(2,4-dichiorophanylamine)-6-[4-(4-
fluorophenyljpiperidine-1-carbonyl]pyrazolo[1,5-a]pyrimi n-3-
yisulfonyl)propionamide (compound a-19) (step 1)    ethyl
7-(2,4-dichlorophenylamino)pyramolo[1,5-a]pyrimidine-6- Is
carboxvlate        Using ethyl 7-hydroxypvrasolo[1,5-a]pyrimidine-6-
carboxylate (7.50 g, 36.2 mmol) and 2,4-dichlorpaniline (5.30 g, 32.6
mmol) instead of 4-fluoro-2-methylaniline, and in the same manner as
in Example 1 step 1, the title compound. (9.09 q, 20 72%) was
obtained. (step 2)
6-ethoxycarbony1-7-(2,4-dichibrophenylamlno)pyrazolo[1,5-
a]pvrimidine-3-sulfonic acid Using ethyl 7 2,L-iictl
oplerylroprazoo[1,5- 



25 a]pyrimidine-6-carboxylate (9.09 g, 25.9 mmol) obtained in step 1
and in the same manner as in Example 1 step 2, the title compound
(8.69 g, 78%) was obtained. (step 3) hyl 3-(N-tert-butylsulfamoyl.)
-(2,4- so dichlorophenyleminp)pyrazolo[1,5-a]pyrimidine-6-carboxylate
Using. 6-ethoxycambonyl-7-(2,4-
dighlorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (8.69
g, 20,2 mmol) obtained in. step 2 and in the same manner     as in
Example 1 step 3, the title compound (7.74 g, 79%) was 25 obtained.
(step N-tert-butyl-7-(2,4-dichlorbphenylamino)
fluorophenyl)piperidine-1.-carbonyl]pyrazoloW5-alpyrimidine3-sulfonam
ide        Using ethyl 3-(N-tert-butylsulfamoy1)-7-(2,4-
dichlorophenylamiflo)pyra2olo[1,5-a]pyrimidine-6-carboxylate (2.98 g,
6.13 mmol) obtained in step 3 and 4-(4- fluorophehyl)piperidine (1.5
g, 8,18 mmol) instead of 4- phenylpiperidine, and in the same manner
as in Example I step lo 4, the title compound (1.57 g, 41%) was
obtained.  (step 5)
7-(2,4-dichlorophenylaminlo)-6-[4-(4-fluorophenyl)piperidine-1carbony
l]pyrazolo[1,5-a]pyrimidine-3-sulfonamide Using
N-tert-buty1-7-(2,4-dichlorophenylamino)-6-[4-
fluorophenyl)piperidine-l-carbenyl]pyrazeic[1,5-a]pyrimidine3-sulfona
mide (1.57 g, 2.53 mmol) obtained in step. 4 and in the same manner
as in Example 1 step 5, the title compound (1.30 g, 91%) was
obtained_ (step 6) aa N-(7-(2,4-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-oarbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfonyllpropionamide (compound a-19) Using
7-(2,4-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyri_tidi - 2.5
3-sulfonamide (0.050 g, 0.089 mmol) obtained in step 5 and propibnic
acid (0.033 mL, 0.444 .unol) instead of ovelopropanecarboxylio acid,
and in themanner as in Example 1 step 6, the title compound 0.034 g,
62%) was obtained. 3(, ESI-MS m/z: 619 CMH)+;(CDC1-3, 5): 1.08 (t, J
= 7.5 Hz, 33), 1.37-1.48 (m, 23), 1.79-1.83 (in, 2H), 2.36 (g, J =
7.5 Hz, 



2H), 2.61-2.69 (m, IH), 4.09-4.35 (m, 4H), 6.97-7;13 (m, 4H),
7.32-7,35 (m, 21-1), 7.57 (s, 13.), 8.48 (s, 111), 8.60 (s, 11-1),
8.67 (s, 1H), 9.47 (s, IH). [Example 20]  [0174]
7-4-dichloropheny1amino)-N-(ethylcarbamoy1)-6-[4-(4-
fluorophenyl)piperidihe-1-carbonylipyrazolo[1,5-a]pyrimidine3-sulfona
mide (compound a-20)        Using
7-(2,4-dichlorophenylamino)-6-[4-(4-
fluorophehyl)piperldine-1-carbony1jpyrazolo[1,5-a]pyrimidine-
3-sulionamide(0.050 a,0.089 trawl)obtained in Example step 5 and in
the same manner as in Example 7, the title compound(0.038 g,67%)was
obtained. 19  ES!MS miz:634(M + H)4;1H-NMR(01)013, 1.15(t,J = 7.3Hz,
3H),1.35-1.48 (m,2H),1.80-1,84 (m, 2H), 2.62-2.70Cm, 1H),  3.21-3,30
(R, 



2H),4,00-4.11 (m, 4A.), 6.66-6.69(m,IH), 6.98-  7.13(m, 4H),
7.34-7.36(m, 2H), 7.55 (d, J = 0.7Hz,1H),  8,16(s, 1H), 8,44(s,1H)
8.49 (s, IN), 8.49(s,1H).  is [Example 21]  



[0175] 7-(2-chloro-4-fluorophenylamino)-N-(cvolopropyloarbamoy1)-6-
[4-(4-fluorophenvi)piperldine-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulifonemide (compound a-21) 20 (step 1) ethyl
7-(2-ohloro-4-fluorophenyl dno)pyrazolo[1,5-
a]pyrimidine-6-carboxylate        Using ethyl
7-hydrozypyrazolo[1,5-a]pyrimidine-6- carboxylate (5.0 g, 24.1 mmol)
and 2-chloro-4-fluoroaniline zs (2.81 g, 19.3 mmol) instead of
4-fluoro-2-methvianiline, and in the same manner as in Example 1 step
1, the title compound (5.56 g, 69%) was obtained.  (step 2)
6-ethoxvcarbony1-7-(2-chloro-4-fluorophenylamino)pyrazolo[1 r
a]pyrimidine-3-sulfonic acid        Using ethyl
7-(2-chloro-4-fluorophenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate (5.55 d, 16,6 trawl) obtained in step 1
and in the same manner as in Example 1 step 2, the title compound
(6.09 g, 88%) was obtained. at (step 3)
ethyl-tert-butylsulfamoy1)-7-(2-chioro-4- pyri.midine--6--carboxylate
1- Using 6-ethoxycarbony1-7-(2-chloro-4-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid 5 (6.09
g, 14.7 mmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (4.98 g, 72%) was obtained. (step 4)
N-tert-butyl-7-(2-chloro-4-fluorophenylamino)-6-[4-(4- 



10
fluorophenyl)piperidine-l-carbcnyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide        Using ethyl 3-(N-tert-butyisulF aoy1)-7-(2-chloro-4-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carhoxylate (4.98 g,
10,60 mmol) obtained in step 3 and 4-(4- is fluorophenyl)piperidine
(1.43 g, 7.97 mmol) instead of 4- phenylpdperidine, and in the same
manner as in Example 1 step 4, the title compound (2.95 g, 93%) was
obtained. (step 5) 7-(2-chloro-4-fluorophenviamino)-6-[4-(4- 20
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]imldine-
3-sulfonamide        Using
N-tert-buty1-7-(2-chicro-4-fluorophenviamino)-6-[4-
(4-fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide (2.95 g, 4.89 mmol) obtained in 25 step 4
and in the same manner as in Example 1 step 5, the title compound
(2.24 g, 84%) was obtained. (step 6)
7-(2-ohlorp-4-fluorophenylamino)-N-(eyolopropylcarbamoy1)-6-
[4-(4-fluorophenyl)piperidine-l-carbonyl)pyrazolo[1,5- 30
a]pyrimidine-3-sulfonamide (compound a-21)        Using
7-(2-chloro-4-fluorophenylaninr)-6-[4-.4-
fluorophenyippiperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (0.10 g, 0.18 mmol) obtained in step 5 and cyclepropylisocyanate
(0.046 g, 0.549 mmol) instead of ethylisocyanate, and in the same
manner as in Example 7, the  title compound (0,055 g, 47%) was
obtained. ESI-MS mlz: 630 (M f H)'; 1H-NMP. (DMSO-ds, 5): 0,28-0.36
(m, 2H),  0.52-0.65 (m,2H),1.20-1.90(m,4H1,2,20-2,28(m, 1H),2.40-
2.44(m, 1H),2.72-2.78(m,1H),3,00-3.05 (m, 1H), 



3.72-422 s (m,2H), 6.53-6.551H),7.05-7.62(m, 71-I), 8.37 (s,1H),
8.58(s, 1H),10.35-10,62(m,2H),     [Example 22]     [0176]
N-{7-(2,5-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
vlsulfonvlIpropionamide (compound a-22) (step 1) ethyl
7-(2,5-dichlorophehylamino)pyrazolo[1,5-a]pyrimidine-6- carboxylate
IsUsing ethyl 7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (7.50
g, 36,2 mmol) and 2,5-dichloroaniline (5,30 g, 32.6 nolo') instead of
4-fluoro-2-methylaniline, and in the 



same manner as in Example 1 step 1, the title compound (8,64 g, 68%)
was obtained. 20 (step 2)
6-ethoxycarbonyl-7-(2,5-dichloropheny1amino)pyrazolo[1,5-
a]pyrimidine-3-sulfonic acid        Using ethyl
7-(2,5-dichlorophenylamino)pyrazolo[1,5- a]pyrimidine-6-carboxylate
(8,64 g, 24.6 mmol) obtained in 25 step 1 and in the same manner as
in Example 1 step 2, the title compound (9, 90%) was obtained. (step
3) ethyl 3-(N-tert-butylsailfamov1)-7-(2,5-
dichlorophenylamino)pytazolo[1,5-a]pyrinin, 6--carhoxylate Using
6-ethoxycarbony1-7-(2,5-
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (9,51
g, 22.1 mmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (8,52 g, 79%) was obtained. (step 4)
N-tert-buty1-7-(2,5-dichlorophenylamino)-6- -(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide        Using ethyl 3-(N-tert-butyisulfamovi)-7-(2,5-
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (2.95 g,
6.06 mmol) obtained in step 3 and 4-(4- fluorophenvl)piperidine (1.5
g, 6,13 mmoi) instead of phenylpiperidine, and in the same manner as
in Example 1 step 4, the title compound (2.35 a 70%) was obtained. lo
(step 5)
7-(2,5-dichlorophenylamino)-6-[4-(4-f1uorophenyl)piperidine-1carbonyl
]pyrazo1o[1,5-a]pyrimidine-3-sulfonamide Using
N-tert-buty1-7-(2,5-dichlorophenv1amine)-6-[4-(4-
fluorophenvi)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine- :6
3-sulfonamide (2.35 g, 3.79 mmol) obtained in step 4 and in the same
manner as in Example 1 step 5, the title compound (1.56 q, 73%) was
obtained, (step 6) N-P-(2,5-dichlorophenylamino)-6-[4-(4- 20
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimiain-3-
ylsulfonyilpropionamide (compound a-22) Using
7-(2,5-dichlorophenylamino)-6-
fluorohenyl)piperidine-l-oarbonyl]pyrazolo[1,5-a]pyrimidine3-sulfonam
ide (0.050 g, 0.089 mmol) obtained in step 5 and es: propionic acid
(0,033 mL, 0.444 mmdl) instead of cyclopropanecarboxylib acid, and in
the same manner as in Example 1 step 6, the title compound (0.050 g,
92%) was obtained. ESI-MS m/z: 619 (M  Hr; 1H-NMR (cpciii, 5): 1,09J
= 7.3 Hz, so 3H), 1,46-1.56 (m, 21-I), 1.81-1.67 (m, 21-1), 2.36 (g,
J= 7.5 Hz, 21-1), 2.62-2,70 (m, IH), 4.23-4.53 (m, 4H),-7.02 (m, 9H),
7.09-7.14 (m, 2H), 7.26-7.33 (m, 2H), 7.49 (d, j = 8.4 Hz, 111), 8.64
(s, 1H), 6.66 (s, 1H). [Example 23] 



35 [0177]  7-(2,5-dich1orocheny1amino)-N-(ethylcarbamoy1)-6-[4-(4-
flnorophenyl)piperidine-l-oarbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (compound a-23) Using 7-(2,5-dichiorophenylamino)-6-[4-(4-
fincrophenyl)piperidine-l-carbonylipyrazolo[1,5-a]pyrimidine3-sulfona
mide (0.050 g, 0.089 mmpl) obtained in Example 22 step 5 and in the
same manner as in Example 7, the title  compound(0.034 g, 60%)was
obtained.     ESI-MS m/z:634(M Fi)t;1H NMR(CDC13,5):1,15(t, u 7.3Hz,
lo 3H),1.46-1.57(m,2H),1.83-1.88(m, 21-1),2.63-2.72 (m, 111),
3.20-3.30(m,2H), 3.95-4.30(m,41-1), 6.60-6.63 



IN), 6.97- 7.03 (m, 2.8), 7.10-7.13 (m, 2H), 7.26-7.33 (m, 21-i),7,48
=8.4 Hz, 1H), 8.45Cs, 11-), 8.5 (s,1H), 8.58 (hrs,1H).  [Example 24]
[0178] N-f7-(2,5-dichlorophany1amino)-6-[4-(4-
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyri
din-3-ylsulfonyllacetamide (compound a-24) Using
7-(2,5-dionlorophenylamino)-6-[4-(4- 



