DESCRI PTI ON ACETAM DE DERI VATI VE, PROCESS FOR PREPARING THE SAME, AND A
PHARVACEUTI CAL COWVPCSI TI ON CONTAI NI NG THE SAME 5 TECHNI CAL FI ELD The
present invention relates to a novel acetam de derivative selectively

- agting on the peripheral -type benzodi azepi ne receptors, nore particularly,
an acetam de derivative having 2-phenyl-4-pyrimdi nylam no noi ety or

2- phenyl - 10 4-pyrimdinyl oxy noiety, a process for preparing the sane,

. and a pharnaceutical conposition containing the sane. BACKGROUND ART In the
" central nervous system of the mammal s, including human, there are three

ki nds of benzodi azepi ne (hereinafter [ eferred to as BZ) 15
recognition sites, and each is naned)ggggﬂtlgﬁ{fté& ([err], [err])
benzodi azepi ne receptors and a peripheral -type ([err]) benzodi azepi ne
receptor, respectively (hereinafter, occasionally referred to as

iﬁl[)ﬁér%h;ﬁ]ceﬂ]ce)r BZ‘ err!-remﬁtor ang BZ! errh recegimﬁﬁfmm

peripheral tissues or ans_such as ki dne liver, heart., etc., -but
it especially dist IAB Mﬂé %@WM {IHEE SAMEY i ni um

organs such as adrenal gl ands, testicles, etc., or in the cells deeply
participaing in the inflanmmtion-i mune systemin whol e body such as nast
cells, lynmphocytes, macrophages, blood platelets, etc., so that the

physi ol ogi cal ABEINSCALNERIID i pheral -type BZ-receptor have recently been
drawi ng attention. 2 o ]

The present invention relates to a novel acetamide derivative selectively
acting on the peripheral-type benzodiazepine receptors, more particularly, an
acetamide derivative having 2-phenyl-4-pyrimidinylamino moiety or 2-phenyl-

10 4-pyrimidinyloxy moiety, a process for preparing the same, and a pharmaceutical
composition containing the same.
BACKGROUND ART

In the central nervous system of the mammals, including human, there are

three kinds of benzodiazepine (hereinafter, occasionally referred to as BZ)

15 recognition sites, and each is named as central-type (4, ) benzodiazepine
receptors and a peripheral-type (®3) benzodiazepin;e receptor, respecti\iely
(hereinafter, occasioﬁally referred to as BZw;-receptor, BZw,-receptor and
BZw;-receptor, respectively). Among them, the peripheral-type BZ-receptor
unevenly distributes in the peripheral tissues or orgaﬁs sﬁch as kidney, liver,

20 | heart, etc., but it especially distributes with high density iﬁ the cells of the
endocrinium organs such as adrenal glands, testicles, etc., or in the cells deeply
participating in the inflammation-immune system in whole body such as mast

cells, lymphocytes, macrophages, blood platelets, etc., so that the physiological

roles of the peripheral-type BZ-receptor have recently been drawing attention.



On-t he ot her hand, the peripheral -type BZ-receptor is present a lot in the
m tochondrial nmenbrane of glial cells in the brain, and it participates in
chol esterol influx into the mtochondrial menbrane, and hence, it is

t hpught to act on the biosynthesis pathway of cholesterol into

neur osteroi ds such as 5 al | opr egnanol one,

al | ot etrahydr odeoxycorticosterone (THDOC), etc. via pregnenol one. Thus, it
is considered that stinulation of the peripperal -type BZ- receptor

" accel erates the synthesis of neurosteroids in the brain which affect the

choride ion chapnel ti rocess, I ndi to the.neurosterqi.d-specific
recognition sit g?? g‘ﬁ\@r Egﬁ‘&] 1 SrﬂeﬁBBéfag'rWBe ﬁ%"fﬁcﬁp&é&%m%fm&%ﬁépﬁggt er,
occasionally 10 , referred tqo as GABA[err]-receptor) [¢cf. Roneo, .E., et
al ., J. Phar nadpitochopgrialmembrangof I-QﬁX]S 1 Mﬂq’ apd {PATHEIRAasdti ng a
non- BZ nucl eus and sel ectively show ng an_affinity for &E&Eﬂperi,p%al -type
BZ-recept or hashplesterel influzsiato the mitpshendriabapermblane, an & #48 thoughkikai )
No. 201756/1983 (EP-A-94271), and since then, 15 ~  wvarious ¢onpounds are
di scl osed i n neey ohithe biasynthkesispathwiaypficholesterob phtonpurosteroidhoiitsheds t her e
i's no conpound which has actually been used as a nedicanent. As a conpound
havi ng a rfon- Balloptsgnasolons, sHbtettahydiodeoxyudirtigosteroaef(THOC) oetc: Mia -
peri pheral -type BZ-receptors, in addition to the above, there 20 have
been known t he pregmenoteie. dTkus, dbisconsidzsgbthat stidalation of the perpherat-dypeoBZ-
(Kokai) Nos. 5946/1987 and 32058/ 1990. Japanese Patent First Publication
(Kokai ) No. 5946¢¢6i7a¢deleratedhs sgnthesie of Rat@iroidssinl the dwainmvhichcasfeos thel s
of the following formula, which are bound to the peripheral -type
BZ-receptor, armhoside iosehahnelsgating mogesscisy binding to the neurosteroid-specific
recognition site on the y-aminobutyric acid-A-receptor (hereinafter, occasionally
10 referred to as GABA 4-receptor) [cf. Romeo, E,, et al., J. Pharmacol. Exp. Ther.,

262, 971-978 (1992)].
A compound having a non-BZ nucleus and selectively showing an
affinity for the peripheral-type BZ-receptor has been disclosed in Japanese
Patent First Publication (Kokai) No. 201756/1983 (EP-A-94271), and since then,
15 various compounds are disclosed in many literatures including patent |
applications. However, there is no compound which has actually been used as a
medicament. |
As a compound having a non-BZ nucleus and selectively showing an
affinity for the peripheral-type BZ-receptors, in addition to the above, there
20 have been known the compounds disclosed in Japanese Patent First Publication
(Kokai) Nos. 5946/1987 and 32058/1990.
Japanese Patent First Puﬁlication (Kokai) No. 5946/1987 (EP-A—205375,
USP 4788199) discloses amide compounds of the following formula, which are

bound to the peripheral-type BZ-receptor, and are useful as anxiolytics,



3_anticonvul sants and anti angi na agents, and for the treatnment of inmuno-
deficiency syndrone. [err] 5 wherein Ais a nitrogen atomor =CH; Bis a
nitrogen atomor =CH; V and Ware the sanme or different and each a
hy&r ogen atom a hal ogen atom an al kyl group or an al koxy group both
having 1.to 3 carbon atom etc.; Zis bound in 10 the ortho- or
para-position with respect to the B, and is a phenyl group, a thienyl
group, a pyridyl group, or a phenyl group gubstituted by 1 to 2 groups
sel ected froma hal ogen atom an al kyI group or an al koxy group both having
1 to' 4 carbon atons rifluoroneth |tro r ou a chain of
-X-(CH[err])[ePPﬁlc?‘bHi?%§ And @nfign PP]%QF%& (ﬁjgorbtgl 'h&’cﬁ“?‘HBo or
par a- posi tion \gléh 15 pect to the By Ris a hydrogen atomor an al kyl
group having 19¢ C@“E&ls Ofins; R err] and Rerr] are the same or
different and each a straight chain or branched chain al kyl group having 1
to 6 carbon atons, a cycloal kyl group having 3 to 6 carb atons, a phenyl
group, a phenyl al kyl group or a cyclo-_al kyI aI kyI rM rein the al kyl
tons andXhé€CHp— noi ety has 3 to 6
Aavi ng 3 t 6 car bon atlQ wherein the

he a 2-positiBn with respect to the nitrogen

noiety has 1 to 3 carbon
carbon atons, or an al ken
doubl e boAd is not |ocate

atom and Rlerr] and R[er ine together with the nitrogen atomto
whi ch they are attached orm Z)I i di ne, piperidine, norpholi ne or
t hi onor phol i ne ring; Xls-CHR[err] -NR[err]-, -SO, -SCIerré
wherein A is a nitrogen atom or=CH-; Bisa nitrogen atom or = H-; V and W
are the same or different and each a hydrogen atom, a halogen atom, an alkyl
group or an alkoxy group both having 1 to 3 carbon atom, etc.; Z is bound in
10 the ortho- or para-position with respect to the B, and is a phenyl group, a
thienyl group, a'pyri_dyl group, or a phenyl group substituted by 1 to 2 groups
selected from a halogen atom, an alkyl group or an alkoxy group both having 1
to 4 carbon atoms, trifluoromethyl group and a nitro group; a chain of
—X—(CH3),~(CHR),,~CONR;R, is bound in the ortho- or para-position with
15 respect to the B; R is a hydrogen atom or an alkyl group having 1 to 3 carbon

atoms; R; and R, are the same or different and each a straight chain or

branched chain alkyl group having 1 to 6 carbon atoms, a cycloalkyl group
having 3 to 6 carbon atoms, a phenyl group, a phenylalkyl group or a cyclo-
alkylalkyl group wherein the alkyl moiety has 1 to 3 carbon atoms and the -
20 cycloalkyl moiety has 3 to 6 carbon atoms, or an alkenyl group having 3 to 6
carbon atoms wherein the double bond is not located at the 1,2-position with

respect to the nitrogen atom, and R; and R, may combine together with the

nitrogen atom to which they are attached to form pyrrolidine, piperidine,

morpholine or thiomorpholine ring; X is -CHR3—, ~NR4—, ~SO—, -SO,—, an



oxygen atomor a sulfur atom R3 is a hydrogen atom or an al kyl group
having 1 to 3 carbon atons; R err] is an al kyl group having 1 to 3 carbon
atons; mis 0 or 1; andnis 0, 1 or2, provided that when X is -SO,
-S9err]- or -NR[err]-, the total nunber of m+ 5 n shoul d be at | east
1, and that when both of A and B are a nitrogen atomand Z is at the
para-position with respect to the B, X should not be -CHR[err]-, and that
~when Ais =CH, Bis a nitrogen atom Zifnérlthe ortho-position with
respect to the B, X is an oxygen atom and is a hydrogen atom .the total
nunmber of m+ n is other than_ 1, and exc)udjn )
2- phenyl - 4- qui RSY§EN ALOTP OF 2B Ra 18 2 hsirogen atom 9EaLcd gsQuR having: st
Publ i cati on (Kokai) No. 32058/ 1990 (EP-A- 346208, USP 5026711) di scl oses
that 4-am no- 31aardearhaniatsrhs;N R 449 analiad grodp hieingdl loB\carboh atomb;ans ixddoan
affinity for the peripheral -type BZ-receptor both in vivo and in vitro, and
can be used in I's or treatnent of human cardi ovascul ar
di seases, or a Eﬁd§ﬁ$§a¥b€?gic agent, or in the prophylaxis 15 or

treatnment of infectigus d| s L he eat 0
wherein Rlerr] and B8 Flfd e@%?&s%&#— ¢ 2at‘3' tg?ﬁ(ta@%mﬂf%ﬂw%
group, or a C2-C6 al kenyl group, a phenyl group or benzyl group, or
Rlerr] and® R enrqhqui@bc@trlﬂastelwgbthaemhnmbothtﬁMandagm anisrages atpincand Bey

are attached to forma Clerr]-Clerr] 5 saturated heterocyclic group;
Rlerr] is a hyds agthe paraiposition] with|reshest t9 the ByX shavlgpotbpr€iR3gandghar a
Cerr]-Cerr] phenylal kyl group; R4 is a hydrogen atomor a Cerr]-Cerr]

a Q"r | ga)gfr Riwfienl A38 SCRE B lis éhﬁr@é’«ﬁ{“atarrh%jfs%‘%ﬂe BHARNpARittH Wi TesicRito 2
the B, X is an oxygen atom and R is a hydrogen atom, the total number of m +n
is other than 1, and excluding 2-phenyl-4-quinolyl-N,N-dimethylcarbamate.

10 Japanese Patent First Publication (Kokai) No. 32058/1990 (EP-A-
346208, USP 5026711) discloses that 4-amino-3-carboxyquinoline compounds
of the following formula show an affinity for the peripheral-type BZ-receﬁtor
both in vivo and in vitro, and can be used in the prophylaxis or treatment of
human cardiovascular diseases, or as an antiallergic agent, or in the prophylaxis
15 or treatment of infectious diseases, or in the treatment of anxiety.
I R
Rs R4—N—CH-(CHp),— CO-N_

Ry
B\"AI A -COZ
Rs ¢+ o
20 | D III Ryo
O

wherein R1 and R; are each a hydrogen atom, a C{-Cg alkyl group, or a C,-Cg
alkenyl group, a phenyl group or a benzyl group, or R; and R, may combine

together with the nitrogen atom to which they are attached to form a C4-Cy



al Xyl or al koxy group, a nitro group, or a trifluoronmethyl group, or
conbine 5 together to forma nethyl enedi oxy group; Zis OR7 (R7 is a
hydrogen atomor a Clerr]-Clerr] alkyl group), -NRerr]Rerr] (R err] and
Rlerr] are each a hydrogen atom a C[err]-Clerr] alkyl group, a phenyl
group or a benzyl group), a (Jerr]-Cerr] alkyl group, a benzyl group, a
C4-C6 aryl group which may optionally have a heteroatom Rerr] is a

. hydrogen atom a (err]-Cferr] al kyl groupor a phenyl group (provided that
when Z is not a 10 benzyl group or an aryl group, R3 is not a hydrogen
atom and a phenyl group and a benzyl group may optionally. be substituted
by a hal ogen asahrated bptsregyclicegroppia Rapisya hydrpgen atom.id GxiGeyalkyl SHoup: &

nitro group, a trifluoronethyl group or a hydroxy group, and these al kyl

and al koxy gr Oﬁﬁénﬁr%oﬁﬁircﬁliagms-cyﬁidhgldlkﬂngﬂ@aﬁ thlisra Bydrogéen aon BEQ, ClDC4

respectively); ni’s ohe and 15

N, and the oth | h th
ot hor hand, 1 nENT ERUen B dtadhes s@%a%*w@‘\esm@wia? G a Cres "

2- phenyl - 4- pyr| ni di nyl ami no noiety. For exanple, USP 3631036 discloses sone

conpounds r epr elleyhbediknxyeroEpey aite grquipe oy hiziﬂp9mnmthy}'g&b0pam cambivet ani de
- as a synthetic internediate for 5-am no-2,6-di-substituted-7H 20

pyr rol o[ 253- d] mgeitidrddrform d@ﬂg&&iﬂﬁxngmﬂp;)ﬁis ORyRedspyddegenceatonsena ed
by 2-(5-cyano-6-net hyl am no- 2- phenyl - 4- pyri m di nyl ami no)- acetam de as a

ovever | the. prarhaiyh gt NERRIA kDY Qufichlionen Mk, 2 STl

been di scl osed yet. Besides, Pharnazie, 43, 537-538 i %88) di s | oses sone
conpounds r epr 8K, @Phspyl group or a benzyl grotp), a C;-Cy alkyl group, a Benzy! group,
- 2-(5-acetyl - 6-net hyl - 2- phenyl - 4- pyri m di nyl t hi 0) - N- (4-chl or o-

a C4-Cg aryl group which may optionally have a heteroatom; Ry is a hydrogen
atom, a C;-C4 alkyl group or a phenyl group (provided that when Z is not a
10 benzyl_ group or ari aryl group, Rj is not a hydrogen atom, and a phenyl group
| and a benzyl group may optionally be substituted by a halogen atom, a C;-C;

alkoxy, alkyl or thioalkyl group, ﬁ nitro group, a trifluoromethyl group or a
hydroxy group, and these alkyl and alkoxy groups are straight chain, branched
chain or éyclic ones, respéctively); nis0,lor2; pisOor1; oneof A, B, Cand
15 D is N, and the other ones are each CH, or all A, B, C and D are each CH.
On the other hand, there are known some acetamide derivatives having a
~ 2-phenyl-4-pyrimidinylamino moiety. For example, USP 3631036 discloses
some compounds represented by 2-(5-cyano-2-phenyl-4-pyrimidinyl-
émino)acetamide as a synthetic intermediate for 5-amino-2,6-di-substituted-7H-
20 pyrrolo[2,3-d]pyrimidines. USP 3631045 discloses some compounds
represented by 2—(5-cyano-6-methylémino-2—pheny1-4-pyrimidinylamino)—
acetamide as a synthetic intermediate for 4_,STdiamino-7H-pyrrolo[2,3-d]~

pyrimidines. However, the pharmacological‘activities of these compounds have



phenyl ) acet am de and 2-(5-acetyl -6-nethyl - 2- phenyl - 4- pyri m di nyl t hi 0) -'N- (4-
5 nmet hyl phenyl )acetam de, as a synthetic internediate for

t hi eno[ 2, 3-d] pyri m di ne derivati ves. I\/breover it is also disclosed in said
| iterature that 2-(5-acetyl-6-

net hyl - 2- phenyl - 4- pyri mi di nyl t hi o) - N—(4 chl orophenyl ) acet am de shows

anti bacterial activity against Bacillus subtilis. D SCLOSURE OF | NVENTI ON
.10 The present inventors have intensively studied in order to
prepare a conpound acting selectively and potently on BZ[err]-receptor, and
have found the acetam de derivatives of the followng formula (1), and
finally have ancwrpbaenhhslclow petlesent i nvention. An object of the present
invention is to provide a novel acetam de 15 derivative acting

sel ectively and pot Besides,dPh&iazie, U3; 5321338r(198R)r disglasesi sonieacdmpoursispr ovi de
an acetam de derivative having a 2-phenyl-4-pyrimdinylamno noiety or a

2- phenyl - 4- pyr represenyedby 2+(i-atetyl-Bapethyh2-phenyhd-pyramidinylihiopN-{(4chloro-
provides a useful conpound having an anxiolytic activity and being useful

i n the treat mephewfl)aceramilecimtic2gSacetyid G- methydtd- phénM—menmlnyhmto)Nm-

I nvention is to provide a process for preparing said conpound. Still

further ol ect nithylphepylyscetimidey anhisgnthetic intefmedintecfon thibao[28-dipyrimidine
conposition containing said conpound. These objects and the advantageous

features of thdefAvapai! Morsyver,dbisdlSo ¢l ih SaidNitekire kst ¢5-aestyl-6- t hi s
art fromthe foll ow ng description. 7 The present invention provi des an

acet ani de der i wiithyle2 Pheh§E4 irimdingiey NitAchloroplenyAceaasds sksws ¥
acceptabl e acid addition salt 1ereof (herei nafter,

antibacterial activity against Bacillus subtilis.

DISCLOSURE OF INVENTION

10 The present inventors have intensively studied in order to prepare a

compound acting selectively and potently on BZ®;-receptor, and have found

the acetamide derivatives of the following formula (I), and finally have
accomplished the present invention.
An object of the present invention is to provide a novel acetamide
15 derivative acting selectively and potently on BZs-receptor, more particularly,
to provide an_acetamidé derivative having a 2-phenyl-4-pyrimidinylamino
moiety or a 2-phenyl-4-pyrimidinyloxy moiety. Especially, the present
~ invention provides a useful compound having an anxiolytic activity and being
useful in the treatment of immune diseases. Another object of the present
20 invention is to provide a process for preparing said compound. Still further
object of the present invention is to provide a pharmaceutical composition
: containing said compound. These objects and the advantageous features of the
present invention are obvious to any skilled person in this art from the following

description.



ocegasionally referred to as "the conpound of the present invention"), a
process for preparing the sane, and a pharmaceutical conposition containing

the sane. 5 [err] 10 wherein Xis -O or -NRerr]-, Rerr] is a hydrogen
atom a |lower al kyl group, a |lower al kenyl group or a cyclol al kyl -1 ower

al kyl group, R2 is a |lower alkyl group, a cycloal kyl group, a substituted
or 15 unsubsti tuted phenyl group, or a substituted or unsubstituted

. phenyl -1 ower al kyl group, or R err] and _R[ﬁr] may optional |y conbine
together with the nitrogen atomto which tHey are attached to forma group
of the formula: [err] 20 wherein Ais a single bond, -CHerr]-, -O_ or,

" _NH, Ra and Rb ar e Thedpresens inventior proyidescanjacesamnide derivasiye of sbo following

| ower al kyl group, or when Ais a single bond, and Ra and Rb are | ocated at

t he 2-positi onfemeulail), 3 pharmaceically anceptatlpacid addition salé thezedfo(hereinafterof

the 2-position and the 3- position and Ra and Rb may optionally conbine to

form a phenyl ocoapiomaly seferrbg do agétheacampound ofithe prdsght imventiom?), a process
hydr oxy- | ower al kyl group, 5 R4 is a hydrogen atomor a | ower alkyl
group, -or R3 afior préparpg dpt same) dnd & phinimeretitigaltdosapositidn cdtainingthe saen
and the nitrogen atomto

5
llzs
Ry
X~CH-CO~N_
R R
5 I\N 2
P
R N ()
R7 '
10

wherein X is ~O- or -NR4—,

R, is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a
cyclolalkyl-lower alkyl group,

R, is a lower alkyl group, a cycloalkyl group, a substituted or

15 unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower

alkyl group, or R; and Ry may optionally combine together with the nitrogen

atom to which they are attached to form a group of the formula:

20

wherein A is a single bond, -CH,—, ~O— or ~NH-, R, and Ry, are the same

or different and each a hydrogen atom or a lower alkyl group, or when A

is a single bond, and R, and Ry, are located at the 2-position and the 3-



which they are attached to formpyrrolidine, piperidine, or 2,3-dihydro-1H
indole ring, Rerr] is a hydrogen atom a |ower alkyl group, a | ower

al kenyl group, a 10 hydr oxy-l'ower al kyl group, a substituted or

upsubsti tuted benzyl oxy-I ower al kyl group, an acyl oxy-lower al kyl group, a
| ower al koxy-I|ower al kyl group, a trifluoromethyl group, a hal ogen atom an
am no. group, a nono- or di-lower alkylam no group, an acylam no group, an
am no-lower al kyl group, a nitro group, a r bamoyl group, a nono- or

di - | ower al kyl car banoyl group, a 15 carbdkxyl group, a protected carboxyl
group, a carboxy-lower alkyl group or a protected carboxy-|ower alkyl
group, Rlerr] is a ppsitiogercspeoiiyely, thewarben RWH%@%@S,Z'EOQIHPHIE‘@@@?%‘E hyl
group or a substituted or unsubstituted phenyl group, or Rerr] and R err]
may optional |y conbiposition dndrRy andRj,enay ppaondlly mmgi;lesp farm 3 pheng] ringo

R7 is a hydrogen atom a halogen atom a |ower alkyl group, a | ower al koxy

group, a1 i {1 uor omgtlyly i@ fen ol RWerdIRyroBH o B ek PIGweRalRYIO- Of

di - | ower al kyl am no group,” a Tyano group or group, i s a hydrogen
atom a halogen atom a |lower al kyl group or a | ower 9 al koxy group. The
phar maceut i cal BJP%cept abl e acid addition salt of the compound of the

~formula (1) includes, a pharpaceutical ly_acceptapl e aci d_.addition salt of
t he conpoend of the @ﬁﬁnm{;{?gsn afome Ar & fever g‘i&’f%’l’"ﬁ“}” ehBa@mdRe WY m an aci d

5 addition salt thereof, for exanple, a salt with an inorganic acid such
as hydrochl ori @ptiohzllly ebmbihe togelilyetrwith dhel earboul ftatmeandthespiegen atom to or a

salt with .
which they are attached to form pyrrolidine, piperidine, or 2,3-dihydro-1H-
indole ring,

Rjs is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a

10 hydroxy-lower alkyl group, a substituted or unsubstituted benzyloxy-lower
alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a
trifluoromethyl group, a halogen atom, an amino group, a mono- or di-lower
alkylamino group, an acylamino group, an amino-lower alkyl group, a nitro
group, a carbamoyl group, a mono- or di-lower alkylcarbamoyl group, a

15 carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a
protected carboxy-lower alkyl group,

Rg is a hydrogen atom, a lower alkyl group, a triﬂuoromethyl group or a
substituted or unsubstituted phenyl group, or R5 and R¢ may optionally
combine to form <(CH,),— (n is 3, 4, 5 or 6),

20 R is a hydrogen atom, a halogen atom, a lower alkyl group, a lower

alkoxy group, a trifluoromethyl group, a hydroxy group, an amino group, a
mono- or di-lower alkylamino group, a cyano group or a nitro group,

Rg is a hydrogen atom, a halogen atom, a lower alkyl group or a lower



an-organi c acid such as naleate, funmarate, oxalate, citrate, tartrate,

| act ate, benzoate, nethanesul fonate, etc. The conpound of the fornula (1)
and an acid addition salt thereof nmay exist in the formof a hydrate and/or
a_solvate, and the 10 present invention also includes these hydrates and
solvates as well. The conpound of the fornmula (1) may have one or nore
asymetric carbon atons, and by which stereoi soners thereof are possible,
and the conpound of the fornmula (1) nmay exist in a mxture of two or nore
stereoi sonmers. The present invention also i’nhcl udes these. stereoi soners, a
15 m xture thereof, and a racemc m xture thereof. The terns used in the
present descri plkoxy grompcl ai ns are expl ai ned bel ow. The | ower al kyl group
and the | ower al koxy group include a straight chain or branched chain al kyl
or al koxy group haviThg pharmaéeuticallyraczeptable acidpdditionssalt ofithecempraimdnefd

ot herwi se. The lower al kyl group is, for exanple, 20 nmet hyl , et hyl,
propyl, isopropys formulyKT) inslndes ulphaymaceuticaliy dcteptable atidaddition salt jof ithe
groups for R3, R4, R5, R6, R7 and R8 are preferably ones having 1 to 4

carbon atons. Tbmpoundrofahé dasmglaqiipwhich showschasiqityeenoughhtoxiprmedrhacig,
propoxy, and butoxy. The | ower al kenyl group includes ones having a double

bond excemt foradéiiotesilt theeeof; forrstapbs % daltowith aaridolzanicari@ such éis car bon 25
atons, for exanple, allyl, and 2-butenyl. The cycl oal kyl group includes

ones 10 hav ih?ﬂr&lﬂ@ri@e, taidesrontidethydreiodide; snifate, phicdphateyRyd., or a salt with
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cycl ooctyl. The

o Ch 1 B Ry mont  anad el cal Kyl ar oups.
for exanple, cyehopstepmkinBilifonate, etc. The compound of the formula (I) and an acid
addition salt thereof may exist in the form of a hydrate and/or a solvate, and the
10 present inventioh also includes these hydrates and solvates as well.

The compound of the formula (I) may have one or more asymmetric
carbon atoms, and by which stereoisomers thereof are possible, and the |
compound of the formula (I) may exist in a mixture of two or more
stereoisomers. The present invention also includes these stereoisomers, a

15 mixture thereof, and a racemic mixture thereof.

The terms used in the pres'ent description and claims are explained below.

The lower alkyl group and the lower alkoxy group include a straight
chain or branched chain alkyl or alkoxy grdup having 1 to 6 carbon atoms,
respectively, unless defined otherwise. The lower alkyl group is, for example,

| 20 methyl,' étﬁyl, propyl, isopropyl, butyl, isobutyl, pentyl, and hexyl. The lower
alkyl groups for R3, Ry, Rs, Rg, R; and Ry are preferably ones having 1 to 4

carbon atoms. The lower alkoxy group is, for example, methoxy, ethoxy,
propoxy, and butoxy. The lower alkenyl group includes ones having a double
bond except for between the 1- and 2-positions, and having 3 to 6 carbon

25 atoms, for example, allyl, and 2-butenyl. The cycloalkyl group includes ones



5 . cyclopentyl nmethyl, and cycl ohexyl methyl. The hal ogen atomis fluorine,
chlorine, brom ne, and iodine. The substituted or unsubstituted phenyl
group includes a phenyl group which nay optionally be substituted by one or
twe groups selected froma halogen atom a Cerr]-Clerr] al kyl group, a
Cerr]-Cerr] al koxy group, a trifluoromethyl 10 group, an am no group,
a nono- or di-Cferr]-Clerr] alkylamno group, a cyano group and a nitro
group, for exanple, phenyl; 2-, 3- or 4-chh@rophenyl; 2-, 3- or 4-

br omophenyl; 2-, 3- or 4-fluorophenyl; 2,4-dichl orophenyl;

2, 4-di br onophenyl ;> 2, 4-di fl uorophenyl ; 2-, 3- or 4-nethyl phenyl, 2-, 3- or
4- met hoxyphenyhaving, 3 ® 8 ¢arbpn ammw%wmmnlcmmirrppﬂ cyglobutyl, cyclopentyl,

4- am nophenyl; 2-, 3- or 4-nmethylam no- 15 henyl; 2-, 3- or

4- di met hyl ani noptlehgxyl, 2ycloBeptyl, mcbgjaalomtyhy'ﬁ'ﬁe ayeloalkyl-dower alkyl group

4-ni trophenyl. The exanples of a group of the formula: [err] i ncl udes
ones bei ng exeimiludéscan atkyl gréup havimgslites 4 icarthadatomsuwbichss isubstiutedzsnone
group, and nore preferable ones are phenyl, 4- or 3-chlorophenyl, 4- or

3- br onophenyl , of thbove menfiohed oyclphkkyy Eroupsdfot-exatripbe; \qyclopropylftethyl,
substituted or unsubstituted phenyl -l ower al kyl group includes an al kyl

group havisng 1cyelopeaslinethyd} atcydlokidxylmetiyds Theltabokenyatomeis dfuarine, above
menti oned substituted or unsubstituted phenyl groups, for exanple, benzyl,

2-, 3- or 4-chlcAiphe)Bidming; afd sdienzyl , 3- or 4-fluorobenzyl,
4- et hyl benzyl, 4-met hoxybenzyl , phenet hyl, and 2-(4-chl orophenyl)ethyl.