20 flnorophenyi)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidinc-
3-sulfonamide (0,07 g, 0.12 mmol) obtained in Example 22 step 5 and
acetic acid (0.036 ME:, 0,62 mmol) instead of cyclopropanecarboxylic
acid, and in the same manner as in Example 1 step 6, the title
compound (0.048 g, 64%) was 25 obtained, ESI-MS m/z:605(MH)4;
1H-NMR(0MSC-do5):1.25-1.83(n,4H), 1.93 (s, 311),2.22-2.28(m,
1H),2.70-2.78(m,111), 3.05-3,10  H), 3,84-4.18(m,2H),
7.05-7.72(m,71-1),8.42 (s,1H), 8.63 (s, IH),10.49(hrs,
1H),12.17(bra,1H).   za, [Example 25] [0179]
N-(7-(2,5-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
yisulfonyl}-3-methylcxetane-3-carboxamide (compound a-25) Using
7-(2,5-dichlorophenylamino)-6-[4-(4-  



f1uorophenyl)plperidine-i-carbony1]pyrazo1o[1,5-a]pyrimidine3-sulfcha
mide (0.07 g, 0.12 mmoi) obtained in Example 22 step 5 and
3-methylozetane-3-carboxylic acid (0.072 g, 0.62 rimol) instead of
cyclopropanecarboxylic acid, and in the same manner as in Example 1
step 6, the title compound (0.063 g, 76%) was obtained. ESI-MS m/z:
661 (M +NMR (DMSO-d6, 5): 1,31-1.60 (m, 4H), 1.46 (s, 3H), 2.22-2.29
(m, 11-i), 2.66-2.78 (m, 1H), 3.02-3.11 (m, 1H), 3.87-3.95 (m, 1H),
4,03-4.10 Cm, IN), 4,22 (d, J - o 6.2 Hz, 2H), 4.63 (d, J = 6.2 Hz,
2H), 7.07-7.37 (m41-1), 7.44  (d, J = 8.2 Hz, IN), 7.59 (d, J = 6.4
Hz, iN), 7.67 (s, IN), 6.43 (s, 1N), 8.69 (s, 1H), 10,53 (s, IH),
12,30 (br s, 1N), [Example 26] [0180]
N-17-(2,5-dichlorophenylamino)-6-[4-(4-
fluorophenyi)piperidine-1-carbonyl]pyrazolo[1,5-a] pyrimidin-3-
ylsulfonyl)formanide (compound a-26) Using
7-(2,5-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo11,5-alpyr_Lmidine- 20
3-sulfonamide (0.10 g, 0.16 mmol) obtained in Example 22 step 5 and
formic acid (0.033 mL, 0.89 =1) instead of   clopropanecarboxylic
acid, and in the same manner as in Example 1 step 6, the title
compound (0.037 a, 34%) was obtained. ESI-MS m/z: 591 (M + H) ;
1H-NMR (DMSO-d6, 6): 1.20-1.80 (m, 4H), 2.23-2,29 (m, 1H), 2.50-2.58
(ia, 1H), 2.70-2.74 (m, 1H), 3.05- 3.12 (m, 1H), 3.85-4.20 (m, 2H),
7.10-7.75 (m, 7H), 6.47 (s, IH), 8.70 (s, 1H), 8.82 (hr s, 11:1),
10.55 (-Or s, 1H). [Example 27] o [0181]
7-(2,5-dichlorophenylamino)-6-[4-(4-fluoraphenvi)piperidine-1carbonyl
]-N-methoxypyrazolo[1,5-a)pyrimidine-3-sulfonamide (compound a-27)
(step 1) 35 7-(2,5-dichlore
hen7lamino)-6-[4-(4-fluorophenyl)piparidine-1-
carbonyl]pyrazolo[1,5-a]pyrimidine-i-sulfonic acid Using
6-ethoxycarbony1-7-(2,5-
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonio acid (0.5 g,
1.16 mmol) obtained in Example 22 step 2 and 4-(4-
fluorophenyl)piperidine (1.42 g, 7.94 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step 4, the
title compound (0,57 g, 63%) was obtained.  (step 2)
7-(2,5-dioniorophenylamino)-6-[4-(4-flucrophenyl)piperidine-1- ao
carbony1]-N-methoxypyrazolo[1,5-a]pyrimidine-3-sulfonamide (compound
a-27) Using 7-(2,5-k-ichlorophenylamiho)-6-[4-(4-
fluorephnyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfonic
acid (0.15 g, 0.27 mmol) obtained in step 1 and 0- 



s methylhydroxylamine hydrochloride (0.089 g, 1.06 mmol) instead of
tert-butylamine, and in the same manner as in Example 1 step 3, the
title compound (0.069 g, 44%) was obtained. ESI-MS m/z: 593 (M + H)4;
1H-MMB. (DMS0-d6, 5): 1.20-1.81 (m, 4H)., 2.23-2.29 (m, II-I),
2.68-2.74 (m, 1H), 3.07-3,12 (m, IH), 3.67 203H), 3.81-4.20 (m, 2H),
7.10-7.75 (m, 7H), 8.44 (s, 1H), 8.57 (s, 1H), 10.26 (s, 1H), 10.46
(s, 1H), [Example 28] [0182]
7-(2,5-dichlbrophen4axino)-N-ethoxy-6-[4-(4- 25
fluorophenyl)piperidine-l-carbonyl]-pyrazolo[1,5-a)pyrimidine3-sulfon
amide (compound a-28) Using 7-(2,5-dlchlorophenylamino)-6- -(4-
fluorophenyl)piperidiSe-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfoni
c acid (0.15 g, 0.27 mmol) obtained in Example 27 30 step I and
0-ethylhydroxylamine hydrochloride (0.104 g, 1.06 mmol) instead of
tert-butylamine, and in the same manner as in Example 1 step 3, the
title compound (0.036 g, 22%) was obtained.     ESI-M9 m/z: 607 (M +
H)+; 1H-NMR (DMSD-de, 5): 1,01 (t, J- 7.3 as Hz, 3A.), 1,20-1-81 (m,
4H), 2.23-2.29 (an 11-), 2.68-2.74 (an  1H), 3.07-3.12 (m, 1H), 3.92
(q, J = 7.3Hz, 2H), 3.31-4.20 21-I), 7,10-7.75 



(m, 719), 3,43 (s, 1H), 6.56 1H), 10.10(s, 1H), 10.46(s, IN).
[Example 291 [0183]
N-{7-(2-ohloro-5-trifluoromethylphenylamino)-6-[4-(4-
flucrophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfonyllpropionamide (compound a-29) (step 1) ic ethyl
7-(2-chloro-5-triflucromethy1phenylim .o)pyrazolo[1,5-
a]pyrimidine-6-carboxylate        Using ethyl
7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (5.0 g, 24.1 mmol)
and 2-chloro-5- trifluoromethylaniline (4.25 g, 21.7 mmol) instead of
fluoro-2-methylaniline, and in the same manner as in Example step 1,
the title compound (6.49 g, 70%) was obtained. 



(step 2)
6-ethoxycarbony1-7-(2-chlorotrifluoromethylphenviamino)pyrazolo[1,5-a
]pyrimidine-3- sulfcnic acid        Using ethyl 7-(2-chlorc-5-
trifluoromethylphenylamino)pyrazolo[1,5-a]pyrimidine-6- carboxylate
(6.49 g, 16.9 mmol) obtained in step 1 and. in the same manner as in
Example 1 step 2, the title compound (7.26 g, 25 93%) was obtained_
(step 3) ethyl 3-(N-tert-butvisulfamo 2) --7-(2-chloro-5-
trifluoromethylphenylamino)pyrazolo[1,5-a]pvilmidine-6- carboxylate
;)Using 6-ethoxvcarbonv1-7-(2-chldro-5-
trifluoromethylphenylamino)pyrazold[1,5-a]pyrimidine-3- sulfonic acid
(7,26 g, 15.6 mmol) obtained in step 2 and in the same manner as in
Example I step 3, the title compound (5.44 g, 69%) was obtained.
(step 4)  N-tert-butyl-7-(2-chloro-5-trifluoromethylphenylamino)-6-
(4-f1uoropheny1)piceridine-1-carbonyl]pvrazolo[1,5-
a]pyrimidlne-3-su1.fonem5de        Using ethyl
3-(N-tert-butyisulfamoy1)-7-(2-chloro-5-
trifluoromethylphenylamino)pyrecolo[1,5-a]pyrimidine-6- oarboxylate
(2.87 g, 5,52 mmol) obtained in step 3 and 4-(4-
fluorophenyl)piperidine (1.37 g, 7.62 mmol) instead of 4-
phenylpiperidine, and in the same Tanner as in Example 1 step 4, the
title compound (2.63 g, 79%) was obtained. (step 5)
7-(2-chloro-5-trifluoromethylphenylamino)-6-[4-(
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5- pyri
dine3-sulfonamide        Using N-tert-buty1-7-(2-chloro-5-
trifluoromethylphenylamino)-6-[4-(4-fluorophenyl)piper dine-1-
carbonyi]pyrazolo[1,5-a]pyrimidine-3-sulfonamide (2.63 g, 4.03 rool)
obtained. in step 4 and in the same manner as in Example 1 step 5,
the title compound (1,30 g, 54%) was obtained_ (step 6) 20
N-(7-(2-chloro-5-trifluoromethylchaAno)-6-[4-(4-
fluorophenyl)piperidine-1.-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
yisulfonyl}propionamide (compound a-29) Using
7-(2-chloro-5-trifluoromethylphenylamino)-6-[4-(4-
f1uorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimigine- e5
3-sulfonamide (0.050 g, 0,084 mmol) obtained in step 5 and cropionic
acid (0,031 mL, 0.419 mato]) instead of cycloprocanecarboxylic acid,
and in the same manner as in Example 1 step 6, the title compound
(0,048 g, 87%) was obtained, 



30 EHI-MS mlz: 653 (MH)+ 1H NR (CDC13,..09 (t, J - 7,3 Hz, 3H),
1.42-1.54 (m, 2H), 1.78-1.83 (m, 2H), 2.37 (q, J = 7.5 Hz, 2H.),
2,59-2.67 (m, 1H), 3.40-3.55 (m, 4H), 6.95-7.01 (in, 2H), 7.07-7.12
(m, 2H), 7.55-7,60 (in, 2H), 7.70 (d, J = 8.1 Hz, 8.67 (s, 1H), 8.85
(s, 1H). :is [Example 30]  [01841
7-(2-chloro-5-fluorophenylamino)-N-(ethylcarbamovi)-6-[ (4-
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-alpyrim
dine3-sulfonamide (compound a-30) (step 1) ethyl
7-(2-chloro-5-fluorophenylamino)pyrazolo[1,5-
e]pyrimidine-6-carboxylate        Using ethyl
7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (3.5 g, 16,9 mmol)
and 2-chloro-5-fluoroaniline 10 (2,21 g, 15,2 mmol) instead of
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (4.27 g, 75%) was obtained, (step 2)
6-ethoxycarbony1-7-(2-chloro-5-f orophenviairdno) )yrazolo[1,5- 15
a]Pyrimidine-3-sulfonic acid        Using ethyl
7-(2-chloro-5-fluorophenylaminc)pyrazolo[1,5-
a]pyrimidine-6-carboxylate (4,27 g, 12.8 mmol) obtained in step 1 and
in the same manner as in Example 1 step 2, the title compound (4.75
g, 90%) was obtained, 20 (step 3) ethyl
3-(N-_ert-b__Lfamoy1)-7-(2-chloro-5-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-6-ca.floxylae Using.
6-ethoxycarbony1-7-(2-chloro-5-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid 25(4.75
d, 11.5 mmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (4,16 g, 77%) was obtained. (step 4)
N-tert-buty1-7-(2-ch1oro-5-fluorophenylamino)-6-[4-(4- so
fluoraphenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidirie3-sulfon
amide Using ethyl 3-(N-tert-bu ,_usulfamoy1)-7-(2-chloro-5- 



fluorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (4.16 g,
8,85 mmo1) obtained in step 3 and 4-(4- 35 fluhrophenyl)pigeridine
(2.04 g, 11,4 mmol) instead of 4-  phenylpiperidine, and in the same
manner as in Example 1 step 4, the title compound. (3.54 g, 77%) was
obtained. (step 5) 7-(2-chlore-5-fluorophenylamino)-6-[4-(4- 5
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]p/ imi
ne3-sulfonamide        Using
N-tert-buty1-7-(2-chiero-5-fluorophenylamino)-6-[4-
(4-fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-
a]ovrimidine-3-sulfonamide (3.54 g, 5.87 =al) obtained in 13 step 4
and in the same manner as in Example 1 step 5, the title compound
(284%) was obtained. (step 6)
7-(2-chloro-5-fluorophenylamino)-N-(ethylcarbamoy1)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyUpyrazolo[1,5-a]pyrimidine- is
3-sulfonamide (compound a-30) Using 7-(2-chloro-5-fluorophenylanino)-
-[4-(4-
fluorophenyl)plperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide (0.050 g, 0.091 mmol) obtained in step 5 and in the same manner
as in Example 79 the title compound 0.053 g, 2093%)was obtained.
MI-MS m/z:617(M  H)4;1.11 NMR(CDO11,6): 1.15(t, 3 = 7.3 Hz,
31-1),1.42-1.55(al,2H),1.81-1.87(m,2H), 



2.63-2.72 (m, 1H),  3.21-3.30 (m, 2H),3.97-4,24 (m, 4H), 6,62-6.65
(m, 1H), 6.97- 7.14(m, 6H), 7.49-7,53(m, 1H), 8,45 (s,111), 8.54 (s,
1H), 8.59(s, 1H).   



[Example 31]         [0185]
N-f7-(2-fluoro-5-methylphenyleminc)-6-[4-(4-
fluorcpnenvi)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3- 30
ylsulfonyilpropionamide (compound a-22) (step 1) ethyl
7-(2-fluoro-5-methylbnenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate        Using ethyl
7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (5.0 c, 24,1 =oi)
and 2-fluoro-5-methylaniline  (2.43 g, 19.3 mmol) instead of
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (3.80 g, 50%) was obtained. (step 2) 5
6-ethoxvcarbonv1-7-C2-flupro-5-meth phenylamino)pyrazole[1,5-
a]pyrimidine-3-sulfonic arid        Using ethyl
7-(2-fluoro-5-methylphenylamino)pyrazolo[1,5-
a]pvrimidine-6-carbcxylate (3.80 g, 12.1 tonal) obtained in step 1
and in the same manner as in Example 1 step 2, the 



10 title compound. (3.53 g, 74%) was obtained. (step 3) ethyl
3-(N-tert-butyisulfamoy1)-7-(2-fluord-5methylphenylamino)pyrazolo[1,5
-a]pyrimidine-6-carboxylate Using 6-ethoxvoarbonv1-7-(2-fluoro-5- 15
me_.%henylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (3.53 g,
8.95 tonal) obtained in step 2 and in the same :tanner as in Example
1 step 3, the title compound. (2.59 g, 64%) was obtained. (step 4) 20
N-tert-butyl-7-(2-fluoro-5-methylphenylamino)-6-[4-(4-
fluoraphenyl)p-peridine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide        Using ethyl 3-(N-tert-butyisulfamoy1)-7-(2-fluorc-5-
methylphenylamino)pyrazolo[l,5-a]pyrimidine-6-carboxylate 25 (1.29 g,
2.89 mod) obtained in step 3 and 4-(4- fluorophenyl)piperidine (0.73
g, 4.06 mmol) instead of 4- phenylpiperidine, and in the same manner
as in Example 1 step 4, the title compound (1,40 g, 95%) was
obtained. (step 5) 30 7-(2-flubro-5-methylphenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide Using. N-tert-butvi-7-oro-5-methylphenvlamine)-6-[4-
(4-fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide (1.40 7 2.40 momd.) obtained in  step 4
andthe same manner as in Example 1 step 5, the title compound (1,06
q, 84%) was obtained. (step 6)
N-(7-(2-fluoro-5-methylphenylamino)-6-[4-(4- 5
fluorophenyl)piperidine-i-carbonyl]pvrazolo[1,5-a]p imiain-3-
ylsulfonyl}propionamide (compound a-22)        Using
7-(2-fluoro-5-mathylphenylamino)-6-14-(4-
fluorophenyl)piperidine-l-carbonylipvrazolo[1,5-a]pyrimidine3-sulfona
mide (0.10 g, 0.19 mmol) obtained in step 5 and 20 propionic acid
(0.071 mL, 0.95 mmol) instead of 15 pyclopropanecarhoxylic acid, and
in the same manner as in Example 1 step 6,the title compound(0.032
g,40%)was obtained. ESI-Ms in/z:583(M + H)';
'H-NM?,(DMSO-d6,6):0,89(t,J = 7,4 



Hz,3H),1.00-1.78(111,4H),2.05-2,11(m,1H),2.22(q,J
7.4Hz,2H),2,28(s,33),2.67-2.72(m,13),2.92-2.98(m,
13),3.70-.4,13(m,2H),7.03-7.357H),8.38(s,1H),8.62
(s,13),10.39(s,11-1),12.11(brs,13.), [Example 32]  20 [0186]
7-(2-fluorc-5-methylphenylamino)-N-(cyclopropylnarbamoy1)-6-
[4-(4-fluorophehyl)piperidine-1-carbonyi]pyrasolo[1,5- .:,
idine-3-sulfonamide (compound a-32) Using
7-(2-fluoro-5-methylphenylamino)-6-[4-(4- 25
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine-
3-sulfonamide (0.10 g, 0.19 mmol) obtained in Example 31 step 5 and
cyciopropylisocyanate (0.048 g, 0.57 mmol) instead of
ethylisocyanate, and in the same manner as in Example 7, the title
compound (0.053 g, 62%) was obtained, 30 ESI-MS m/z: 610 (M + H)+;
1H-NMR (DMSO-d5, 5): 0.31-0,37 (m, 2E), 0.52-0.59 (m, 21-), 1,00-1.78
(m, 4E), 2.04-2.09 (m, 13), 9,29 (s, 3H), 2.38-2,44 (m, 13),
2,68-2.72 (m, 1H), 2.92-2.97 (m, 1H), 3,66-4,10 (m, 23), 6.52-6.57
(m, 1E), 7.04-7.35 (m, 73), 8.38 (s, 13), 8.57 (s, 1E), 10.30-10.60
(m, 23). [Example 33]  [01871 N-i
-(5-chloro-2-fluorophenviamino)-6-[4-(4-
fluprophenyl)piperidine-1-carbonylipyrazolo[1,5-a]pyrimidin-3-
ylsulfonyllacetamide (compound a-331 (step 1) ethyl
7-(5-chloro-2-fluorophenylamino)pyrazolpm -cr-i-
allpyrimidine-5-carboxylate 



Using ethyl 7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (2.0 g,
9.65 mmol) and 5-chloro-2-fluoroaniline lo (1.26 g, 8.69 mmol)
instead of 4-fluoro-2-methylaniline, and in the same manner as in
Example 1 step 1, the title compound (2.07 g, 64%) was obtained.
(step 2)
6-ethexycarbony1-7-(5-chloro-2-fluorophenylamino)pvrazolo[1,5- is
a]pyrimidine-3-sulfonic acid       Using ethyl
7-(5-chloro-2-fluorophenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate (2.07 g, 6.18 nmol) obtained in step 1 and
in the same manner as in Example 1 step 2, the title compound (2.19
g, 85%) was obtained. (step 3) ethyl
3-(N-tert-butylsultamoy1)-7-(5-chloro-2-
riuorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate Using
6-ethoxycarbony1-7-(5-chloro-2-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (2.19 g,
5.28 mmol) obtained in step 2 and in the same manner as in Example 1
step 3, the title compound (1.82was obtained. (step 4)
t-tert-buty1-7-(5-chloro-2-fliaorophenylamino)-6-[4-(4- 30
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimidine.3-sulfon
amide Using ethyl 3-(N-tert-butyisullamoy1)-7-(5-chloro-2-
fluorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (1.82 g,
3.87 mmol) obtained in step 3 and 4-(4- 3,5 fluorophenyl)piperidine
(0.88 g, 4.89 mmol) instead of 4-  phenylpiperidine, and in the same
manner as in Example 1 step 4, the title compound (0,92 g, 47%) was
obt (step 5) 7-(5-chloro-2-flubrophenylamino)-6-[4-(4-
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimidine3-sulfona
mide Using N-tert-but4:(5-chloro-2-fluorophenylamino)-67[4-
(4-fluoropnenyl)piperidine-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfenamide (0.92 g, 1.53 mmol) obtained in step 4 and
in the same manner as in Example 1 step 5, the title compound (0.72
g, 86%) was obtained. (step 6) 



N-f77(5-chloro-2-fluorophenylamino)-6-[4-(4-
fluorophe1vl)piperidine-i-oarbonvi]pyrazolo[1,5-a]pyrimidin-3- 15
ylsulfonyi)acetamide (compound a-33)        Using
7-(5-chicro-2-fluorophenylamino)-6-[4-(4-
fluorophenv1)piperidine-i-carbonvl]pyrazo1o[1,5-a]pyrimidine-
3-sulfonamide (0,050 a, 0.091 mmol) obtained in step 5 and acetic
acid (0.026 mi, 0.457 mmol) instead of cyclopropanecarboxylic acid,
and in the same manner as in Example 1 step 6, the title compound
(0.047 g, 87%) was obtained. 25 ESI-MS miz:589(NH)
1.8571.89(m,2H),2.11 (m,4H),6.98-7.03(m, 21-i),8.48(s,IH),8,59 (s,
2H), (s, NMR(CDC13,5):1,47-1.55(m,2H), 3H),2,65-2,74(m,1H),3.31-3.60
7.11-7.24(m,3H),7.30-7.36(m, IH),8.64(s,IH).  [Example 34] [0188]
7-(5-chloro-2-fluorophenylamino)-N-(ethyloarhamoy1)-6-[4-(4- 30
fluotophenyl)piperidine-l-carbonyl]pyiezolo[1,5-a]pyrimidine3-sulfona
mide (compound a-34)        Using
7-(5-chloro-2-fluorophenylamino)-6-[4-(4-
1luorophenvi)piperidine-1-c3rbonyl]pyrazolo[1,5-a]pyrimidine-
3-sulfonamide (0,050 g, 0.091 mmol) obtained in Example 33 35 step 5
and in the same manner as in Example 7, the title  compound (0.039 g,
68%) was obtained. ESI-MS m/z: 618 (MH); 1H NmR (cmns, 5): 1.14 (t, J
- 7.2 Hz, 



3H), 1.48-1.60 (m, 2H), 1.86-1.90 (m, 2H), 2.66-2.75 (m, 1E),
3.20-3.29 (m, 2H), 3.98-4.30 (m, 4H), 6.63-6.66 (m, IN), 6.98- 7.04
(m, 211), 7.11-7.20 (m, 3H), 7.29-7.34 (m, 211), 8.44 (s, IN), 8.51
(s, IH), 8.53 (s, 1H). [Example 35] [0189]
N-(7-(2,5-difluorophenylamino)-8-[4-(4- 10
fluorophenyl)piperidine-i-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
yisnifonyl)acetamide (compound a-35) (step 1) ethyl 7-(2,5-d
lubronhenylamino)pyrazolo[1,5-a]pyrimidine-6- carboxylate isUsing
ethyl 7-hydroxypyrazolo[1,5-a]pyrimidine-6- carboxylate (2.0 q, 9.65
mmol) and 2,5-difluoroandline (1.12 g, 8.69 mind) instead of
4-fluoro-2-methylaniline, and in the same wanner as in Example 1 step
1, the title compound (1,72 g, 56%) was obtained. 20 (step 2)
6-ethoxycarbony1-7-(2,5-difluorophenylamino)pyrazo1,5-
a]pyrimidine-3-sulfonic acid        Using ethyl
7-(2,5-difluorophenylamino)pyrazolo(1,5- a)pyrimidine-6-carboxylate
(1.72 g, 5.40 mmol) obtained in 25 step 1 and in the same manner as
in Example 1 step 2, the title compound (1,86 e, 86%) was obtained.
(step 3) ethyl 3-(N-tert-butyisulfamoy1)-7-(2,5-
eifluorophenylamino)pyrazolo[1,5-a]pyrim'dine-6-carboxylate Using
6-ethoxycarbony1-7- ,5-
difluorophenylamino)pyrazole[1,5-a]pyrimidine-3-sulf(enic acid (1.86
g, 4.67 mmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (1.38 g, 65%) was obtained. 33 (step 4)
N-tert-butyl-7-(2,5-difluorephenylamino)-6-[ (4-
fluorophenyl)piperidine-i-carbonyi]pyrazololl,5-a' yri
idine3-sulfonamide        Using. ethyl
3-(N-tert-butylsolfamoy1)-7-(2,5-
difluorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (1.33 g,
3.04 mmol) obtained in step 3 and 4-(4- fluorophenyljpiperidine (0,70
g, 3,88 mmol) instead of 4 phenylpiperidine, and in the same manner
as in Example I step 4, the title compound (0.64 g, 43%) was
obtained. 10 (step 5)
7-(2,5-dif1udrophenylamino)-6-[4-(4-fluorophenvi)piperioin
carbonyl]pyrazoio[1,5-a]pyrimidine-3-sulfonamide        Using
N-tert-buty1-7-(2,5-difluorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyra2olo[1,5-a]pyrimidine3-sulfona
mide (0.64 g, 1.10 mmol) obtained in step 4 and in 



the same manner as in Example 1 step 5, the title compound (0.51 g,
98%) was obtained. (step 6) N-{7-(2,5-difluorophenylamino)-6-[4-(4-
20 fluorophenyl)piperidine-1-carbonyl]byrazolo5-a)pyrimidin-3-
yisulfony1)acetamide (compound a-35)        Using
7-(2,5-difluorophenylamino)-6-[4.-(4-
flubrophenyl)piperidine-1-carbonvi]pyrazo1o[ ,5-a]pyrimidine-
3-sulfonamide (0.050 g, 0,094 nmol) obtained in step 3 and 25 acetic
acid (0.027 mL, 0.471 rmol) instead of cyclopropanecarboxylic acid,
and in the same manner as in Example 1 step 6, the title compound
(0.046 g, 84%) was obtained.  ESI-MS m/z:573 H)4; NMR
(CDC13,5):1.48-1.58(m,2)-I), mo 1.83-1.89 (m,2H), 2,10 (s, 3H),
2,65-2.73 (m, 1H), 3,38-3.56       4H), (s, 18.), [Example 



6,91-7,24 36] (m, 7)-I), 8.49 (s,Iii), 8.56 (s, 1H),8,64  [0190]
N-(7-(2,5-difluorophenylamino) -6 4 (4-
fluorophenyl)piperidine-l-carbonyl]pvrazole[1,5-a]pyrimidin-3-
yisuifonyilpropionamide (compound a-36) Using
7-(2,5-dif1uoropheny1amino)-6-[4-(4-
fluorophenyl)piperidine-l-carhohylipyrazolo[1,5-a]pyrimidine3-sulfona
mide (0.050 g, 0.094 mmol) obtained in Example 35 step 5 and
prepionic acid (0,035 mh, 0.471 mmol) instead of
cyclopropanecarboxylic acid, and. in the same manner as in Example 1
step 6, the title compound (0,048 g, 86%) was obtained. ESI-MS m/z:
587 (MH) t; 1H NMRxl3, 5): 1.08 (t, J - 7.5 Hz, 3H), 1.47-1.58 (m,
2H), 1.83-1.87 (m, 2H), 2.35 (q, J = 7.5 Hz, 2H), 2.64-2.73 (m, 1H),
3.41-3.58 (m, 411), 6.91-7.24 (m, 75), 8.55 (s, 1H), 8.65 (s, 18.).
(Example 371 16 [0191] 7-(2-chloro-5-methylphenylamino)-N-(2,2-
difluorocyclopropyloarbamoy1)-6-[4-(4-fluorophenyl)piperidine-
1-carbonyi]pyrazolo[1,5-a]pyrimidine-3-sulfonamide (compound a-37)
2,2-Dificorocyclopropanecarboxylic acid (0.067 g, 0.552 mmol) was
dissolved in 1,4-dioxane (2 mL), diphenyiphosphoryl azide (0.182 g,
0.66 mmol) and triethylamine (0.092 mL, 0.66 mmol) were added, and ma
mixture was heated under reflux for 2 hr. The reaction solution was
allowed to cool, 7-(2-chloro- 25
5-methvlphenylamino)-6-(4-(4-fluorophenyl)piperidine-1carbonyl]pyrazo
lo[1,5-a]pyrimidine-3-sulfonamide (0.10 d, 0.18 =al) obtained in
Example 12 step 5 and potassium carbonate were added, and the mixture
was stirred at 50 'C for 3 Aqueous citric acid solution was added to
quench the reaction, and the precipitated crystals were collected. by
filtration. The obtained crystals were purified, by silica gel column
chromatography (chloroform/methanol-10/1) to give the title compound
(0.014 g, 11%). ESI-MS mix: 662 (MH)+; 1H-NMR (DMSO-d5, 6): 0.96-1.90
(m., 5H), 2.07-2.12 (m, 18), 2.3138.), 2.68-2,72 (m, 1H), 2.94-2.98  



(m, 1H),3.13-3.(m,11-1),3.76-3.80(m, IH), 3.98-4.01 (r,  1H),
684(hrs,1H),7.03-7.52(m,8H), 8.37 (s,1H), 8.59 (s, 1H),
10.34(s,1H),10.871),_s,IH).      [Example 38] :5 [0192i
N-(7-(2,3-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[l -a]pvrimidin-3-
ylsulfonyllacetamide (compound a-38) (step 1) Is ethyl
7-(2,3-dichlorophenylamino)pyrazolo[1,5-a)pyrimidine-6- carboxvlate
Using ethyl 7-hyd -xypyrazolo[1,5-a]pyrimidine-6- carboxylate (5,0 g,
24.1 mud) and 2,3-dichloroaniline (3.13 g, mmol) instead of
4-fluoro-2-methylaniline, and in the 