The hydroxy-| ower alhe¢l subjsEtited o isdabstaited ﬂfh@nrwrg%lip fitideg 4 phényl graapon
atons which i's substituted by a hydroxy group, for exanple, hydroxy-
met hyl, 2-hydr euigh hydy opfiénally bl seBsRaRDBY ord8r 6w Frolps ®Iectéd from a

halogen atom, a C;-C; alkyl group, a C;-C3 alkoxy group, a trifluoromethyl

10 group, an amino group, a mono- or di-C;-C; alkylamino group, a cyano group
and a nitro group, for example, phenyl; 2-, 3- or 4-chlorophenyl; 2~, 3- or 4-
bromophenyl; 2-, 3- or 4-ﬂuorophenyl; 2,4-dichlorophenyl; 2,_4-dibromopheny1; | .
2,4-diﬂuorophenyl; 2-, 3- or 4-methylphenyl, 2-, 3- or 4-methoxyphenyl, 2-, 3- or
4-trifluoromethylphenyl; 2-, 3- or 4-aminophenyl; 2-, 3- or 4-methylamino-

15 phenyl; 2-, 3- or 4-dimethylaminophenyl; 2-, 3- or 4-cyanophenyl; and 2-, 3- or
4-nitrophenyl. .

The examples of a group of the formula: \@_R includes ones
g -

_ Re
being exemplified above for the substituted or unsubstituted phenyl group, and

more preferable ones are phenyl, 4- or 3-chlorophenyl, 4- or 3-bromophenyl, 4-
20 or 3-fluorophenyl, and 4-methoxyphenyl. The substituted or unsubstituted
phenyl-lower alkyl group includes an alkyl group having 1 to 4 carbon atoms
which is substituted by one of the above mentioned substituted or
unsubstituted pheny! groups, for example, benzyl, 2-, 3- or 4-chlorobenzyl, 4- '

bromobenzyl, 3- or 4-fluorobenzyl, 4-methylbenzyl, 4-methoxybenzyl,



5, unsubstltuted benzyl oxy-1 ower al kyl group includes a | ower alkyl group
substituted by one or two groups selected froma benzyl oxy group wherein

t he phenyl noiety may optionally be substituted by a hal ogen atom a
C.err]-Cerr] alkyl group and a CJerr]-Clerr] al koxy group, for exanple,
benzyl oxynet hyl, 2-, 3- or 4- chl orobenzyl oxynet hyl,

3- bronobenzyl oxynet hyl , 4-fl uorobenzyl oxynet hyl, 10 2,4- or

3, 4-di chl orobenzyl oxynet hyl , 4-met hyl benzyl ?xynethyl, 2-, 3- or 4-

met hoxybenzyl oxynet hyl , and 2- benzyloxyethQ The acyl group includes an

al kanoyl group having 2 to 4 carbon atom or_a benzoyl group which may
optionally be smmncﬁwbtmi Hy(d=chlonophenyletb. a Clerr]-Clerr] al kyl group or
a CJerr]-Cerr] al koxy group, for exanple, acetyl, prop|onyl benzoyl 2-,
3- or 4-chl or obenzoylhe hydroxg-lowsr abeyl group insh alkyl growp having 1

4-f| uorobenzoyl, 4-nethyl ben and 4- nethoxybenzoyl The ac on -Iomer
al kyl group i n«iarhtnsamms)whtc}nf;wpbsmumdabxlaﬂmdrom groupy femexanplexhy P
which is introduced fromthe above nentioned acyl groups, for exanple,

acet oxynet hyl , rhethyhy2-hygroxtybshyl, and Bthydotweypropyl. Bhy sebdli}tll;ed or

3- br onobenzoyl oxynet hyl , 4-fl uorobenzoyl oxynet hyl, 2-nethyl- 20

benzoyl oxysret hydnsubstitutedibédryigye oot alkyhptdup incliides ladosrer alkydgroipwer

al kyl group includes an al kyl group having 1 to 4 carbon atons which is
substituted by s@bst@ﬂuk@d(bﬁwn@wr oy grugips selectedcfrohoa bahgylexy fgroue wdeptia, the
met hoxynet hyl , et hoxymnet 2- met hoxyet hyl , and 3-nmet hoxypropyl. The nono-

or di-lower al ipHeal Mo ?]'Qtiﬂy bﬁﬁbﬂﬂgsbélumﬁtﬂ&dgfyo&lhalogeﬂ%t(ﬁﬂb@Uﬂ-@g atkyby
one or two al kyl groups having 1 to carbon atons, for exanple,

i propyl - o ndtouRPhERGPCER éa&m‘?ﬁm L N

am no group

chlorobenzyloxymethyl, 3-bromobenzyloxymethyl, 4-fluorobenzyloxymethyl,
10 2,4- or 3,4-dichlorobenzyloxymethyl, 4-methylbenzyloxymethyl, 2-, 3- or 4-
‘methoxybenzyloxymethyl, and 2-benzyloxyethyl. The acyl group includes an
alkanoyl group having 2 to 4 carbon atom or a benzoyl group which may
optionélly be substituted by a halogen atom, a C;-C; alkyl group or a C;-C;
alkoxy group, for example, acetyl, propionyl, benzoyl, 2-, 3- or 4-chlorobenzoyl,
15 2-, 3- or 4-bromobenzoyl, 2-, 3- or 4-fluorobenzoyl, 4-methylbenzoyl, and 4-
methoxybenzoyl. The acyloxy-lower alkyl group includes a lower alkyl group
substituted by. an acyloxy group which is introduced from the above mentioned
acyl groups, for example, acetoxymethyl, benzoyloxymethyl, 4-chlorobenzoyl-
oxymethyl, 3-bromobenzoyloxymethyl, 4-fluorobenzoyloxymethyl, 2-methyl-
20 benzoyloxymethyl, and 4-methoxybenzoyloxymethyl. The lower alkoxy-lower
alkyl group includes an alkyl group having 1 to 4 carbon atoms which is
substituted by an alkoxy group having 1 to 4 carbon atoms, for example,
methoxymethyl, ethoxymethyl, 2-methoxyethyl, and 3-methoxypropyl.

The mono- or di-lower alkylamino group includ;s an amino group



sybstituted by the above nentioned acyl group, for exanple, acetylam no, 5
pr opi onyl am no, benzoyl am no, 4-chl orobenzoyl am no, and 4-fl uorobenzoyl -

am no. The am no-|lower al kyl- group includes an al kyl group having 1 to 4
carbon atons which is substituted by an am no group, for exanple, am no-
met hyl , 2-am noethyl, and 3-am nopropyl. The nono- or di-I|ower alkyl-

car banoyl group includes a carbanoyl group substituted by one or two al kyl
10 groups having 1 to 4 carbon atons, ?% exanpl e, met hyl car banoyl ,

di met hyl - car banoyl, di et hyl car banoyl, and i propyl carbanmoyl . The protected
car boxyl group incl udes a carboxyl group which is protected af r ot ec I ng
group whi ch cafubkstituted byconeapiwa aBsylrgfaum hayiag drtotﬁlﬁfl‘r 8@@8?%1% % e?‘%‘lnp e
exanpl e, a carboxyl group protected by a Cferr]- %err] al kyl. group.or b
benzyl group wmethylamino, ethylamine, prepylamieo, dimethylaming, digtisamo, digpropy ups
selected froma hal ogen atom a Qerr]mg[err] al kyl group _and a
Clerr]-Cerr] ahlinayangreshplmethylaminopThe asfylahinogroup inddudessaranino grovpp
are net hoxycarbonyl, ethoxycarbonyl, propoxy- carbonyl, butoxycarbonyl,

benzyl oxycar bo lubstltutedkﬁ}oﬂmtabmlmm;&mddnqyﬂ grwp,ffmoxamynzwe@xlﬁuun@,o nyI
4- et hyl benzyl oxycar bonyl, and 4-net hoxy- 20 benzyl oxycar bonyl . Anpbng

t hem net iioxycpnispmnﬂanﬂnb,ohmmylmnuﬂo 4mhl¢nmbnpiqﬂammm(ansil4-ﬂnerqheaZ@ylabI e.
The protected carboxy-1ower al kyl group includes an al kyl group having 1 to

4 carbon at ons aiheh The amipetlower atkyd\groe irdhodes anealkybgredpfraving-t eal4
car boxyl group, for exanple, nmethoxy- carbonyl nethyl, ethoxycarbonyl nethyl,

benzyl oxycar bogxibsatdtyins vtiidh ds substitdted bycaty amineognoup) fD,tIexaﬂ!maf] @niihe-
conpounds of the present invention, the preferable one is a
methyl, 2-aminoethyl, and 3-aminopropyl. The mono- or di-lower alkyl-
carbamoyl group includeé a carbamoyl group substituted by one or two alkyl
10 groups having 1 to 4 carbon atoms, for example, methylcarbamoyl, dimethyl- -
carbamoyl, diethylcarbamoyl, and dipropylcarbamoyl. The protected carboxyl
group includes a carboxyl group which is protected by a protecting group |
which can easily be removed by hydrolysis or hydrogenolysis, for example, a
carboxyl group protectéd by a C;-C,4 alkyl group or by a benzyl group which
15 may optionally be substituted by one or two groups selected from é halogen

atom, a C;-Cj3 alkyl group and a C;-C; alkoxy group. The examples of the

protected carboxyl group are methoxycarbonyl, ethoxycarbonyl, propoxy-
carbonyl, butoxycarbonyl, benzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 4-
fluorobenzyloxycarbonyl, 4-methylbenzyloxycarbonyl, and 4-methoxy-

20 benzyloxycarbonyl. Among them, methoxycarbonyl, ethoxycarbonyl and
benzyloxycarbonyl are preferable. The protected carboxy-lower alkyl group
includes an alkyl group having 1 to 4 carbon atoms which is substituted by the
above mentioned protected carboxyl group, for example, methoxy-

carbonylmethyl, éthbkycarbonylmethy], benzyloxycarbonylmethyl, and 2-



coapound of the formula (1) wherein R err] and R err] are the sanme or
different and each a | ower al kyl group, or Rerr] is a |lower alkyl group, a
| ower al kenyl group or 5 a cycl oal kyl -1 ower al kyl-group, Rerr] is a
substituted or unsubstituted phenyl group, or R err] and R err] may conbine
together with the nitrogen atomto which they are attached to forma group
of the formula: [err] (wherein A is -CHerr]- or -O, Rerr]' and Rerr]"’
are the sane or different and each a | ower lgl kyl group), R5 is a hydrogen
atom a |ower alkyl group, a hydroxy-I|ower "al kyl 10 group, a hal ogen
atom an ami no group, an acylamno group, a nitro group or a protected
carboxyl groupf carbguyle®gl. R7 and R8 are the sane as defined above, or
a pharmaceutically acceptable acid addition salt thereof. The npre )
pref erabl e conpound Amongdhe cempeunds, of the present invensinib thriprsierakle pRg A a
(1) wherein R err] and err] are the sane or different and each nethyl 15
group, ethyl grcompo ythe fompla (Dswherspy R andRy, atie the sgme@r glifferest ang er r |
is methyl group, ethyl group, propyl group, isopropyl group, butyl group,
allyl group or ' | e yl
eﬁgﬁ Lagive g%gg&ﬁaq,g{%qgrpis a%WeHallS? gﬁ’(‘i\?ﬂup, N 1oWep diken§T ﬁﬁ)d@tﬁ“

group substituted by a met hoxy Rlerr] is a hydrogen

atom R5.s a hydr om thyl grqup, ethyl. group or _hydro t hyl
group, R6 ﬁs s 2@ CYC?&@RMQO‘WO%EY ﬂgr%‘%e&}l 15 @r%‘ggslt“g?fﬁg?ﬂbséﬁﬁe‘ﬁﬁggﬂq may
optionally conbine to form- -(CHerr])[err]-, Rerr] is a hydrogen atom a
hal ogen atom grohpron RChrd R, mhk @ombine tggether with the hitrogenratomytio whishp,

am no group or nitro group, R8 is a hydrogen atom and X and R4 are the

same as defi ne(ih?]ﬁﬁx\éeat&?xea t@?@ﬁ@gﬁg&h&@ﬁg;{:ﬁgﬁgg abl e ?‘ﬁ%;d(vﬂﬁgiléih! &“iassal t

thereof. The furtther prefera resen ention is
conpound ' —N M
) : Ry’
—CH,- or -O—, R,’ and Ry’ are the same or different and each a lower alkyl
group), Rs is a hydrogen atom, a lower alkyl group, a hydroxy-lower alkyl
10 group, a halogen atom, an amino group, an acylamino group, a nitro group or a

protected carboxyl group, and X, R3, Rg, R and Rg are the same as defined

above, or a pharmaceutically acceptable acid addition salt thereof.
The more preferable compound of the present invention is a compound

of the formula (I) wherein R, and R, are the same or different and each methyl
15 group, ethyl group, propyl group, isopropyl group or butyl group, or R; is

methyl group, ethyl group, propyl group, isopropyl group, butyl group, allyl
group or cyclopropylmethyl group, R, is phehyl group, or a phenyl group

substituted by a halogen atom or methoxy group, Rs is a hydrogen atom, Rs is a
hydrogen atom, methyl group, ethyl group or hydroxymethyl group, Rg is
20 methyl group or phenyl group, or Ry and Rg may opﬁonally combine to form -

—~(CHy)4—, R is a hydrogen atom, a halogen atom, a C;-C5 alkoxy group,



5.~ of the formula (I) wherein Xis -O or -NRerr]'-, Rerr] and Rerr]
are the sane or different and each ethyl group, propyl group or butyl .
group, or Rerr] is methyl group, ethyl group, propyl group, allyl group or
cy€l opropyl methyl group, and R2 is phenyl group, a hal ogenophenyl group or
a met hoxyphenyl group, R3 is a hydrogen atom R4' is a hydrogen atom

nmet hyl group or ethyl group, or R3 and 10 R4' may optionally conbine
together with the carbon atom and the nitr %en atomto which they are
attached to formpyrrolidine ring or 2,3-dirfiiydro-1H indole ring, R7 is a
hydrogen atom a_hal ogen atom methoxy group, trifluoro- methyl group

ami no group or tifluproraetbibhgroupe AMIng STRULHYLMIEPSTOUP Ry 154 bth]ogan@tqqlermq X
are the sane as defined just in the above, or a pharmaceutically acceptable
acid 15 addiand @R, a@lthe shmearidefilRd HORECHRA Maﬂ%&feﬂﬁ@m aé‘&?‘é&ﬂl’é'dcxﬁf the
present invention |s an acetam de derivative of the foll o ng formula (1"’

or the formula har maceutically acceptable acid addition salt -
thereof. [err] ﬁdn@ %&‘8? % is -O or -NR[err]"-, Rerr]" and Rlerr]"’

Sﬁgﬁgft B; ool g?BEF& enﬁu?ih P buntErabi gl sﬁﬁ ]t?’iprfgpn@n&a?tzorgﬂﬁa ﬁgrtn:f)fya
ﬁydrggeg p 0&551 f%“ﬁﬂgzﬁ‘%@f'é r&dﬁ‘r rﬁg} ﬁp@pgﬁ#y 4 ?ﬁWe&Foup,

R7' is a hydrogen atom a hal ogen atom rret hoxy group, a trifluoronethyl

group, an am ndifferenpand eacmeﬂ-lyd)ggusmlproﬁyirgfoap,or&unggrbbp, ardRpisundthydf t he
formula (1'), the conpounds of the formula (I') wherein X' is -O or X is

-NH-are most ph6&he @ Peroup, propyl group, allyl group or cyclopropylmethyl group, and

R, is phenyl group, a halogenophenyl group or a methoxyphenyl group, R is a
hydrogen atom, R4’ is a hydrogen atom, methyl group or ethyl group, or R and
10 R4’ may optionally combine together with the carbon atom and the nitrogen

atom to which they are attached to form pyrrolidine ring or 2,3-dihydro-1H-
indole ring, R; is a hydrogen atom, a halogen ;atom, methoxy group, trifluoro-
methyl group, am.ino group or nitro group, Rg is a hydrogen atom, Rs and R are
the same as defined just iﬁ the above, or a pharmaceutically acceptable acid
15 addition salt thereof.
The especially preferable compound of the present invention is an

* acetamide derivative of the following formula (I’) or the formula (I'’), or a

pharmaceutically acceptable acid addition salt thereof.

.11{3, 'R]_’
X’—CH—CO—I\{
H.C Ry’
3 | N . ’
_ C)

HyC” N



[err] 10 wherein R err]' is a hydrogen atom nethyl group or ethyl group,
and Rerr]', Rerr]' and 15 - Rerr]' are the sane as defined above. The
exanpl es of the nost preferable conpound of the present invention are the
foll owi ng conpounds and pharnaceutically acceptable acid addition salts

t her eof .

2-[ 2- (4- Chl or ophenyl ) -5, 6-di met hyl 4- pyri mi di nyl am no] - N, N-di propyl - 20
acet am de; 15

2-[ 2- (4-Chl or ophenyl ) -5, 6-di net hyl - 4 pyri midi nyl am no] - N, N-di et hyl -
acet am de;

2-[ 2- ( 4- Chl or ophersi X'd9s6-Qir RerNRa"z By} 20 Bohgrebethatbyl sroupar pwopyl 16
phenyl acet am de;

N- (4- Chl or ophegngup; bk Rg! isythethyl gréup] ety igroups; mopylygrodpallyl igrouppt -

am no) acet am de; _ o _
2L o o Ry dh BEOLR andr R Pridh b ¥ ltidtbdetiobhbRgrofip, or
2- [ 2- (4- Chl or ophenyl) -5, 6 di et hyl - 4- pyri m di nyl am no] - N- (4- net hoxy-

phenyl ) - N- net hé}'-lmcihbay@lmbnyl group, R3’ is a hydrogen atom, R#’ is a hydrogen atom,
2 (5 6- Di et hyl - 2- phenyl - 4- pyri m di nyl am no) - N- phenyl - N- propyl - acet ani de;

2 [ 2- (4- Rl or o%‘ﬁg}y} 18Foup 8T ﬁmlgﬁ?,‘fpsﬁbﬁ P,hygfqgﬁﬂaarWWO]a l]q}%gemﬁmﬂ methoxy
henyl acet am de;
Pren group, a trifluoromethyl group, an amino group or a nitro group. Further, among

the compounds of the formula (I’), the compounds of the formula (I’) wherein

X’ is ~O-or X’ is -NH- are most preferable.

10

a)

wherein Rs’ is a hydrogen atom, methyl group or ethyl group, and R;’, Ry’ and
15 R’ are the same as defined above.

The examples of the most preferable compound of the present invention
are the following compounds and pharmaceutically acceptable acid addition
salts thereof. ' |

2-[2-(4-Chloropheny1)-5,6-dimethy1—4-pyrimidiny1amino]-N ,N-dipropyl-

20 acetamide;
2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N,N-diethyl-

acetamide; .

2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-methyl-N-



6- D met hyl - 2- phenyl - 4-pyri m di nyl oxy) - N, N-di propyl acet am de;

, 6-Di phenyl - 4-pyrim di nyl am no) - N, N-di propyl acet am de,

, 6-Di met hyl -2- (4-trifluoronethyl phenyl)-4-pyrim di nyl arii no] - N, N 15
opyl acet am de;

2- [2 (4- Am nophenyl ) - 5, 6- di et hyl - 4- pyri m di nyl oxy] - N- et hyl - N- phenyl -

acet am de;

N- (4- Chl or ophenyl) - N- met hyl - 2- (5, 6- di net hyI162 phenyl 4- pyri m di nyl -

oxy) acet am de; and 20

2- (5, 6-D net hyl - yr| m di nyl oxy) - N-phenyl N-propyl - acetani de The
representative corrp atnllféepresent invention are, in addition to the
corrpounds of the follo npl es, the conpounds of the foll ow ng Tables
116 4 and a phar na&-éﬁtc;l%arop}aeawagmhxl-adw ditenthyka-phenyl-4-priaslinyds
In TabI es 1 to 4, the foI | owi ng Reference Exanples and Exanples, the 17
fol |l ow ng abbreV| at iagpino)acetamide; i n order to sinplify the di scl osure. Ac:

Acetyl group Me: th group Et hyl group Pr:
Propyl group i-Pr: 2—[2-@4}§?l/mmophgn)dirﬁ 63d1methyl-4{gyuymdgr}dupmo]Btll-(4-ﬂuoro-
| sobutyl group CH err] : Cycl opropyl net hyl group

5 phenyl)—N—methylacetamide;

2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-(4-methoxy-
phenyl)-N-methylacetamide; |
2-(5,6-Dimethyl—2—phenyl-4-pyrimidinylamino)-N-phenyl—N—propyl—
acetamide;

10 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-ethyl-N-
phenylacetamide;
2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide;
2-(2,6-Diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide;
2-[5,6-Dimethyl-2-(4-trifluoromethylphenyl)-4-pyrimidinylamino]-N,N-

15 dipropylacetamide;
2-[2-(4-Aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-ethyl-N-phenyl-
acetamide;
N-(4-Chlorophenyl)-N-methyl-2-(5,6-dimethyl-2-phenyl-4-pyrimidinyl-
oxy)acetamide; and

20 2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-
acetamide
The representative compounds of the present invention are, in addition to

the compounds of the following Examples, the compounds of the following.
Tables 1 to 4, and a pharmaceutically acceptable acid addition salt thereof.

25 In Tables 1 to 4, the foliowing Reference Examples and Examples, the



10.- Ph: Phenyl group Thus, for exanple, Ph-4-C neans

4-chl orophenyl group, and Ph-4-F -neans 4-fl uorophenyl group. 18 Table 1
[err] 5 Rerr] R err] R err] X R err] R err] Rierr]
X ke Ph-2-F H ~NH Bu Bu 4-Ove NH Me  Ph-2-Br H NH
M Ph-3-F 4-Ove NHEt Ph-4-F 4-OM NHi-Pr i-Pr 4-C NH
Pr Pr 4-0H NH M Ph-2-d 4-d NH M Ph 4-NH2  NH Me
Ph-3-F 4-C NH Et Ph-4-d 4-d NH ;~,Bu Bu H NVe Et
Ph-4-F 4-d N4 Me Ph-4-d 4-F NW M Ph-4-F 4-d  Nve Pr
_Pr 2- Br NH Pr Pr, . 4-Br NH Pr., ... Pr H NEt Bu

Bu - 4-Br fejlowingoabbreviations are useqd in ordggto simplify the disclosurg. gy NH
Me Ph 4-C NPr Me Ph 4- Br NH Et Ph-4-C  4-Br NH
Pr Pr - 4-NH éh¢:] O Acetyl groupr 4-d O

Me: Methyl group

Et: Ethyl group

5 Pr: Propyl group

i-Pr: Isopropyl group

Bu: Butyl group

i-Bu: Isobutyl group

CH, _4 : Cyclopropylmethyl group
10 Ph: Phenyl group
Thus, for example, Ph-4-Cl means 4-chlorophenyl group, and Ph-4-F

means 4-fluorophenyl group.



Pr 3-F NH  Bu Bu 4-Cl O Me Ph 2-F NH

M Ph-2-C 4F N M Ph  4-NHerr] OM -Ph-3-0  4-F NH

Me Ph-4-C 3-F O Me Ph-2-F 4-F NH M Ph-2-F 4-C O Et
f 4-F NH Et Ph-4-d H OEt Ph-4-0d 4-F O Et
4-C O 19 Table 2 [err] 5 Rerr] R err] R err]
Rl err] X Et Et - H H 4-d NH Pr Pr H
4-F NH Pr Pr H H 18 2-F NH i-Pr i -Pr H
H NH Bu Bu H H H NH Bu Bu H H
NH Me Ph H H 4-F o o NH e Ph H H
NH M Ph-4-C H H 4-d Tablgdlpe  ph-2-C H H
NH Me Ph-4-F H H 4-C NH
1
X~ CHy~ CO-N,
H3C N R,
P
5 H;C® N R,
Ry R, R4 X | Ry R, . Ry X
Me | Ph-2-F H NH | Bu Bu 4-OMe | NH
Me | Ph-2-Br H NH | Me | Ph-3-F {4-OMe | NH
. Et Ph-4-F |(4-OMe | NH
i-Pr i-Pr 4-Cl NH Pr Pr 4-OH | NH
Me | Ph-2-C1 | 4-Cl NH | Me Ph 4-NH, | NH
Me | Ph-3-F | 4-Cl NH :
Et | Ph-4-Cl1 | 4-Cl NH | Bu Bu H NMe
Et Ph-4-F | 4-Cl NH | Me | Ph-4-Cl | 4-F |NMe
. Me | Ph4-F | 4-C1 | NMe
Pr Pr 2-Br | NH
Pr Pr 4-Br | NH Pr Pr H NEt
Bu Bu | 4-Br | NH Pr Pr 4-F NEt
Me | Ph. 4-Br | NH | Me Ph 4-Cl NPr
Me Ph 4-Br | NH
Et |Ph4-Cl| 4-Br | NH Pr Pr 4-NH, o)
i-Pr i-Pr 4-C1 O
Pr Pr 3-F NH | Bu Bu 4-Cl o
Me Ph 2-F NH
Me | Ph-2-C1 | 4-F NH | Me Ph 4-NH, | O
Me |Ph-3-Cl| 4-F | NH | Me | Ph-4-Cl 3-F 0]
Me | Ph-2-F 4-F NH | Me | Ph-2-F | 4-Cl o)
Et Ph-4-F 4-F NH Et | Ph-4-Cl H 0
' Et | Ph-4-Cl1 | 4F o)
Et Ph-4-F | 4-Cl 0]




Mo Ph-2-F  H H 4-F  NH Et Ph H H 4-0 NHEt

Ph-4-d H H H NH Pr Pr Me H 4-F NH i - Pr
i - Pr Me H 4-Cl - NH Bu Bu Me H 4-F NH Me Ph
Me™ H 4-C NH M  Ph-4-C Me H H NH M Ph-4-C Me
H 4-F NH Me  Ph-4-F M H 4-C NH Et Ph Me H
H NH Et Ph M H 4-C NH 20 Table 2 (continued) R err]
Rlerr] Rl err] Rl err] Rl err] Pr Pr H 4-d
4-F NH Bu Bu H 4-NJ err] =~ "4-F NH Me Ph-4-Cl H
2- Ve H. NH Pr Pr Me 4-C 4-F NH Bu Bu
Me 4-NJerr] 4-F NH Mo Ph-4-C  Teble 2. e H NH Et
Et H H 3-d O Pr Pr H H 4-C @)
i-Pr  i-Pr H H 4-F O LRy
- - X-CH;-CO-N_
R5 SN R2
»
N
5 Rog R7

Ry Ry Rs Rg Ry X

Et Et H H 4-Cl NH

Pr Pr H H 4-F NH

Pr Pr H H 2-F NH

i-Pr i-Pr H H H NH

Bu Bu H H H NH

Bu Bu H H 4-F NH

Me Ph H H 4-F NH

Me Ph H H 3-Cl | NH

Me | Ph4-Cl H H - 4-Cl NH

Me | Ph-2-Cl H H 4-F NH

Me | Ph-4-F | H H 4-Cl NH

Me | Ph-2-F H H 4-F NH

Et |- Ph H H 4-Cl NH

Et | Ph-4-Cl H H H NH

Pr Pr . Me H 4-F NH

i-Pr i-Pr Me H 4-Cl NH

Bu Bu Me H 4-F NH

Me Ph Me H | 4C NH

Me | Ph-4-Cl1 | Me H H NH

Me | Ph4-Cl| Me | H 4-F NH

Me | Ph-4-F { Me H 4-Cl NH

Et Ph Me H H NH

Et Ph - Me H 4-Cl NH




e

IETHENEENOD
Q Q0Q0Qg™

D
=

— Ul

Bu H
Ph-4-C H
O =i Ph-4-C
O Pr Pr
Oi-FPr i - Pr
O M Ph-4-C
OE Ph-4-C
O M Ph-4-C
O Me Ph
n Rlerr]
- 2-F NH Pr

Pr

- 4-d O Me Ph H
H 4-F 0 Et Ph
H H - H O Et Et Ve
H O Pr Pr Me
Me H 3-F O Bu
H 4-F O Et Ph
H H O Pr
4-NJ err] 4-F O Pr
M 4-Owe 4-F Q 21 Table 3 Rerr]
X Pr Talfle 2 (conginued) 4- g
Pr 3 4-F o)
'RlH Ry 0 RS Ro Ry X
Pr Pr H 4-Cl 4-F NH
Bu Bu H 4-NO, 4-F NH
Me | Ph-4-Cl| H 2-Me H NH
Pr Pr Me 4-Cl 4-F NH
Bu Bu Me | 4-NO, 4-F NH
Me | Ph-4-Cl | Me 2-Me H NH
Et Et H H 3-Cl 0
- Pr Pr H H 4-Cl 0
i-Pr i-Pr H H 4-F o
Bu | Bu | H H 4C1 | O
Me Ph H H 4-Cl O
Me | Ph-4-Cl| H H 4-F 0
Et Ph H H 2-Cl O
Et |Ph4Cl| H H H o)
Et Et Me H 4-Cl 0
Pr Pr Me H H 0
Pr Pr Me H 4-Cl O
i-Pr i-Pr Me H 3-F o)
Bu Bu Me H 2-Cl 0]
Me | Ph4-Cl | Me H 4-F o)
Et Ph Me H 4-Cl o)
Et | Ph-4-Cl1 | Me H H o)
Pr Pr H 4-Cl H 0
Me | Ph4-Cl| H 4-NO, 4-F 9
Pr Pr Me | 4F | 4Cl 0
Me Ph Me | 4-OMe 4-F O




Me-

Ph 3 H NH Me Ph 5 4-F NH M  Ph-4-C
6 4-C NH Me  Ph-4-C- 3 4-F OM  Ph-4-F 5 H
O M Ph-4-F 6 4-C O Table 4 Rlerr] Rerr] Rl err] Rl err]
R.err] Rerr] Rl err] Rlerr] M Ph -CHerr]CHerr]OH H
Pr Pr Pr M Pr Pr -CHerr]OCHerr]Ph H Pr Pr
-CHerr]OH M Pr Pr -CHerr]OAc H Pr Pr -CHCH=CH2
Me Pr Pr -CH err] OCOPh H M Ph M 21 Et Me Ph
-CH err] Ove H M Ph Et Et M Ph -NHWe H
Me Ph Pr Pr M Ph -NEt2 H M Ph M
CF3 Me Ph -CHerr]NHerr] H Me PhRableGonH err] H
[err] Pr  Pr - CONHWe HPr Pr -CONEt[err] HMe Ph -COCH
HM Ph -CJoOER R,H M pPh | - [ler r }Ph HPr Pr -CHerr]COOH
HPr Pr -CH e-u-]]-CCOEf 2 5 R
: Pr Pr 3 4-Cl1 NH
Pr Pr 5 2-F NH
Pr Pr 3 4-F o X-CH.- CO N,Rl
Pr Pr 5 H 0] 2 R,
Me Ph 3 H NH (CHy), |l ,N .
Me | Ph | 5 | 4F | NH NJ\@ R,
Me | Ph-4-Cl 6 4-Cl NH
Me | Ph-4-Cl 3 4-F 0]
Me | Ph-4-F | 5 H o
Me | Ph4-F 6 4-Cl O
Table 4
R; | Ry Rs Re | Ry | Ry Rs R¢
Me | Ph |-CH,CH,OH H Pr | Pr |Pr Me
Pr | Pr |-CH,OCH,Ph | H Pr | Pr |-CH,OH Me
Pr | Pr |-CHyOAc H | Pr | Pr |-CH,CH=CH, Me
Pr | Pr |-CH,OCOPh H |Me | Ph |Me Et
Me | Ph |-CH,OMe H {Me | Ph |Et Et
Me | Ph |-NHMe H |Me | Ph |Pr Pr
Me | Ph |-NEt, H | Me | Ph |Me CF;
Me | Ph |-CH,NH, H
Me | Ph | -CONH, H R,
Pr | Pr |-CONHMe | H HN- CH,- CO-N_
Pr | Pr |-CONEt, H| Re Ay R
Me | Ph |-COOH H |
Me | Ph |-COOEt H R N
Me | Ph |-COOCH,Ph H cl
Pr | Pr |-CH,COOH H
Pr | Pr |-CH,COOEt H