15 same manner as in Example I step 1, the title compound (5.36 g,
63%) was obtained, (step 2)
6-ethoxycarbony1-7-(2,3-aichlorophenylamino)pyrazolo[1,5-
a]pyrimidine-3-suifonic. acid. 20Using ethyl
7-(2,3-dichlorophenylaminono)pyrazoloL alpyrimidine-6-carboxylate
(5.36 g, 15.3 mmol) obtained in step 1 and in the same manner as in
Example I step 2, the title compound (6.00 g, 91%) was obtained.
(step 3) 25 ethyl 3-(N-tert-batyisulfamov1)-7-(2, -
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate
Using 6-ethoxycarbonyl-7-(2,3-
dichlorophenylaminc)pyrazolo[1,5-a]pyrimidine-3-sulfonid acid (6.00
g, 13.9 maol) obtained in step 2 and in the same manner 30 as in
Example I step 3, the title compound (4.56 g, 67%) was obtained.
(step 4)   N-tert-butyl-7-(2,3-dichlorophenylamino)-6-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimi ne35
3-sulfonamide           Using ethyl 3-(N-tert-butyisuliano )-7-(2,3-
diohlorophenylamino)pyrazolo[1,5-a]prboxyiate (4.56 g, 9.38 mmol)
obtained in step 3 and 4-(4- fluorophenyl)piperidine (2.31 d, 12.9
mmol) instead of 4- e phenylpiperidine, and in the same manner as in
Exanple 1 step 4, the tt1e compound (4.52 q, 65%) was obtained.
(step 5)
7-(2,3-dichlorophenylamino)-6-[4-(4-fluerophenyl)piperidine-1carbonyl
jpyrazolp[1,5-a]pyrimidine-3-sulfonamide        Using
N-tert-butyl-7-(2,3-dichlorophenylamino)86-14-(4-
fluorbchenyl)piperidine-i-carhonyl]pyrazolo[1,58a]pyrimidine3-sulfona
mide (4.52 g, 7.30 =lol) obtained in step 4 and in the same manner as
In Example 1 step 5, the title compound (2.78g. 66%) was obtained. 15
(step 6) N-(7-(2,3-dichlorophenyiamino)-6-14-(4-
fluorophenyl)piperidine-i-carbonyilpyrazolo[1,La in-3-
ifonyflacetanide (compound ac38)        Using
7-(2,3-dichlorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine-
3-sulfonemide ;0.050 g, 0.089 nmol) obtained in step 5 and acetic
acid (0,025 raL, 0.444 m=1) instead of cyclopropaneparboxylic acid,
and in the same manner as in 



Example I step 6, 25obtained, ES(MS m/z:605 1.76-1.81(m,2H), the
title compound (0.033 g,61%)was H)f;3H NMR(COOL,3):1.27-1.42(m,2H),
2.12(s,3H),2,56-2.65(m,IN),3.61-3.93 (m,4H), 2,2 6.91-7.11 Hs,1H),
(m, 8.61 414), Cs, 7,28-7.36 114),6.62  (m, (s,  2H), 1H), 7.50 8.66
(dd,J (s,1H), 9.50(5, 111).     



[Example 39]         [0193]
7-(3,4-dichlorophenylamino)-1-(ethylcarbamoy1)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,58a]pyrimidine35
3-sulfonamide (compound a-38)  (step 1) ethyl
7-(3,4-dichlorophenylamino)pyrazoio[1,5 ]pyrimidi carboxylate
Using ethyl 7-hydroxypyra2olo[1,5-a]pyrim1dine-6- ..5' c rboxylate
(3.0 g, 14.5 mmcl) and 3,4-dichloroaniline (1. 11.6 mmol) instead of.
4-fluoro-2-methylaniline, and in the same manner as in Example 1 step
1, the title compound (2.90 g, 57%) was obtained. (step 2) 10
6-ethoxycarbony1-7-(3,4-dichloropheny mino)pyrazolo[1,5-
a]pyrimidine-3-sulfonio acid        Using ethyl
7-(3,4-dichlorophenylamino)pyrazolo[1,5- a]pyrimidine-6-carboxylate
(2.90 g, 8.26 mmol) obtained in step 1 and in the same manner as in
Example 1 step 2, the is title compound (3.36 g, 94%) was obtained. 



(step 3) ethyl 3-(N-tert-butvisulfamoy1)-7-(3,4-
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-6-oa-boxylate Using
6-ethoxycarbpnyl-7-(3,4- 20
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (3.36
g, 7.79 nmol) obtained in step 2 and in the same manner as in Example
1 step 3, the title compound (1.40 g, 37%) was obtained. (step 4) 25
N-tert-butyl-7-(3,4-dichlorophenylamino)-6-14-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a] Ki
dine3-sulfonamide        Using ethyl
3-(N-tert-butyisulfamoy1)-7-(3,4-
dichlorophenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate 30 (1.40
q, 2.88 Tmol) obtained in step 3 and 4-(4- fluorophenyl)piperidine
(0.48 g, 2,65 mmol) instead. of 4- phenylpiperidine, and in the same
manner as in Example 1 step 4, the title compound (0.35 g, 32%) was
obtained. (step 5) as
7-(3,4-dichlorophenylamino)-6-[4-(4-fluorophenyl)piperldine-1-
carbonvl]pyrazolor1,5-L' rimidine-3-sulfonamide        Using
N-tert-butyl-7-(3,4-dicniorophenylamino)-6-[4-(4-
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pvrimidine3-sulfona
mide (0,35 q, 0,569 mmol) obtained in step 4 and in s the same manner
as in Example I step 5, the title compound (0,25 g, 79%) was
obtained, (step 6)
7-(3,4-dichlorophenylamino)-N-(ethylcabbamoy1)-6-[4-(4-
fluorophenyl)piperidine-i-barbonyl]pyrazolo[1,5-a]pyrimidinezu
3-sulfonamide (compound a-39)        Using
7-(3,4-dichlorophenylamino)-6-[4
fluhrophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidine-
3-sulfonamide(0.050 g,0.089 mmol)obtained in step 5 and in the same
manner as in Example 7, the title compound.(0,054 g, 60%) was
obtained- m/z;631U41H NMR(0DC13,6):0.85-0.88(m,2H), 



0.94-0.98 (m,2H), 55 (m,2H),1.56-1,63(m, 1H),1.81-  1.89(m,
2H),2.64-2.73 (m, 1E),4.22-4,38(m,4H), 6.98-7.04  (m,2H),
7.12-7,21(m, 3H), 7,41(d,J=2.6Hz,1H),7.54(d, ;() J
=8,4Hz,1H),8.41(s,1H),8.591H).   [Example 40] [0194]
N-{7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4
fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfpnyl)propionamide (compound a-40) (step 1) ethyl
7-(2-chloro-4-fluoxo -methylphenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxylate 



Using ethyl 7-hydroxypyrazolo[1,5-a]pyrinddine-6- 30 carboxylate
(4,35 g, 21-0 =sol) and 2-chloro-4-fluoro-5- methylaniline (3.02 g,
18.9 mmol) instead of 4-fluoro-2- methylaniline, and in the same
manner as in Example 1 step 1, the title compound. (5.54 g, 76%) was
obtained. (step 2) .-ethoxyca rsonvi-7-(2-chloro-4-fluoro-5-
hylphenylamino) pyrazolo [1, 5-a] pyrimidine-3-'-sulfonic acid
Usi.rto ethyl 7-(2-ohloro-4-fluoro-5-
methylphenylamino)oyrazolo[1,5-alpyrimidine-6-carboxylate (5.54 g,
15.9 mmol) obtained in step I and in the same manner 5 as in Example
1 step 2, the title compound (5.92 g, 87%) was obtained. (step 3)
ethyl 3-(N-tert-butylsulfary1)-7-(2-chloro-4-fluoro-5-
methylphenylamino)pvnazolo[1,5-a]pyrimidine-6-carboxylate
Using 6-ethoxycarbony1-7-(2-chioro-4-fluoro-5-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-3-sulfonic acid (5.5i g,
13.8 rmol) obtained in step 2 and in the same manner as in Example I
step 3, the title compound (5.14 g, 77%) was obtained, is (step 4)
N-tert-butyl-7-(2-chloro-4-fliloro-5-methylphenylamino)-6-[4-
(4-fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide Using ethyl 3-(N-tent-butylsulfamoyl)
-.7-(2-chloro-4- 20
fluoro-5-methylphenylamino)pyrazolo[1,5-a]pyrimidine-6- oarboxylate
(2.94 g, 6.07 mmol) obtained in step 3 and 4-(4-
fluonophenyl)piperidine (1.18 g, 6.58 mmol) instead of 4-
phenylpiperidine, and in the same manner as in Example 1 step 4, the
title compound (0,90 g, 33%) was obtained, (step 5)
7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4- -
fluorophenyllpiperidine-i-carbanyl]pyrazolo[1,5-a]pyrte-
3-sulfonemide Using N-tent-butyl 1-(2-chloro-4-fluoro-5- 3D
methylphenylamino)-6-[4-(4-fluorophenyl)piperidine-lcarbonyl]pyrazolo
[1,5-a]pyrimidine-3-sulfonamide (0.90 g, 1.45 mmol) obtained in step
4 and in the same manner as in Example 1 step 5, the title compound
(0.59 g, 73%) was obtained. (step 6)
37-(2-chloro-4-fluoro-5-methylphen amino)-6-[4-(4-
fluorophenyl)piperidine-i-carbonyl)pyrazolo[l,5-a]pvrimidin-3-
yisultonyl}propionamide (compound a-40) Using
7-(2-chloro-4-fluoro-5-methylphenylamino)-6-[4-
fluorophenyllpiperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine- 4-
3-sulfonamide (0,050 g, 0.089 mmol) obtained in step 5 and propionic
acid (0.033 niL, 0.446 "=" instead of eyclopropanecarboxylic acid,
and in the same manner as in 



Example I step 6, obtained. 10ESI-MS m/z:617(M the title
compound(0.052 g,95%) H)4;1H NMR(00(113,5):1109(t, was 3 = 711 Hz,
38), 1134-1147 (m, 2H), 1.76-1182(m,2H), 2.29(d, J =1.5 Hz,  3B),
2.35(q, J 711Hz,2H),2117-2.67 (m,IN),3.46-3113(m,  4H), 6116-7.02 (m,



2H), 7117-7.11(m,2H), 7.22-7,29 (m,21-),   8.57 (s,1H), 8115 (s, 18).
15 xample 41]        [0195]
N-17-(2-chloro-4-fluoro-5-methylphenylamino)-6-(4-(4-
flnorophenyl)piperidine-l-csibonviicyrazcio[1,5-a]cyrimidin-3-
ylsulfonyi)cycloprocaneoarboxamide (compound. a-421) 



Using 7-(2-chloro-4-fluoro-5-methylphenylaming)-6-[
fluorochenvi)piperidine-l-oarbonyl]Pybazoic[1,5-a]PYrimidine-
3-sulfonamide(0.050 c,0.089 mmol)obtained in Example 40 step 5 and in
the same manner as in. Example 1 step 6, the title compound(0,054
g,96%)was obtained. 25E31-MS m/z:629(MH)+;IH
NMR(CD013,5):0.83-0.90(m,214.), 1.00-1.05 (m, 2H), 1.37-1.48
(m,28.),1_56-1163(m,1H),1.77- 182(m, 2H), 2.29
(d,J=115Hz,38),2.58-2.67(m,1H), 3113-3114 (m, 48), 6,96-7.02
(m,28),7117-7,11(m,2H),7.21- 7.29(m, 28), 8.59 (s,1H), 8.62(s,18).
[Example 42] 



[0196] 7-(2-chloro-4-fludro-5-methylphenylamino)-N-(ethvicarbamoy1)-
6-[4-(4-fluorophenyl)piperidine-1-carbonyl]pyrazolo[1,5-
a]cyrimidine-3-snifonamide (compound a-42) 35Using
7-(2-chloro-4-flnoro-5-methylphenvlamind)-6-(4-(4-
fluorophanyl)piperidlne-l-carbonyllpyrazolo[1,3-a]pyrimidinea
3-sulfonamide(0.050 0,0.089 mmol)obtained in Example 40 step 5 and in
the same manner as in Example 7, the title compound(0.050 g,88%)was
obtained. ESI-MS m/z:632(M + H)+;IR NMR(00013,6):1.16(t,J - 7.1 Hz,
3H),1.351,47 (m,2H), 1.77-1.83(m,2H), 2.30(d,3=:1.5 Hz,
3H),2.58-2.67 (m,1H), 3.20-3.31(m,211), 4.07-4.24(m,411),   



6.70(s,1H), 6.97-7.03 (m,211),7.07-7.12 (ra,2H),7.20-7.32
(74,283,8.00 (s,IH), 8,39(s,Iii),8,43 0IH),848(s,  lo 111).
[Example 43]      [0197]
7-(4-fluoro-2-methylphenylamino)-N-(ethylcarbamoy1)-6-[3H- 



spiro(isobenzofuran+1,4f-piperidine)-1-barbonyl]pyrazo1o[1,5- is
a]pyrrmidine-3-sulfonamide (compound a-43) (step 1)
Natert-baty1-7-(4-fluor( 2-methylphenylamino)-6-[31-1-
spiro(isobenzofuran-1,4'apiperidine)-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide .20Using ethyl
3-(N-tert-butyisulfamovi)-7-(4-fluoro-2-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxvlate (1.70 g,
3.78 mmol) obtained. in Example 1 step 3 and 3H-
spiroisobenzofuran-1,4'-piperidine hydrochloride (0.83 g, 3.67 mmol)
instead of 4-phenvlpiperidine, and in the same manner as 25 in
Example 1 step 4, the title compound (0.44 g, 30%) was obtained.
(step2)  -(4-fluoro-2-methylphenylamino)-6-[311-spiro(isobenzofura -
1,4r-piperidine)-1-carhonyl]pyrazolo[1,5-a]pyrimidine-3- so
sulfonamide Using N-tert+buty1-7-(4-fluoro-2-methylphen-y6-
[3H-spiro(isobenzofuran-1,4t-piperidine)-1-
carbonyl]piperidinee1acarbonyl]pyrazo1o[1,5ma]pyrimidine-3-
sulfonamide (0.44 g, 0.742 maid].) obtained in step 1 and in the same
manner as in Example 1 step 5, the title compound (0.25 cf,  63%) was
obtained,  (step 3)
N-(ethylcarbamoy1)-7-(4-fluhro-2-methylphenvlamino)-6-[3Hspiro(isoben
zofuran-1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-
a]pyrimidihe-3-sulfonamide (compound a-43)        Using
7-(4-flaoro-2-methylphenylamino)-6-[3Hspiro(isobenzofuran-1,4'-piperi
dine)-1-carbonyl]pyrazolo[1,5- a]pyrimidine-3-sulfonamide (0,05 g,
0,093 mcd) obtained in step 2 and in the same manner as in Example 7,
the title lo compound (0.034 g, 60%) was obtained. ESI-MS minx 606+
H)f; 1H-NMR (00013, 5): 1.15 (t, J = 7.6 Hz, 31-1), 1.40-1.75 (m,
4H), 2.39 (s, 31-1), 3.21-3.21 (m, 28.), 3,40- 4,30 (m, 4H), 5.07 (s,
2H), 6.66 (br s, IH), 6.97-7.12 (m, 311), 7.18-7.32 (m, 5H), 6.23
(1)17 s, IH), 8.41 (s, 1H), 6,43 (s, 1H). [Example 44] [0198]
7-(2-ohlpro-5-methylphenylam --)-N-(ethylcarbaPyl)-6-[38-
spiro(isobenzofurancl,4'-pipepidine)-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide (compound a-44) 20 (step
16-tert-buty1-7-(2-ohloro-5-methylphenylamino)-6-[3Hspiro(isobenzofur
an-1,4'-piperidine)-1-carbonyl]pyrazcio[1,5-
a]Pvrimidine-3-sulfonamide Using ethyl
3-(N-tert-butyisulfamoy1)-7-(2-chloro-5- 