22- The conpounds of the present invention nmay be prepared, for exanple, by
the follow ng processes. Process (a) .The conpound of the fornula (1)
wherein X is -NRerr]- is prepared by 5 reacting a conpound of the
formula (11): [err] 10 wherein Zis a |leaving atomor a | eaving group,
Rlerr] is the same groups as defined above for Rl err] except that a

hydr oxy-1 ower al kyl group, an am no group, an am no-|ower alkyl group, a
car boxyl group and a carboxy-I ower al kyl gggup are protected ones, and
Rlerr], Rerr] and R err] are the sane as defined above, with a 15 conpound
of the formula (I111); [err] R2 erein err] i.s a hydrogen a | awer
al kyl group or a pr t@&%ﬂlmg}ﬁe ?EFSE'Lt 4"6}\%1’10% ,bﬁP&Pﬂfeadtaggl %a,mﬂﬁ, and
R4 are the sane as defined above, if necessary, followed by renoving the
protecting grobyshefeHowing prasgstas: The | eaving atom or the |eaving group
represented by -Z in the above fornmula (11) includes an atom or a group

whi ch may be r E5ecesd (@h the formof HZ together with the hydrogen atom of

the NH noiety of the compound (I11) 23 under the reaction conditions,
for exanple, a hal oddw camapoynsi of thefprmulad]) wherein X is -NR4— is prepared by

5 reacting a compound of the formula (II):
y4
R
51 | N
P (1)
6 R7
10 Rg

wherein Z is a leaving atom or a leaving group, Rs is the same groups as
defined above for Rs except that a hydroxy-lower alkyl group, an amino group,

an amino-lower alkyl group, a carboxyl group and a carboxy-lower alkyl group

~ are protected ones, and Rg, R7 and Rg are the same as defined above, with a

15 compound of the formula (III):
R
I 31 Rl
R4-NH—CH-CO—N< (ar)
R,
wherein R3; is a hydrogen atom, a lower alkyl group or a protected hydroxy-

20 lower alkyl group, and Ry, R, and R, are the same as defined above, if

necessary, followed by removing the protecting groups from the product.
The leaving atom or the leaving group represented by Z in the above
formula (II) includes an atom or a group which may be removed in the form of

HZ together with the hydrogen atom of the NH moiety of the compound (III)



br-om ne, iodine), a |lower alkylsulfonyloxy group (e.g. nethanesul fonyl oxy),
a trihal ogenonet hanesul fonyl oxy. group (e.g. trifluoronethanesul f onyl oxy),
and an aryl sul fonyl oxy group (e.g. benzenesul f onyl oxy, ‘

p-t ol uenesul fonyl oxy). 5 The protected hydroxy group for R err] or
Rlerr] in the above fornmulae (I11) and (111) includes a hydroxy group being
protected by a protecting group which may be renoved by hydrogenol ysis, for
exanpl e, benzyl oxy, 4-chloro- benzyl oxy, Q%Qronnbenzyloxy,

4-f | uor obenzyl oxy, 4-nethyl benzyl oxy, and 4= net hoxybenzyl oxy. The
protected am no group or protected am no noiety for 10 Rlerr] .in the
formula (11) ivedardhe reaction;condiionspiorexamme abalegen alom (e chletined by a
protecting group which can be renoved by hydrogenol ysis, for examl e,
benzyl oxycar bobsamisenioding), aloweralkylsyfonyloxygroup K 8ymgthangsultonylexy), a
benzyl oxycar bonyl am no, 4-fl uorobenzyl oxycarbonyl am no, 4-nethyl benzyl -
oxycar bonyl| ani tthalegenometbanesulfionyloxyogsoupr (e friflnpramethrnesplionytoxs, and
carboxyl group or protected carboxyl moiety for Rlerr] in the fornula (11)
i ncl udes a carawayylsyjfonylony graupde.gl bemrentsulfmiyigxynmptaueresulfpnyloxy).
protecting group which can be renoved by hydrolysis or hydrogenolysis, for
exanmpl e, Hnes whi chThe preteeted hydrexly gboupefarR 4;ior Ryrhaheabove fdrmilae (H) ns
used in the present disclosure and clains. 20 The reaction of the-

conmpound (I1) ot ' IC
prossure or unil CAD3SERMSHydioklerbln 62ie Stieted WD MEroRABRAIONE 11
sol vent incl udgs: qllgw ' QC : e

xyl ene), ket on@iﬂe&%‘y%&et y(fVegt :ﬁy“g :Lfgggﬁaei,gglgr’e r% H‘?lgg)%l}% ngll%se(ybﬂ'e }orgf her s
(e.g. 24 benzyloxy, 3-bromobenzyloxy, 4-fluorobenzyloxy, 4-methylbenzyloxy, and 4-
methoxybenzyloxy. The protected amino group or protected amino moiety for

10 Rs; in the formula (II) includes an amino group or amino moiety being protected

by a protecting group which can be removed by hydrogenolysis, for example,
benzyloxycarbonylamino, 3- or 4-chlorobenzyloxycarbonylamino, 4-bromo-
benzyloxycarbonylamino, 4-fluorobenzyloxycarbonylamino, 4-methylbenzyl-
oxyc;arbonylamin_o, and 4-methoxybenzyloxycarbonylamino.l The protected

15 carboxyl group or protected carboxyl moiety for Rs; in the formula (IT) includes

a carboxyl group or carboxyl moiety being protected by a protecting group
which can be removed by hydrdlysis or hydrogenolysis, for example, ones
which are exemplified above in the explanation of the terms used in the present
disclosure and claims. |

20 ~ The reaction of the compound (IT) and the compound (III) is carried out
under atmospheric pressure or under pressure in a suitable solvent or without a
solvent.

The solvent includes, for example, aromatic hydrocarbons (e.g. toluene,

xylene), ketones (e.g. methyl ethyl ketone, methyl isobutyl ketone), ethers (e. g'.



dioxane, diglyne), alcohols (e.g. ethanol, isopropanol, butanol),
-acetonitrile, dinmethylformam de, and di nethyl sul foxide. The reaction is
ptreferably carried out in the presence of a base, and the base incl udes,
f.or exanple, alkali netal carbonates (e.g. sodium carbonate, potassium

carbonate), alkali netal hydrogen 5 carbonates (e.g. sodium hydrogen
carbonat e, potassium hydrogen carbonate), and tertiary amnes (e.g
triethylamne), but the excess anpbunt of conpound (I11) may be used

i nstead of a base. The reaction tenperature varies according to the kinds
of the starting conmpounds or .the reaction conditions, but [t is usuyally in
the range of aBexaneqdiglymes aleohals (& 82etbprgly ]SQPTQH?PQL M@@hhﬁ??opﬁn%ne
range 10 of about 100[err]C to about 170[err]C. Wen R err] and/ or
Rlerr] of the dimsthydformamidehand diseethylsulfaxideolherramtiop is preferahdy garned
protecting groups may be renoved by hydrogenol ysis and/or hydrolysis. The
hydr ogenol ysi sottdn ¢he presenceuef dbase, and thebaserintludes, foriexampleeglkalinactal 5

by reacting with hydrogen in a suitable solvent in the presence of a

cat al yst such casbetésas. girsodiurtnaarbdtmte \patasshah cadionateyhalkal imesal hydrogemles,
for exanple, alcohols (e.g. ethanol, nethanol), water, acetic acid, dioxane
and tetra hydasbonaies (€[pesodiamt hydrogen garbuniate, patassisun bydrogenacarbomeselat ur e
of fromabout O[err]C to about 80[err]C, under atnospheric pressure or
under pressur eand@rtiary amines {&\g. triethylayrine), bat therexicess amoumtyofzthe @ompouindnal
met hod, for exanple, by contacting with water in a suitable solvent under
aci di ¢ or basi@IIy enxyi be osesl inftead oflaviese. Thel redetion fempesatargVariesdocotdihg
(e:g. nmethanol, ethanol, isopropanol), dioxane, water, and a m xture of

these sol vent so thekindy 6f {hecdtawing, condpoundarar! the rédctionalonditicis, bat .is
hydrochl oric acid, sulfuric acid), and organic acids (e.g. formc 25

aci d, | acetic agdudllyih IRé eage CABbut BACI 16 aBOuE 200 T ambRSsrefétablydmsthe frafige
exanpl e, - .
10 - of about 100°C to about 170°C.

When Rj3; and/or Rs; of the product thus obtained have a protecting

group, these protecting groups may be removed by hydrogenolysis and/or
hydrolysis. |
The hydrogenolysis is carried out by a conventional method, for example,
15 By reacting with hydrogen in a suitable solvent in the pres.ence of a catalyst
such as palladium-carbon, Raney-nickel, etc. The solvent includes, for example,
alcohols (e.g. ethanol, methanol), water, acetic acid, dioxane and .tetra- _
hydrofuran. The feaction is usually carried out at a temperature of from about
0°C to about 80°C, under atmospheric pressure or under pressure.
20 The hydrolysis is carried out by a conventional method, for example, by
contacting with water in a suitable solvent under acidic or basic conditions.
The solvent includes, for example, alcohols (e.g. methanol, ethanol, isopropanol),
dioxane, water, and a mixture of these solvents. The acid includes, for example,
mineral acids (e.g. hydrochloric acid, sulfuric acid), and orgaﬁic acids (e.g. formic

25 acid, acetic acid, propionic acid, oxalic acid). The base includes, for example,



25 al kali netal hydroxides (e.g. sodi um hydroxi de, potassium hydroxide),

and al kali nmetal carbonates (e.g. sodium carbonate, potassium carbonate).
The reaction is usually carried out at a tenperature of fromabout 20[err]C
to" 100[err]C. The starting conpound (I1) is prepared by subjecting a
conpound of the 5 fornmula (1V): [err] 10 wherein Y is an oxygen atom or a
sul fur atom and Rerr], Rerr], Rerr] and Rerr] are the sane as defined
above, to hal ogenation or sulfonylation byzg conventional mnethod. The

hal ogenation is carried out by reacting thé conpound (I1V) with a 15

hal ogenati ng agent, (e.g. phosphorus oxychl ori de, phosphorus_tribprom e
The sul fonyl at ?ﬁﬁi‘ili @e@gby 15‘?& (e'g-épd%hﬁﬂ’@,x“!ﬁr W@’%P%Eymél‘%én?ﬂiﬂ%ah
(I'V) wherein Y is an oxy%en atomwith a sulfonylating agent (e,Q. .
met hanesul f ony Mes#l carberates(a-g1 spdium parkanate, pefassiuga Carbonate).” The reaction is
trifluoronethanesul fonyl chloride, trifluoronethane- sulfonic anhydride).
20 Thuswally earnigdcwityas artempesatunessf fsemabeont 201G e J0Ri | abl e ones
but can be prepared by a conventional nethod, for exanple, by the nethod
disclosed in J. Am ThestartiBgecompoindsdD i¢ pagzared biisnbjeBting a @mp@sd ofihe2)
J. Og. Chem, 29, 2887 (1964), or by the nethods disclosed in the

f ol | owi ng SRef efemmBa Vanpl es 1, 20 and 41-(1), -(3), or by a nodified

nmet hod t hereof. 25 Anot her starting conpound (lI11) is prepared by
a conventional nethod, Y
Rs;
e 1\
_ (1V)
Rg N
, R7
10 Rs

wherein Y is an oxygen atom or a sulfur atom, and Rsj, Rg, R7 and Rg are the

same as defined above, to halogenation or sulfonylation by a conventional
method.
The halogenation is carried out by reacting the compound (IV) with a

15 halogenating agent (e.g. phosphorus oxychloride, phosphorus tribromide). The
sulfonylation is carried out, for example, by reacting the compound (IV) wherein
Y is an oxygen atom with a sulfbnylating agent (e.g. methanesulfonyl chloride,
p-toluenesulfonyl chioride, trifluoromethanesulfonyl chloride, trifluoromethane-
sulfonic anhydride).

20 The starting compound (IV) may be commercially available ones but can
be prepared by a conventional method, for example, by the method disclosed in
J. Am. Chem. Soc., 74, 842 (1952), Chem, Ber., 95, 937 (1962), J. Org. Chem., 29,
2887 (1964), or by the methods disclosed in the following Reference Examples
1,20 and 41-(1), -(3), or by a modified method thereof.

25 Another starting compound (III) is prepared by a conv'entional.method,



26:for exanple, by the nethod disclosed in Japanese Patent First

Publ i cati on (Kokai) No. 32058/ 1990, or by the nethods disclosed in-the

foll owi ng Reference Exanpl es 45, 59 and 70, or by a nodified nethod

t hereof . Process (b) 5 The conpound of the formula (1) wherein X
is -O and Rerr] is a hydrogen atomis prepared by reacting a conmpound of
the formula (I1"): [err] 10 wherein Z[err] is a halogen atom and Rerr],
Rlerr], Rerr] and R err] are the sane as ﬂfined above, with a conpound of
the formula (V): [err] 15 wherein R[err] a Rlerr] are the sane as defined
above, and if necessar fol | owed renmovi ng the protecting groups from

t he product. THerexam lyeobycthe ma&hmbdxsolmdd(imgapamndf’amt FospBablication | s
carried out in the presence of a base in a suitable solvent or without a
sol vent under JKokai)iNes32058/1990;madyry thenmethbds disclosed smithe. followvingl vent

I ncl udes, for exanple, toluene, xylene, dinethoxyethane,

1, 2- di chl or oet [R¢ferenae Bxangples S 59 and 79) oidsy ameodified xestkod diegéofire, et hyl
acetate, dinethylformam de and di net hyl - sul foxi de. The base includes, for
exanpl e, sodi urpragelsi(B, triethyl am ne, potassium carbonate, and sodi um
carbonate. The reaction is usually carried out 27 at a tenperature of

from abouts - 10[ er r ] Qhecatipinind 6P fohulad([Pwdieddih X & ~@— and R; is a hydrogen

atom is prepared by reacting a compound of the formula (II’):

Rs:

10

wherein Z; is a halogen atom, and Rs;, Rg, R7 and Rg are the same as defined

above, with a compound of the formula (V):

R; -
s/
HOCH,— CO—N_ \)]
, Ry .
wherein R; and R; are the same as defined above, and if necessaty, followed by

15

removing the protecting groups from the product.
The reaction of the compound (II’) and the compound (V) is carried out
in the presence of a base in a suitable solvent or without a solvent under
20 pressure or under-atmospheric pressure. The solvent includes, for example,
toluene, xylene, dimethoxyethane, 1,2-dich16roeihane, acetone, methyl ethyl
ketone, dioxane, diglyme, ethyl acétatq, dimethylformamide and dimethyl-
sulfoxide. The base includes, for example, sodium hydride, triethylamine,

potassium carbonate, and sodium carbonate. The reaction is usually carried out



terperature of from about 10[err]C to about 70[err]C. Wien R51 in the
product thus obtained has a protecting group, the protecting groups may be

renoved by hydrogenol ysis or hydrolysis, in the sane 5 manner as in
abdve Process (a). The starting conpound (V) is prepared by subjecting a
conmpound of the formula (VI): [err] 10 wherein Ris a | ower al kyl group,

and Rl err] and Rerr] are the sane as defined above, to reduction by a
conventional method. The reduction of the égrrpound (VI) is carried out in
an al cohol (e.g. nethanol, ethanol), an etler (e.g. tetrahydrofuran) or a
m xture of these solvents, by using a reducing agent such as lithium

bor ohydri de, atata tempssaturaqokfrom abam-19°C toabeut 1565 preferabdy abaut
O[err]C. The starting conpound (VI) is prepared by a conventional nethod,
or by the net hdempesath om abaut 1" ConiabguRgddl.ence Exanpl e 81-(1), or by
a nodified nmethod thereof. Process (c) 20 The conpound of the
formula (1) wherei n When R4 ini the preductahub pbtatmedt hagya protecting grouyf, thére
formula (1Va): 28 [err] (lVva) 5 wherein Rerr], Rerr], Rerr] and

Rierr] are the ;3iRifg fH6hpd By RPemovddty RyoFRANYSisUr hydrolysis, in the same
5 manner as in above Process (a).
The starting compound (V) is prepared by subjecting a compound of the
formula (VI):

R,
s
ROOC-CO- N VD
R, |
10 wherein R is a lower alkyl group, and R; and R, are the same as defined above,

to reduction by a conventional method.

The reduction of the compound (VI) is carried out in an alcohol (e.g.
methanol, ethanol), an ether (e.g. tetrahydrofuran) or a mixture of these solvents,
by using a reducing agent such as lithium borohydride, at a temperature of from

15 about —5°C to about 0°C. |

The starting compound (VI) is prepared by a conventional method, or by s
the method disclosed in the following Reference Example 81-(1), or by a
modified method thereof.

Process (c) ,
ZQ The compound of the formula (I) wherein X is —O- is prepared by

reacting a compound of the formula (IVa):



the formula (VM1): [err] 10 wherein Z[err], Rerr], Rerr] and Rerr] are
the same as defined above, if necessary, followed by renmoving the
protecting groups fromthe product. The reaction of the conpound (IVa) and
the conmpound (VII) is carried out in the same conditions such as sol vent,
base or reaction tenperature, as 15 those in the above Process (b). Wen
Rl err] and/or R err] of the product have a protecting group, the protecting
groups may be renoved by hydrogenol ysis aaglor hydrol ysis in the sane
manner as in above Process (a). The conpound (VII1) is prepared by a
conventional nethod, for exanple, 20 by the nethod disclosed in Japanese
Patent First Publication (Koka¥) No. 64/1987, or by the nmethod disclosed in
t he foll owi ng ReferencepExanpll¢ 83, or by a nodified nethod thereof.
Process (d) The conpoun§5b esfNprnula (1) is prepared by reacting a
compound of 29 the fornullg (VII1): [err] mhé?ﬂﬂg X, Rlerr], Rerr],
Rlerr], Rerr] and Rerr e penNgs defined above, or a reactive
derivative thereof, with“a conpound -quornula (Ixy: 10
[err] wherein Rlerr] and Rlerr] are sanme as defined above, if
necessary, followed by Rg

5 '

wherein Rsy, Rg, R7 and Rg are the same as defined above, with a compouhd of

the formula (VII):

Z,-CH-CO- (VIID)
10 | Ry
wherein Z;, Ry, Ry and R3; are the same as defined above, if necessary, followed
by removing the protecting groups from the product.
The reaction of the compound (IVa) and the compound (VII) is carried
out in the same cqnditions such as solvent, base or reaction temperature, as
15 those in the above Process (b).

When Rj3; and/or Rsy of the product have a protecting group, the

protecting groups may be removed by hydrogenolysis and/or hydrolysis in the
same manner as in above Process (a).
~ The compound (VII) is prepared by a conventional method, for example,
20 by the method disclosed in Japanese Patent First Publication (Kokai) No.
64/1987, or by the method disclosed in the following Reference Example 83, or
by a modified method thereof.
Process (d)

The compound of the formula () is prepared by reacting a compound of



renoving the protecting groups fromthe product. The reactive derivative of
the conmpound (VI'lI1) includes, for exanple, a 15 | ower al kyl ester (e.g.
nethyl ester), an active ester, an acid anhydride, and an acid halide (e.g.
an-acid chloride). The active ester includes, for exanple, p- nitrophenyl
ester, 2,4,5-trichlorophenyl ester, and N hydroxysuccinimde ester. The
aci d anhydride includes, for exanple, a symretric acid anhydride and a

m xed aci d anhydri de. The ni xed aci d anhydRPde i ncl udes, for exanple, a

m xed 20 acid anhydride with an al kyl orocar bonat e such as et hyl

chl orocar bonat e, |sobut¥ chl orocarbonate, a m xed acid anhydride wth an
aral kyl chloro theforpmule uch as benzyl chl orocarbonate, a m xed acid
anhydride with an aryl chlorocarbonate such as phenyl chl orocarbonate, and
a m xed acid anhydride with an al kppoi c acid such as isovaleric acid and

pi valic acid. 30 When the conpou d(&olll) per se is used, the reaction
.can be carried out in the pres ©Fhdensi ng agent such as
N,N'-dicyclohexylcarbodignide,

1- et hyl - 3- (3-di met hyl am

di i m dazol e, NN -carbonyl di su cininide

o@r bodi i m de hydrochloride, N, N -carbonyl -
~1l-etho bonyl - 2- et hoxy- 1,2- 5

di hydr oquishol i ne, di phenylp : pr opanesul foni ¢ anhydri de and
benzotri azol - 1-yl oxy-tri s{6i nmet . iphonl um . hexafl uor ophosphat e.
The reaction of the conpound (VIII) eactive derivative thereof with

the conpound (IX) is carried out in a 30kvent or w thout a solvent. The
sol vent varies according to the kinds of "*he starting conpounds, etc., but
i ncludes, for 10 exanpl e, aromatic hydrocarbons (e.g. benzene, tol uene,

xyl ene), ether Savt(&eﬁ XARE],RE;, RENRY and Rir26 ¥ it 9\defiliedabiome, of@tcagavat ed

hydr ocarbons (e. g
derivative thereof, with a compound of the formula (IX):

10 Ry
HN Ix)

AN
Ry

wherein R; and R, are the same as defined above, if necessary, followed by

removing the protecting groups from the product.
The reactive derivative of the compound (VIII) includes, for example, a |
15 lower alkyl ester (e.g. methyl ester), an active ester, an acid anhydride, and an
acid halide (e.g. an acid chloride). The active ester includes, for example, p-
nitrophenyl ester, 2,4,5-trichlorophenyl ester, and N-hydroxysuccinimide ester.
The acid anhydride includes, for example, a symmetric acid anhydride' and a
mixed acid anhydn’de. The mixed acid anhydride includes, for example, a mixed
20 acid anhydride with an alkyl chlorocarbonate such as ethyl chlorocarbonate,
isobutyl chlorocarbonate, a mixed acid anhydride with an aralkyl chloro-
carbonate such as benzyl chlorocarbonate, a mixed acid anhydride with an aryl
chlorocarbonate such as phenyl chlorocarbonate, and a mixed acid anhydride

with an alkanoic acid such as isovaleric acid and pivalic acid.



met hyl ene chl oride, chloroform, alcohols (e.g. ethanol, isopropanol),
ethyl acetate, acetone, acetonitrile, dinmethylformam de, dinethylsulfoxide,
et hyl ene. gl ycol, water, etc., and these.solvents nay be used alone, or in
the formof a 15 m xture of two or nore solvents. The reaction is
carried out in the presence of a base if necessary, and the base includes,
for exanple, alkali netal hydroxides (e.g. sodi um hydroxide, potassium
hydr oxi de), al kali metal carbonates (e.g. 3 di um car bonat e, potassi um
carbonate), alkali netal hydrogen carbonat (e.g. sodium hydrogen
carbonat e, potassium hydrogen carbonate), and organic bases 20 such as
triethylamne, tri bWhemﬂimeQmpbund)bVHﬁ{/p@tswismdxdhe reackionyoan beragried PR,
but the excess anount of the conpound (I1X) may be used instead of a base.
The reaction t émlee ptesencesaf a esndensimgagenttsuch las NeNiatticydlohéxylearhodiimide,
conpounds, but it is usually in the range of about -30[err]C to about

200[ err] C, pr efleethil-§-Brdiniethylangrombpsh)oarbodiififide hjdtothloside N, N50arbony L.
25 When R err] and/or R err] of the product thus obtained have a

protecting Jdingidazgle, NiNSeaibonyRiisucetnigide dsethoyydabomyled-ethoy-1,2-
hydr ogenol ysi s and/ or hydrolysis, in the same manner as in above Process

(a). The epnpodiydrbgiitelinel difhenylhospharytagide, Yropanssulfoniganhydride,imd

prepared, for exanple, by above Process (c), i.e. by reacting the above 5

conpound (1 Va) benzbriazeRIPAbR-tHs(dimetHydamildphesphohiuni ] hekafleoropEbsphate. R

and Rerr] are the same as defined above, in the sane manner as In Process
(c), followed by subyicieaBlon BE tHY Estipdburd®(VHLY & & fdattivé) deri eatbxecthetedfavith O

" the compound (IX) is carried out in a solvent or without a solvent. The solvent

varies according to the kinds of the starting compounds, etc., but includes, for

10 example, aromatic hydrqcarbons (e.g. benzene, toluene, xylene), ethers (e.g.
diethyl ether, tetrahydrofuran, dioxane), halogenated hydrocarbons (e.g.
methylene chloride, chloroform), alcohols (e.g. ethanol, isopropanol), ethyl
acetate, acetone, acetonitrile, dimethylformamide, dimethylsulfoxide, ethylene
glycol, water, etc., and these solvents may be used alone, or in the fqrm ofa

15 mixture of two or more solvents. The reaction is carried out in the presence of a
base if necessary, and the base includes, for example, alkali metal hydroxides
(e.g. sodium hydroxide, potassium hydroxide), alkali metal carbonates (e.g.
sodium carbonate, potassium carbonate), alkali metal hydrogen carbonates (e.g.
sodium hydrogen carbonate, potassium hydrogen carbonate), and organic bases

20 such as tﬂéthylanﬁne, tributylamine, diiéopropylethylamine, N-methyl-
morpholine, but the excess afnount of the compound (IX) may be used instead
of a base. The reaction temperature varies according to the kinds of the starting
compounds, but it is usually in the range of about —30°C to about 200°C,
preferably in the range of about —10°C to about 150°C.

25 When Rj; and/or Rs; of the product thus obtained have a protecting



The conpound of the fornmula (X) is comrercially avail able ones but can be
prepared by a conventional manner. The conpound of the fornula (VIII)
wherein X is -NH err]- is prepared, for exanple, by above Process (a), i.e.
by-~reacting the conpound (Il) with a 15 conpound of the formula (Xl): R4
R31 HN+ CH COOR (XI') wherein R is a |lower alkyl group, benzyl group or a
benzyl group being substituted by a hal ogen atom nethyl group or nethoxy -
group, and R31 and R4 20 are the sane agidefined above, in the sane
manner as in Process (a), followed by subjecting the product to hydrolysis
or hydrogenol ysis in,a conventional nmanner. The ¢ un Xl ) i.s

commer o1 ol 1y wEIPRBESS RECHRE SRmmsangy b 4rBipvey T HBHoErHIsHE Aniianoq.

32 Process (e) ,The conpound of the formyla, (1) wherein Rerr] is a | ower

al kyl group, a DYSRRlYSiE Retp sagiemanner as 1BAPOBEPR9IESs Ber al kyl group is
prepared by reacting_a conpound of the forpula (XI1):_5 )

[err] 10 wherein X, g]':t!eeq;qrppowcgpf the formpla (VIR)avherein)X ds an oxygenratontis ar e
the sane as defined above, with a conpound of the formula (XII]):
Rlerr]-Z[err] prepaed; for example, by above Process (c), i.e. by reacting the above

5 compound (IVa) with a compound of the formula (X):

1}31
Z,—CH-COOR  (X)

wherein Z, R and Ry, are the same as defined above, in the same manner as in
Process (c), followed by subjecting the product to hydrolysis in a conventional
10  manner. |
The compound of the formula (X) is commercially available ones but can
be prepared by a conventional manner.

The compound of the formula (VIIT) wherein X is -NH4— is prepared, for

example, by above Process (a), i.e. by reacting the compound (II) with a

15 compound of the formula -(XI): |
1}4 R31
HN-CH-COOR’ (XI)
. wherein R’ is a lower alkyl group, benzyl gfoup or a benzyl group being

substituted by a halogen atom, methyl group or methoxy group, and R3; and R4
20 are the same as defined above, in the same manner as in Process (a), followed by

subjecting the product to hydrolyéis or hydrogenolysis in a conventional

manner.

The compound (XI) is commercially available ones but can be prepared

by a conventional method.



wherein Rlerr] is a lower alkyl group, a | ower al kenyl group or a

cycl oal kyl -1 ower 15 al kyl group, and Z[err] is the sane as defined
above, if necessary, followed by renoving the protecting groups fromthe
product. The reaction of the conpound (XI1) and the conmpound (XII1) is
usually carried out in a suitable solvent. The sol vent includes, for
exanpl e, aromatic hydrocarbons (e.g. benzene, xylene), ketones (e.g. nethyl
et hyl ketone), ethers 20 (e.g. dioxane) nd di met hyl f or mami de. The
reaction is preferably carried out in the esence of a base, and the base
, i ncludes ones exenplified above in Process (a), and sodium hydride. The

- reaction tenpeBrocess (éhries according to the kinds of the starting
conpounds or the reaction conditions, but it is usually in the range of
about OC to about 20 cmnpowmbufﬂncfounulay(d)wdieramR;sealaweaallkalsgxoup, a33 it
is in the range of about O[err]C to about 50[err]C. Wien R err] and/or

f th b
emoved by hydroaEhal ey 7 Zga‘ﬁ‘é’”%“r’*‘ E@@P%F‘ﬂé’“%@‘éé”“ﬁ}ﬁ?‘%ﬁﬁf‘? o v e ed

. by usmgthec ﬂ\{it( compound (I X) wherein Rlerr] is a
hydrogen atomin ove roces 8) he conmpound (XII1) may be commercially

avai |l abl e pnes but can be prepared by a nventi onal nethod. In above
Processes (a) to (e), when the st Btlng g%hpounds used therein have a group
whi ch may participate in the rgactjon S convenient to protect 10

%3 Hooray

said group wwth a protecting g onvert it previously into a
group which can easily bR conv rted into said group after the reaction. For
exarrpl e, a part of .the co is prepare&ﬁy the foll owi ng processes.

Mg

wherein X, Ry, Rz, Rs, R¢, Ry and Ry are the same as defined above, with a

10

compound of the formula (XIII):
Rii—7, X

- wherein Ry; is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower
15 alkyl group, and Z, is the same as defined above, if necessary, followed by

removing the protecting groups from the product.

The reaction of the compound (XII) and the compound (XIII) is usually
carried out in a suitable solvent. The solvent includes, for example, aromatic
hydrocarbons (e.g. benzene, xylene), ketones (e.g. methyl ethyl ketone), ethers

20 (e.g. diogcane), and dimethylformamide. The reaction is preferably carried out in
| the pr_ésence of a base, and the base includes ones exemplified above in Process
(a), and sodium hydride. The reaction temperature varies according to the kinds

of the starting compounds or the reaction conditions, but it is usually in the

range of about 0°C to .about 200°C, and when sodium hydride is used as a base,



The conpound of the formula (1) wherein Rerr] is an amno group is
prepared by subjecting the conpound (I) wherein Rlerr] is a nitro group to
15 reduction by a conventional method. This process is explained below in
Exanpl es .122 and 124. The conpound of the formula (I) wherein Rlerr] is an
acylam no group is prepared by reacting the conmpound (I) wherein Rerr] is
an am no group with a correspondi ng carboxylic acid or a reactive
derivative thereof. This process is 20 érygpl ai ned bel ow i n Exanpl e 125.
The conmpound of the formula (1) wherein R err] is a hydroxy-Iower alkyl
group is prepared by subjecting the conpound (lI) wherein R5 is an al koxy-
car bonyl group ibis irthelrknge ofiaboutyd°d tonabowt| IOC. gr oup wherein the al kyl

34 noiety has carbon atons fewer by one carbon atom to reduction by a
conventional net hod. WhshR{jram¥esRiof el piodadt hateaproteémgrgtanpl the  The
conpound of the formula (1) wherein R8 is a hydroxy group is prepared by

h;ﬁ?éigg% Lgﬁm‘: ;ﬁ%ﬁ%@s&é&?ﬁ%ﬁ{a%@ﬁé@doﬁ B AR ARYEL B OIS e can
Cecryar a1 oh, I0SEeibalA PRI GRS DSTE R RS
a0i d_addi £ on 15O URY s ARrERT A 4 Bakeh A iFRbokEPEABEIDR] | U1 2
conventional nethod. Various stereoisoners of the _conpound (1) .can bgy

separated and puri fiBee egmpowch(XHL) way beromraercialshavailable oneatbag can

etc.

prepared by a conventional method.
In above Processes (a) to (e), when the starting compounds used therein
have a group which may participate in the reaction, it is convenient to protect
10 said group with a protecting group, or to convert it previously into a group
which can easily be converted into said group after the reacﬁon. For example, a
part of the compound (J) is prepared by the following processes.

The compound of the formula (I) wherein R is an amino group is
prepared by subjecting the compound (I) wherein R is a nitro group to

15 reduction by a conventional method. This process is explained below in
Examples 122 and 124.

The compound of the formula (I) wherein Rs is an acylamino group is
prepared by reacting the compound (I) wherein Ry is an amino group with a

corresponding carboxylic acid or a reactive derivative thereof. This process is
20 explained below in Example 125.

The compound of the formula (I) wherein Rs is a hydroxy-lower alkyl
group is prepared by subjecting the coinpound (I) wherein R is an alkoxy-

carbonyl group or an alkoxycarbonyl-lower alkyl group wherein the alkyl



The pharnmacol ogi cal activities of the present conpounds are expl ai ned by
the foll ow ng pharmacol ogi cal experinments on the representative 15
conmpounds of the present invention. Experiment 1: Central ([err], [err])
and peripheral ([err]) benzodi azepi ne (BZ) receptor binding assays BZ[err]
and BZ[err] receptor binding assays were carried out according to the

nmet hod of Stephens, D. N. et al. [cf. J. Pharnmacol. Exp. Ther. 253, 334-343
20 (1990)], and BZ[err] receptor bindi ng4assay _was done according to the
- met hod of Schoenmaker, H [cf. J. Pharnuacol: Exp Ther. 225, 61- 69 (1983)]
each with slight rmdlflcatlon Receptor nenbrane fractions for [err], [err]
and [err] wer e moiepuhasicarbomatoms fewenly bnmcarbony tpm, dpreductiony e[ err]) or
ki dney ([err]) in 7-8 week old nale rats of 35 Wstar strain by the
procedur e descrdonwentieialmethdd.e Thisprocessiseixplained belownin Exampl

honogeni zed with 20 vol unes of ice-cold 50 MM Tris-citrate buffer ( H7.1),
the honogenate was (Rt corhpowatl 6Dthelformuba I} svherein R BG hydrokye gpeip Jst

obt ai ned was washed 4 tinmes by the sane procedure frozen and stored

5
for 24 hours a ethid 2 Rfel nashed
with the buffe&) aﬁ%% trr%u%egle sﬁsusp |lﬁq§1&% ?E@‘ﬁgﬁgﬁqﬁgﬁ
bi ndi ng assay (50 mM Tris-HCO buffer contai n| ng 120 MM NaCl, 5 M KA, 2 nM
Cad [err] Jnd hydepsgpcbramride: pH 7.4) and the suspension thus obt ai ned
(containing 1 g wet tissue/40 m) was used for the BZ] err] and Bgﬁerri?%qo
receptor binding assHisdestied:¢ranpeunds obiamed dn dhe pbevs PiRessics i3y &g t h

20 volumes of the ice-cold buffer Il for the binding assay (50 nM Na-K
- and purified by a conventional method such as chromatography,

recrystallization, re-precipitation, etc. The compound (I) which shows basicity
enough to fdrm an acid addition salt thereof is converted into an acid addition
10 salt thereof by treating it with various acids by a conventional method.
Various stereoisomers of the compound (I) can be separated and purified
by a conventional method such as chromatography, etc.
The pharmacological activities of the present compounds are explained
by the following pharmacological experiments on the representative
15 compounds of the present invention.
Experiment 1: Central (®;, ®,) and peripheral (®3) benzodlazepme BZ)
receptor binding assays

BZw; and BZ®, receptor binding assays were carried out according to

the method of Stephens, D. N. et al. [cf. J. Pharmacol. Exp. Ther. 253, 334-343

20 (1990)}, and BZ w3 receptor binding assay was done according to the method of

Schoemaker, H. [cf. J. Pharmacol. Exp. Ther. 225, 61-69 (1983)] each with slight
modification.

Receptor membrane fractions for @y, ©, and w3 were prepared from the

cerebellum (), spinal cord (®;) or kidney (®3) in 7-8 week old male rats of



phosphate buffer containing 100 mMM NaCl; pH 7.4), filtered through 4 sheets
of gauze, and centrifuged for 20 m nutes at 40,000 g. The pellet obtained
was suspended in the buffer Il and the suspension (containing 1 g wet
ti.ssue/ 100 m) 15 was used for the binding assay as BZco3 receptor
menbrane source. [[err]H Flumazenil (final concentration: 0.3 nMfor [err]
and 1 nMfor [err]) and flunitrazepam (final concentration: 10 [err]M were
used for the BZ[err] or BZ[err] receptor bi,nding assays as the

| sot ope-1 abel ed and unl abel ed | i gands, resggct ively. For the BZ[err]
receptor binding assay, [3H 4'-chlorodiazepam (7- 20 chloro- 1

, 3-di hydro- 1- iWistgt stfainbyctheproptdre dpsaibed belownzodi azepi n- 2- one) (fi nal
concentration: 0.5 nM and di azepam (final concentration: 100 [err]M were
used as the isotope-Afieetheceactstllun abspiadl ¢corgamaishomegerized withy20 voluniestofon
was performed for 30 mnutes at 37Cin the BZ[err] or BZ[err] receptor

bi ndi ng assays,ice-coRP5@nMf Tris-¢hitaterboffee@H 7. 1Q[ treriomogenateewBZ Pentrifuged for
receptor binding assay. The BZ[err] or BZ[err] receptor binding assays were

carried out in ¥hmimitesand@000 gi Thiepellétbtdined sasomished W tiheoby thé fame
[err]M. The binding assay was performed by the follow ng procedure. After

S5 addi iy eagliot&hire CROBGUA sfor&bforP4rhduie wp-605QY; €The rdsuling pellelt dfter
ligand and the buffer | or Il to each test tube, each assay was started by

addi tion of nergyigaehawadavashedrwith thetbuffer an® contrifugdd, waf duspendsinpthieon,
the assay was terminated by filtration with suction hrough a What man G-/ B

glass fiber fi 'Blﬁ’ferll%f‘ﬂxe%lﬁ&idg d&§?’ €5‘UIﬂM TRisMAE buffbSéontaihives 120 HAVINNEY, e
rapidly washed 3 tinmes 10 i ce-cold 50 mM Tris-HC buffer

(pH 7.7) for [efpiMm l[ﬁhmca@l@%lwmcﬁglé ém 4 dthe%ﬂ?péﬂsﬁﬁﬁﬁﬁ&red

to scmtlllatlon vial s ‘contai nin Iatlon

obtained (containing 1 g wet tissue/40 ml) was used for the BZw; and BZw,

10 receptor binding assays. On the other hand, the kidney was homogenized with
20 volumes of the ice-cold buffer II for the binding assay (50 mM Na-K |
phosphate buffer containing 100 mM N aCl; pH 7.4), filtered through 4 sheets of
gauze, and centrifuged for 20 minutes at 40,000 g. The pellet obtained was
suspended in the buffer II and the suspension (containing 1 g wet tissue/100 ml)

15 was used for the binding assay as BZw; receptor membrane source.
[3H] Flumazenil (final concentration: 0.3 nM for ®; and 1 nM for ®,) and

flunitrazepam (final concentration: 10 pM) were used for the BZw; or BZw,

receptor binding assays as the isotope-labeled and unlabeled ligands,

respectively. For the BZ; receptor binding assay, [3H] 4’-chlorodiazepam (7-
20 chloro-1,3-dihydro- 1-methyl-5-(4-chlorophenyl)-2H-1 ,4-benzodiazepin-2—oné)

(final concentration: 0.5 nM) and diazepam (final concentration: 100 uM) were

used as the isotope-labeled and unlabeled ligands, respectively. Incubation was

pérformed for 30 minutes at 37°C i.n the BZw; or BZw, receptor binding assays,



cagktail (ACS-11, Amersham USA). After a few hours, retained radioactivity
was counted by a liquid scintillation spectroneter. Specific binding of

[3H ligands was cal cul ated as the difference between anounts of

radi oactivity bound in the 15 presence and absence of excess unl abel ed

| i gands. The concentration of the test conmpounds causing 50% i nhi bition of
specific binding of the [3H ligand (I CJerr]) was determ ned by probit

anal ysis. The results of benzodi azepi ne [eRg] receptor binding assay are
shown in Table 5. It is noted that all the conpounds listed in Table 5 had

20 " than- 000t ISDanfien s i chf B el bindin ety *HREP ™

ICerr] (nM Test Conp. ICerr] (nM 1* 3.10 1.62

2 0. 97 BZw, rece@ior binding as3apdwere carried out it the presence&ﬁ' bicuculline 1. 66

5 1.28 2.19 6 0. 23 69 2.75

10 - 0.70 2 15 3. 86 76 ' 1.33

16 4. oo (final °°n°;8tra“°n 100 gM7 15 1.97 81 6. 90

22 3.26 The8§1nd1ng assay %Va%?pe%?ormed by tht: fzﬁowing proc%ﬂure. After 2- 04
5 adding each test compound at certain known concentrations, a [3H] ligand and

the buffer I or II to each test tube, each assay was started by addition of
membrane preparation (total volume of 1 ml). After incubation, the assay was
terminated by filtration with suction through a Whatman GF/B glass fiber filter
using a cell harvester (Brandel, USA). The filters were rapidly washed 3 times

10 with 5 ml of ice-cold 50 mM Tris-HCl buffer. (pH 7.7) for ®; and ®,, or the buffer

II for (05, and transferred to scintillation vials containing 10 ml liquid scintillation
cocktail (ACS-II, Amersham, USA). After a few hours, retained radioactivity was
counted by a liquid scintillation spectrometer. Specific binding of [3H] ligands

was calculated as the difference between amounts of radioactivity bound in the

15 presence and absence of excess unlabeled ligands. The concentration of the test
compounds causing 50% inhibition of specific binding of the [3H] ligand (ICsg)
was determined by probit analysis. The results of benzodiazepine ®; receptor

binding assay are shown in Table 5. It is noted that all the compounds listed in

Table 5 had affinity for the BZw, and BZw, receptors with ICsq values larger

20 than 1000 nM.



25- 1.93 85 0.18 26 0.28 93 4
27 0.11 97 2.-27 29 0. 85 102 3
35 1.51 - 103 2.90 36 1.44 104 3
3% 1. 66 105 4.18 41. 2.53 106 4
42 2.15 107 4.23 44 4.98 108 1
45 0.70 109 2.09 47 0. 16 110 1
49 0.23 111 2.05 51 44 0. 32 113 2
52 29.5 118 1.07 57 5. 39 11 1
The conpound of Exanple 1 (hereinafter, the éoé;pounds of Exanples in the
sane way) 38 Test Conp. [err] Ted@b [err] IJerr] (nM
ICerr] (nM 120 1. .63 160 4 .30 124 5. 35
161 1.05 127 4, 35 w362 1.19 (7]
Test Comp. ICs, (M) Test Comp. ICsp (M)

1* 3.10 58 1.62

2 0.97 61 9.80

4 4.36 65 1.66

S 1.28 68 2.19

6 0.23 69 2.75

10 0.70 70 - 1.12

15 3.86 76 1.33

16 - 4.00 79 0.87

17 1.97 81 - 6.90

22 3.26 83 5.02

23 1.76 84 2.04

25 1.93 . 85 0.18

26 0.28 93 4.10

27 0.11 97 2.27

29 0.85 102 3.31

35 1.51 103 2.90

36 144 104 3.44

37 1.66 105 418

41 2.53 106 424

42 2.15 107 423

44 4.98 108 1.21

45 0.70 109 2.09

47 0.16 110 1.99

49 0.23 111 2.05

51 0.32 112 2.34

52 29.5 118 1.07

57 5.39 119 1.45

*, The compound of Example 1 (hereinafter, the compounds

of Examples in the same way)

. 10
.31
.44
.24
.21
.99
.34
.45



128 0.79 163 2.64 130 1.31 164 0.29

131 0. 89 165 5.07 133 2.20 166 5.40
134 - 3.07 167 0.79 135 3.17 168 0.99
136 , 0.34 169 1.15 137 0.93 170
0.99 138 0.53 171 1.56 139 0. 38 175
1.90 141 0.11 178 0.57 142 0. 08 179
4.30 143 1.40 180 1. 144 0.31 181
1.61 145 1.60 182 4.5 47 0.52 183.
8.75 149 1.14 184 0.82 151 Q. 58 186
2.39 155 0.76 187 |56 4. 96m3 188
5.24 158 4. 07 Test Coatp. ‘%ﬂ% | 5est Comp. 2100, (aM) | 195
2.00 The COITpOUﬂdS [ i Sde in Tablle s rnngl Vi t o lt hﬂ%@l—b- recept or,
but have affinity for { he B2{er r ] and163[err] rdéﬁptors w430t he| I Clerr]
val ue | arger than 1000 |nM erefjore, l.,’g evi t that thgs compounds of
the present invention f§ ave ploteré nd i ghl'y sel dctivé affipity for
the BZ[err] receptor. 127 4.35 162 1.19

128 0.79 163 2.64

130 1.31 164 0.29

131 0.89 165 5.07

133 220 | 166 540

134 3.07 167 0.79

135 3.17 168 0.99

136 034 - 169 1.15

137 0.93 170 0.99

138 0.53 171 1.56

139 0.38 | 175 1.90

141 0.11 178 - 0.57

142 0.08 179 4.30

143 1.40 180 1.65

144 0.31 - 181 1.61

145 1.60 182 4.57

147 0.52 183 8.75

149 1.14 184 0.82

151 0.58 - 186 2.39

155 0.76 187 - 9.71

156 4.96 188 5.24

158 - 4.07 190 4.00

159 2.00 195. 2.00.

The compounds listed in Table 5 bind strongly to the BZw; receptor, but
have affinity for the BZ®; and B ®, receptors with the ICsq value larger than

1000 nM. Therefore, it is evident that the compounds of the present invention

5 have potent and highly selective affinity for the BZw3 receptor.



39 Experinment 2: Light and dark box test (anti-anxiety effect) Anti-anxiety
effect of test conpounds was examined in a box with Iight and dark
conpartments according to the nethod of Crawl ey, J. and Goodwin, F.K [cf.
Phar macol . Bi ochem Behav.- 13, 167-170 (1980)] with slight 5

nodi fication. Light and dark box test .is a useful, sinple and handy nethod
for behaviorally and pharmacol ogi cally exam ning anti-anxiety effect of the
drugs, by utilizing the habit of rodents SU@ as mce and rats, etc. which
prefer to stay in a dark place, and regardi"ig as positive drug effect the

i ncrease of the relative 10, stay of the animals_ in the |ight conpartnent
which is an undxpesimenti; bightandglark bexdestant-anxietyeblecof drugs such as
chol ecystokinin B tyﬁ‘?'rec‘eptor antagoni sts and BZ anxiolytics, etc. show
positive effect in thnti-angisty effeghof testicamprundsiwas examineddiara bexiwal lighti ng
the test box device (35 X 15 X 17 cm) which conprises: a |light conpartnent
(20 'X 15 X 17 amnd darksosipantmerts accarding tnthsamethiodafGramwdey | Jaand Goodwinghl y
illum nated by an incandescent |lanp (1,700 lux); a dark conpartnment (15 X
15 X 17 cm) beilMK. fiefdPhafmddoh.Bicehem. Behav .ol 4 62 aiv0(d 08a)] tweith slighiti ght
conpartment; and at the boundary of conpartnents, an opening (4.4 X 5 cnm
in which r§ ce anodificatibmi.ough freely between two conpartnents. 20

Mal e m ce of Std-ddY strain weighing 25-30 g were used in a group of 10..

Each trial was st ar tlcighbynddak box eestin s aséfal, siveplecantddianay mesholdifght
conmpartment 30 m nutes after oral admnistration of a test conmpound, and

511, S0, sy s bl tem iy g
l'i ght conpar t mey3t utilizing the habit of rodents such as mice and rats, etc. which prefer to stay
in a dark place, and regarding as positive drug effect the increase of the relative
10 stay of the animals in the light compartment which is an uncomfortable place for
the animals. A number of drugs such as cholecystokinin B type receptor
antagonists and BZ anxiolytics, etc. show positive effect in this test.
Light and dark box test was carried out using the test box device (35 X
15 X 17 cm) which comprises: a light compartment (20 X 15 X 17 cm) cons.isting
15 of transparent acrylic plates and highly illuminated by an incandescent lamp
(1,700 lux); a dark compartment (15 X 15 X 17 cm)_ being made of black acrylic
plates connected to the light compartment; and at the boundary of
compartments, an opening (4.4 X 5 cm) in which mice can go through freely
between two compartments.
20 Maie mice of Std-ddY strain weighing 25-30 g were used in a group of
10. Each trial was started by placing a mouse in the center of the light |
compartment 30 minutes after oral administration of a test compound, and the
time spent by the mouse in the light compartment during a 5 minute observation
period was measured, and the rate of the stay of mice in the light compartment

25 to the whole time spent in the experiment was calculated. The increasing rate of



25; to the whole tine spent in the experinent was cal cul ated. The

i ncreasing rate of 40 the relative stay of the test conpound to that of
the vehicle control group was yielded, based on the rate of the stay of ‘-
m<e in the light conpartnent. The anti-anxiety effect of the test conpound
was represented by the mninmum effective dose (MED) at which the increasing

rate of the relative stay 5 - was regarded statistically as significant
(WIllianms-WIcoxon's test, p<0.05) . The rggults are shown in Table 6.
Table 6 Anti-anxiety effect Anti-anxiety effect Test Conp.

T . MED K K 1* . .

3$St Cormp téggélg%lze stay of the tgstygompoun to( trfi%g g? )the vehicle contypl gngug’ was
0.3 6 0.3 9 0.3 . 37

0.1 10 y31eldgd0based on the rate@f the stay of mg:edndl_aLe light compartment 0.1

45 0.1 21 %

0.3 136 The anti-anxgty eﬁfgct of the test cq;ngqund was represqugd y the
0.1 29 0. .3 The conpound of Exanp

1 (hereinafter m:mmm fogqmmdqsy (MED) at which the increasigg rate-ofthe selptive ﬁ@y

same way) -
_ 5 was regarded statistically as significant (Williams-Wilcoxon's test, p<0.05) . The

results are shown in Table 6.

Table 6
Anti-anxiety effect Anti-anxiety effect
Test Comp. Test Comp.
MED (mg/kg) MED (mng/kg)

1* 0.3 31 0.3

2 0.01 35 0.1

6 0.3 36 0.3

9 0.3 37 0.1

10 1.0 42 <0.01

16 0.1 45 0.1
21 0.1 52 0.1

22 0.3 136 03

23 0.01 139 0.1

29 0.03 150 0.3

*; The compound of Example 1 (hereinafter, the compounds
10 of Examples in the same way)

Test compouh’ds in Table 6 have anti-anxiety effect at doses of 1 mg/kg
or below. Among them, many compounds are effectivé at doses of 0.3 mg/kg or
below.

15 . Experiment 3: Isoniazid-induced clonic convulsion test (anti;convulsant effect)

Isoniazid inhibits glutamate decarboxylase which catalyzes GABA
synthe‘_sis, decreases brain GABA levels, and induces clonic convulsion.

According to the method of Auta, J. et al. [cf. J. Pharmacol. Exp_-. Ther. 2635, 649-



Test conpounds in Table 6 have anti-anxiety effect at doses of 1 ng/kg or
bel ow. Among them nmany conpounds are effective at doses of 0.3 ng/kg or
bel ow. 15 Experiment 3: |soniazid-induced clonic convul sion test
(anti-convul sant effect) Isoniazid inhibits glutamte decarboxyl ase which
catal yzes GABA synthesis, decreases brain GABA | evels, and induces clonic
convul sion. According to the nethod of Auta, J. et al. [cf. J. Pharnacol.
Exp. Ther. 265, 649- 41 656 (1993)] vvitq slight nodification, we

exam ned antagonistic effect of the tést cornpounds on isoniazid-induced
clonic convul sion. Many drugs which, directly or indirectly, enhance GABAA
receptor functi®¥ 61|993K}1WM slight madifieatings we exansined antagenisticeetfecs of thensste
are BZ anxiolytics represented by diazepam 5 neur ost er oi ds such as

al | opr egnanol oreompeynsisean &WW&WdM@MQﬁOQVEISm(MMNEﬁWM,er r]
receptor agoni sts which enhance the synthesis of neurosteroids. Male mce
of Std-ddY st r adireothyi ehindireetly cenhanee GA Bdqdrecapter functipnodredknows ta ¢xhibit

m nutes after oral adm nistration of the test conpounds, nmce were 10

injected with {g@%@ééﬂe&%ﬁfehﬁ&égg Thos€ ate BZhAiSREES 8 bsen&étfggagéfzegam,_

pl aced individ In acrylic observation cages. “The onset ti l oni c

convul si ons s gEAsHERAal i 8L LIbbEnaSOIoRk i Gblrah B db Ak RHic t he

control group was about 40 m nutes: -1'sohi azi

d ' .1 b
- 55% conpar ed t SNERERCHDR) 5 Soptor BRI PRI B2 et B o

cal cul at ed accordi n(% tQ.the Litchfield-WIcoxon's
neurosteroids.

Male mice of Std-ddY strain weighing 22-24 g were used in a group of 6.
Thirty minutes after oral administration of the test compounds, mice were
10 injected with isoniazid (200 mg/kg, s.c.), and immediately thereafter, placed
individually in acrylic observation cages. The onset time of clonic convulsion
was measured (cut-off time: 90 minutes). The latency in the control group was
about 40 minutes.
. Anti-isoniazid effect of the test compounds was expressed as the dose

15 which prolonged the onset time by 25% compared to that in the vehicle group

(ED3y5). The ED,5 value was calculated according to the Litchfield-Wilcoxon's

method. The results are shown in Table 7.



net hod. The results are shown in Table 7. 42 Tabl-e 7 Anti-i soni azi d'

10

. effect . Anti-isoniazid effect Test Conp. EDf err] (no/kg) Test
Conp. ED[err] (ngy/kg) 1* . 82.2 44 22.4 2
65. 6 45 9.60 4 51. 2 47
7.62 5 15.1 48 7.67 9 25.5
50 27.3 10 36.9 52 23.5 11
47.5 53 11.3 12 42 31.8 58
11.8 17 45,7 59 14.8 21 72.1
60 2.14 22 50. 3 61 17.7 23
40. 8 65 31.1 25 Table7 2.1 66a
51.2 29 67.5 66b 72.4 35 85.7
gi o ’Egst 5(3: 36 | Anti-isoniazid‘effect Test C ;g Anti-isoniazid effétt f 37

: omp. +6—4—42 est Comh Sf
Exampl e 1 (herei nafterr,)  he BHm{oghe®) of ED,s (mg/kg)

1* 82.2 44 22.4
2 65.6 45 9.60
4 51.2 47 - 7.62
5 15.1 48 7.67
9 25.5 50 27.3
10 36.9 52 23.5
11 47.5 53 11.3
12 31.8 58 11.8
17 45.7 59 14.8
21 72.1 60 2.14
22 50.3 61 17.7
23 40.8 65 31.1
25 62.1 66a _ 51.2
29 67.5 66b 72.4
35 85.7 79 43.8
36 54.2 83 70.2
37 61.9 171 - 764
42 58.7

*: The compound of Example 1 (hereinafter, the compounds of

- Examples in the same way)
The test compounds in Table 7 exhibited anti-convulsant effect at doses

lower than 100 mg/kg. Some of them caused the effect at doses below 10

| mg/kg.

Experiment 4: Collagen-induced arthritis inhibitory test 1
Collagen-induced arthritis inhibitory test is an experimental model for
rheumatoid arthritis reported by Trethan, D. E. et al. [cf. J. Exp. Med., 146, 857

(1977)], and thereafter Kakimoto, K. et al. demonstrated that collagen-induced



Exanples in the sane way) 5 The test conmpounds in Table 7 exhibited
anti-convul sant effect at doses |ower than 100 g/ kg. Sone of them caused
the effect at doses bel ow 10 ng/ kg. Experinent 4: Collagen-induced
arthritis inhibitory test 1 10 Col | agen-i nduced arthritis
inhibitory test is an experinmental nodel for rheumatoid arthritis reported
by Trethan, D. E. et al. [cf. J. Exp. Med., 146, 857 (1977)], and

t hereafter Kakinpto, K. et al. denonstrat % t hat col | agen-i nduced 43
arthritis inhibitory test was useful as anevaluating tool for not only
anti- inflammatory agents, but also i mmuno suppressing agents and jnmuno
‘modul at i ng ageatthsitisinbibitery testevasusefnl ananevalnating tgolfaenet elyanticf . J.

| munol ., 140, 78-83 (1988)]. 5 . Col I agen-induced arthritis

i nhi bitory tesinflammatery agents, hutalseoiminuno seppassing agentxanddgmmunog cf . above
reference of Kakinmoto, K et al.) wth slight nodification. Solubilized

bovi ne carti | ayedulatioglagents, b I theoniachanism Bif pusetrf the diseases [cfUl.S. A )
was emrul sified in conplete Freund s adjuvant (product of DI FCO Lab.,

U S. A ). Ml e Immendl, 128/78i83(1088)]. (6 week-ol d; product of 10 Ni ppon
Charles River, Japan) were imunized by injection at the base of the tail
with 150 §err]g of Colagsn:imiuced drtheitisdgkibitody test wasentniedoat acopsdingam t he
i mruni zation, arthritis was induced by a booster imunization of 150 [err]g
of the emul si fKgkingnb) Kgetalp(cfpab@ referémee sfKiakimineK. etaldvtieslightt he base

of the tail again. A test conpound was orally adm nistered daily at the
dose of 10 ny/medification. Solubilized bovine cartilage type II collagen (product of Elastine
| | Products, U.S.A.) was emulsified in complete Freund's adjuvant (product of
DIFCO Lab., U.S.A.). Male mice of DBA/1j strain (6 week-old; product of
10 Nippon Charles River, Japan) were immunized by injection at the base of the tail
with 150 png of the emulsified collagen. After twenty oné days from the
immunization, arthritis was induced by a booster immunization of 150 pg of the
emulsified collagen prepared in the same manner as above at the base of the tail
again. A test compound was orally administered daily at the dose of 10 mg/kg
15 from the first immunization. Mice were observed daily 5 days after the booster
immunization for the onset of arthritis, and an arthritic score was derived by
grading the severity of involvement of each paw five scales (0-4) according to
the method of Wood, F. D. et al. [cf. Int. Arch. Allergy Appl. Immunol., 35, 456-
467 (1969)] with slight modification as shown in Table 8. The severity of

20 arthritis was estimated by the sum of the scores of all 4 paws, and the onset of

the disease was determined when score 1 was observed.



15; fromthe first imunization. Mce were observed daily 5 days after
the booster immunization for the onset of arthritis, and an arthritic: score
“was derived by grading the severity of involvenment of each paw five Scal es
(024) according to the nethod of Wood, F. D. et al. [cf. Int. Arch. Alergy
Appl . Imunol ., 35, 456- 467 (1969)] with slight nodification as shown in

Tabl e 8. The severity of 20 arthritis was estimated by the sum of the
scores of all 4 paws, and the onset of the ,di sease was detern ned when
score 1 was observed. 44 Table 8 Score nptons O No changes Erythena

and swel ling of one interphal angeal joint of the fingers of 4 paws 2
Eryt hema and swelling of two or nore i nte@@h&&ngeal joints, or relatively
|l arge joints of _wist. ankle. etc. 3 Goss swelling and eryvihem 4

Reachi ng t he nipg'dmm Sy@btomhs swel | ing of the entire paw In the mce whi ch
were adm nistefed with the conpound of Exanple 93, the onset of arthritis
was del ayed unt+ . '
the control nige @hi chN@efhanggsected with the sol vent, the onset of

arthritis was pbserveld on 28th day. In the m ce which were adm ni stered

el ayea unf1 | 124 (EGLOARY 4 SEgUrE PLORE 10 G 5P, Fsg e o
I mruni zati on. e_sevy

(Exanpl e 93, 186 ind Erythema and swelling of two or more mterphalangeal joints, or
relatively large joints of wrist, ankle, etc.