25 methylphenylar:diKyrazolo[1,5-aipyrimidine-6-cerboxylate (1.00 u,
2.14 mmol) obtained in Example 12 step 3 and 38-
spiroisobenzofuran-1,4'-piperidine hydrochloride (0.50 g, 2.23 =hi)
instead of 4-pheny1piperidine, and in the same manner as in Example 1
step 4, the title compound (0.41 g, 31%) was 30 obtained. (step 2)
7-(2-chlorc-5-methylphenylamino)-6-[38-spiro(isobenzofhran1,4'-piperi
dine)-1-carbohyl]pyrazolo[1,5-a]pyrimidine-3- sulfonamide Using
N-tert-butyl-7-(2-chloro-5-methylphenylamino)-6-
[3H-spiro(i...obenzofuran-1,4'-piperddine) -1-
carbonyl]piperidine-1-carbonyl]pytazolo[l,5-a]pyrimidine-3-
sulfonamide (0.41 q, 0.673 rmol) obtained in step 1 and in the same
manner as in Example 1 step 5, the title compound (0,20 g, 54%) was
obtained. (step 3) 7-(2-chicro-5-methylphenylamino)
-icarPamoy1)-6-[3R-
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfbnamide (compound a-44)        Using
7-(2-chloro-5-methylphenylamino)-6-D13spiro(isobenzofuran-1,4'- T
:idine)-1-carbonyllpyrarolo[1,5- a]pyrimidine-3-sulfonamide (0.085 q,
0.162 mmo1) obtained in step 2 and in the same manner as in Example
7, the title compound (0.077 g, 48%) was obtained. y8 1331-MS m/z:
624 (M + H)1; 'H-NMR (C0C121.15 (t, j - 7.2 Hz, 313), 1.40-1.80 (m,
413), 2.38 (s, 3H), 2.40-4.30 (m, 4H), 3.26 (m, 2H), 5.03 (s, 213),
6.66 (hr-c, IH), 6.99-7.35 (m, 613), 7.46 (d, J = 8.1 Hz, IH), 8,45
(s, 1H), 8.50 (br s, 113), 8.60 (s, IH). 20 [Example 10199]
N-ethyl-7-(2-chloro-5-melphenylamino)-6-DH-
spiro(isobenzofuran-1,4'-psperidine)-1-carbohylipyrazolo[1,5-
a]pyrimidine-3-sulfonamide (compound a-45) Using ethyl
7-(2-chloro-5-methylphenylamino)-3-(N- ethylsulfamoyi)pyrazolori
-aipyrimidine-6-carboxylate (0.156  g,0.359 mmol)obtained in Example
15 step 1 and 313- spiro2schenzofaran-1,4'-piperidine
hydrochloride(0.083 g, 0.366 mmol)instead of 4-phenylpiperidine, and
in the same $0 manner as in Example 1 step 4, the title compound
(0.035 17%)was obtained.  



1331-MS m/z:581(Me1H-NMR (04)-d6,5):1.02 (t,J -7.3
Hz,313),1.45-2.00(m,41-]), 2.33 (s, 3H),2.93-2.99 (m, 213),
3,00-3.10(m,IH),3.10-3.40 (m, 1H), 3.58-4.00(m, 21-1), 4.99
(s,21-1),7.12-7.38(:1:1,5H), 7.38-7,52 (m,21-1),8.41 (s, IH),  8.48
(s, 1H), 10.21 (br s, IH). 



[Example 46] [0200]
N-A7-(4-chlpro-2-methylphenylamino)-6-[3H-spiro(isobenzofuran1,4'-pip
eridine)-1-carbonylipyrazolo[1,5-a]pyrimidin-3-
yisulfonylIcyclopropanecarboxyamide (compound a-46) (step I) ethyl
3-(N-tert-butylsulfamoy1)-7-(4-chloro-2-
methylphenylamino)-pyrazolo[1,5-a]pyrimidine-6- arboxylate 70Using
7-(4-chloro-2-methylphenylamino)-6-
(ethoxycarbonyl)pyrazolo[1,5-alpyrimidine-3-sulfonic acid (3,59 g,
8.74 mmol) obtained in Example 16 step 2 and in the same manner as in
Example 1 step 3, the title compound (3.96 g, 99%) was obtained. 15
(step 2) N-tert-buty1-7-(4-chloro-2-methyiphenvia
inp)-6-[3Hspiro(isobenzofuran-1,4'-piperidine)-1-carbonylipyrazolo[1,
5- a]pyrimidine-3-sulfonamide Using ethyl
3-(N-tert-butylsulfamcy1)-7-(4-chloro-2- 20
methylphenylaminc)pyrazolo[1,5-alpyrimidine-6-carboxylate (1.21 g,
2.59 mmoi) obtained in step 1 and
3Espiroisobenzofuran-1,4'-piperidine (0.696 g, 3.08 mmol) instead of
4-phenylpiperidine, and in the same manner as in Example 1 step 4,
the title compound (0.974 g, 62%) was obtained. (step 3)
-(4-chloro-2-methylrhanylamino)-6-[3H-spiro(isobenzefuran1,4'-piperid
ine)-1-carbonyl]pyrazolo[1,5-a]pyrimidine-3- sulfonamide 30Using
N-tert-butyl-7-(4-chloro-2-methviphenylamino) -6-
[3H-spiro(isobenzofuran-1,4'-piperidine)-1-
carbonyl]pyrazolo[1,5-a]pvrimidine-3-suifonamide (0.85 g, 1.42 mmol)
obtained in step 2 and in the same manner as in Example 1 step 5, the
title compound (0.42 g, 55%) was obtained. (step 4)
N-f7-(4-chloro-2-methylphenylamino)-6-[3H-spiro(isobenzofuran1,4'-pip
eridine)-1-carbonyl]pyrazoloL1,5-aipyrimidin-3-
yisnlfonyilcyclopropanecarboxvamide (compound a-46)        Usind
7-(4-chloro-2-methylphenylamino)-8-[3Hspiro(isobenzofuran-1,4'-piperi
dine)-1-carbonyl]yrazolo[1,5- a]Pvrimidine-3-sulfonamide (0.080 q,
0,145 mmol) obtained in step 3 and in the same manner as in Example 1
step 6, the title compound (0.080 g, 89%) was obtained. ESI-MS m/z:
619 (M - H)-; 1H-NMR (CDC13, 5): 0.83-0.87 Cm, 2H), 10 1.01-1.04 (m,
2H), 1,39-1.95 (m, 5fl), 2.39 (s, 3H), 3.1.5-4,30 (m, 48), 5,07 (s,
2H), 7,05-7.40 (m, 7H), 8.26 (br s, 1H), 8.58 (s, 1H), 8,62 (s, IH).
[Example 47] [0201]
(4-chloro-2-methviphenylamino)-N-(ethylcarbamoy1)-5-[3Hsp-ivo(isobenz
ofuran-1,4'-piperidine)-1-carbonyllpyrazolo[1,5-
a]pyrimidine-3-sulfonamide (compound a-47)        Using
7-(4-chicro-2-methylpher-
mtind)-6-[3Hspiro(isobenzoturan-1,4'-piperidine)
1-carbonyl]pyrazolo[1,5- 20 a]pyrimidine-3-sulfonamide (0.080 g,
0.145 mmol) obtained in Example 46 step 3 and in the same manner as
in Example 7, the title compound (0.090 g, 99%) was obtained. 



ESI-MS mdz: 622 CM - H)-; 1H-NMR (CDC13,5): 1.14 (t, 3= 7.2 Hz, BR),
1.90-2,10 (s, 4H), 2.39 (s, 3H), 3.20-3.26 (m, 2H), 3.40- 25 4.30 (m,
4H), 5.07 (s, 2H), 6.65 (bra, IH), 7.07-7.43 (m, 7H), 8.28 (br a,
IH), 8.42 (s, IH), 8.43 (s, 1H). [Example 48] [0202]
-(2-fluoro-4-methylphenyiamino)-6-[3H-spiro(isobenzofuran30
1,4-piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfonya)propionamide (compound a-48) (step 1) ethyl
7-(2-fiudro-4-methylphenylamino)pyrazolo[1,5-
a]pyrimidine-6-carboxy1ate 35Using ethyl
7-hydroxypyrazolo[1,5-a]pyrimidine-6-  ca. cxylate (5.0 g, 24.1 mmol)
and 4-methyl-2-fluoroaniline (6.04 g, 48.3 mmol) instead of
4-fluoro-2-methylaniline, and in the same mariner as in Example 1
step 1, the title compound (4,05 g, 53%) was obtained-  (step 2)
6-ethoxycarbony1-7-(2-f1uoro-4-methy1.phenylamino)pyrazolo[1,5-
a]pyrimidina-3-sulfonic acid        Using ethyl
7-(2-fluoro-4-methylphi _ ..ino)pyrazolo[1,5
a]pyrimdine-6-carboxylate (4,05 g, 12.9=1) obtained in step 1 and in
the same manner as in Example I step 2, the title compound (5.31 g,
100%) was obtained. (step 3) ethyl
3-(N-tert-butylsulfamovi)-7-(2-fluoro-4-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-6-carbcxylate isUsing
6-ethoxycarbony1-7-(2-fluoro-4-
methylphenviamino)pyrazolo[I,5-a]pyrimidine-3-sulfonic acid (5.31 g,
12.9 mmoi) obtained in step 2 and in the same manner as in Example 1.
step 3, the title compound (5.88 g, 99%) was obtained, 20 (step 4)
N-tert-butyl-7-(2-fluoro-4-methylphenylamino)-6-1314
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pynazolo[1,5-
a]pyrimidine-3-sulfonamide Using ethyl
3-(N-tert-butylsulfamoy1)-7-(2-fluoro-4- 25
methylphenylamino)pyrazolo[1,5-a]pyrimidine-6-carboxylate (2.94 g,
6,4 mmol) obtained in step 3 and 3Hspiroisobenzofuran-1,4'-piperidine
hydrochloride (1.61 g, 7.12 mmol) instead of 4-phenyipiperidine, and
in the same manner as in Example 1 step 4, the title compound (1.03
g, 25%) was 30 obtained_ (step c)
7-(2-fluoro-4-methylphenylamino)-6-DH-spiro(
sobenzofuran1,4'-piperidine)-1-carbcyllpyrazolo[1,5-a]pyrimidine-3-
sul onamide 35Usingdty1-7-(2-fluoro-4-mP ylphenylarino)-6- 



[31-i-spiro(isobenzofuran-1,4(-piperidine)-1-
carbonyl]pvrazolo[1,5-a]pyrimidine-3-sulfonamide (1.03 g, 1.74 mmol)
obtained in step 4 and in the same manner as in Example 1 step 5, the
title compound (0.81 g, 87%) was obtained_ (step 6)
N-{7-(2-flucro-4-mothy1phenylamino)-6-[3H-spiro(isobenzofuran1,4'-pip
eridine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
ylsulfonylfpropionamide (compound a-48) Using
7-(2-fluoro-4-methylphenylamino)-6-[ - 20
spiro(isobenzoturan-1,4'-piperidine)-1-carbohy.razo.Lo[1,5-
a]pyrimidine-3-sulfonamide (0.10 g, 0.19 mmol) obtained in step 5 and
propionic acid (0.069 mL, 0.93 unol) instead of
cyclopropanecarboxylio acid, and in the same manner as in Example 1
step 6, the title compound (0.057 g, 52%) was 25 obtained. ESI-MS
mic: 593 (M + -) t;'H-NMR (DMSO-d6, 5): 0.88 (t, Jr 7.4 Hz, 3H),
1.40-2.00 (m, 4H)2.23 (q, J = 7.4 Hz, 2H), 2.36 (s, 3H), 2.40 (n,
111), 3.10-3.96 (m, 2H), 5.012H), 6.37 (hr t, J = 5.3 Hz, 1H),
7.05-7.40 (.114, 7H), 8.421H), 8.621H), 10, 37 (s, 1H), 12.111H).
[Example 49] [0203i
7-(2-fluoro-4-methylphanylamino)-N-(ethylcarbamoy1)-6-[3Hspiro(isoben
zofuran-1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-
a]pyrimidine-3-sulfonamide (compound a-49)        Using
7-(2-fluoro-4-methylphenylamino)-6-[3Hspiro(isobenzofuran-1,4'-piperi
dine)-1-carbonyl]pyrazolo[1,5- a]pyrimidine-3-sulfonamide (0,08 g,
0.15 mmol) obtained in Example 48 step 5 and in the same manner as in
Example 7, the 3.0 title compound (0.037 g, 40%) was obtained. ESI-MS
m/z: 608 (M + H)t,,-(DM80-O5, 5): 0.94 (t, J = Hz, 3H), 1.40-2.00 (m"
4H), 2.36 (s, 3H), 2.92-3.02 (m, 2H), 3,09-3.40 (m, 2H), 3.60-3.95
(m, 2H), 5.00 (s, 2H), 6.37 (hr t, CT = 5.3 Hz, 1H), 7.05 (d, J = 7.6
Hz, 1H), 7.16 (d, J - 10,6 as Hz, 1H), 7.22-7.38 (m, 5H), 8.41 (s,
1H), 8.57 (s, 1H), 10.34  (s, IF), 10.58 (s, IH). [Example 50] [02041
N-f7-(2-chloro-4-fluorophenylamino)-6-[3H-spi
:(isobeizofuran1,4f-piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3
- ylsolfonyllpropionamide (compound a-50) 



(step 1)
N-tert-buty1-7-(2-chloro-4-fluorophenylamino)-6-[3Hspiro(isobenzofura
n-1,4'epiperidine)-1-carbonyi]pyrazolo[1,5- lo
a]pyrimidine-3-sulfonamide        Usina ethyl
3-(N-tert-butyisulfamoy1)-7-(2-chloro-4-
fluorophenylamino)pyrasolo[1,5-aipyrimidine-6-carboxylate (2.50 g,
5.30 mmol) obtained in Example 21 step 3 and
31spiroisobenzofuran-1,4'-piperidi.ne hydrochloride (1.84 g, 8. 15
mmol) instead of 4-phenylpiperidine, and in the same manner as in
Example 1 step 4, the title compound (2.45 g, 79%) was obtained.
(step 2) 7-(2-chloro-4-fluorophenyiamino)-6-[irp(isobenzofuran- 2.0
1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidine-3- sulfonamide
Using Netert-buty1-7-(2-chloro-4-fluoropherylamino)-6-
[3H-spiro(isobenzofuran-1,4'-piperidine)-1-
carbonyl]piperidine-i-carbonyilpyrazolo[1,5-a]pyrimidine-3- 25
sulfonamide (2,45 g, 4.00 mmoU obtained in step 1 and in the same
manner as in Example 1 step 5, the title compound (1.72 g, 77%) was
obtained. (step 3)
2-chloro-4-fluorophenylamino)-6-[3H-spiro(ischenzofuran-
'epiperidine)-1-carbonyl]pyrazolo[1,5-alpyrimidin-3- ao
ylsulfonyl)propionamide (compound a-50)        Using
7-(2-chloro-4-fluorophenylamino)-6-[31ispiro(isobenzofuran-1,4'-piper
idine)-1-carbonyl)pyrazoic[1,5- a]pyrimidine-3-sulfonamide (0.10 g,
0.18 m=1) obtained in ,;:s step 2 and propionic acid (0.067 ga., 0.90
mmel) instead of  cyclopropanecarboxylic acid, and in the same manner
as in Example 1 step 6, the title compound (0.085 g, 77%) was
obtained- FST-MS m/z: 612 (M + P); 1H-NMR (DMSO-d5, 5): 0,89 (t, J
=,.4 5 Hz, 31-]), 1.45-2.05 (m, 41-]), 2,22 (q, Y= 7.4 Hz, 21-i),
2.43- 2.47 (m, IH), 3.26-3.30 (m, IN), 3.58-4.00 (m, 2H), 5.01 (s,
2H), 7.23-7.72 (m, 71-1), 8.44 (s, IH), 8.62 (s, 1H), 10.42 (hr s,
1E). [Example io [0205]
N-(7-(2-f1ubro-5-methylphenylamino)-6-[31-1-spiro(isobenzofuran1,4'-p
iperidine)-1-carbonv1]pvrazolo[1,5-a]pyrimidin-3-
ylsulfonyllpropionamide (compound a-51) (step 1) 15
N-tert-buty1-7-(2-fluoro-5-methylphenylamino)-5-[3Hspiro(isobenzofura
n-1,4'-piperidine)-1-carbonyl]pyrazolo[I,5-
a]pyrimidine-3-sulfonamide        Using ethyl
3-(N-tert-butylaulfamoyi)-7-2-fluoro-5-
methylphenylamino)pyrazolo[1,5-a]pyrimidine-5-catboxy1ate (1.29 g,
5.76 lidx0.) obtained. in Example 31 step 3 and
3Hspiroisobenzofuran-d-piperidine hydrochloride (0.92 g, 4.06 mmol)
instead of 4-phenylpiperidine, and in the same manner as in Example 1
step 4, the title compound (1.40 g, 81%) was obtained. 25 (step 2)
7-(2-fluorc-5-methylphenylamino)-6-[3H-spiro(isobenzofuran1,4'-piperi
dine)-1-carbonyl]pyrazolo[1,5-a]pyrimidine-3- sulfchamide 



Using(2-fluoro--5---methylphenylamino phenylami n
[31-1-spiro(isobenzofuran-1,4'-piperidine)-1-
carbonvi]oiperidine-l-carbonyl]pyrazolo[1,5-a]pyrimidine-3-
sulfonamide (1.40 g, 2.35 mmol) obtained in step I and in the same
manner as in Example 1 step 5, the title compound (0,84 g, 67%) was
obtained. (step 3)
1f-(7-(2-fluoro-5-methylphenvlamino)-6-[3HHspiro(isobenzofuran1,4'-pi
peridine)-1-carbonyl]pvrazolo[1,5-a]pyrimidin-3- u1fonyl)propionamide
(compound a-51) Using 7-(2-f1uoro-5-methylphenylemino)-6-[3H-
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pyrazolo[1 10
a]pyrimidine-3-su1fonamide(0.10 g,0.19 mmol)obtained in step 2 and
propionic acid(0.069 rnL,0.93 mmo1)instead of cyclopropanecarboxylic
acid, and in the same manner as in Example 1 step. 6,the title
compound(0.041 g,59%)was obtained.  EST-MS , .593(M H) t;
1H-NMR(DMSO-d,5):0.89(t, 3 = 7.6  Hz,3H), 1.42-2.00 (m, 4H), 2.22(q, 



LT = 6.6Hz,2H), 2.24-  2.30(ra, 1H),2.32 (s, 311), 3.10-4.00 (m,
3H),5.00(s, 21-1),  7.14-7.35 (m,711), 8.44 (s, 11),8.63 (s,
111),10.42 (s, IH), vs 12.12(s, 111).  



[Example 52] [0206]
H-f7-(2-fluoro-5-methylphenvlamno)-6--spiro(isobenzofuran-
1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
dIfonyi)cyclopropanecarboxyamide (compound. a-52) Using
7-(2-fluoro-5-methylphenylami.no)-6-D11-
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyilpyrazolo11,5-
a]pyrimidine-3-sulfonamide (0.10 g, 0.19 mmol) obtained in Example 51
step 2 and in the same manner as in Example I step 25 6, the title
compound (0,040 g, 57%) was obtained. ESI-MS m/z:605(MM)+;
1H-NMR(DMSO-d5, 5): 0.60-0.96(m,4H), 1.45-1_98 (m,311), (s,1H),
(m,511),2.31(s,311), 5.00(s,211),7.12-7.40 10.41(brs,IH),12,42
2.32-2.36H11, 



(m,7H),8.44 (hrs,111). 11-1), (s,  3,10-3.96 1H),8.58  :m [Example
53] [0207]
N-(7-(2,5-dichloropheny1amino)-6-[311-spiro(isobenzofuran-]
piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-3-
y1sulfonyllpropionamide (compound a-53) 35 (step 1)
N-tert-buty1-7-(2,5-dichlorophenylamino)-6-[311spiro(lsobenzoturan-1,
4'-piperidine)-1-carbonyl]pyrazcdo[1,5- a]pyrimidine-3-sulfonamida
Using. ethyl 3-(N-tert-butylsulfamoy1)-7-(2,5- ..5
dlohlorophenylamino)pyrazolo[1,5-a]pyrimidlue-6-carboxylate (2.36 a,
4.89 mmol) obtained in Example 22 step 3 and 311-
spiroisobenzofuran-1,4'-piperidine hydrochloride (1.43 q, 6.55 mmol)
instead of 4-phenylpiperidine, and in the same manner as in Example 1
step 4, the title compound (1.95 g, 71%) was 10 obtained. (step 2)
7-(2,5-dichlorophenylamino)-6-[3H-spiro(isobenzofuran-1,4'-
piperidine)-1-carbonvl]pyrazolp[1,5-a]pyrimidlne-8-sulfonamide
Using
N-tert-buty1-7-(2,5-diohlorophenylamind)-6-D11-spiro(isobenzofuran-1,
4-piperidine)-1-carbonylipiperidine-1-
carbonyl]pyrazolo[1,5-a]pyrimidine-3-sulfonamtde (1.95 d, 3.10 mmol)
obtained in step I and in the same manner as in Example 1 step 5, the
title compound (1.68 g, 95%) was obtained. (step 3) 20
N-f7-(2,5-dichlorophenylamino)-6-[311-spiro(isobenz -;an-1,41-
piperidine)-1-parbonyl]pyrazolo[1,5-a]pyrimidin-3-
yisulfonylipropionamide (compound a-53)        Using
7-(2,5-dichlorophenylaminc)-0-[31-1spiro(isobenzofuran-1,4?-piperidin
e)-1-narbonyl]pyrazolo[1,5- 25 a]pyrimidine-3-sulfonamide (0.05 g,
0.087 mmol) obtained in step 2 and propionic acid (0.032 mi., 0.436
mnol) instead of evolopropanecarboxylic acid, and in the same manner
as in Example I step 6,the title compound(0.027 g,43%)was obtained. 



30ESI-MS miz:629(11).51H NM?(CDC13,5):1.09(t,J - 7.3 H2,
311),1.68-1.82 (m, 411),2.38 (q,J=7.5Hz,211), 3.32-3.63(m,
411),5.06(s, 211), 7.08-7.11 (m,111),7.19-7.37 (m, 5H), 7.53  (d,J
-8.4Hz,1H),8.52(s, 1H),8.68(s,111), 8.85(s, IH),  9.55(s,1H).     



35 [Example 54]           123      [0208]
N-{7-(2,5-dichlorophenylanino)-6-[3H-spiro(isobenzofuran-1,4'-
piperidihe)-1-carbonyl]bvrazolo[1,5-a]pyrimidin-3-
yisulfonyi]cyclopropanecarboxamide (compound a-54) 5 o        Using
7-(2,5-dichlorophenylamino)-6-[39-
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pyracolo[1,5-
a]pyrimidine-3-sulfonamiPe(0,05 g,0.087 mmol)obtained in Example 53
step 2 and in the same manner as in Example 1 step 6,the title
compound (0.022 g,39%)was obtained. ESI-MS m/z:641(M1H
NMR(CDC13,5):0,84-0.90(m,29), 



1.00-1.05 (m, 211), 1.65-1,70 (m,IH), 1.73-1.81 (m,4H), 3.39-
3.63(m, 4H), 5.06 (s, 2H), 7,08-7.11 (in,1H), 7.20-7.36 (m,
59.),7.52 (d, J = 8.4 Hz,111),8.50(s,IN),8.65Cs,19),  



8.88(s, 111), 9,59 (s, 19).     m [Example 55]         [0209]
N-17-(2-ohloro-5-methylphenviamino)-6-13H-spiro(isobencofuran1,4'-pip
eridine)-1-carbonvi]pyrazolo[1,5-a]p9rimidin-3- yisulfonyilacetamide
(compound a-55)        Using 7-(2-chloro-5-methviphen
lamino)-6-[39spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pyrazolo
[1,5- a]pyrimidine-3-suifonamide (0.07 g, 0.13 mmol) obtained in
Example 44 step 2 and acetic acid (0.036 mL, 0.63m=1) instead of
cyclopropanecarboxylic acid, and in the same manner as in 25 Example
1 step 6, the title compound (0,027 g, 39%) was obtained, 981-MS m/z:
595 (MH) *; H-NMR (DMSO-d6, 5): 1.60-1,90 (m, 31-I), 1.92 (s, 39),
2.33 (s, 31-i), 2.28-2.32 (m, 1H), 3.15-3.50 (m, 29), 3.65-73 (m.,
IH), 3.88-3.92 (m, 2E), 4.99 (s, 211), 7.20- 



so 7.40 (m, 79), 7.46 (d, J = 8.4 Hz, 11-9, 8.(s, 19), 8.61 (s, IH),
10.36 (hr s, 19). [Example 56]   [0210]
9-i7-(2-chloro-5-methylphenylamino)-6-[3H-spiro(isobenzoforan3S
1,4v-piperidine)-1-CarbOnyi]pyraZ010[1,5-a]pyriMidin-3-
yisulfonyilpropionamide (compound a-56)        Using
7-(2-chloro-5-methylphenylamino)-6-[3Hspiro(isobenzofuran-1,4'-piperi
dine)-1-carhonyl]pyrazolo[1,5- a]pyrimidine-3-sulfonamide (0,07 g,
0.13 mmol) obtained in 6 Example 44 step 2 and propionic acid (0.047
ml, 0.63mmol) instead of cyclopropanecarboxylic acid, and in the same
manner as in Example I step 6, the title compound (0.052 g, 67%) was
obtained. ESI-MS miz: 609 CM + )IH-NMR (DMSO-d6, 5): 0.89 (t, J = 7.3
Hz, 3H),1.42-2.00 (m, 4H), 2,23 (q, J e, 7.4 Hz, 2H), 2.33 3H),
3.15-3.40 (m, 2H), 3.62-3.67 (m, IN), 3.88-3.92 (m, 1H), 4.99 (s,
2H), 7.18-7.36 (m, 6H), 7.47 (d, J = 8.4 Hz, 1H), 8.44 (s, IH), 8.63
(s, 1H), 10.37 (s, IN), 12.13 (s, 1H). [Example 57] [0211]
N-(7-(2-chloro-5-methviphenviamino)-6-[3H-spiro(isobenzofuran1,4'-pip
eridine)-1-carbony1]pyrazo1o[1,5-a]pyrimidin-3-
ylsulfonyl)cyclobutanecarboxamide (compound a-57)        Using
7-(2-chloro-5-methviphenylamino)-6-[3Hspiro(isobenzofuran-1,4'-piperi
dine)-1-carbonyl]pyrazolo[1 a]pyrimidine-3-sulfonamide (0.07 g, 0.13
mmol) obtained in Example 44 step 2 and cyclobutanecarboxylic acid
(0.061 mL, 0.63mmol) instead of cyclopropanecarboxylic acid, and in
the same manner as in Example 1 step 6, the title compound (0.049 g,
61%) was obtained. 381-MS ra/z: 634 (M + H) ; 1E-NMR (DM.90-d6, 5):
1.46-2.15 (m, 11H), 2.33 (s, 3H), 3.05-3.35 (m, 2H), 3.62-3.67 (m,
1H), 3.88-3,90 (m, 1H), 4.99 (s, 2H), 7.19-7.36 (m, 61-1), 7.47 = 8.2
Hz, IN), 8.42 (a, IN), 8.63 (s, 1H), 10.37 (s, IN), so 12.01 (s, IH).
[Example 58] [0212] N-(7-(2-chloro-5-metnylphenviamino)-6-[3N-sp
ro(isobenzofuran1,4'-piperidine)-1-carbonyl]pyrazolo[1,5-a]pyrimidin-
3- yisulfenyll-3-methyloxetane-3-carboxamide (compound a-58)
Using 7-(2-chloro-5-methy1phenylamino)-6- 3H
spiro(1sobenzofuran-1,4'-piperidine)-1-carbonylipyrazolo[l s
a]pyrimidine-3-sulfonamide (0.07 g, 0.13 ompl) obtained in e Example
44 step 2 and 3-methy1oxetane-3-carboxy1ic acid (0.073
g,0.63mmol)instead of cycloprepanecarboxylic acid,and in the same
manner as in Example 1 step 6, the title compound .050 g,61%)was
obtained.  EST-MS m/z:651(MH)'-;1H-4NR(DM5O-d6, 



5):1.38-1.98(m,413),  1.46(s,3H), 2.33(s, 31-1),3.20-3.24 (m,
IH),3.50-3.73(m, le 2H),3.86-3.90 (m,IH), 4.20-4.24(m, 21-1),
4,62-4.66(ra,2H),  4,99(s,2H), 7.18-7.39 (m"6H),7.47 (d, J8.2H2,1H),
8.45(s,1H), [Example 59] 8.68(s, 1H),10.40(s, 1H), 12.30(brs,1H). 