3 Gross swelling and erythema

4 Reaching the méximum level of swelling of the entire paw

In the mice which were administered with the compound of Example 93,
the onset of arthritis was delayed until 40 days, after the booster immunization,
5 while in the control mice which were injected with the solvent, the onset of
.arthritis was observed on 28th day. In the mice which were administered with
the compound of Example 136 and Example 144, the onset of aﬂhritiS was
delayed until 34 days and 37 days, respectively, after the booster immunization.
The severity of arthritis in the compound-treated group (Example 93, 136 and
10 | 144) was much lower than the control group in the severity of the disease
judging from the score of arthritis.
Experiment 5: Collagen-induced arthritis inhibitory test 2
Collagen-induced arthritis inhibitory test was carried out according to
_Kakimoto, K. et al. (cf. above reference of Kakimoto, K. et al.) with slight |
15 modification. Type II collagen from bovine joints (product of the Collagen
Research Center, Japan) was emulsified in complete Freund's.adjuvant (product

of DIFCO Lab., U.S.A.). Female mice of DBA/1 j strain (product of Nippon



10  144) was nuch |ower than the control group in the severity of the

di sease judging fromthe score of arthritis. Experinment 5: Collagen-induced
arthritis inhibitory test 2 Collagen-induced arthritis inhibitory test was
cafried out according to Kakinmoto, K et al. (cf. above reference of

Kaki moto, K et al.) with slight 15 nodi fication. Type Il collagen from
bovi ne joints (product of the Collagen Research Center, Japan) was

enul sified in conplete Freund' s adj uvant (er duct of DIFCO Lab., U S A).
Femal e m ce of DBA/ 1] strain (product of N’ppon 45 Charl es River, Japan)
were inmmuni zed by injection at the base of the tail with 150 [err]g of the
emul sified coll s RivesrJapamnwerecimemunized hydnjectioniatthmbasgtdfdhe tall withi t i s
was i nduced by a booster inmunization of 150 [err]g of the emnulsified

col | agen preparEid jg of tiee emnisified callagen. aAftertveinty oae idayefrom thee tail 5
agai n. Test conpounds were adm nistered orally at a dose of 10 ng/kg on 5
consecuti ve dayisgrhonizatieskarfheitisSwaeiiduced bgiaboosteriimmmuiibatictegf 180 pg of e

i muni zation. Mce were nonitored visually for arthritis once a week

begi nni ng from dmelsifid edlldges presaitd in thesame Alanfer aFaidvep the\base of the tail
I ndividual ly scored on a scale of 0-3, according to the criteria shown in

Table 9. 19  apaén.STegtrdompdinds Wett iadhfinisbsied drdllpiteriddye 40 mgkgbdn She
scores of all 4 paws. Table 9 Score Synptons O No changes 1 Eryt hena
and swel ling ofcomenftive@iys ind ®eek o8 srstks) BédihRingfrémaheday before the

immunization. Mice were monitored visually for arthritis once a week

beginning from the day of the booster immunization. Each paw was

individually scored on a scale of 0-3, according to the criteria shown in Table 9.

10 The severity of arthritis was estimated by the sum of the scores of all 4 paws.

Table 9

Score | Symptoms

0 No changes

1 Erythema and swelling of one or more interphalangeal joints of the
paw

Erythema and swelling of two or more large joints which extends to
2 the back of the paw in addition to Erythema and swelling of one or
more interphalangeal joints of the paw

3 Severe erythema and swelling of the entire paw

In tHe mice which were administered with the compound of Example 6,
the onset of arthritis was delayed until 21 days after the booster immunization as
15 compared with the control mice which were injected with the solvent, and the
severity of arthritis.'in the -compouﬂd-treated group was much lower than the
control group at least until day 34, the last day of the experiment. The

compound of Example 165 markedly suppressed the arthritis as compared with



Erythema and swelling of two or nore large joints which extends to 2 t he
back of the paw in addition to -Erythema and swelling of one or nore

i nt er phal angeal joints of the paw 3 Severe erythema and swelling of-the
entire paw In the mce which were adm nistered wth the conmpound of Exanple
6, the onset of arthritis was delayed until 21 days after the booster

| mruni zation as 15 conpared with the. control nice which were injected
with the solvent, and the severity of arthpgtis in the conpound-treated
group was nuch |lower than the control group at |east until day 34, the | ast

day of the experinmepnt. The gonpou appl.e 165 kedl y.suppressed .t he
arthritis as c&ﬁagpgarcwpo At feagﬁ@@%#fﬁ{l 6%35 g&%dﬁ?t (giy q@éégﬁxﬂﬁqwgglflﬁﬁ%%?e
the | ast day of ‘the experinent. |nt h& m ce which re @Sﬁgl stered.with
the conpound ofWhich ysare adpgnistered yyith,therGompeundy 4B the, UHWRS ¢ h
the control. Fromthe results clearly shown in the above experinments 4 and
5 the 5 corsyppressechas comppreskwish thgcontrel. 144 and 165 exhibit potent
ef fect on collagen-induced arthritis inhibitory test which is a nodel for
i nuno i nfl ammat or y Rtometheaesyltsheleandy shownrin ithe abeve experiments 4 andrhdhed of
Exanpl e 178 has also effect, but |ess potent effect as conpared with that
of each cdnpourcempoundsiof Bxampleo693,1386, 14dapdrli6ieerhibit potent effeetori t y
Mal e mice of Std-ddY strain weighing 24-31 g were used in a group of 10 for
exan ni ng acut eollager-induced arthsitisinhibitoryitest whichpisa modglofor MBMB®, 42 and
52). A compound (1000 ng/ kg) was suspended in 0.5%tragacanth and
inflammatory diseases (rtheumatoid arthritis, etc.). The compound of Example
178 has also effect, but less potent effect as compared with that of each
compound as indicated above.
10 Experiment 6: Acute toxicity
Male mice of Std-ddY strain weighing 24-31 g were used in a group of
10 for examining acute toxicity of test compounds (Example 2, 10, 23, 36, 42
and 52). A compound (1000 mg/kg) was suspended in 0.5% tragacarith and
administered orally or intraperitoneally. Then, lethality of the mice was
15 observed for 7 days after the treatment.
No lethality was found in mice to which the test compound was
administered. |
The compound of formula (I) and its pharmaceutically acceptable salts

not only bind to the BZ(b3 receptor selectively and strongly, but also produce

20 excellent pharmacological effects such as anti-anxiety effect and anti-
convulsant effect, etc. in animal experiment, therefore, are useful for t_he therapy
or prevention of CNS diseases [anxiety-related diseases (neurosis, somatoform
disorders, other anxiety disorders), depression, epilepsy, etc.] and cardiovascular
diseases (cardiac angina, hypertension, etc.). |

25 There are listed, for example, the following compounds and



adm ni stered orally or intraperitoneally. Then, lethality of the mice was
15 observed for 7 days after the treatnent. No lethality was found in
mce to which the test .conpound was admi ni stered. The conpound of fornula
(19 and its pharnaceutically acceptable salts not only bind to the BZ[ err]
receptor selectively and strongly, but also produce 20 excel | ent

phar macol ogical effects such as anti-anxiety effect and anti- convul sant
effect, etc. in animl experinent, therefor%, are useful for the therapy or
prevention of CNS di seases [anxiety-relateé di seases (neurosis, somatoform
di sorders, other anxiety disorders), depression, epilepsy, etc.] and

car di ovascul ar phaswasefiqallyrasicaptabieysalts thareef whish shaw ratonly selsctive and
There are listed, for exanple, the follow ng conpounds and - 47

phar maceut i cal |sfrongeaffinityifor Bawsrechpiosdsutvdlsa bireng antiranxiety gffeet. ect i ve and
strong affinity for BZ[err] receptor, but also strong anti-anxiety effect.

(1) 2-[2-(4- Chjpyr opzllexmlﬁe&gg}agﬁgsy%dﬁna{xg'%-mﬁrnﬂdmmﬂn@mwid%@pﬂ-- |

acet ami de (the conpound of Exa

2-[2-(4-Chlor ophenylacéwdgi(gﬁéaﬂj&d;ﬁnﬂﬁ/g g%%nﬁgg}gfn no] - N- met hyl - N-

phenyl acet am de (the conpoun

2- [ 2- (4- Chi or oigny| 2.%@%&3%@%@%@&Mlﬁ}iﬂmﬁﬁaﬁhﬂﬂ]ﬁNlﬁiémyl-N-

acet am de (the conpou

N- (4- Chl or ophenyl) - Bgﬂ(%#pmg&%%ﬁ@g,(@(eg% e% 8,(,- E?g&)ﬂé §3pyri m di nyl - 10

am no) acetami de (th

2-[2- (4- Chl or onagny ) 1 (- SRsphthy1f-50 Gl iy 14! SH ks Yardfid] N N Kiethyl-

acetamide (the cbmpound of Example 10)

(4)  N-(4-Chlorophenyl)-N-methyl-2-(5,6-dimethyl-2-phenyl-4-pyrimidinyl-
10 amino)acetamide (the compound of Example 29)
- (5)  2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-(4-fluoro-
phenyl)-N-methylacetamide (the compound of Example 36)
(6) 2—[2—(4—Chloropheny1)-5,6-dimethyl-4-pyrimidinylamino]—N-(4-methoxy-
phenyl)-N-methylacetamide (the compound of Example 42)
15 D 2—(5,6-Diﬁ13thy1—2—phenyl-4-pyrimidiny1amino)-N-phenyl-N-propyl-
acetamide (the compound of Example 52)
(8)  2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-ethyl-N-
phenylacetamide (the compound of Example 45)
The compounds of formula (I) have inhibitory effect on collagen-induced
20 érthritis, therefore, are useful for the therapy or prevention of ifnmune diseases
such as immuno inflammatory diseases (rheumatoid arthritis, etc.) and immuno-
neurologic diseases (multiple sclerosis, etc.).
There are listed, for example, the following compounds and
pharmaceuﬁcally acceptable salts thereof which show inhibitory effect on

25 collégen—induced arthritis.



phenyl ) - N-net hyl acet am de (the conpound of Exanple 36) (6)

2-[2-(4-Chl orophenyl)-5, 6-di net hyl -4-pyri m di nyl am no] - N- (4- net hoxy-
phenyl ) - N- net hyl acet am de (the conpound of Exanple 42) 15 (7)

2-{5, 6- D net hyl - 2- phenyl - 4- pyri m di nyl am no) - N- phenyl - N- pr opyl - acet am de
(the conpound of Exanple 52) (8)

2-[2-(4-Chl orophenyl) -5, 6-di net hyl - 4- pyri m di nyl am no] - N- et hyl -
phenyl acet am de (the conpound of Exanple 4§§ The conpounds of forrmula (I)
have inhibitory effect on collagen-induced 20

ful f th h ) ' f i . '
"o ammat ory dibbas U STRRREL & pBFer 4Py SIS N By e ARG ghe
di seases (nultiple sclerosis, etc.). There are listed, for exanple, the

fol | owi ng conpounds COMRPQWRS, ofeRxamplea 69 accept abl e salts ther eof Whl ch
show i nhi bi tory effect on 25 col | agen-i nduced arthritis.

2- (5, 6- Di met hyl(2®- pRefRb Dlpbwylrﬁ-@yﬁpm@my}am yr@pma@qu@ ((hehe
conmpound of Exanple 136) (2

2- (2, 6- Di phenyl - 4- pycompanndof-Rxawple ) di propyl acet ani de (the conpound of
Exanmpl e 93

2-15, 6- Di rget ﬁyl(3)2( ?32-[5 6 Dimathyte - trifleorpmethylphenyh-dinyyinaidingdaminal-N,N-
2 {2 4 Ami nopheny | Jipropstiostimide horampoundhgt Bxgmple 6} hy! - N- pheny -
acetam de (the conpound of Exanple 165) (5)
2-[ 2- (4- Chl or offeny I2—{2&(‘B—#dnnﬂphphyl%Spﬁﬁdlmediyhfﬂpyrmlmybxyi}yN—Nhyl-N—phenyI—
acetamide (the compound of Example 165)
_(5) 2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-
10 phenylacetamide (the compound of Example 144)
(6)  2-(5,6-Dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-
acetamide (the compound of Example 178)
The compounds [I] of the present invention or a pharmaceutically
acceptable acid addition salt thereof can be administered either orally,
15  parenterally or rectally. The dose of the compounds of the present invention
varies according to the kinds of the compound, the administration routes, the
conditions, ages of the patients, etc., but it is usually in the range of 0.01-50
mg/kg/day, preferably in the range of 0.03-5 mg/kg/day.
The éompounds of the present invention is usually administered in the
20 form of a ﬁharmaéeutical preparation which is prepared by mixing thereof with a
pharmaceutically acceptable carrier or diluent. The pharmaceutically acceptable
carrier or diluent may be any conventional ones which are usually used in the
phannaceutiéal field, and do not react with the compounds of the present

invention. Suitable examples of the pharmaceutically acceptable carrier or

25 diluent are, for example, lactose, inositol, glucosg, mannitol, dextran, cyclo-

arthritis, therefore, are



10« phenyl acet am de (the conpound of Exanple 144) (6)

2- (5, 6-Di net hyl - 2- phenyl - 4- pyri m di nyl oxy) - N-phenyl - N- propyl - acet am de :
(the conpound of Exanple 178) The conpounds [I] of the present invention or
a pharmaceutically acceptable acid addition salt thereof can be

adm nistered either orally, 15 parenterally or rectally. The dose of the
conpounds of the present invention varies according.to the kinds of the
conpound, the administration routes, the cgeditions, ages of the patients,
etc., but it is usually in the range of 0.01-50 ng/kg/day, preferably in

t he range of 0.03-5 ng/kg/.day. ,The conpounds, of, t he present invention is
usual Iy adni ni é%ém%gwlgﬂesé@h’ Pa'F‘_vKrﬂ@s&aan’&ﬁéﬁ%@é&#‘?“a’?“ﬁ%‘ﬂaﬁ%"ﬁ“ﬂn
which is prepared by m xing, thereof with a pharpaceutically cept abl.e
carrier or dil dastasilicae ahRInNAke synthelr plmpimtilFate crustailiop cgHulese. fofiumay
be any conventional ones which are usually used  in jhe pharnmaceuti cal

field, and do r@rbexysmethylocHulase, bydrosupeopydstarehs ca rar Wiﬁl@ 8

Sui t abl e exanpl es of the pharnaceutical |y acceptable carrier or 25

di luent are, f®ellalasapion exchangsseesin, mathyleellulgse: gslatin, gummarabic, hpdsoryan,
cycl o- 49 dextrin, sorbitol, starch, partly pregelatinized starch, white
sugar, madgnesi proppt eedluloseadewssubstimsedhydsoxypropyd callulose.hydipxypropyl-
crystalline cellul ose, sodium carboxynethylcellul ose, hydroxypropyl starch,
cal ci um car boxyhethylogllulase) pmlyvha’lpyrmiick)mhpdg&in‘yéalqmm{mlgi C(ﬁﬂlﬂ?,LﬂOdm
gelatin, gum arabic, hydroxy- 5 propyl cellul ose, |ow substituted

hydr oxypropyl cbginateptight mmhirdveypsitipicl acidyahégriesiin steasate, talc, carboxyvinyl

pol yvi nyl pyrrol i done; polyvinyl alcohol, alginic acid, sodium al gi nate,

| i ght anhydr oupadiymerititariandoxide gsuebitamfattyeidiester, sodiom laaryisudfate,gliycerin,

glycerin fatty acid ester, purified lanolin, glycerogelatin, polysorbate, macrogol,

10 vegetable oil, wax, propyleneglycol, water, ethanol, polyoxyethylene-
hydrogenated caster oil (HCO), sodium chloride, sodium hydroxide, hydro-
chloric acid, disodium hydrogen phosphate, sodium dihydrogen phosphate,
citric acid, glutamic acid, benzyl alcohol, methyl ﬁ-oxybenzoate, ethyl p-oxy-
benzoate, etc.

15 The pharmaceutical preparation is, for example, tablets, capsules, granules,
powders, syrups, suspensions, suppositories, injection preparations, etc. These
preparations may be prepared by a conventional method. In the preparation of
liqﬁids, the compound of the present invention may be dissolved or suspended
in water or a suitable other solvent, when administered. Tablets and granules

20 may be coéted by a conventional method. In the injection preparations, it is
preferable to dissolve the compound of the present invention in water, but if
necessary, it may be dissolved by using an isotonic agent or a solubilizer, and
further, a pH adjustor, a buffering agent or a preservative may be added thereto.

These preparations may contain the compound of the present invention

25 at a ratio of at least 0.01 %, preferably at a ratio of 0.1-70 %. These preparations



pol ymer, titanium oxide, sorbitan fatty acid ester, sodiumlauryl sulfate,
glycerin, glycerin fatty acid ester, purified [anolin, glycerogelatin,

pol ysor bat e, macrogol, 10 vegetabl e oil, wax, propyl eneglycol, water,
et-hanol , pol yoxyet hyl ene- hydrogenated caster oil (HCO, sodium chloride,
sodi um hydr oxi de, hydro- chloric acid, disodium hydrogen phosphate, sodium
di hydrogen phosphate, citric acid, glutam c acid, benzyl al cohol, nethyl

p- oxybenzoat e, ethyl p-oxy- benzoate, etc.gdb The pharnaceuti ca
preparation is, for exanple, tablets, capsules, granules, powlers, syrups,
suspensi ons, s§%ggiytorles, i.njection pr par?tlpns, etc. . These_ preparations

may be prepare 50 contam othsx therapewtisally, effective compouads a8 Wall.| i qui ds,

t he conpound of theNﬁ&esent i nvention may be dissolved or suspended in
wat er or a sui B eMPREFQR GARRYINGQUHGHHE INVENTION | et s and granul es

20 - may be coated by a conventjional nethod, In the injection
preparations, it is Ihedresensinvensioniisilbusiratechin morpdetat byrthe fellpwingnt
invention in water, but if necessary, it may be dissolved by using an

i sot oni ¢ agent Refergnee Expniplescand Examplast het shaslg ot censtrueddother limitedg
agent or a preservative may be added thereto. These preparations may
contain tBe coflmareted of the present invention 25 at aratio of at |east
0.01 % preferably at a ratio of 0.1-70 % These preparations 50 may

al so contain ot her fIheridpmtificatidn of the foemiponnds isparied oua by dEemenBEET MODE
FOR CARRYI NG OQUT THE | NVENTI ON The present invention is illustrated in nore

detai |l by the fndlysisj NasRepeotrns,dREspeowinms NMR speetuheste. but shoul d not be
construed to be limted 5 t her et o.

The following abbreviations may be used in the following Reference
Examples and Examples in order to simplify the disclosure.
10 [Solvent for recryétallization] |
A Ethanol
AC:  Acetonitrile
E: Diethyl ether
EA: Ethyl acetate
15 HX: n-Hexane
IP:  Isopropanol
M:  Methanol
Reference Example 1
Preparation of 5,6-dimethyl-2-phenyl-4(3H)-pyrimidinone:
20 To a mixture of sodium ethoxide (31.3 g) and anhydrous ethanol (200 ml)
is added benzamidine hydrochloride (23.9. g) at 0-5°C. The mixture is stirred at
0°C for 30 minutes, and thereto is added dropwise a solution of ethyl 2-
fnethylacetoacetate (20 g) and anhydrous ethanol (50 ml) at the same
temperature. After addition, the mixture is stirred at room temperature for 30

25 minutes, and refluxed for six hours. The reaction mixture is concentrated under



The identification of the conpounds is carried out 'by El emrentary anal ysi s,
Mass spectrum IR spectrum NWR spectrum etc. The foll ow ng abbreviations
may be used in the followi.ng Reference Exanples and Exanples in order to

sinplify the disclosure. 10 [ Sol vent for recrystallization] A Et hanol
"AC.  Acetonitrile E D ethyl ether EA: Ethyl acetate 15 HX:

n- Hexane | P. |sopropanol M Methanol Reference Exanple 1 Preparation of
5, 6-di et hyl - 2- phenyl - 4( 3H) - pyri m di none: 3¢ To a m xture of

sodi um et hoxi de (31.3 g) and anhydrous ethanol (200 m) is added

benzam di ne hydrochl.oride (23.9.9) at O:5ferr]C,.The m xture .is, stifred at
OLerrl C for 30 TFRdressinG anddpereiiu indiStothrb ettty (o vaecst BEny
2- net hyl acet oacetate (20 an hydr.ous et hanol 0 . at.the.sa
tenperature. AfMMIUIEIY i(“éluéﬁ%d ttoﬁgi %Int&/ Gg&t‘f’@ %quane@‘gPC%?\ %é%&%tgge f or
30 25 m nut es, . and ref%&xe&é{; r six hours. The reacti gn r{ixt,ure i
concentrat ed ufgture 1s sirred gt 8pr Preeipitates arg collecied by filtratipncwa in
wat er. The pH value of the mxture is adjusted-to pH 4 by _addition of conc.

hydrochl ori c adVith Watere further washgd avith digthylrether, and regrgstallized frem ethanol to

precipitates are collected by filtration, washed
give the desired compound (14.3 g), m.p. 205-207°C.

Reference Examples 2-19

The corresponding starting compounds are treated in the same manner as

in Reference Example 1 to give the compounds as listed in Table 10.



wi-t h water, further washed with diethyl ether, and recrystallized from

et hanol to 5 give the desired conpound (14.3 g), mp. 205-207[err]C

Ref erence Exanpl es 2-19 The correspondi ng starting conpounds are treated in
t ke sane manner as in Reference Exanple 1 to give the conpounds as |isted

i n Tabl e 10. 52 Table 10 [err] Ref.Ex. R err] R err] R err]
M p. Solv. for ([err]Q recrystal. 2 Me Me 4-C
258- 260 M 3 Me Me g a 251- 252 A 4
Me Me 4-F 266- 268 I\/? Me Me 4- O\Ve
233- 235 M 6 Me Me 45CF3 265- 267 M 7 '
Ve e 4- NCR >300 Mable 10~ e Et H
195- 197 M 9 Me i - Pr H ~ 230-232 M 10
Et Me H 159- 161 OA 11 H Me
212-214 A 12 H CF[ er H 228- 230 A 13
H Ph H 281- 28Rs _ ﬁﬂ H Ph 4-d
>300 M 15 Me Ph 1| 250- 252 M
~,
‘R N
5 ° Rq
M.p. Solv. for
Ref. Ex. | R5 R6 R7 (°C) recrystal.
2 | Me Me 4-C1 | 258-260 M
3 Me Me 3-Cl 251-252 A
4 Me Me 4-F 266-268 M
5 Me Me 4-OMe | 233-235 M
6 Me | Me 4-CF; | 265-267 M
7 Me Me 4-NO, >300 M
8 Me Et H 195-197 M
9 Me i-Pr - H 230-232 M
10 Et Me H 159-161 A
11 H Me H 212-214 A
12 H CF; H 228-230 A
13 H Ph H 281-284 A
14 H Ph 4-Cl1 >300 M
15 Me Ph H 250-252 M
16 Me Ph 4-Cl 293-295 M
17 -(CHp)4- H 223-225 A
18 ~(CH,),4- | 4Ct | 290-292 M
19 | COOEt | H H |237-238| A

Reference Example 2
Preparation of 5-nitro-2-phenyl-4(3H)-pyrimidinone:
To a mixture of sodium methoxide (8 g) and anhydrous ethanol (100 ml)
10 is added benzamidine hydrochloride (11.7 g) at 0°C. The mixture is stirred at



16. Ve Ph 4-C 293- 295 M 17

-(CHerr})[err]- H 223- 225 A 18 -(CHerr])[err]-

4-C. 290-292 M-19 COOEt H H 237-238 A
Ref erence Exanple 20 Preparation of 5-nitro-2-phenyl-4(3H)-pyrimdinone: To
a m xture of sodium nethoxide (8 g) and anhydrous ethanol (100 m) 10 S

added benzam di ne hydrochloride (11.7 g) at OC. The mxture is stirred at
53 O[err]C for 30 mnutes, and thereto is added dropw se a solution of
crude ethyl 2- (N, N-di net hyl am nonet hyl ene)nitroacetate (14 g), which is

obt ai ned by refl.uxing.a mxture of ethyl nitroacetate (,10 qg) .and

N, N- di met hyl f of -Oagodpmtwangééfrgo Is rlde YOPB’FS%F‘@E%H&&@F“‘?%?‘PXMH by .
concentrating t I xture 5, under reduced preassure,.i.n. anhydrous et hanol
(50 M) at the Mﬂg{ll}?’é‘?f ?‘Er)mécmi"?‘ia&ﬁ“téewpﬁl% hc‘r@’tg'é‘e‘gglyrred at
roomtenperature _for 30 mnutes, and refluxed faqr [s. . The reaction
mxture is condeHBKEAIMIXIYES OE@HM{;@}W%F@@&J&Q, gganéwa%m%%gomlmie added
to the residue. :The pH value of the mxture is_ adjusted to pH 4 by addition
of conc. hydroctimsihy agetad (178 forthree hoursyifolleed by concenteating: thy maixfyre,
The precipitates are collected by filtration, washed with water, and
recryst al |15 zed undgnredused giressureiin @anhydrons sthangl (hpd) aythesage temperature.
264-266[err] C. Reference Exanple 21 Preparation of .

4- chl or o- 5, 6- diAseihadditiopthe phigture is stimed at®om temperature fardQminuses, and

5, 6-di met hyl - 2- phenyl - 4(3H) - pyri m dine (10 g) and
refluxed for 12 hours. The reaction mixture is concentrated under reduced

pressure, and water (150 ml) is added to the residue. The pH value of the
mixture is adjusted to pH 4 by addition of conc. hydrochloric acid while the

10 mixture is stirred at 0°C. The precipitates are collected by filtration, washed
with water, and recrystallized from ethanol to give the desired compound (7 g),
m.p. 264-266°C. |
Reference Example 21
Preparation of 4-chloro-5,6-dimethyl-2-phenylpyrimidine:

15 A mixture of 5,6-dimethyl-2-phenyl-4(3H)-pyrimidine (10 g) and -
phosphorus oxychloride (23 g) is stirred at 75°C for four hours. The reaction
mixture is concentrated under reduced pressure, and the residue is dissolved in
chloroform. To the mixture is _added ice-water, and the mixture is stirred. The
mixture is neutralized with 1N aqueous sodium hydroxide solution, and the

20 chloroforrﬁ layer is collected, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue is recrystallized from ethanol
to give the desired compound (10.7 g), m.p. 120-122°C.

Reference Examples 22-40
The corrésponding starting compounds are treated in the same manner as

25 in Reference Example 21 to give the compounds as listed in Table 11.



phosphorus oxychloride (23 g) is stirred at 75[err]C for four hours. The
reaction mxture i's concentrated under reduced pressure, and the residue is
di ssol ved in.chloroform To the mixture is added ice-water, and the m xture
is'stirred. The mixture is neutralized with 1IN aqueous sodi um hydroxi de
solution, and the 20 chloroformlayer is collected, dried over anhydrous
sodi um sul fate, and concentrated under reduced pressure. The residue is
recrystallized fromethanol to give the degyred conpound (10.7 g), mp.
120-122[ err] C. Reference Exanpl es 22-40 The correspondi ng starting
conmpounds are treated in the sanme manner ?%ﬂgﬁl I n Ref erence Exanple 21
to give the conmpounds as listed in Table . 54 Table 11 [err] 5 Ref.

Ex. Rferr] Rlerr] Rerr] M p. olv. for ([err]Q Recrystal . 22
Me Me 4-C 122-124 I 3 Me 3-C
96- 97 A 24 Me Mg | 4-F 138-139 | P 25 Me
Me 4-Ove 106-108 | P 263 Me 4- CF3 70-71
| P 27 Me Me 4- NO2 157 |158 A 28 Me Et
H 87-88 | P 29 Me R ' 83-84 | P
6
5 Ry
M.p. - | Solv. for
Ref. Ex. Rs Rs Ry (°C?) Recrystal.