[0213] is 7-(2-fluoro-4-methylphenyiamino)-N-(2"2-
difluorocyclopropylcarbamoy1)-6-DH-spiro(iscbenzofuran-1,4'-
piperidine)-1-carbonyllpyrazcio[1,5-a]pyrimidine-3-sulfonamide
(compound a-59) Using 7-(2-flupro-4-m _nylphenylamino)-6-[3H- 20
spiro(isobenzofuran-1,4'-piperidine)-1-carbonyl]pyrazolo[
a]cyrimidine-3-scifonamide (0.1 g, 0.18 mmol) obtained in Example 48
step 5 and in the same manner as in Example 37, the title compound
(0.012 g, 10%) was obtained.    ESI-MS m/z: 672 (M + H)4'; 1H-NMR
(DMS0-016, 5): 0.75-1.30 (m, IH), 25 1.34-1.47 (m, IH), 1.50-1.85 (m,
6H), 2.38 (s, 3H), 3.00-4.25 (m, 2H), 543 (s, 913), 6.90-7.35 (m,
8H), 7,4: (%)J, = 8.2 Hz, 1H), 8.50 (s, 1H), 3.52 (br s, IN), 8.76
[Example 60] 10214] 20
N-17-(2-chloro-5-methylphenyiam)-6-16-(4-ficoropheny1)-2,6-
diazaspiro[3,3] heptane-2-carbonyl,pyrazolo[1,5-a]pvrimidin-3-
ylsulfonyl)propionamide (compound. a-60) (step I)
N-tert-buty1-7-(2-chloro-5-methylphenylamino)-6-(6-(4-
fluoropheny1)-2,6-diazaspiro[3,3]neptane-2-
carbonyl]pyrazolo[1,5-a]p[Mmidine-3-sulfonamide Using
et3-(N-tert-butvisulfamoy1)-7-(2-chlorc-5-
methylphenyiamino)pyazolo[1,5-a]pyrimidine-6-carboxylate (0.184 g,
0.395 mmol) obtained in Example 12 step 3 and 2-(4- s
fluoropheny1)-2,6-diazospiro[3,3]heptane (0.065 g, 0.336 Tomo')
obtained in Reference Example 1 instead of 4-phenylpiperidine, and in
the same manner as in Example 1 step 4, the title compound (0.104 g,
50%) was obtained. (step 2) 10
7-(2-chloro-5-methylphenylamino)-6-L6-(4-fluoropheny1)-2,6-
diazaspiro13,3]heptane-2-earbonylipviazoin[1,5-a]pyrimidine-3-
sulfonamide        Using
N-tert-buty1-7-(2-chloro-5-methylphenylamino)- -
(4-fluorophenyl)-2,6-diazaspiro[3,3]haptane-2-
carbonyl]piperidine-lacarbonyl]pyrazolo[1,5-a]pyrimidine-3-
sulfonamide (0,104 g, 0.169 mmol) obtained in step 1 and in the same
manner as in Example 1 step 5, the title compound (0.058 a, 62%) was
obtained, (step 3) 20
N-{7-(2-chloro-5-methylphenylamino)-6-[6-(4-f1uotapheny1)-2,6-
diazaspiro[3,3]heptane-2-aarbohylipyrazolo[1,5-a]pyrimidin-3-
yisulfohylipropionamide (compound a-60)        Using
7-(2-chlbro-5-methylphenylamino)-6-[6-(4-
fluoropheny1)-2,6-diazaspiro[3,3]heptane-2- 25
carbonyljpyrazolo[1,5-a]pyrimidine-3-snlfonamide (0.045 0.081 mmol)
obtained in step 2 and propionic acid (0,030 a11, 



0.405 anol) instead of cyclopropanecarboxylic acid, and in the same
manner as in Example 1 step 6, the title compound 0.027 a, 54%) was
obtained. ESI-MS n/-:: 612 (M  H.).'-; 19. NMR (CDC13,, 1.07 (t, J7,5
Hz, 39), 2.30 (g, J= 7.6 Hz, 29), 2.36 (s, 39), 3.85 (s, 79),
4.10-4.22 (m, id), 6.36-6.40 (m, 2H), 6.89-6.96 (m, 2H), 717.1329),
7.15 (s, 1H), 7.43 (d, J = 8.1 Hz, 18), 8,52 (s, 1H), 8.58 (s, 35
[Example 61]  [0215]
7-(2-chloro-5-methylpineny1amino)-N-(ethylcarbamoy1)- [6-(4-
fluoropheny1)-2,6-diazaspiro[3,3]heptane-2-
carbonyl]pyrazolo[1,5-a]pyrimidine-3-sulionamide (compound a61)
Using 7-(2-ch1oro-5-methviphenylamino)-6-[6-(4-
fluoropheny1)-2,6-diazaspiro[3,3]heptane-2-
carbonylipyrazolo[1,5-a]pyrimidine-3-sulfonamide (0.010 a, 0.018
rmo1) obtained in Example 60 step 2 and in the same lo manner as in
Example 7, the title compound (0,0073 g, 65%) was obtained. ESI-MS
m/z: 627 (M +1H NMR (COOL, 5): 1_14 it, j - 7.1 Hz, 331, 2.36 (s,
36), 2.52-2.69 (m, 2H), 3.21-3,29 (m, 2H), 3,86- 4.37 (m, 63),
6.41-6.45 (m, 2H), 6.70 (s, 13), 6.91-6.97 (m, is 2H), 7,11-7.14 (m,
2H), 7.39 (d, J = 8.8 Hz, IH), 8,32 (s, 1H), 8,59 (s, 13), 9.89 (s,
13). Reference Exa Le 1.: 2-(4-fluoropheny1)- diazaspiro[3,31hebtane
(step 1) in tert-butyl 6-(4-fll :opheny1)-2,6-diaz p o[3,3] ptane-2-
carboxylate        6-(tert-Butoxycarbony1)-6-aza-2-.
ospiro[3,3]heptane oxalate (Organic Letters, vol. 1.0, page 3525,
2008; 0.050 g, 0,103 mmol) was dissolved in toluene (2.5 n1L),
1-bromo-4- 25 fluorobenzene (0.036 g, 0.206 mmol),
tris(dibenzylideneacetone)dipalladium(0) (0.009 g, 0.010 mmol),
()-BINAP (0.019 c, 0.031 mmol), potassium tert-butoxide  (0.069 g,
0.617 mmol) and hriethylamine (0.005 g, 0.051 mmol) were added, and
the mixture was stirred at 110 '.(3 for 24 hr. SO The reaction
mixture was allowed to cool to room temperature and filtered through
celite, The filtrate was concentrated tinder reduced pressure, and
the obtained residue was purified by silica gel column chromatography
(hexane/ethyl acetate=3/1) to give the title compound (0.029 g, 48%).
(step 2)  2-(4-fluorophenv1)-2,6-diazaapir2:3,21keptane
tert-Butyl 6-(4-flucropheny1)-2,6-diazaspirop,3ikeptane2-carboxylate
(0.029 g, 0.098 mmol) obtained in step I was dissolved in
dichloromethane (0.3 mh), and trifluoroacetic 



5 acid ((L11 (11,6, 1.467 mmol) was added. The mixture was stirred at
room temperature for 5 hr, and. saturated aqueous sodium hydrogen
carbonate solution was added to Quench the reaction. The organic
layer was separated, and the aqueous layer was extracted with
chloroform_ The organic layers were combined, 20 washed with
saturated brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure to dime the title compound.
(0.013 g, 68%), EST-MS m/z: 103 (MH).( 1H-NMR (CDC.19, 5)2.51 (s,
IH), 381-    3.98 (ia, 8H), 6.34-6,44 (m, 2H), 6,87-6,95 (m, 21-). is
[Industrial Applicability] (02161        The present. invention
provides a pyrazolopyrimidine derivative or a pharmaceutically
acceptable salt thereof useful. as an agent for the prevention and/or
treatment of skin m.) diseases, and the like,  Claims pyrimidine
derivative represented by the formula (I) (wherein RI represents
-1'.4RI-R1b (wherein. Ria and Rib are the same or different and each
represents a hydrogen atom, lower alkyl optionally having
substituent(s), cycloalkyl optionally having substituent(s), lower
alkoxy optionally having substituent(s), lu lower alkanoyl optionally
having substituent(s), aryl optionally having substituent(s), aralkyl
optibnally having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s), or RLa and Ril) form, together ls
with the adlacent nitrogen atom, a nitrogen-containing heterocyclic
group optionally having substituent(s)),  (wherein p. represents a
hydrogen atom, lower alkyl optionally having substituent(s),
cycloalkyi optionally having substituent(s), aryl optionally having
substituent(s), aralkyl 20 optionally having substituent(s), an
aromatic heterocyclic group optionally haying substituent(s) or an
aliphatic heterocyclic group optionally having substitnent(s)) or
-SRld (wherein Rld is as defined for the aforementioned Rio), P.2
represents (S5n IsT4 k An rc [wherein k and m each represents an
integer of 0 - 2 (wherein the total of k and m is not more than. 3),
n represents an integer of 0 - 4, and when n is 2, 3 or 4,  



respective Ra may be the same or different, I, represents a single
bond, alkylene, 0(=0) or SO2, R5 represents halogen, hydroxy, lower
alkyl optionally having substituent(s) or lower alkozy optionally
having S substituent(s), -6 R represents lower alkyl optionally
having substitoent(s), cycloalkyl optionally having substituent(s),
aryl optionally having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic group
optionally having substituent(s), X represents a nitrogen atom or -CO
(wherein R8 represents a hydrogen atom, halogen, hydroxy, cyanp,
lower alkyl optional" having substit ent(s) or lower alkoxy
optionally haying substituent(s), or forms a bond together with R'),
and 15 H7 forms a bond together with R8, or represents a hydrogen
atom, halogen, hydroxy, lower alkyl optionally having substituent(s)
or lower alkoxy optionally having substituent(s)1,  ..e,, r
[wherein ha, ma and na are as defined for the aforementioned k, 20 m
and n,respectively,   Rsa is as defined for the aforementioned Rs,
--- represents a single bond or a double bond, and Rat) are the same
or different and each 



represents a  hydrogen atom or lower alkyl optionally having
substituent(s), 2,S or Tea and Feb form, together with the
respectively adjacent  carbon atoms, an aliphatic ring optionally
having substituent(s) or an aromatic ring optionally having
substituent(s), Y.. represents -CHRiaa.Ricb- (wherein Ri" and RI'ah
are the same or different and each represents a hydrogen atom,
hydroxy, lower alkyl optionally having substitent(s) or lower alkoxy
optionally having substituent(s), or Hlu and Rp"' form- together
with. the respectively adjacent carbon atoms, an aliphatic ring.
optionally having substtuent(s)), -CRnc-ORnd- (wherein Rick and Rnd
are the same or different and each represents a hydrogen atom or
lower alkyl optionally having substituent(s), or Ruh' 5 and RI" form,
together with the respectively adjacent carbon atoms, an aliphatic
ring having at least one double bond and optionally having
substituent(s) or an aromatic ring optionally having substituent(s)),
-Ze-C lieRu-h- [wherein Rfla and Rnb are the same or different and
each represents a :0 hydrogen atom or lower alkyl optionally having
substituent(s), or Rna and Rath form carbonyl together with the
adjacent carbon atom, Zia represents C(=0), 0, S, SO, SO2 or NRI2
(wherein Rn represents a hydrogen atom, lower alkyl. optionally
having substituent(s), lower alkanovl optionally having 75
substituent(s), lower alkoxycarbonyl optionally having substituent(s)
or aralkyl optionally having substituent(s),], or -CRII`Rild-Zb-
(wherein Rua, RLL'a and Zh are as defined for the aforementioned Rue
Rflb and Ze, respectively)], or   (wherein R' represents lower alkyl
optionally having substituent(s), cyclbalkyl optionally having
substituent(s), aryl optionally having substituent(s), an. aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic group optionally having substituent(s), 25 R52 and Rm
are the same or different and each represents halogen, hydroxy, lower
alkyl optionally having substituent(s) or lower alkoxy optionally
having substituent(s), nb represents an integer of 0 - 2, nc
represents an integer of 0 - 2, when nh is 2, respective Rsb are the
same or different, so when no is 2, respective Rm are the same or
different), R3 represents -S(0)2R13a [wherein le represents hydroxy,
lower alkoxy optionally having substituent(s), -NRnbRI'm (wherein Rnb
and R13' are the same or different and each represents a  hydrogen.
atom, lower alkyl optionally having substituent(s), lower alkoxy
optionally having substituent(s), cycloalkyl optionally having
substituent(s), aralkyl optionally having substitnent(s),
aryloptionai.ly having substituent(s), an aromatic heterocyclic group
optionally having substituent(s) or an aliphatic heterocyclic group
optionally haying substituent(s), or Rub and Ruc form, together with
the adjacent nitrogen atom, a nitrogen-containing heterocyclic group
optionally having substituent(s)), -NR3dG(=0)R13e (wherein Rud io
represents a hydrogen atom, lower alkyl optionally having
substituent(s), cycloalkvi optionally having substituent(s), aralkyl
optionally having substituent(s), aryl optionally havina
substituent(s), an aromatic heterocyclic group optionally haying
substituent(s) or an aliphatic heterocyclic 