22 Me Me 4-C1 | 122-124 IP

23 - Me Me 3-Cl 96-97 A

24 _ Me Me 4-F 138-139 IP

25 - Me Me 4-OMe | 106-108 P

26 Me Me 4-CF; 70-71 1P

27 Me - Me | 4NO, | 157-158 A

28 Me Et H 87-88 IP

29 . Me 1-Pr H 83-84 IP

30 . EBt’ Me H 57-58 P

31 H Me H 62-63 P

32 H CF; H 45-46 1P

33 H Ph H 99-100 P

34 H Ph 4-Cl 125-126 P

35 Me Ph - H 116-117 P

36 Me Ph 4-Cl 126-128 14

37 -(CHy)4- H 100-101 1P

38 -(CHy)4- 4-Cl 114-115 P

39 NO, H H 160-161 A

40 COOEt H H 39-40 HX

Reference Example 41
| Preparation of 4—ch10ro-2-(4-ﬂudropheny1)-5,6,7,8-tetrahydroquinozoline:
(1) A mixture o 4-fluorobenzoyl chloride (50 g), potassium thiocyanate (36.7

10 g) and anhydrous toluene (100 ml) is refluxed for six hours. After cooling, the



30 Et Ve H 57-58 P 31

H Me H
62-63 P 32 - H.- CF3 - H 45- 46 - IP 33 . .. H
Ph H 99- 100 | P 34 - H Ph 4-C - 125-126 - -
| P*35 Me Ph H 116- 117 | P 36 Me Ph
4-C 126-128 | P 37 -(CHerr])[err]- H 100-101
| P 38 -(CH err])[err]- 4-C 114-115 P 39 NJ err]
H H 160- 161 A 40 COOEt 55 H H 39-40

HX Ref erence Exanple 41 Preparation of _

4-chl or 0- 2-'(4-1] henyl) - 7.8-1 dr ogui (1) A i xt

o 4.1 uor oben SYACHE BN 38 terpd. e Tilliale RichREGREa el pagenregCed” ) Vi0
hyd t ol 10 ' fl for. si.x..h . AfLt | i th

55 Y enct on. m PRCRSEre. STAY fasidhetsS puiech iy pishlAuoR Uhder-isabEka PSR Tn iy

reduced pressure. The residue.is purified by dissti),] ati.on under reduced
pressure to gi dallom B?%é?&'gfﬂcyggﬁqel{ﬁgé)aﬁﬂ éi(éé 133111—?% p. 92[err]C 3
nHg. (2) To m xt ure ,of the above product (62 g). and chlorof orm (80, ni)
i s added 5 &&)pvﬁtéka amwrgp?éhp @bovppredp%(ﬁ&é&mm@m @%né)gs)am
chloroform (30 m) wth stirring while the tenperature of the m xture is
kept at 035C. Arepwisgddsalnten of aenmaamlm@ﬁy@ph@mr@ (28.6:8) and ghlgroferay 30c
for one hour, and further stirred at roomtenperature for one hour, and
refluxed for omel)ndth stirring while theotempexaturecof the mixture is kept at 0-5°C. After

%

addition, the reaction mixture is stirred at 0°C for one hour, and further stirred at
room temperature for one hour, and refluxed for one hour. The reaction mixture
is concentrated under reduced pressure, and the residue is purified by silica gel
10 column chromatography (eluent; chloroform), and recrystallized from ethanol to
give 2-(4-fluorophenyl)-5,6,7,8-tetrahydro-4H-1,3-benzoxazine-4-thione (24 g),
m.p. 148-149°C. -
~(3) Into a mixture of the above product (20 g) and methanol (300 ml) is
blown ammonia gas for 30 minutes, and the mixture is stirred at 80°C for 30
15 minutes. The reaction mixture is concentrated under reduced pressure, and the
residue is recrystallized from ethanol to give 2-(4-ﬂuorophenyl)-5;6,7,8-tetra-
hydro-4(3H)-quinazolinethione (18 g), m.p. 198-200°C.
(4) A mixture of the above product (10 g) and phosphorus oxychloride (30
g) is refluxed for two hours. The reaction mixture is concentrated under
20 reduced préssﬁre, and the residue is dissolved in chloroform. To the mixture is
| added ice-water, and tﬁe mixture is stirred. The chloroform layer is collected,
dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
The residue is recrystallized from isopropanol to give the desired compound (8.5
g), m.p. 96-97°C.
25



| s« concentrated under reduced pressure, and the residue is purified by
silica gel 10 col um chr omat ogr aphy (el uent; chloroform, and
recrystallized fromethanol to gi-ve _ -
2-{4-fluorophenyl)-5,6, 7, 8-tetrahydro-4H 1, 3-benzoxazi ne-4-thi one (24 Qg),

m p. 148-149C. (3) Into a mxture of the above product (20 g) and net hanol"
(300 M) is blown anmonia gas for 30 mnutes, and the mxture is stirred at
80[err]C for 30 15 “mnutes. The reactioggri xture i s concentrated under
reduced pressure, and the residue is recrystallized fromethanol to give

2-(4-11 uorophen¥lej-5ti 6% 8-tﬁ r@-4?ydro- 4( 3H) - qui nazol i net hi one (18 g),

m p. 198-200C. Ic he above product (10 g) and phosphorus
oxychloride (30 g) i refluxed for t hours. Jdhe r tion mxiure |
concentrated under 207%€ SAIPE L “5?%%\%05? TGS ’f%pll%e -%ereﬁéﬁi%ﬁﬁlggsclr@éhati n
chloroform To the mxture is_ added ice-vl\ﬁ?er, an@.the 9%%1‘ e iﬁ stirred.
The chl or of or m Y FOTTESBORYNL SIALRE RMBRPIGIS ALC LS b‘?%??sd |ﬁ}’rﬂr9 F12Ws, and

concentrated un .reduced pressure. The residue is recrystallized from
i sopropanol to “jﬁ ‘i%FJBﬁ és

’
Qude £ gties OYAPHGARIPPBDGS.g) . m p. 96-97[err]C. 25

56 Reference Exanpl es 42-44 The sane procedures as Reference Exanple 41 are
r epeat ed e-icept(ﬂeff%‘ten%@xé‘mﬂl%ggbndi ng starting conpounds are used instead

of 4-fluorobenzoyl chloride_to %I ve the follow ng conpounds. .5
(Ref erence Exanpl e 49Chloro-2-(2-chlorophenyl)-5,6,7,8-tetrahydroquinazoline; m.p. 79-

4- Chl or o- 2- ( 2- cgh(l)% ophenyl)-5,6, 7, 8-tetrahydroqui nazoline; mp. 79-
(Reference Example 43) _
4-Chloro-2-(3-chlorophenyl)-5,6,7,8-tetrahydroquinazoline; m.p. 94-
10 95°C |
(Reference Example 44)
4-Chloro-2-(2,4-difluorophenyl)-5,6,7,8-tetrahydroquinazoline; m.p. 57-
58°C
Reference Example 45
15 Preparation of 2-amino-N,N-dipropylacetamide:
(1)  To a mixture of dipropylamine (5 g), triethyiamine (5 g) and methylene
chloride (50 ml) is added dropwise a solution of N-phthaloylglycyl chloride (11
g) in methylene chloride (50 ml) while the temperature of the mixture is kept at
0-5°C. After addition, the mixture is stirred at room temperature for six hours.
20 To the re_ac;tion mixture is added water, and the methylene chloride layer is
collected, dried over anhydrous sodium sulfate, and concentrated under reducedl
pressure. The residue is recrystalliied from isopropanol to give 2—phthaiimide-
N,N-dipropylacetamide (12.5 g), m.p. 99-100°C.
(2) A mixture of the above product (12.5 g), hydrazine - monohydréte 43g

25 and ethanol (150 ml) is refluxed for one hour. The reaction mixture is



80[err] C (Reference Exanple 43)

4- Chl or o- 2- (3-chl or ophenyl ) -5, 6, 7, 8- tetrahydrqu|nazollne mp. 94- 10

" 95[err] C (Reference Exanpl € 44) ’
4-Chl or o- 2- (2, 4-di f 1 uor ophenyl ) -5, 6, 7, 8- tetrahydrqu|nazoI|ne mp. 57-
58[err] C Reference Exanple 45 15 Preparatlon of

2-am no- N, N-di propyl acetam de: (1) To a m xture of dipropylamne (5 g),
triethylamne (5 g) and nethyl ene chlorid% «50 m) is added dropw se a

sol ution of N-phthal oyl gl ycyl chloride (1T g) in nmethylene chloride (50 n1)

while the t t f t.h is k 5 f t ddi t

0 TSttt sl B S
t t dd nd, t t.h hi

R L5 B A O ke

reduced pressure. The residue is recrystalllz d fro i SO ive
2- pht hal i ni de-collesteds griegyavse @pBMdMS(spéngn @}‘ fatg, gnd ¢ angﬁg?&}‘ﬁder(@%
m xture of the above product &2 S g), hydrazine . nopohydrate (4.3 g) 25
and et hanol ( IBesswrg to givecthedesired sompoundd07 girascan ey PGt xt ure i s
57 concentrated under reduced pressure, and chloroformis added to the
residue. She rReferenceiExd#mplesdéd58 and to the filtrate is added water. The
chloroformlayer is collected, dried over anhydrous sodium sul fate, and
concentrat ed under TFheloorresponding starting afinine corspounsisrasd tecatedonnthe S8ME g) as
an oily product.

manner as in Reference Example 45 to give the compounds as listed in Table 12.

Table 12
- Ry
0 H;N— CHy— CO-N_
| Ry
Ref. Ex. R R,
46 Me Me
47 Et Et
48 i-Pr i-Pr
49 Bu Bu
50 Me i-Bu
51 Et Pr
52 H Ph
53 Me Ph
54 Et Ph
55 Bu- Ph
56 Pr Ph
57 Me Ph-4-Cl
58 | Me Ph-4-OMe

Reference Example 59
Preparation of Z-amino-N-(4—ﬂuoropheny1)-N-methylacetamide:
) The same procedures as Reference Example 45-(1) are repeated except

15 that 4-fluoroaniline (15 g) is used instead of dipropylamine. The product thus



5+ Reference Exanpl es 46-58 The correspohdi ng starting am ne conpounds
are treated in the sane manner as in Reference Exanple 45 to give the

conpounds as listed in Table 12. Table 12 [err] 10 Ref. Ex. Rl err]
Rlerr] 46 Me Me 47 Et Et 48 i - Pr
i-Pr 49 - Bu Bu 50 Me - i-Bu 51 Et

Pr 52 H , Ph 53 Me Ph 54 Et

Ph 55 Bu Ph 56 Prsg Ph 57 Me
Ph-4-C 5 8 Me Ph-4- OVe Ref erence Exanple 59 Preparation of

Ret or ence ExampfigaiRedas pulied P sbifeceeicpbispt chiomatpgtaphy ERBRadPHIE 15
9) I's used | nstaena re%;ys(tjzillﬁ;g(i) ¥r|o?nmétrt]12hoir trc])egi\pnre ?\?-%ﬂﬂtforr]g&xenyl)—2-phthalimid-
" acetamide (19 g), m.p. 212-214°C.
(2) The above product (18 g) is added to a mixture of sodium hydride (about
5 60 % oily, 3 g) and dimethylformamide (100 ml) at 0;5 °C, and the mixture is
stirred at 0°C for one hour. To the mixture is added dropwise methyl iodide (10
g) at the same temperature. After addition, the mixture is stirred at room
temperature for 8 hours. To the reaction mixture are added water and
chloroform, and the chlorcform layer is collected, dried over anhydrous sodium
10 sulfate, and éoncentrated under reduced pressure. The residue is purified by
silica gel column chromatography (eluent; chloroform), and recrystallized from
ethanol to give N-(4-fluorophenyl)-N-methyl-2-phthalimidacetamide (15 g), m.p.
182-183°C. |
(3)  The above product (14 g) is treated in the same manner as in Reference
15  Example 45—(2) to give the desired compound (9.0 g) as én oily product.
Reference Example 60 |
Preparation of N-allyl-2-amino-N-phenylacetamide:
The same procedures as Reference Example 59 are repeated except that
aniline and allyl bromide are used instead of 4-fluoroaniline in Reference
20 Example 59—(1) and methyl iodide in Reference Example 59-(2), respectively, to
give the desired compound as an oily product.
~ Reference Example 61
Preparation of 2—amino-N-cycloproéylmethyl-N—phenylacetamide:
The same procedures as Reference Example 59 are repeated except that

25 aniline and cyclopropylmethyl bromide are used instead of 4-fluoroaniline in



58 obtained is purified by silica gel colum chromat ography (el uent;
chloroform, and recrystallized from ethanol to give

N- (4-fl uorophenyl)-2-phthalimd- acetamde (19 g), mp. 212-214[err]C (2)
The above product (18 g) is added to a nmixture of sodi um hydride (about 5
60 %oily; 3 g) and dinmethylformam de (100 m) at 0-5C, and the m xture is
stirred at O[err]C for one hour. To the m xture is added dropw se net hyl
iodide (10 g) at the same tenperature. Aft addition, the mxture is
stirred at roomtenperature for 8 hours. To the reaction m xture are added
wat er and chl otof orm and the chl orQf or ayer js_collected, dried over
anhydr ous sod?%ﬁ{e{?f‘ce WP‘&S@,‘ ﬁﬁaéﬁﬁg&L’ﬂd&i"e’@ E?f%é?mpmeé?e@gwe.
The residue is purified by silica gel, colum chromatography (eluent;

chl orof orm, awap%b@bttmgwezgw%smﬂmnd@@o y product.

N-(4-fl uoropheﬁy ) - N-net hyl -2-h hal i m dacetam de (15 g), mp.

182- 183[ er r ] C. REXLIENCEHXABPILS O, ct (14 ¢) is treated in the same manner
as in Reference 15 Exanpl e 45-(2) to give the desired conpound (9.0 Q).
as an oily product . Theferespondme startingscompeipndsaare dreagsd in the same manner as
N-al I yl - 2-am no- N- phenyl acet am de: The sane procedures as Reference Exanple
59 are rePeat ot Bsl etBxamplei 39 togine thefalldwibgwompounds. used i nst ead of
4-fluoroaniline in Reference 20 Exanpl e 59-(1) and methyl iodide in

Ref erence ExarfRefemnce Bxampdepadrti vely, to give the desired conmpound as an
- oily product. Reference Exanple 61 Preparation of

2- am no- N- cycl opr op2HAmainioyN-(-pioarophenyl) dNimiethylacetanide pr ocedures as

Ref erence Exanple 59 are repeated except that 25 ani line and

~ cycl opropyl net(RdfefenoeExengple685ed i nstead of 4-fluoroaniline in

2-Amino-N-(2-chlorophenyl)-N-methylacetamide
10 (Reference Example 64)
2-Amino-N-(3-chlorophenyl)-N-methylacetamide
(Reference Example 65)
2-Amino-N-(4-chlorophenyl)-N-ethylacetamide
(Reference Example 66)
15 2-Amino-N-(4-chlorophenyl)-N-propylacetamide
Reference Examples 67-69
The corresponding starting amine compounds are treated in the same
manner as in Reference Example 45 to give the following compounds.
(Reference Example 67)
20 1-Aininoacetyl-?:,5-dimethy1piperidine
(Reference Example 68)
4-Aminoacety1—2,6—dimethj1morpholine
(Reference Example 69)
1-Aminoacetyl-cis-3,5-dimethylpiperazine

25 Reference Example 70



59 Reference Exanple 59-(1) and nethyl iodide in Reference Exanple 59-(2),
respectively, to give the desired conpound as an oily product. Reference

Exanpl es 62-66 Thecorrespondi ng starting conpounds are treated in the same -

manner as 5 in Reference Exanple 59 to give the foll ow ng conpounds.
(Ref erence Exanple 62) 2- Am no- N-(4-bronophenyl)-N net hyl acet am de
(Ref erence Exanpl e 63) 2-Am no-N-(2-chl orophenyl)-N-net hyl acet am de 10
(Ref erence Exanple 64) 2-Am no-N-(3-chl or%enyl ) - N- net hyl acet am de
(Ref erence Exanpl e 65) 2- Am no- N-(4-chl orophenyl)-N-et hyl acet am de
(Ref erence: Exanpl e 66) 15 . cl
2- Ani no- N- ( 4- cRrepagticarst N-({-chlerophspd)-Nrmethpla?-methylamingacotanmids;y 9 The
correspondi ng starting am ne conpounds are treated in t Pﬁ same (gﬂg;ﬁr as in
Ref erence Exanflle 4Bomomiityee ofi¥-(teat-butoxygabenrpbNdsethylglyeine (ke gkl e
67) 20 1- Ami noacet yl - 3, 5-di et hyl pi peri di ne (Reference Exanple 68)
4- Ani noacet y| - chleratiniline (8. 8@ JranzotriazoRd Fdosyrdds@imethylamino)phosphonium -
- Am noacet yl - ci s- 3, 5- di net hyl pi per azi ne . .
hexafluorophosphate (BOP reagent, 25.7 g) and methylene chloride (150 ml) is
5 added dropwise triethylamine (5.9 g) while the temperature of the mixture is
kept at 0-5°C. After addition, the mixture is stirred at room temperature for 8
hours, and thereto is added water. The methylene chloride layer is collected,
dried over anhydrous sodium sulfate, and concentrated under reduced pressure.-
The residue is purified by silica gel column chromatography (eluent; chloroform),
10 and recrystéllized from diethyl ether to give 2-[N ’-(tert-butoxycarbonyl)-N’-
methylamino]-N-(4-chlorophenyl)acetamide, m.p. 126-128°C.
(2) The above product (12 g) is added to a mixture of sodium hydride (about
60 % oily, 3.2 g) and dimethylformamide (100 ml) at 0-5°C, and the mixture is
stirred at 0°C for one hour, and then thereto is added methyl iodide (17 g) at the
15 same temperature. After addition, the mixture is stirred at room temperature for 8
hours, and thereto are added water and chloroform. .-The chloroform layer is
| collected, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue is purified by silica gel column chromatography (eluent;
chloroform) to give 2-[N’-(tert-butoxycarbonyl)-N’-methylamino]-N-(4-chloro-
20 phenyl)-N-methylacetamide (11.4 g) as an oily product. |
(3)  To a mixture of the above product (8.4 g) and methylene chloride (100
ml) is added dropwise trifluoroacetic acid (20 ml) at 0-5°C. After addition, the
mixture is stirred at room temperature for three hours. The reaction mixture is

concentrated under reduced pressure, and to the residue is added water. The

25 mixture is made weak basic with 1N aqueous sodium hydroxide solution while



25+ Ref erence Exanple 70 60 Preparation of

N- (4- chl or ophenyl ) - N- net hyl - 2- net hyl. am noacet am de: (1) To a m xture of
N- (tert-butoxycarbonyl)-Nnethylglycine (10 g), 4- chloroaniline (8.8 g),
befizotri azol - 1-yl oxy-tri s(di nmet hyl am no) phosphoni um hexaf | uor ophosphat e
(BOP reagent, 25.7 g) and nethylene chloride (150 m) is 5 - added

dropwi se triethylamne (5.9 g) while the tenperature of the mxture is kept
at 0-5[err]C. After addition, the mxture i g stirred at roomtenperature
for 8 hours, and thereto is added water. The met hyl ene chloride |ayer is
col | ect ed, dr| ed over anhydrous sodium sulfate, and concentrated under
reduced pressurthe mixtureds stitred usdeticefdoelingyand thendhegsto iscadded chloroform.
chromat-ography (eluent; chloroform, 10 and recrystallized from di et hyl
ether to give Zl‘lid\bhlordonnﬂaymyceﬂwmyldndﬂ over anhydrous sodium sulfate, and

met hyl am no] - N- (4- chl or ophenyl ) acetam de, mp. 126-1 28C. (2) The above
product (12 g) doncenitatedtumder mduocdepreésuse)cb givienthdrdesired abmpoudd %Dg) s
3.2 g) and dinmethylformam de (100 nl) at O-5[err]C and the mxture is
stirred at O[ eran 6il§ produee. hour, and then thereto is added nethyl iodide
(17 g) at the 15 sane terrperature. After addition, the mxture is
stirred atsroorRéfe: & 16971873hours, and thereto are added water and
chl orof orm- The chl oroform ayer I's collected, dried over anhydrous sodi um

sul fate, and concentThd edrrbéptnidi ﬁ stapach RIEBAtYxGcarbofylaed ditind aciddaré i ed
by silica gel columm chromatography (eluent; chlorof orn) to give

2-[N -(tert- bUttPé%X@(Firpﬂi%Yda}né‘{naﬁﬁéM ﬁrRéf@l'eﬁe(Ekaﬁk[il@ Wto?é?ve the following

phenyl ) - N- et hyl acet am de (1 as an oily product. (3) a mxture

of the above praysturndd ﬁzg,)o réﬂ%fchyl ene chloride (100 m ) |s added
dropwi se trifluoroacetic aci dﬂ’}?go m) at O-5[err]C. After addition, the

(Reference Example 71)

10 N-(4-Chlorophenyl)-N-methyl-2-pyrrolidinecarboxyamide
(Reference Example 72) |
| N-(4-Chlorophenyl)-N-methyl-2-piperidinecarboxyamide
(Reference Example 73)
N-(4-Chlorophenyl)-2,3-dihydro-N-methyl-1H-indole-2-carboxyamide
15 Reference Examples 74-80 |
The correspdnding starting tert-butoxycarbonylated amino acids are
treated in the same manner as in Reference Example 70-(1), -(3) to give the
following compounds as an oily product.
- (Reference Example 74)
20 2—Aﬁﬁno-3-benzyloxy-N ,N-dipropylpropanamide
(Reference Example 75)
2-Methylamino-N,N-dipropylacetamide
. (Reference Example 76)
2-Ethylamino-N,N-dipropylacetamide
25  (Reference Example 77) |



mxture is stirred at roomtenperature for three hours. The reaction

m xture is concentrated under reduced pressure, and to the residue is added
water. The 25 m xture is made weak basic with 1N aqueous sodi um

hydr oxi de sol uti on while 61 the m xture is stirred under ice-cooling,
and then thereto is added chloroform The chloroformlayer is collected,
dried over anhydrous sodium sul fate, and concentrated under reduced
pressure to give the desired conpound (4.7 g) as an oily product. 5

Ref erence Exanples 71-73 The corresponding6§tarting tert - but oxycarbonyl at ed
amno acids are treated in the same manner as in Reference Exanple 70 to

give the foll owi ng sMuthyldmine-Nemethyl:Neplhehydacetdrideleer ence Exanple 71) 10
N- (4- Chl or ophenyl ) - N- et hyl - 2- pyrrol'i di necar boxyam de (Reference Exanpl e

72) N-(4- Chl or ¢Refsrghge BxamplyV8R- pi peri di necar boxyani de (Reference Exanple
73) N-(4-Chl orophenyl) -2, 3-di hydr o- N- et hyl - 1Hi ndol e- 2- car boxyam de 15

Ref erence Exanpl es MEﬁﬁrlaihﬁu@N-ﬁﬁﬁlWlmip]ﬂnyla@étahﬁdet ert - but oxycar bonyl at ed
am no acids are treated in the same nanner as in Reference Exanple 70-(1),

-(3) togive t t(Refé}Eh@y\Egﬁn@wwynds as an oily product. (Reference Exanple
74) 20 2- Am no- 3- benzyl oxy- N, N- di propyl pr opanam de
5 N,N-Dipropyl-2-pyrrolidinecarboxamide
(Referencc Example 80)
2,3-Dihydro-N,N-dipropyl-1H-indolecarboxamide
ference Example 81

Preparation of 2-hydroxy-N ,N-dipropylacetamideﬁ

10 (1)  To a mixture of dipropylamine (5.0 g), triéthylamine (5.5 g) and
methylene chloride (70 ml) is added dropwise a solution of ethyloxalyl chloride
(7.4 g) and methylene chloride (30 ml) with stirring while the temperature of the
mixture is kept at —20°C. After addition, the mixture is stirred at 0°C for four
hours. To the reaction mixture is added water, and the methylene chloride layer

15 is collected, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure to give ethyl 2-oxo-2~(N,N-dipropylamino)acetate (9.5 g) as
an oily product.
(2) A mixture of the above product, sodium borohydride, lithium chloride
and anhydrous tetrahydrofuran is stirred at room temperature for 30 minutes,

20 and thereté is added dropwise anhydrous ethanol while the temperature of the
mixture is kept at 0-5°C. After addition, the mixture is stirred at room
temperature for 12 hours. The reaction mixture is cooled to 0°C, an the pH
value theréof is adjusted to pH 5 with 1N hydrochloric acid, and concentrated
under reduced pressure. To the residue afe added a saturated brine and

25 chloroform, and the chloroform layer is collected, dried over anhydrous sodium



(Ref erence Exanpl e 75) 2- Met hyl am no- N, N- di propyl acet am de ( Reference
Exanpl e 76) 2-Et hyl am no- N-N-di propyl acet am de 25 (Reference Exanple 77)
62 2- Met hyl am no- N- et hyl - N- phenyl acet am de (Ref erence Exanple 78)
2- £t hyl am no- N- et hyl - N- phenyl acet am de (Reference Exanple 79) 5
N, N- Di propyl - 2-pyrrolidi necarboxam de (Reference Exanpl e 80)
2, 3- Di hydr o- NN-di propyl - 1H i ndol ecar boxam de Reference Exanple 81
Preparation of 2-hydroxy-N, N-di propyl acet apgi,de: 10 (1) To a m xture of
di propylam ne (5.0 g), triethylamne (5.5 and nethyl ene chloride (70 m)
i s added dropw se a solution of ethyloxalyl chloride (7.4 g) and nethyl.ene
chl oride (30 nisylfaie; Andtconcemigatad under meducedpressute to givetthe depited cempounrd pt
at -20[err]C. After addition, the mxture is stirred at O[err]C for four
hours. To the 1(édcg)iasramoily pradict. added wat er, and the methyl ene chlori de
| ayer 15 Is collected, dried over anhydrous sodium sul fate, and
concentrat ed uRkferened BExathple®2sure to give et hyl
2- 0X0- 2- (N, N-di propyl am no)acetate (9.5 g) as an oily product. (2) A
m xture of the Pabparation of IN,N-dibagylvPrhydrexpadetagtide:! i t hi um chl ori de
5 The same procedures as Reference Example 81 are repeated except that

dibutylamine is used instead of dipropylamine to give the desired compound as

an oily product.

Reference Example 83

Preparation of 2-bromo-N,N-dipropylacetamide:

10 To a mixture of dipropylamine (10.1 g), triethylamine (10.1 g) and
anhydrous diethyl ether (80 ml) is added dropwise a solution of bromoacetyl
chloride (15.8 g) in anhydrous diethyl ether (40 ml) while the temperature of the |
mixture is kept at -40°C. After addition, the temperature is gradually raised, and
the mixture is stirred at room temperature for one hour. The reaction mixture is

15 filtered, and the filtrate is concentrated under reduced pressure, and purified by
distillation under reduced pressure to give the desired compound (14 g), b.p.
100-103°C/1 mmHg.

Reference Examples 84-87
The corresponding starting compounds are treated in the same manner as
20 in Reference Example 83 to give the following compounds.
(Reference Example 84)
2-Bromo-N,N-dipropylpropanamide; b.p. 85-87°C/1 mmHg
(Reference Example 85)
~ 2-Bromo-N-(4-chlorophenyl)-N-methylacetamide; m.p. 52-53°C

25 (recrystallized from isopropanol)



and anhydrous tetrahydrofuran is stirred at roomtenperature for 30
mnutes, 20. . and thereto is added dropw se anhydrous ethanol while the
tenperature of the mxture is kept at 0-5[err]C. After addition, the
mXture is stirred at roomtenperature for 12 hours. The reaction m xture
Is cooled to O[err]C, an the pH value thereof is adjusted to pH 5 with 1N
hydrochl oric acid, and concentrated under reduced pressure. To the residue
are added a saturated brine and 25 chl or6(aform and the chloroform | ayer
is collected, dried over anhydrous sodi um 63 sul fate, and concentrated
under reduced pressure to give the desired conmpound (7.7 g) as an oily
product . Ref er éReterenemBrample 86k par ati on of

N, N- di but yl - 2- hydr oxyacet am de: 5 The same procedures as Reference
Exanpl e- 81 are r epe%Bmmgd&ﬁneﬁluhN-phmlpmnmmdes by dd5+ 14kt €lmpnHg

di propyl am ne to give the desired conpound as an oily product. Reference
Exanpl e 83 Pre[iRle&r'eme Bkample 8Ab- N, N- di propyl acet am de: 10 To a
m xture of dipropylamne (10.1 g), triethylam ne (10.1 g) and anhydrous

di ethyl ether (80 n2-BromeeNesthyl-Nppherylpropahamiden oilly prodwetacet yl chl ori de
(15.8 g) in anhydrous diethyl ether (40 m) while the tenperature of the
m xture i $ kepReferené6Bxanifle 88f t er addition, the tenperature is gradually
rai sed, and the mxture is stirred at roomtenperature for one hour. The

Feduced pressur o b and pur (1ol by 47eri TIar on Unaor t catbed precture 1o
give the desir gt coma Asixtutd of sodianPhydride (about 60 % oily, 1.0 g) and dimethyl-
formamide (80 ml) is added 5,6-dimethyl-2-phenyl-4(3H)-pyrimidinone (5.0 g)
while the temperature of the mixture is kept at 0-5°C, and the mixture is stirred
10 at 0°C for 30 minutes. To the mixture is added dropwise ethyl bromoacetate
(4.2 g) at the same temperature. After addition, the mixture is stirred at 80°C for
three hours, and thereto are added ice-water aﬁd chloroform. The chloroform
layer is collected by filtration, washed with water, dried over anhydrous sodium
sulfate, and concentrated under reduced pressﬁre. The residue is purified by
15 silica gel column chromatography (eluent; chloroform), and recrystallized frorh
isopropanol to give ethyl 2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)acetate
(6.2 g), m.p. 90-91°C.
(2) A mixture of the above product (6.0 g), IN aqueous sodium hydroxide
| soluﬁon (100 ml) and ethanol (50 ml) is stirred at room temperature for 8 hours.
20 The reaction mixture is concentrated under reduced pressure, and the residue is
dissolved in ice-water. The pH value of the mixture is adjusted to pH 1 with
conc. hydrochloric acid, and thé precipitates are collected by filtration, washed
with water, and recrystallized from ethanol to give the desired compound (3.5

g), m,p. 175-177°C.



100-103[err]C/1 mrHg. Reference Exanples 84-87 The corresponding starting
conpounds are treated in the sane manner as 20 in Reference Exanple 83
to give the foll owi ng conmpounds. (Reference Exanpl.e 84) -
2-8Brono- N, N-di propyl propanani de; b.p. 85-87[err]C | mHg (Reference Exanple
85) 2-Bronp-N-(4-chl orophenyl)-N-nethyl acetam de; mp. 52-53C 25
(recrystallized from i sopropanol) 64 (Reference Exanple 86)
2- Brono- N- et hyl - N- phenyl pr opanam de; b.p. ¢&35-145[err]C/ I mmtHg (Ref erenc
Exanpl e 87) 2-Brono- N et hyl - N-phenyl pr opa_ng 1 de; oily product 5
Ref erence Exanpl e 88 Preparation of '

cherenee, Examples 8949 nyl oxy)acetic acid: (1) To a m xture
of sodi um hydride (about 60 %oily, 1.0 g) and dinethyl- formam de (80 nl)
i s added 5, 6- di net hyllhexosrespondingStartipg Gompaunds arg teated)in (ag same maanner as
~tenperature of the mxture is kept at O-5[err]C, and the mxture is stirred
10 at Of er r icReference Bxampls 83,Tand the products éhyussobiained are sgsxy stallizedyfrom
bronpacetate (4.2 g) at the sane tenperature. After addition, the m xture
is stirred at 8tianol jacgiver thefolowing compaunds.her et o are added i ce-water and
chloroform The chloroformlayer is collected by filtration, washed with
wat er, driSed o(RefesetoedExampled®)um sul fate, and concentrated under reduced
pressure. The residue is purified by '

2-(5,6,7,8-Tetrahydro-2-phenyl-4-quinazolinyloxy)acetic acid; m.p. 155-

157°C
(Reference Example 90) |
| 2-[2-(4-Chlorophenyl)-5,6,7,8-tetrahydro-4-quinazolinyloxy)acetic acid;
10 m.p. 195-197°C
Reference Examples 91-92
The corresponding starting t-butoxycarbonylated amino acids are treated
in the same fnanner as in Reference Example 70 to give the following
compounds as an oily product.
15 | (Refefence Example 91)
2-Methylamino-N-phenyl-N-propylacetamide
‘(Reference Example 92)
N-Allyl-2-methylamino-N-phenylacetamide
Reference Examples 93-94
20 The-c_orresponding starting t-butoxycarbonylatéd amino acids are treated
in the same manner as in Refefence Example 70-(1) and -(3) to give the
following compounds as an oily product.
(Reference Example 93)
N,N-Diethyl-2-methylaminoacetamide
25 (Reference Example 94)



15~ silica gel colum chromatography (eluent; chloroform, and
recrystallized fromisopropanol to give ethyl

2- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl oxy) acetate (6.2 g), mp. o
90-91[err]C (2) A mxture of the above product (6.0 g), 1N aqueous sodi um
hydr oxi de solution (100 m) and ethanol (50 ml) is stirred at room
tenperature for 8 hours. 20 The reaction mxture is concentrated under
reduced pressure, and the residue is disso dinice-water. The pH val ue
of the mxture is adjusted to pH 1 with conc. hydrochloric acid, and the
precipitates are col] b trati hed wi.th water, and
recrystallized from@%ﬁgp rﬁs&*yh rﬁﬂ@yfaéﬂta@gﬁﬁound (3.5 g), mp.
175-177[err] C. 65 Reference Exanpl es 89-90 The correspondi ng starting
conmpounds are tBxeaeple i n the same manner as in Reference Exanpl e 88, and
the products thus obtained are recrystallized from ethanol tol\?l ve t he

fol | owi ng conpdireparatign of 2(05@6-d;rgq&byl-g,glmpyb4ggonmldmylammo)—N ~-dipropyl-
2-(5,6,7,8-Tetrahydro-2- phenyl - 4- qui nazol i nyl oxy) acetl c acid; mp. 155-
157C (Ref er enc écBtaamidee 90)

2-[2-(4-Chl oropheny:qé 5, 6,7, 8-tetrahydro-4-qui nazol i nyl oxy)acetic acid; 10
mp. 195-1D7[err]C mmenwfﬂxdﬂptoes 6oding2hyik2-phenylpyrimidine §1.Otgly 21an‘gno-

t - but oxycar bonyl ated am no acids are treated in the sane manner as in

Ref er ence Exanp¥.N-dipropyhicetamite (6.87 Ig) anddriethylamine (0.55 g) is refluxed with

stirting at 150°C for three hours. To the reaction mixture are added water and
chloroform, and the chloroform layer is collected, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The residue is purified by

10 silica gel column chromatography (eluent; chloroform), and recrystallized from a
mixture of diethyl ether and n-hexane to give the desired compound (1.3 g),
m.p. 79-80°C. |
Examples 2-63

The corresponding starting compounds are treated in the same manner as

15 in Example 1 to give the compounds as listed in Table 13.



corpounds as an oily product. 15 (Ref erence Exanple 91)

2- Met hyl am no- N- phenyl - N- propyl acet am de (Reference Exanple 92)

N- Al | yl - 2- et hyl am no- N- phenyl acet am de Ref erence Exanpl es 93-94 20

Thé corresponding starting t-butoxycarbonylated anmino acids are treated in
t he sanme manner as in Reference Exanple 70-(1) and -(3) to give the
foll owi ng conpounds as an oily product. (Reference Exanple 93)

N, N- Di et hyl - 2- met hyl am noacet am de 25 (Bef erence Exanple 94)

N- Et hyl - 2- met hyl am no- N- phenyl acet ami de Exanple 1 Preparation of

2- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl am p :il N-di propyl - acetam de: 5
A m xture of 4-chloro-5, 6-di net hyl - 2- phen@‘%ﬁ? |3m dine (1.0 g), 2-am no-

N, N- di propyl acet am de (0.87 g) and triethylam ne (0;;(9) is refluxed with

66

stirring at 150[err]C for three hours. To the reacti Im xture are added
wat er and chloroform and the chl or of cHN+ @B~ CO-<Nl | ected, dried over
anhydrous sodium sul fate, and co tratjed under red d pressure. The
residue is purified by 10 Sili um chroma raphy (el uent;

chloroform, and recrystallized from ure of diethyl ether and
n- hexane to give the desired con*[I)_Ioun - Q
5 H;3C
Ry

Ex. | R R, Ry Q | Mp.CO | o
2 Pr Pr 4-Cl 74-75 E-HX
3 Pr Pr 3-Cl 101-103 IP
4 Pr Pr 4-F 70-71 E-HX
5 Pr Pr 4-OMe 83-85 IP
6 Pr Pr 4-CFy 83-85 HX-EA
7 Pr Pr 4-NO, 135-137 P
8 Me Me H 174-175 P
9 Et Et H 113-114 E-HX
10 Et Et 4-C] 152-153 IP
11 Et Et 4-F 139-140 IP
12 Et Et 4-OMe 130-132 IP
13 i-Pr i-Pr H 171-172 IP
14 Bu Bu H 46-47 HX
15 Bu Bu 4-Cl 52-53 HX
16 Bu Bu 4-F - 45-46 HX
17 Et Pr H 69-71 E-HX
18 . Et Pr 4-Cl 103-104 HX
19 Et Pr 4-F 85-86 HX
20 Et Pr 4-OMe 89-90 HX
21 Me i-Bu H 100-102 E-HX
22 Me Ph H 145-146 P
23 Me Ph 4-Cl 150-152 IP
24 Me Ph 3-Cl 149-151 IP




my. 79-80[err]C. Exanples 2-63 The corresponding starting conpounds are
treated in the sane nanner as 15 n Exanple 1 to give the conpounds as .

listed in Table 13. 67 Table 13 [err] 5 Solv. for Ex. ' Rl err]
R €rr] Rl err] Mp. ([err]C) recrystal. 2 Pr Pr
4-d 74-75 E- HX 3 Pr Pr 3-C
101- 103 IP 4 Pr Pr 4-F 70-71
E-HX 5 Pr Pr 4-Ove 68 83- 85 IP 6
Pr Pr 4- CF3 83- 85 HX- EA 7 Pr
a1 e et > T Tape 13 Ceontinged)'® *ia11a
E- HX 10 Et Et 4. 152.153 1R 11
5 aod B | RU padaRe [T0RA° | @5 M2 COT nearysd
%6- 47 255 Mg, | Phg, | FF ,lg | 461487} o TP
HX 26 Me Ph 4-OMe 173-174 P
27 Me Ph 4-CF; 192-194 IP
28 - Me Ph. 4-NO, 199-201 AC
29 Me Ph-4-Cl H 165-166 P
30 Me .| Ph-2-Cl H 137-138 P
31 Me Ph-3-Cl H 129-130 IP
32 Me Ph-4-Cl 4-Cl] 170-171 IP
33 Me Ph-4-Cl1 4-F 174-175 IP
34 Me Ph-4-C1 | 4-OMe 157-158 P
35 Me Ph-4-F H 1/4H,0 | 140-142 A
. 36 Me Ph-4-F 4-Cl 163-164 A
37 Me Ph-4-Br H 183-184 A
38 Me Ph-4-Br 4-Cl 176-177 IP
39 Me Ph-4-Br 4-F 184-185 P
40 Me Ph-4-Br 4-OMe 168-169 IP
41 Me Ph-4-OMe H 166-167 A
42 - Me Ph-4-OMe | 4-Cl 173-174 A
43 Me Ph-4-OMe | 4-F 172-173 P
44 Et Ph H 138-139 E
45 Et Ph 4-Cl 142-143 IP
46 Et Ph 3-Cl 135-137 P
47 "Et Ph 4-F 132-133 P
48 Et Ph 4-OMe 133-134 P
49 Et Ph 4-CF; 166-167 P
50 Et Ph 4-NO, - 180-182 AC
51 Et Ph-4-Cl H 194-196 A
52 Pr Ph H 148-149 IP




16 Bu Bu 4-F 45- 46 HX 17 Et
Pr H . _ 69-71 E- HX 18 Et - Pr
4-d ' 103-104 HX. 19 Et ' Pr 4-F
85- 86 HX 20 Et Pr 4- Ove 89-90
HX 21 Me I - Bu H 100- 102 E- HX 22
Me Ph H 145- 146 | P 23 Me
Ph 4-C 150-152 . | g4 Me Ph
3-d 149- 151 1P 68 Table 13 (continued) Solv. for Ex.
Rierr] Rlerr] Rlerr] Q - recrystal . 25 Me
Ph 4-F 146- 148 TabIY(:e EBgESﬁtHu%)dk/E Ph 4- Ove
173-174 B 27 —Me Rh 42 +02—1-04
| P 28 Mp h 4- N er 1] 1 0 Sply. for
Me ph| £%y Iﬁl % 165- N6 Q9 381%'6‘ éCl?/ca recrystal.
Ph-2-C - L 37~ 1 | T VE nt3-0
129- 130 M3 P B 4 la 4T g 174-17574" 7
IP 33 M 54 PhPg- O 4-Bh 4-F 174-175164-165 P34 TP M
Ph-4-C 4- 15y-1 I Me _ Ph- 4- H
4 Herr O [ Soj1az Pr Ph | 4-OMe 125-126 7| P
‘ 56 Pr Ph-4-Cl H 167-169 A
57 Bu Ph H 134-135 IP
58 | -CH,CH=CH, Ph H 125-126 IP
59 | -CH,CH=CH, Ph 4-Cl 151-152 A
60 | -CH,CH=CH, Ph 4-OMe 118-119 P
61 —-CH2—<] Ph H 105-106 'E-HX
62 | —CH< Ph 4-Cl 157-158 A
63 H Ph H  155-156 E
Examples 64-68
The corresponding starting compounds are treated in the same manner as
5 in Example 1 to give the following compounds. |
(Example 64)
N-Cyclohexyl-N-methyl-2-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)-
acetamide; m.p. 1 12-114°C (recrystallized from n-hexane)
(Example 65)
10 3,5-Dimethyl-1-(5,6-dimethyl—2—pheny1¥4-pyrimidinylamino)acetyl-
piperidine; m.p. 97-98°C (recrystallized from n-hexane)
(Example 66)
(@  2,6-Dimethyl-4-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)acetyl-
morpholine; m.p. 151-152°C (recrystallized from isopropanol) -
15

(b) cis-2,6-Dimethyl-4-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)acetyl-



36 Me Ph-4-F  4-d 163- 164 A 37 Me

Ph-4-Br - H . 183- 184 A38 e Ph- 4- Br

4-Q | 176- 177 P 39 Me Ph-4-Br.  4-F

184- 185 | P 40 e Ph-4-Br  4- O\e 168- 169

|P 41 e Ph- 4- O\Ve H - 166- 167 A 42 e
Ph-4-OVe  4-d 173-174 A 43 Ve Ph- 4- OVe

4-F 172-173 | P 44 ) Ph H

138- 139 E 45 Et Ph 4-Cl 142-143

| P 46 Et . Ph 3-Q 135- 137 | P 47

Et pp, Mmorpholige; 132-133 | P 48 Et Ph
i’ég\/ﬁm | p 50131%{e1§04f@0und ébptaiAﬁ%gﬁn ExamEphg R8 is puriggd by sili%A" ?F{%ﬁh

AC 51 Et h- 4-d 94- 196 A, 52 Pr
Ph H column cﬁrom&@g.rantty (eTueqtm-hexsw@ﬁ acetate T s ﬁ%%@je less

ngr = Pr l;[o(fe{rrt]raqﬁfpnli[a% rc]omb@éﬂ, ecz)gll:entrat% ug_qugfx:Mrf%g%cf HJS%(CS grrxg cryst alp'r
Zh ove 54_ i recrygtz@ing(frgrglli_ségq%panol to glixl?e ?hSe desired corPr{pound, m.p. F&-163°C.
(c) -trans-2,6-Dimethy1-4-(5,6-dimethyl-2—pheny1-4-pyrimidiny1amino)acetyl—
morpholine;
The compound obtained in Example 29a is purified by silica gel flash
column chromatography (eluent; n-hexane:ethyl acetate = 3:1), and the more
10 polar fractions are combined, concentrated under reduced pressure, and
récrystallizéd from a mixture of diethyl ether and n-hexane to give the desired
compound, m.p. 112-113°C.
(Example 67)
cis—3,5-Dimethy1-1-(5,6-di1ﬁethy1-2-pheny1-5-pyrimidinylamino)acetyl—
15 piperazine; m.p. 134-137°C (recrystallized from a mixture of diethyl ether and n-
‘hexane)
(Example 68)
4—[2—(4—Chloropheny1)-5,6—dimethyl-4-pyri1_nidinylamino]acetyl-2,6-
dimethylmorpholine; mp 212-214°C (recrystallized from isopropanol)
20 Example 69
Preparation of 3-hydroxy-2-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)-N,N-
dipropylpropanamide:
(1) A mixture of 4-chloro-5,6-dimethyl-2-phenylpyrimidine (1.8 g), 2-amino-
3-benzyloxy-N,N-dipropylpropanamide (4.6 g), which is prepared from N-(tert-
25 butoxycarbonyl)—O-benzyiserine, .and triethylamine (1.7 g) is stirred at 150°C |



56~ Pr Ph- 4- C H ' 167- 169 A 57 Bu

Ph H - 134-135 - 1P 58 -CHerr]CHCHerr] . Ph. _
H o 125-126 IP 59 -CHerr]CH=CH err] Ph ' 4-C
1541- 152 A 60 -CHerr]CHCH err] Ph 4- Ove

118- 119 | P 61 -CHerr]-[err] Ph H

105-106 E- HX 62 -CHerr]-[err] Ph 4-C

157-158 A 63 H H 155- 156

E Exanpl es 64-68 The correspondi ng starting conpounds are treated in the

same manner as /5 in anple.1 ta give the foll ow ng conpounds._ ( Ex |l e

64) N Cycl ohexyPt &hﬂgf%g'fh%})e@st}@n iRRicR g% troates) e Sty maRhes wpa“f#am?lgq

acetam de; mp. 112-114C (recr | ].i zed _from n-hexane) . (Exanpl ¢ .65) 10

3, 5- Di net hyl - 119 81 %ﬁe@ﬂyxyzzy-ﬁ% m@yﬁ%pﬂ%m%pm%y%&wlﬁﬁ

piperidine; mp, 97-98[err]C (recrystallized from n-hexane) (Exanple 66)

(a) 2, 6- Di metdigiopylpropanamidet@y Ehapar pily LFogyet i di nyl ani no) acet yl -

nor phol i ne; mp. 151-152C (recrystallized from.i sopr opanol&] 15 (ba1

ci s- 2, 6- Di met hy®) 4- A mexaireef e abovsipsaduct{34,2), aceticanid Gmlhoater 10 ml)yo

mor phol i ne; The conpound obtained in Exanple 29a is purified by silica gel

fl ash 5 -ethanol (10 ml) and 10 % palladium-carbon (0.5 g) is stirred at 60°C for five
hours under hydrogen atmosphere, and the reaction mixture is filtered. The
filtrate is concentrated under reduced pressure, and the residue is recrystallized
from a mixture of diethyl ether and n-hexane to give the desired compound (2.5
g), m.p. 132-133°C.

10 Example 70
Preparation of 2-[methyl-(5,6-dimethyl-2-phenyl-4-pyrimidinyl)amino]-N,N-
dipropylacetamide:

The same procedures as Example 1 are repeated except that 2-methyl-
‘amino-N,N-dipropylacetamide is used instead of 2-amino-N,N-dipropyl-

15 acetamide, and to the product thus obtained is added hydrogen chloride
isopropanol solution. The precipitated crystals are collected by filtration, and
washed with diethyl ether to give a hydrochloride - 1/10 hydrate of the desired
compound, m.p. 162-165°C.

Examples 71-78

20 The corresponding starting compounds are treated in the same manner as

in Example 1 to give the compounds as listed in Table 14.



col unm chromat ogr aphy (el uent; n-hexane:ethyl acetate = 3:1), and the |less
pol ar fractions are conbi ned, concentrated under reduced pressure, and 5
recrystallized fromisopropanol to-give the desired conpound, mp. :
162-163[err] C. (c)

trans- 2, 6- D net hyl - 4- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl am no) acetyl -

nor phol i ne; The conpound obtained in Exanple 29a is purified by silica gel
flash col umm chromat ography (el uent; n-hexanRe:ethyl acetate = 3:1), and the
nore 10 pol ar fractions are conbi ned, concentrated under reduced
pressure, and recrystallized froma nixtur%gof di et hyl -et her and n-hexane
to give the desired conpound, mp. 112-1i§§ ?Rﬂc. (Exanpl e 67)

ci s-3,5-Di net hyl -1- (5, 6-di net hyl - 2- phenyl - 5- pyri m di nyl am no) acetyl - 15

pi perazine; mp. 134-137[err]C (recrysta$kized froma Riyxture of diethyl

et her and n- hexane) (Exanple 68) N-C —CO—N/ '

4-[ 2- (4- Chl orophenyl ) -5, 6-di net hyl - 4- pyr nidﬁﬁylanind} cetyl -2, 6-

. di met hyl mor phol i ne; mp. 212-2140§Cecr allized fronﬁﬂsopropanol) 20
Exanpl e 69 Preparation of N

3- hydr oxy- 2- (5, 6-di net hyl - 2- phenyl - 4- gyr i paidi nylam no) - N, N-

di propyl priopanani de: (1) A m xtHR€ of N
4- chl or o- 5, 6-di net hyl - 2- phenyl pyri m di ne (1. 2- am no-

3- benzyl oxy- N, N-di propyl propanam de (4.6 Qg), iR, prepared from
N-(tert- 25 but oxycar bonyl ) - O benzyl seri ne, and tr?ethylanine (1.7 g) is

-

stirred at 150] ergc.c 71%1 R, R, R, Mp. (C) i%ll.‘;'sglr_
7 Pr Pr Et Cl 85-86 HX
72 Pr Pr Et OMe 111-112 HX
73 - Me Ph Me H 117-119 P
74 Me Ph Me F 140-141 P
75 Me Ph Me | OMe 151-152 P
76 Me Ph-4-Cl Me H 114-115 IP
77 Me Ph Et H 107-108 HX
78 Me Ph Et Cl 100-101 "HX
Example 79

Preparation of N-(4-chlorophenyl)-N;methy1-1-(5 ,6-dimethyl-2-phenyl-4-

10 pyrimidinyl)-2-pyrrolidinecarboxamide:

| The same procedures as Exainple 1 are repeated éxcept that N-(4-chloro-

phenyl)-N-methyl-2—pyrrolidinécarboxamide is used instead of 2-amino-N,N-
dipropylacetamide, and to the product thus obtained is added hydrogen
chloride diethyl ether solution. The precipitated crystals are collected By

15 filtration, and washed with diethyl ether to givé a hydrochloride of the desired
comi)ound, m.p. 119-121°C.

Example 80
Preparation of N -(4-chlorophenyl)-N-methyl-1-(5,6-dimethyl-2-phenyl-4-



for 5 hours. The reaction mxture is treated in the sane manner as in
Exanpl.e 1 to give : :

3- benzyl oxy- 2- (5, 6-di met hyl - 2- phenyl - 4- pyri m di nyl am no) - N, N- .
df propyl propanam de (3.5 g) as an oily product. (2) A mxture of the above
product (3.4 g), acetic acid (50 M), water (10 m), 5 ethanol (10 m)
and 10 % pal 'adi umcarbon (0.5 g) is stirred at 60[err]C for five hours
under hydrogen atnosphere, and the reactigm mxture is filtered. The
filtrate is concentrated under reduced pressure, and the residue is

recrystallized fro a1 ' t.uredlof dibeth L . ether and n-hexane to give the
desired corrpoma“?’gf.l%y ng%leFB Npearbox éqer] C. 10 Exanpl e 70 Preparation
of 2-[nmethyl - (5, 6-dj,met hyl - 2- phenyl - 4- pyri.m._di nyl ) an noj - N,
i propyT acet a de: TS Nﬁgf#@&ﬁ%tﬂst %%PI _ aanﬂs%ansff té“?“é’ﬁ%ﬂté‘&'(é%@é‘?fp'

at 2-nethyl - ~am na-N, ropyl.acetami de |s used. instead. of .
2-ani no- N, N dip&eaxﬁﬁﬂ-@sthyi&ae@gla&new@aﬁm is peeg instrack ol hamingNalNned i s

e O RaReaiS 0 o s o S oErarl Gnch Wik *'°
hydrochloride . 1/10 hydrate of the desired conmpound, mp. 162-165[err]C.
Exanpl es 571- 79fabethyl eéler angchexanedogivel addlghadtqﬁbmdﬁ%@ﬁdbsm treated
in the sane manner as in Exanple 1 to give the conpounds as listed in Table
14. 72 Tablcenppung py.p. 149-151°C.
Example 81 .
Preparation of 2,3-dihydro-1-(5,6-dimethyl-2-phenyl-4-pyrimidinyl)-N,N-
dipropyl-1H-indole-2-carboxamide:
10 The same procedures as Example 1 are repeated except that 2,3-dihydro-
N,N-dipropyl-1H-indole-2-carboxamide is used instead of 2-amino-N,N-dipropyl-
acetamide. The product thus obtained is recrystallized from n-hexane to give a
1/4 hydrate of the desired compound, m.p. 167-168°C.
Example 82 _
15 Preparation of N_-(4-chloropheny1)-2,3-dihydro-N—methy1—1;(5 ,6-dimethy1-27
| phenyl-4-pyrimidinyl)-1H-indole-2-carboxamide:

The same procedures as Example 1 are repeated except that N-(4-chloro-
phenyl)-2,3-dihydfo-N-methyl-1H—indole-2—carboxamide is used instead of 2-
amino-N,N-dipropylacetamide. The product thus obtained is recrystallized from

20 methanol tb give a 1/10 hydrochlbride - 1/4 hydrate of the desired compound,

| m.p. 236-238°C. N |
Example 83
Preparation of 2-(5-ethyl-6—methy1-2—phen§1—4-pyrimidinylamino)-N,N-dipropyl-
acetamide:

25 | The same procedures as Example 1 are repeated except that 4-chloro-5- |



5~Solv. for Ex. R err] R[err] R[err] R err] Mp.([err])
recrystal .- 71 - Pr d 85- 86

Pr Pr Et ovve 111- 112 - HX 73 Me Ph
Me” H 117-119 P 74 Me Ph Me F
140- 141 P 75 Me - Ph Me Owve 151-152

P 76 Me Ph-4-C Me H 114-115 P 77 Me
Ph Et H 107-108 - HX Me Ph Et

d 100- 101 HX Exarrpl e 79 Preparation of

N- (4-chl orophenyl ) N- net h (5, 6-di rret hyl - 2- pheny] -
pyrim di nyl ) - 2 &meth Y\%%?Bhﬁﬁx mPn’é usgdinste cﬂIPé’&f%'é Edimpthyl-2-ar e

repeated except that N-(4-chloro- phen ) - N-rreth | - 2- &l necar, boxam de
i s used i nst eadbenylpysimidiney, Khe prosdush lﬁé&‘@ﬁ?@@ regrys 3£1£5 OB} 3 JuKture Qf
obtai ned is added hydrogen chloride diethyl ether solutlon The
precipitated cdjethyl ether endal-hexansdorgive she desirad: compand, amp- Bae€- wi th
diethyl ether to give a hydrochloride of the desired conpound, m p.

119-121C. Examiixangfle Bdepar ati on of
N-(4-chl orophenyl) - N-met hyl - 1- (5, 6- di et hyl - 2- phenyl -
pyri mi di ny ) - 2 Rreperatidn oé dN(dahiorophenyl)- 2-(5-ethyl-6-methyl 2—pheny1—4-pyr1n11d1ny1—
amino)-N-methylacetamide:
The same procedures as Example 1 are repeated except that 4-chloro-5-
ethyl-6-methyl-2-phenylpyrimidine and 2-amino-N-(4-chlorophenyl)-N-methyl-
acetamide are used instead of 4-chloro-5 ,6-dimethyl-2-phenylpyrimidine and 2-

10 amino-N,N-dipropylacetamide, respectively. The product thus obtained is
recrystallized from isopropanol to give the desired compound, m.p. 142-143°C.
Example 85
Preparation of 2-(6-ethyl-5-methyl-2-phenyl-4-pyrimidinylamino)-N,N-dipropyl- -
acetamide: -

15 The same procedures as Example 1 are repeated except that 4-chloro-6-
ethyl-5-methyl-2-phenylpyrimidine is used instead of 4-chloro-5,6-dimethyl-2-
phenylpyrimidine. The product thus obtained is recrystallized from a mixture of
diéthyl ether and n-hexane to give the desired compound, m.p. 83-84°C.
Example 86

20 'Preparatlon of 2—(6-1sopropyl—5-methy1 2-pheny1-4-pynm1d1nylammo)—N N-
dipropylacetamide:

| 'The same procedures as Example 1 are repeated except that 4-chloro-6-
isopropyl-5-methyl-2-phenylpyrimidine is ﬁsed instead of 4—chloro—5,6-.
dimethyl-2-phenylpyrimidine. The product thus obfained is recrystallized from a

25 mixture of diethyl ether and n-hexane to give the desired compound, m.p. 98-



The sane procedures as Exanple 1 are repeated except that N-(4-chloro-
phenyl ) - N- net hyl - 2- pi peri di necarboxam de is used instead of 2-am no-N, N
di propyl acet am de. The product thus obtained is recrystallized froma
mxture 5 of diethyl ether and n-hexane to give a 1/10 hydrochl ori de of
the desired compound, mp. 149-151[err] C. Exanple 81 Preparation of

2, 3-di hydro- 1- (5, 6-di nmet hyl - 2- phenyl - 4- pyri m di nyl ) - N, N-

di propyl - 1H i ndol e- 2- car boxam de: 10 75 The sane procedures as Exanpl e
1 are repeated except that 2, 3-dihydro- _

N, N-di propyl - 1Hi ndol e- 2- car boxam de i s used instead of

2-am no- N, N-di r9r90§yl - acetam de. The product thus obtained is
recrystallized fromn-hexane to give a 1/4 hydrate of the desired conpound,
m p. 167- 168[ eBXamplefdrpl e 82 15 Preparation of

N- (4-chl orophenyl ) -2, 3-di hydr o- N-net hyl - 1- (5, 6- di met hyl - 2- .

phenyl - 4- pyr i mPteparation bf 2r@eainetiyl-2aphenyhv-primidinylemiro ) NN «propyl-as
Exanple 1 are repeated except that N-(4-chloro-

phenyl) - 2, 3- di lagetamide:net hyl - 1H i ndol e- 2- car boxami de is used instead of 2-
am no- N, N-di propyl acet am de. The product thus obtained is recrystallized
from 20 5 nmet hanol The sinveproctdifesasdExantplorli ate repéated byeaph thatet-chloeo-6-
desi red conpound, mp. 236-238C. Exanple 83 Preparation of

2- (5- et hyl - 6- mehdthyl-2-phenypyritaidme is ubedyihstoad of 4hbordi-poatimiethyl<phemnyle:
25 The sane procedures as Exanple 1 are repeated except that
4-chl or o- 5- pyrimidine. The product thus obtained is recrystallized from diethyl ether to

give the desired compound, m.p. 107-108°C.
Example 88

10 Preparation of 2—(6—methyl—2—pheny1—4-pyrimidinylamino)—N—methyl-N -phenyl-
acetamide:

The same procedures as Example 1 are repeated except that 4-chloro-6-
methyl-2-phenylpyrimidine and 2-amino-N-methyl-N-phenylacetamide are used
instead of 4-chloro-5 ,6-dimethyl-2-phenylpyrimidine and 27amino-N,N-diprop3.d-

15 acetamide, respectively. The product thus obtained is recrystallized from
isopropanol to give the desired compound, m.p. 134-136°C.
Example 89 B
Preparation of 2-(5-chloro-6-methyl-2-pheﬁy1-4-pyrimidinylamino)-N—methyl-N—
phenylacetamide: |

20 ' A m.ixture of 2-(6-methyl-2-phenyl-4-pyrimidinylamino)-N-methyl-N-
phenyiacetamide (1.0 g) obtained in Example 88, N-chlorosuccinimide (0.44 g)
and acetic acid (15 ml) is heated with stirring at 90°C for three hours, and the
reaction mixture is concentrated under reduced pressure. To the residue is
added ice-water (30 ml) with stirring, and the precipitates are collected by

25 - filtration, washed with water, and recrystallized from isopropanol to give the



74 et hyl - 6- met hyl - 2- phenyl pyrim dine is used instead of

4-chl oro-5, 6-di net hyl - 2- phenyl pyri m di ne. The product thus obtained is
recrystallized-froma mxture of diethyl ether and n-hexane to give the
desired conpound, mp. 83-84[err]C. Exanple 84 5 Preparation of

N- (4-chl or ophenyl ) - 2- (5- et hyl - 6- net hyl - 2- phenyl - 4- pyri m di nyl -

am no) - N- net hyl acet am de: The sane procedures as Exanple 1 are repeated
except that 4-chloro-5- ethyl-6-nethyl-2- plagnyl pyri m di ne-and

2-am no- N- (4-chl orophenyl ) - N-net hyl - acetam de are used instead of

4-chl or o- 5, 6-di pet hyl - 2- phenyl pyr.i m di n n - 10

am no- N, N- di pr &i§§ir 6@%9@!@@%1-3£3e@t-1?ovleﬁe4yf5% product thus obtained is
recrystallized from.isopropanol to give the desired conmpound, mp.
142-143[ err] C. Bxample&085 Preparation of

2- (6-et hyl -5-net hyl - 2- phenyl - 4- pyri m di ni;l am no{- N, N- d{s&; opyl - .acet am de:
15 The Rreparation of 3t(Seleronzo-Gxmeathyt-2pheny1-daneimisdind aminn)-Nimaethyl-N-
4-chl oro-6- ethyl -5-nethyl - 2- phenyl pyrimdine is used instead of

4- chl or o- 5, 6- diphenjlace@midbenyl pyri mi di ne. The product thus obtained is
recrystallized froma m xture of diethyl ether and n-hexane to give the
desired cdhpound, mThe @Radpfaoedites dEwgmpleBd 26 repeated pxeept that Nbromo-
2- (6-isopropyl -5-net hyl - 2- phenyl - 4- pyri m di nyl am no) - N, N-

di pr opyl acet anmisdecinithitlesiansed insteatliofeN-clfofosaoginimidear’Eher prodactetihus obegined
that 4-chloro-6- isopropyl-5-nethyl-2-phenyl pyrimdine is used instead of
4-chloro-5, 6- ds redristhHized oo ligoproparbl ne givitheglesided tomposndirh p. 160- i s
recrystallized froma 25 m xture of diethyl ether and n-hexane to give
the desired comgigd, mp. 98-

Example 91

10 Preparation of 2-(2-phenyl-6-trifluoromethyl-4-pyrimidinylamino)-N,N-dipropyl-
acetamide:

The same procedures as Example 1 are repeated except that 4-chloro-6-
trifluoromethyl-2-phenylpyrimidine is used instead of 4-chloro-5,6-dimethyl-2-
phenylpyrimidine. The product thus obtained is recrystallized from isopropanol

15 | to give the desired compound, m.p. 128-130°C.