15 group optionally haying substituent(s), R13e represents a hydrogen
atom, lower alkyl optionally having substitaeht(s), cycloalkyl
optionally having substituent(s), aralkyl optionally having
substituent(s), lower alkoxy optionally haying substituent(s),
N-mono-lower alkylamino optionally 20 having. substitaent(s),
N,N-di-lower alkylamino optionally having substituent(s),
N-oycloalkylaminc optionally having substituent(s), N-mono-arylamino
optionally having substituent(s), N,N-di-arylamino optionally having
substituent(s), aryl optionally having substituent(s), an 25 aromatic
heterocyclic group optionally having substituent(s) or an aliphatic
heterocyclic group optionally having cubstituent(s)),"7:R(wherein
plJf and L3as defined for the aforementioned Ru'l and R13%
respectively) or - NRuhS(0)2RH (wherein Ruh is as defined for the
aforementioned 3C Rlad, RH represents lower alkyl optionally having
substituent(s), cycloalkyl optionally having substituent(s),
N-mono-lower alkylamino optionally having substituent(s), N,Ndi-lower
alkylamino optionally having substituent(s), aryl optionally having
substituont(s), aralkyl optionally haying substituent(s), an aromatic
heterocyclic group optionally  having substituent(s) or an aliphatic
heterocyclic group optionally having substituent(s))], and R4
represents a hydrogen atom, halogen, lower alkyl optionally having
substituent(s), aralkyl optionally having substituent(s),RI5aRI5b
(wherein Rma and Rim' are as defined for the aforementioned R1A and
Rm, respecrively), -0R15'  (wherein Rise is as defined for the
aforementioned R-('), or - SRfl":1 (wherein. Ruki is as defined for
the aforementioned Ric)} or a pharmaceutically acceptable salt
thereof. 2. A pyrazolopvrimidine derivative represented by the
formula (IA) 'N 4`13A I(IA) R13B {wherein I..: represents a. single
bond or methylene, R1A represents lower alkyl optionally having
substituent(s), an aralkyl optionally having substituent(s),
cycloalkyl optionally having substituent(s), aryl optionally having.
substituent(s), an aromatic heterocyclic group optionally 20 having
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), 211 represents (A5A6 )rriA KA( 14, ,A R7A 



[wherein nA represents an integer of 0- 2, and when nA is 2,
respective R5As may be the same or different, kA, mA and .F.JA are as
defined for the aforementioned k, m and 1,  ' respectively, PYA
represents halogen Cr lower alkyl, R6A represents cycloalkyl
optionally having substituent(s), aryl optionally having
substituent(s), an aromatic S heterocyclic group optionally having
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), XI' represents a nitrogen atom or --CW (wherein R8''
represents a hydrogen atom, halogen or lower alkyl, or forms a bond
together with R7-4), and Rm forms a bond together with R8A, or
represents a hydrogen atom, halogen or lower alkyl], (R5aA)nais,  N,
Row\ ( ------ [wherein naA and R5aA are as defined for the
aforementioned nA and R5', respectively, 7 5 maA and kaA are as
defined for the aforementioned ma and ka, respectively,      and R
form, together with the respectively adjacent carbon atoms, an
aromatic ring optionally having substituent(s), YA represents
-(a1.-CHRIDbil- (wherein Rlaah and Riub'i are the same or different
and each represents a hydrogen atom, hydroxy, lower alkyl optionally
having substituent(s) or lower alkoxy optionally having
substituent(s)),(wherein Ria'A and Ricd3 are the same or different
and each represents a 25 hydrogen atom or lower alkyl optionally
having substituent(s)), -ZaArCRIR111)-4- [wherein R11'4 and RflbAere
the same or different and each represents a hydrogen atom ccc lower
alkyl optionally having substituent(s), or Ril'A and RimA form
carbonyl together with the adjacent carbon atom, VA represents C(=0),
0, 3, SO, SO2 or NRI2A (wherein RuA represents a hydrogen atom, lower
alkyl optionally having substituent(s), lower alkanoyl optionally
having substituent(s), lower alkoxycarbonyl  



optionally having substitue (s) or aralkyl substitueat(s))),
orth-ZbA- (wherein R'  vino  are as defined for the aforementioned
RIla% RIIbA and / respectively)or OtA61\ (R7b19ncA  (wherein RiA
represents lower alkyl optionally having substitnent(s), cycloalkyl
optionally having substituent(s), aryl optionally having
substituent(s), an aromatic heterocyclic group optionally having
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), B.51)A and R7I'A are the same or different and each
represents halogen, hydroxy, lower alkyl optionally having
substituent(s) or lower alkoxy optionally haying substituent(s), nbA
represents an integer of 0 - 2, ncA represents an integer of 0 15 -
2, when nbA is 2, respective R151."4 are the same or different and
when ncA is 2, respective kMA are the same or different), W-32'
represents a hydrogen atom, lower alkyl optionally haying
substituent(s), cycloalkyl optionally having substituent(s), aralkyl
optionally having substituent(s), aryl optionally having
substitnent(s), an aromatic heterocyclic group optionally having
substituent(s) or an aliphatic heterocyclic group optionally having
substituent(s), or R13A and RI:3B' form, together with the adjacent
nitrocen atom, a nitrogen containing heterocyclic group optionally
having substatuent(s), R.1.38 represents a hydrogen atom, lower alkyl
optionally haying substituent(s), lower alkoxy optionally having
substituent(s), cycloalkyl optionally having substituent(s), aralkyl
optionally having substituent(s), aryl optionally haying
substituent(s), an aromatic heterocyclic group optionally au having
substituent(s), an aliphatic heterocyclic group optionally having
substituent(s) or COP.nel (wherein RI3e1 is as defined for the
aforementioned R13e), or R/33 and Ruk form, together with the
adjacent nitrogen atom, a nitrogen-   3. The pyrazolcpyrimidine
derivative or the pharmaceutically acceptable salt thereof according
to claim 2, wherein. L1 is a single bond. 10  4. The
pyrazolopyrimidine derivative or the pharmaceutically acceptable salt
thereof according to claim 2 or 3, wherein RA is aryl optionally
having substitment(e). is 5. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to claim 2 or 3,
wherein R1A is phenyl optionally having substituent(c=.    6. The
pyrazolopyrimidine derivative or the pharmaceutically 20 acceptable
salt thereof according to claim 2 or 3, wherein RDA is an aromatic
heterocyclic group optionally having substituent(s),    7. The
pyrazolopyrimidine derivative or the pharmaceutically 25 acceptable
salt thereof according to any one of claims 2 to 6, wherein R4A is a
hydrogen atom.  8. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one of
claims 2 to 7, .S.t.; wherein RI3A is a hydrogen atom, and FH is
lower alkyl optionally having substituent(s).   9. The
pyrazolopyrimidine derivative or the pharmaceutically acceptable salt
thereof according to any one of claims 2 to 7, 35 wherein Rl3A is a
hydrogen atom, and Ru3 is CORnel (wherein R1321  is as defined
above).  10. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one of
claims 2 to 7, wherein Rfl'A is a hydrogen atom, and R133 is =13'2
(wherein R13e2 represents lower alkyl optionally having
substituent(s), cycloalkyl optionally having substituent(s),
N-mono-lower alkylamino optionally having substituent(s) or
N-monoarylamino optionally having substituent(s)). 26 



11. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof accordind to any one of claims 2 to 10,
wherein R2P' is FnA AM (A WA (wherein nA, mi, kA, R5A, RA, P,7A, LA
and XA are each as defined above).   12. The yrazolopyrimidine
derivative or the pharmaceutically acceptable salt thereof according
to claim 11, wherein R6A is so phenyl optionally having
substituent(s).  13. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one of
claims 2 to 10, wherein R2A is 5aA (R )naA ; N'' k /RIBA kaA( ) A
...... m9bA yA s  (wherein naA, maA, kaA, defined above). RgaA, c4,
and Y2' are each as   14. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to claim 13,
wherein R9'h and R9bh form, together with the respectively adjacent
carbon atom, a benzene ring optionally having substituent(s), Yh is
-CHRID'h- 4 CHRlphhe (wherein RIA and R"bh are each as defined
above), a                (wherein Ric)ch and Ripdh are each as
defined above), -0-CRthhAllbha (wherein Rilah and 1311h are each as
defined above) or -CAllch(wherein Rlich and RlIcul are each as
defined above). 



0  15. The pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to any one of claims 2 to 10,
wherein R2A is (1:3A-)ribA(kLA \/ N-R-A (wherein RzA, R5bh, R7bh, nbA
and naA are each as defined above  16. The pyrazolopyrimidibe
derivative or the pharmaceutically acceptable salt thereof according
to claim 1.5, wherein 1.1tzl' is phenyl optionally having
substituent(s). 20  17. A medicament comprising, as an active
ingredient, the pyrazolopyrimidine derivative or the pharmaceutically
acceptable salt thereof according to any one of claims I to 16. 25
18. An agent for the prevention and/or treatment of a skin disease
comprising, as an active ingredient, the pyra2olopyrimidine
derivative or the pharmaceutically acceptable salt thereof according
to any one of claims 1 ..-00 16. 19. The agent for the prevention
and/or treatment of a skin disease according to claim 18, wherein the
skin disease is a skin disease selected from acne vulgaris, drug
eruption, contact dermatitis, dermatitis due to venomous moth, pollen
dermatitis, urticaria, psoriasis, atopic dermatitis, candidal
dermatitis, seborrheic dermatitis, eczema, Stevens-Johnson syndrome,
toxic epidermal necrosis, erythema multiforme, erythema nodosum,
granuloma aenulare, pityriasis rosea, rosacea, lichen planus, lichen
pilaris (keratosis pilaris), photosensitivity, solar dermatitis,
miliaria, herpes simplex. Kaposi's varicelliform eruption, impetigo
contaglosa, staphylococcal scalded skin syndrome, erysipelas, slap
cheek, lupus erythematosus, keloid, Hailey-l-Iailey disease, scabies
lo and linear dermatitis, 20. The agent for the prevention and/or
-treatment of a skin disease according to claim 18, wherein the skin
disease is dermatitis, 15  21. The agent for the prevention and/or
treatment of a skin disease according to claim 18, wherein the skin
disease is a skis: disease selected from contact dermatitis and
atopic dermatitis. 20 22, A method for the prevention and/or
treatment of a skin disease, comprising a step of administering an
effective amount of the pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to any one x5 of
claims I to 16 to a subject in need thereof, 23. The method according
to claim 22, wherein the skin disease is a skin disease selected from
acne vulgaris, drug eruption, contact dermatitis, dermatitis due to
venomous moth, pollen 30 dermatitis, urtioaria, psoriasis, atopic
dermatitis, candidal dermatitis, seborrheic dermatitis, eczema,
Stevens-Johnson syndrome, toxic epidermal necrosis, erythema multi
forme, erythema nodosum, granuloma annulare, pityriasis rosea,
rosacea, lichen planas, lichen pilaris (keratosis pilaris), b
photosensitivity, solar dermatitis, miliarda, herpes simplex, 



Kaposi's varicelliformeruption, impetigo contagdosa, staphylococcal
scalded skin syndrome, erysipelas, slap cheek, lupus erythematosus,
keloid, Hailey-Hailey disease, scabies and linear dermatitis.  24.
The method according to claim 22, wherein the skin disease is
dermatitis.   25. The method according to claim 22, wherein the skin
disease lo is a skin disease selected from contact dermatitis and
atonic dermatitis,  26. The pyrazolopyrimidine derivative or the
pharmaceutically arceptable salt thereof according to any one of
claims 1 to 16 for use in prevention and/or treatment of a. ski.n
disease.  27. The pyrazolopyrdmidine derivative or the
pharmaceutically acceptable salt thereof according to claim 26,
wherein the skin disease is a skin disease selected from acne
vulgaris, so drug eruption, contact dermatitis, dermatitis due to
venomous moth, pollen dermatitis, urticaria, psoriasis, atopic
dermatitis, candidal dermatitis, seborrheic dermatitis, eczema,
Stevens-Johnson syndrome, toxic epidermal necrosis, erythema
multiforom erythema nodosum, granuloma annulare, pi.tyniasis s5
rosea, rosacea, lichen planus, lichen pilaris (keratosis pilaris),
photosensitivity, solar dermatitis, miliaria, herpes simplex,
Kaposics varicelliform eruption, impetigo contagiosa, staphylococcal
scalded skin syndrome, erysipelas, slap cheek, lupus erythematosus,
keloid, Hailey-Hailey disease, scabies 30 and linear dermatitis  ,,.
The pyrazolopyrimidine derivative or the pharmaceutically acceptable
salt thereof according to claim 26, wherein the skin disease is
dermatitis. 35   29. The pyrazolopyrimidine derivative or the
pharmaceutically acceptable salt thereof according to claim 26,
wherein the skin disease is a skin disease selected from contact
dermatitis and atopic dermatitis.  30. Use of the pyrazolopyrimidine
derivative or the pharmaceutically acceptable salt thereof according
to any one of claims 1 to 16 for the manufacture of an agent for the
preventicn and/or treatment of a skin disease. 10 31, The use
according to claim 30, wherein the skin disease is a skin disease
selected from acne vulgaris, drug eruption, contact dermatitis,
dermatitis due to venomous moth, pollen dermatitis, urticaria,
psoriasis, atopic dermatitis, candidal Is dermatitis, seborrheic
dermatitis, eczema, Stevens-Johnson syndrome, toxic epidermal.
necrosis, erythema multiforme, erythema nodosam, granuloma annulare,
pityriasis rosea, rosacea, lichen planus, lichen pilaris (keratosis
pilaris), photosensitivity, solar dermatitis, miliaria, herpes
simplex, 20 Kaposi's varicelliform eruption, impetigo contagiosa,
staphylococcal scalded skin syndrome, erysipelas, slap cheek, lupus
erytbematosus, keloid, Hailey-Railey disease, scabies and linear
dermatitis.  32. The use according to claim 30, wherein the skin
disease is dermatitis.  33. The use according to claim 30, wherein
the skin disease is a skin disease selected from contact dermatitis
and atopic dermatitis.    