Example 92
Preparation of 2-(5-chloro-2-phenyl-6-trifluoromethyl-4-pyrimidinylamino)-N,N-
dipropylacetamide: |

The same procedures as Example 89 are repeated except that 2-(2-

20 pheny1—6-tﬁﬂuoromethy1-4-pyrimidinylamino)—N—methyl—N—phenylacetamide is
used instead of 2-(6-methyl-2-phenyl-4-pyrimidinylamino)-N-methyl-N-phenyl-
acetamide. The product thus obtained is recrystallized from isopropanol to give
the desired compound, m.p. 115-117°C.

Examples 93-99
25 The corresponding starting compounds are treated in the same manner as

in Example 1 to gi\}e the compounds as listed in Table 15.



75 99[err] C. Exanple 87 Preparation of

2- (6- net hyl

met hyl

- 2- phenyl

- 2- phenyl -

recrystallized from di et hyl

107-108[err] C. Exanple 88 10

2- (6- met hyl -

same procedures as Exanple 1 are repeated
2- phenyl pyri m di ne and 2-am no- N- nE
i nstead of 4-chl oro-5, 6-di net hyl

nmet hyl -

2- phenyl -

2- am no- N, N-di propyl -

2-(5-chloro-6

phenyl acet am de:
2- (6- net hyl -

- et hyl -
20
2- phenyl

pyri m di ne.

-4-pyrimdinyl am no)-N, N-di propyl - acetam de: 5
The .sane procedures as Exanple 1 are repeated except ‘that 4-chloro-6-
-2-phenyl pyrimdine is used instead of
4- chl or 0- 5, 6-di net hyl

ether to give the desired conpound, mp.

Preparat | 0R7 of

4- pyrim di nyl am no) - N- rret hyl -
t that 4-chloro-6-
N- phenyl acet am de are used

15

acet am de,

4-pyR
A m xture

-4-pyrimdi nylam

g) obtainéd in Exanple 88, N chfafo3q
m) is heated with stirring at pQO[e
Wegya

m xture i s concentrated under rev
lce-water (30 mM) with stirring,

10

15

EAg

nM -N-I

cci N'm dy

d pressure:

- 2- phenyl pyri m di ne and
respectively.
obtained is recrystallized fron1|soprop§m@L(HQrg(xy_
mp. 134-136[err]C. Exanple 89 Preparatlan of

2- phenyl - ﬁm no) - N- met%%l -

ours,

N- phenyl - acet am de:

1 product thus
de5|red conpound,

The product thus obtained is

The

- N pheQ/I acetamde (1.0
14 g) and acetic acid (15
and the reaction
Iggl resi due is added

and the precipitates ‘are coll ect ed by

M.p. | Solv. fi
" Ex. Ry Ry Rs Rq Q o) rezr;st:lf
93 Pr Pr H H 102-103 | E-HX
94 Pr Pr H Cl . 146-148 P
95 Me Ph H Cl 1/10 HC1 | 180-181 A
96 Me Ph-4-Cl H H 1/4H,0 {157-158 IP
97 Pr Pr Me H 139-140 IP
98 Pr Pr Me Cl 129-130 P
99 Me Ph Me H 146-147 P
Example 100

Preparation of 3,5-dimethyl-1-(2,6-diphenyl-4-pyrimidinylamino)acetyl-

piperidine:

The same procedures as Example 1 are repeated except that 4-chloro-2,6-

diphenylpyrimidine and 1-aminoacetyl-3,5-dimethylpiperidine are used instead

of 4-chloro-5,6-dimethyl_-2-pheny1pyrimidine and 2-amino-N,N-dipropyl-

acetamide, respectively. The product thus obtained is recrystallized from

isopropanol to give the desired compound, m.p. 134-135°C.

Example 101

Preparation of 2-(2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide:

The same procedures as Example 1 are repeated except that 4-chloro-2-

phenylpyrimidine, which is prepared' according to the method disclosed in Rec.




25 filtration, washed with water, and recrystallized fromisopropanol to
gi ve the 76 desired compound (1.1 g), mp. 154-155[err]C. Exanple 90
Preparation of 2-(5-brono-6-nethyl-2-phenyl -4-pyrim di nyl am no)- N net hyl - N-
phenyl acet am de: 5 The sane procedures as Exanple 89 are repeated
except that N-bronp- succinimde is used instead of N chlorosuccinim de.
The product thus obtained is recrystallized fromisopropanol to give the
desired conpound, mp. 160- 162[err]C. Examgle 91 10 Preparation of

2- (2-phenyl -6-trifluoronethyl-4-pyrimdinylan no)-N, N-di propyl - acetam de:

The sane procedures aml e a at ed except, that, 4-chl or,0-6;
trifluoronet hy%ﬁypggﬂs%ﬁ%yg%% éﬁeig gf@idlsi%ﬁgésg‘%tﬁlfop fchl%ro—g,ézdlmethyl-Z-
4-chl oro-5, 6-di pet hyl - 2-, phe rimdine. The pr.oduct thus.abtained js
recrystallized PEEB%YWH}%%@%BO&HCF thus; ohtaing 1gggqry§;aﬁ@8q%m&l}etﬁyfp¢ther
128-130[ err] C. Exanple 92 Preparation of .

2-(5-chl or o- 2- fREAYE ﬂw-gwmﬁmﬁ;mﬁlymp- P97%nCdi nyl anmi no) - N, N-

di propyl acet am_de: The sane procedures as Exanple 89 are repeated except
that 2-(2- 20 Example 102 -
phenyl -6-trifl uoromethyl -4-pyrinm di nyl am no) - N- et hyl - N- pheny| acet am de i s
used i nst éad ofPreparation of 2506, ifeteprahydrgy? ipheayhgtaimarelinylasingn)N.N-pheny| -
acetam de. The product thus obtained is recrystallized fromisopropanol to
gi ve ipropylacetamide:

A mixture of 4-chloro-5,6,7,8-tetrahydro-2-phenylquinazoline (1.0 g), 2-
‘amino-N,N-dipropylacetamide (0.78 g) and triethylamine (0.5 g) is refluxed with
stirring at 150°C for three hours. To the reaction mixture are added water and

10 chloroform, and the chloroform layer is separated, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The residue is purified by
silica gel column chromatography (eluent; chloroform), and recrystallized from a
mixture of diethyl ether and n-hexane to give the desired compound (1.3 g),
m.p. 87-88°C.
15  Examples 103-112
The corresponding starting compounds are treated in the same manner as

in Example 102 to give the compounds as listed in Table 16.



the desired conpound, mp. 115-117[err]C. Exanples 93-99 25 The
correspondi ng starting conpounds are treated in the sane manner as in

Exanple 1 to give the conpounds as listed in Table 15. 77 Table 15 [err]
M-p. Sol v. for Ex. Rl err] Rl err] Rl err] R[err] Q

([err] O recrystal. 93 Pr ' H

102-103 E- HX 94 Pr Pr H d 146- 148

| P 95 Me Ph H d 4410 HA 180- 181 A 96

Me Ph-4-C H H 1/4 Herr]O 157 158 | P 97 ) Pr

Pr Me H 139- 140 T blI Ii’6 Pr Pr Me
d 129-130 | P 99 Me Me H

146- 147 | P Exanpl e 100 Preparation_of

3, 5-di net hyl - 1- (2, 6- di phenyl - 4- pyri m $4ny| am no) ac;&l - 10 pi peri di ne:
The sane procedures as Exanple 1 are Nepe@l,sdCe}<rpt that 4-chloro-2, 6-

di phenyl pyri m dine and 1-am noacetyl , 5-di"met hyl piperi di ne are used

Qyl. pyri m di-ne"and

vely. The product thus obtained is
he desi r?fl conmpound, m p.

2- am no- N, N—d| pr opyI - acet am de¢
recrystallized from15 isoprda
134-135[e¥ ] C.

s o [ [m]w] o % s
103 | Pr | Pr | H | F 8889 | HX
w04 | x| P | H|C 9899 | EHX
105 |Bu | Bu | H|H| 7172 | HX
106 |[Bu | Bu | H |F 6566 | HX
107 | Bu | Bu | H | Q | 8384 | HX
108 | Me |Ph4ac1| H | H 2>l ™
109 | Me |Ph4Cl| H | 177-178| I
110 | Pr | Pr | Me | H HCL34H0|154156| 1P
11l | Me [Ph4-Cl| Me | H | VIOHCI [176177| P
112 | Me |Ph4-Cl| Me | F 139-140 | TP




Exanpl e 101 Preparation of :

2- (2- phenyl - 4-pyri m di nyl am no) - N, N-di propyl acet anmi de: The sane procedures
as Exanple 1 are repeated except that 4-chloro-2- phenyl pyrimdine, which
i s° prepared according to the nethod disclosed in Rec. 78 Trav. Chim
Pays-Bas, 86, 15 (1967), is used instead of 4-chloro-5, 6-di nethyl - 2-
phenyl pyri m di ne. The product thus obtained is recrystallized from diethyl
ether to give the desired conpound, mp. 74¢75[err]C. Exanple 102 5
Preparation of 2-(5, 6,7, 8-tetrahydro-2-phenyl - 4-qui nazol i nyl am no) - N, N-

di propyl acet am]_;g' e: A_l Qﬁiﬁ of

4-chl oro-5, 6, 7; 2- phenyl qui nazoline (1.0 g), 2-

am no- N, N-di propyl aget am de (0,78 and triethyl am ne (,Q. is refluxed
MThost ) rring ot 150 oreepoRding SArg rempoipds A hERetith ibfbaind chiper o8
added water and 10 chl or of or and the chl grof.qr IS separated,
dried over anhy® R!%szmgﬁfq é{ownéﬁﬁégiﬁﬁefiéiliﬂlbgngr r educed
pressure. The residue is purified by sili c%}grﬁl col utm chr omat ogr aphy
(eluent; chloroforn), and recrystallized Fa A mixture of diet hyl et her
and n-hexane to give the desired conmpound (1.3 g), mp. 87-88[err]C 15

Exanpl es £03-112 The correspondi ng starting conpound e treated in the
same nmanner as in Exanple 102 to give the comnpou as listed in Table 16.

HN—-CH,~CO-N A

| ~N CH;,
”,
N
10 &

. Solv. for
Ex. A R7 M.p. CC) recrystal.
113 0 H 164-165 P
114 0] F 212-214 A
115 0 Cl 225-227 A
116 NH H 178-179 IP
117 NH F 195-197 P

Example 118

Preparation of 3-hydroxy-2—(5,6,7,8-tetrahydro-l2—phenyl—4—quinazolinylamino)-
N,N-dipropylpropanamide: |
15 (1)  The same procedures as Example 102 are repeated except that 2-amino-

. 3-benzyloxy-N,N-dipropylpropanamide (4.1 g) is used instead of 2—amino—N,N -
dipropylacetamide to give 3-benzyloxy-2-(5,6,7,8-tetrahydro-2-pheny1—4-
quinazolinylamino)—N',N—dipropylpropanamide (3.4 g) as an oily product.

(2) A mixture of the ébove product (3.0 g), acetic acid (100 ml) and 10 %. _
20 palladium-carbon (1.0 g) is stirred at 607C for six hours under hydrogen



79- Table 16 [err] 5 Ex. Rerr] Rlerr] Rerr] Rerr] Q

M p. Solve. for Q (Terr] O recrystal. 103 Pr Pr

F ' -88- 89 HX 104 -~ Pr Pr H c1

98= 99 E- HX 105 Bu Bu H H 71-72

HX 106 Bu Bu H F 65- 66 HX 107 Bu
Bu H d 83-84 HX 108 Me Ph- 4-C H
225- ' M 227 109 I\/E Ph- 4-C Hgr d 177-178

P 110 Pr H HA,3/4H err]O 154-156 P 111

E/E Ph-4- CI MEmospheI§9an]£{4%1e reacnqq%;g?xtlll%%ls @E’Pﬁ%‘l!l lell% iiétritfyts:" fﬂpgééﬁt%ted Ve
Exarpl o 102" o WpEredccd FRPSITRIAnG oy Sabaes rom by eibaB give i desired
Lerr] " compound (2.0 g), m.p. 119-120°C. |
Examples 119-120 |
5 Instead of 2-amino-N,N-dipropylacetamide, the corresponding starting |
compounds are treated in the same manner as in Example 102 to give the
following compounds.
(Example 119)
1-(5,6,7,8-Tetrahydro-2-phenyl-4-quinazolinyl)-N,N-dipropyl-2-
10 pyrrolidinecarboxamide; m.p. 123-124°C (recrystallized from diethyl ether)
(Example 120)
N-(4—Ch10rophenyl)-1-(5,6,7,8-tetrahydro-2-pheny1—4;quinazolinyl)-N-
methyl-2-pyrrolidinecarboxamide - 1/4 hydrate; m.p. 80-82°C (recrystallized

from n-hexane)

15 Example 121

Preparation of 2-(5-nitro-2-phenyl-4-pyrimidinylamino)-N,N-dipropylacetamide:

A mixture of 4-chloro-5-nitro-2-phenylpyrimidine (6.0 g), 2-amino-N,N-
dipropylacetamide (6.0 g), triethylamine (5.2 g) and isopropanol (70 ml) is
refluxed for six hours. The reaction mixture is concentrated under reduced

20 pressure, aﬁd to the residue are added chloroform and water. The chloroform
layer is collected, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography
(eluent; chloroform), and recrystallized from ethanol to give the desired

compound (8.8 g), m.p. 142-143°C.

H



10 Solv. for Ex. . A R err] Mp. (O recrystal. 113 @)

H 164- 165 P 114 o] F 212-214 A 115 o]
d - 225-227 A 116 NH - H 178-179 P 117 NH
F 195- 197 | P Exanpl e 118 Preparati on of

3- hydr oxy-2- (5, 6, 7, 8-t et rahydr o- 2- phenyl - 4- qui nazol i nyl am no) -

- N, N-di propyl propanam de: 15 (D) The sanme procedures as Exanple 102 are
repeat ed except that 2-am no- 3-benzyl oxy-§¢ N-di propyl propanam de (4.1 Q)
is used instead of 2-am no-N, N- dipropyl acet am de to give

3- benzyl oxy- 2- $5i 6H7 @2: et r ahydr o- 2- phenyl -
qui nazol i nyl a I propyl propanam de (3 4 g) as an oi I y product. (2)

ol | ach um car bRFPRRIG R 4 0-gmity 2P S B Fictpu NIRRTy 20

hydr ogen 81 at rmsghere and the reaction mxture is filtered. The
filtrate is c ed under reduced pressure and recrystallized from

Bamp! s 115. 120 5 A mixtare of it gisto-grounshtr TN RR INOEARPRE | ne

correspondi ng starting_ conpound t th
Examg|g 1@|2 ? Oa@ta;gllde?(é 9g ogtgmsédalgl%xarmep e?gll ethanol (38 m31) and 10'% o%séllaglum-

;—

carbon (0.2 g) is stirred at room temperature for three hours under hydrogen
atmosphere, and the reaction mixture is filtered. The filtrate is concentrated
uﬁder reduced pressure, and recrystallized from diethyl ether to give the desired
- compound (1.5 g), m.p. 120-122°C.

10 Example 123
Preparation of N-methyl-_z-(5-nitro-2—pheny1-4—pyn'midinylamino)-N-phenyl-
acetamide:

The same procedures as Example 121 are repeated except that 2-amino-

N-methyl-N-phenylacetamide (7.3 g) is used instead of 2-amino-N,N-dipropyl-

15 acetamide. The product thus obtained is recrystallized from ethanol to give the
desired compound (10.1 g), m.p. 194-196°C.
Example 124
Preparation of 2—(5—amino-2-phenyl-4-pyrimidinylamino)—N-methyl-N_-phenyl-
acetamide: '

20 | 2—(5-Nitro-2—pheny1—4-pyrimidiny1a_mino)-N-methyl-N-phenylacetamide '
(5.5 g) obtained in Example 123 is treated in the same manner as in Example
122, and the product thus obtained i-s recrystallized from ethanol to give a 1/4
hydrate of the desired compound (4.8 g), m.p. 183-184°C. | |
Example 125 |

25 Preparation of 2—(5-acetylamino—2-pheny1-4—pyﬁmidinylamino)-N-methyl-N-



fol | owi ng conpounds. (Exanple 119) 1 -

-(5,6,7, 8- Tetrahydro- 2- phenyl - 4- qui nazol i nyl ) - N, N-di propyl-2- 10

pyrrolidi necarboxam de; mp. 123-124[err]C (recrystallized from di et hyl
ether) (Exanple 120)

N- (4- Chl or ophenyl ) -1-(5, 6, 7, 8-tetrahydro- 2- phenyl - 4- qui nazol i nyl ) - N-

nmet hyl - 2- pyrrol i di necarboxam de . 1/4 hydrate; mp. 80-82C (recrystallized
from n- hexane) 15 Exanpl e 121 Preparatigg of

2- (5-nitro-2-phenyl -4-pyri m di nyl am no) - N, N-di propyl acet am de: A m xture of
4-chl oro-5-ni tr,o-2: phenyl pyri mdine (6.0 g), 2-am no-NN dipropyl acetam de
(6.0 g), trieﬂﬂvmahﬁﬁgnﬁgﬁ% g) and isopropanol (70 nml) is refluxed for six

hours. The reaction, m xture Jjs concenirate nder .reduced ressure,
and to the residue %ﬂ%‘x&'&&éﬁj%(#W%&Tﬂ%&ﬂgl'&ﬂmldwga@ﬂoﬁ%mlr ver is
coll ected, dried oyer anhydrous sodjum.suylfate, d concentrat.e nder
reduced press Lph;,e_nyx?}?@tql@gi%({ég g)sommeﬁ}lg%w@f« Ilﬁaa“gfé‘F @S‘D’Qﬁﬁe ?l&mcl? and
chr omat ogr aphy (el uent; chloroform, and recrystallized fromethanol to
give the desi resaidiBerbb )iy stirgedjat ropmytempepatuiesfos foyrchours. 3o the gagtien 22

Preparation of 2-(5-am no-2-phenyl -4-pyrimndinylam no)-N N-di propyl - |
acet am ded A rmjaturesis@dded chloroform, and the mixture is washed with 1N hydrochloric

2- (5-nitro-2-phenyl -4-pyrimn di nyl am no)-N, N-di propyl - 5 acetamde (1.9
g) obtained i racithatienevashed withansaturasal aqueous sodmdhydrageni earbonate
solution. The chloroform layer is collected, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (eh;ent; chloroform), and recrystallized from ethanol to
10 give the desired compound (4.0 g), m.p. 200-201°C.
Example 126 _
Preparation of 2—(5-ethox&carbony1-2-pheny1—4-pyrimidinylamino)-N,N-
dipropylacetamide:
The same procedures as Example 1 are repeated except that 4-chloro-5-
15 ethoxycarbonyl-2-phenylpyrimidine (6.0 g) is used instead of 4-chloro-5,6-
- dimethyl-2-phenylpyrimidine. The product thus obtained is recrystallized from
n-he);ane to .give the desired cbmpound, m.p. 45—46°C-..
Example 127 _
Preparation of 2-(5-hydroxymethyl-2-phenyl-4-pyrimidinylamino)-N,N-dipropyl-
20 acetamide:.
To a mixture of 2-(5-ethoxycarbonyl-2—pheny1—4-pyrimidinylamino)-N,N-
dipropylacetamide (3.0 g) obtained in Examplé 126, sodium borohydride (0.6 g),
lithium éhloﬁde (0.7 g) and tetrahydrofuran (20 ml) is added dropwise
anhydrous'ethanol. (30 ml) at 0 to 5°C. The reaction mixture is stirred at room

25 temperature for five hours, and the pH value thereof is adjusted to pH 5 with 1N



carbon (0.2 g) is stirred at roomtenperature for three hours under

hydr ogen at nosphere, .and the reaction mxture is filtered. The filtrate is
.concentrated under reduced pressure, and recrystallized fromdiethyl ether
to give the desired conmpound (1.5 g), mp. 120-122[err]C. 10 Exanpl e 123
Preparati on of N-nethyl-2-(5-nitro-2-phenyl-4-pyrimdinyl am no)-N-phenyl -
acetam de: The sane procedures as Exanple 121 are repeated except that
2-am no- N-net hyl - N-phenyl acetam de (7.3 gkyi s used instead of

2- am no- N, N-di propyl - 15 acetam de. The product thus obtained is

Il f i h i 1Q,.1 :
ESZr {ng‘er Ir ]Z ?;d lg;lgqu.ﬁttérqg ggidp,tagg%:o\ég;r%pp% %ﬁhérex%dﬁge S}Jeggurg. Q1'0 tl'gc) fesidue are

2- (5- am no- 2- phenyl - 4- pyri m di_nyl am no) - N net hyl - N- phenyl - acet ani de: 20

2. (5N tro- 2. pREAYA 2 ripgand chleRfarm i We-sBloRpiomy [rvenia eallicied ducgover o)
obtained in Exanple 123 is treated in the same_manner as in Exanple 122,
and the productnhydeussodium sulfate, apd consentraied upderseduged presswregi The 5 1/ 4
hydrate of the desired compound (4.8 g), mp. 183-184[err] C. Exanple 125 25
Preparation of residee isquunifiethby silizagebaglumn ghromategraphy eluent; shlesefeym).nand
83 phenyl acetam de: A m xture of . )

2- ( 5- am né 2- pheerystallized:fromdsoptopaneldp-giverthenddsird compopnd {20 owp( % ()
obtained in Exalré%L(e:-124, acetic anhydride (10 m) and

Example 128
Preparation of 2-[2-(4-ﬂuoropher’1_yl)-5,6,7,8—tetrahydro-4-quinazolinyloxy]-N,N—
dipropylacetamide: _

10 Toa nﬁxture of 2-hydroxy-N ,N-di[;ropylacetamide (1.8 g) and dimethyl-
formamide (20 ml) is added sodium hydride (about 60 % oily, 0.5 g) at 0 to 5°C,
and the mixture is stirred at 0°C for one houf. To the reaction mixture is added
4§chloro-2-(4-ﬂuorophenyl)—5,6,7,8-tetrahydroquinazoline 2.0 g) at the same
temperature, and the mixture is stirred at roorh temperatufe for four hours. To

15 the mixture are added chloroform and ice-water, and the chiorbform layer is
collected, washed with water, dried over anhydrous sodium sulfate, and
concentrated ﬁnder reduced pressure. The residue is purified by silica gel
column chromatography (eluent; chloroform), and recrystallized from a mixture
of diethyl ether and n-hexane to give the desired compound (2.2 g), m.p. 95-

20 96°C. | |
Examples 129-135

The correéponding starting compounds are treated in the same manner as

in Example 128 to give the compounds as listed in Table 18.



pyidine (7 m) is stirred at roomtenperature for four hours. To the
reaction 5 ° mxture is added chloroform and the m xture is washed with- -
IN hydrochl oric acid, then washed with a saturated aqueous sodi um hydrogen
caf bonate solution. The chloroformlayer is collected, dried over anhydrous
sodi um sul fate, and concentrated under reduced pressure. The residue is
purified by silica gel colum chromatography (eluent; chloroform, and
recrystallized fromethanol to 10 gi ve glge desired conpound (4. 0 g),

m p. 200-201[err]C. Exanple 126 Preparation of

2- (5- et hoxycar bonyl - 2- phenyl - 4- pyri ni di ny, t@gl g) N, N- di propyl acet am de:
The sanme procedures as Exanple 1 are repe 8 xcept that 4-chloro-5- 15

et hoxycar bonyl - 2- phenyl pyrinm dine (6.0 g) is used instead of 4-chloro-5,6-
di met hyl - 2- phenyl pyri m di ne. The product thus obtainedpis recrystallized
from n-hexane to give the desired conpound m p. 45 42Férr]c Exampl e 127

Preparati on of Hy—
2- (5- hydr oxynet hyl - 2- phenyl - 4- pyri m_di nyI am no) - N N-dl R&opyl 20
acetam de: - To a m xture of SN

m no) - N, N- di propyl acet ani de

Nde (0.6 g), lithium

Rg dr opwi se anhydr ous
tirred at room 25

is adjusted to pH 5

.der reduced pressure.

2-(5-et hob{car bonyl - 2- phenyl - 4- py
(3.0 g) obtained in Exanple 126, S€
chloride (0.7 g) and tetrahydrofuran (2 m )
ethanol (30 ml) at 0 to 5C. The reaction m xt
tenperature for five hours, and the pH val ue th#&r
with 1IN 84 hydrochloric acid, and concentrated
To the residue are

Ex | Ry | R, | R, | Rg | Mp.(C) rig}‘}’,sfg{
120 | Pr | P | 2C1 | H 75-76 HX
130 | pr | P |3 | H | 100101 HX
31 | P | P |4 | H | 11920 P
132 | pr | P | 2F | 4R | 9394 HX
33 | Bu | Bu | H H 84-85 HX
134 | Bu | Bu | 4F | H 90-91 HX
135 | Bu | Bu | 4C1 | H | 105106 P

Example 136
10 Preparation of 2-(5 ,6—dimethy1-2—pheny1-4—pyrimidinyloxy)-N,N-dipropyl-
acetamide:
To a mixture of 5,6-dimethyl-2-phenyl-4-(3H)-pyrimidinone (1.5 g) and _
dimethylformamide (20 ml) is added sodium hydride (about 60 % oily, 0.3 g) at
0-5°C, and-the mixture is stirred at 0°C for one hour. To the mixture is added 2-
15 bromo-N,N-dipropylacetamide (1.-67 g) at the same temperature, and the mixture
is stirred at room temperature for two hours. To the reaction mixture are added
chloroform and ice-water, and the chloroform layef 'is collected, washed with
water, dried over anhydrous sodium sulfate, and concentrated under reduced

pressure. The residue is purified by silica gel column chromatography (eluent;



added a brine and chloroform and the chloroforml|ayer is collected, dried
over anhydrous sodium sul fate, and concentrated under reduced pressure. The
residue is purified by silica gel colum chromatography (el uent; a
chl oroform, and 5 recrystallized fromisopropanol to give the desired
conmpound (2.0 g), mp. 167- 168C. Exanple 128 Preparation of
2-[2-(4-fluorophenyl)-5,6,7, 8-tetrahydro-4-quinazolinyl oxy]-N, N-

di propyl acet am de: 10 To a m xt ur eggf

2- hydroxy- N, N-di propyl acetam de (1.8 g) and dinmethyl- formamde (20 m) is

mxture s st i hsioguly 8 ety dlized trotph-Sexbl e thefddeiied Btbouig

added 4-chloro-2+(4-flu yl)-5,6,7,8-tetrahydroqui nazoline (2.0 g) at
t he sane terrper(é@@r em'ﬁ'ﬁ%ﬁgﬁ?‘m xture is stirred at roomtenperature for

four hours. To§£5 thﬁﬂ'!&ure are added chloroformand ice-water, and the
chloroform | ay 1 eeed, washed with water, dried over anhydrous

sodi um sul fate, and_goncentrated under reduced gressure. .TEE residue is
purified by silica &ﬁle wqﬁaﬁn@wgosmagww GEm freaiedip e sapy magyjer as
recrystallized froma m xture, of diethyl ether, and n-hexane to give the
desi red cénpouﬁha‘mlﬁ)l?éﬁ‘?B!V"Q'Qec?mpounng‘%ilF‘]ea.ma;?ng‘pfgs 129- 135 The
correspondi ng starting conpounds are treated in the sane manner as in
Exanpl e 128 to give the conpounds as |i stEdble d9Tabl e 18. 85 Table 18

Ry
0— CHy—CO-N,
Rs N R2
w .Q
10 Rg” N |
Ry
Ex. |[Rs [R¢ |[Ri | Ry | Ry | Q |Mp.CO | poreior
rystal.
137 |[Me |Me | Pr | Pr | 4Cl 128-130 | E-HX
138 |Me [Me | Pr | Pr 4-F 131-133 A
139 | Me |Me | Pr | Pr |4-OMe 87-88 HX
140 (Me (Me | Pr | Pr | 3l 82-84 E-HX
141 [Me {Me | Pr | Pr | 4-CF; 109-111 HX
142 |Me |Me | Pr | Pr |[4NO, 157-159 M
143 | Me | Me |Me | Ph H 138-139 P
144 |Me |Me {Me | Ph | 4l 159-161 | A
145 | Me |Me {Me | Ph | 3-Cl 170-173 IP
146 | Me | Me |Me | Ph |4-OMe 157-159 P
147 | Me | Me |Me | Ph | 4-CF; 159-161 P
148 | Me | Me |Me | Ph | 4NO, 179-181 AC
149 | Me | Me | Me |Phd-c1| H 168-170 IP
150 | Me | Me | Me | Ph-4-Cl | 4-OMe 142-143 A
151 | Me |Me | Bt | Ph H 130-132 P
152 | Me |[Me | Et | Pn | 4 170-171 A
153 [Me |Me | Bt | Ph | 3 151-153 P
154 |[Me |Me | Et [ Ph | 4F 156-158 P




[err] 5 Solv. for Ex. Rlerr] Rerr] Rerr] Rerr] Mp. ([err]QO
Ppr = 2-C H 75-76 -

recrystal 129 . Pr HX 130

Pr. Pr 3-C H 100- 101 HX 131 Pr Pr 4-C
H- 119-120 | P 132 Pr - Pr 2-F 4-F 93-94

HX 133 Bu Bu H H 84- 85 HX 134 Bu Bu
4-F H 90-91 HX 135 Bu Bu 4-C H

105- 106 | P Exanpl e 136 10 Prepar agiyon of

2- (5, 6-di net hyl - 2- phenyl - 4- pyrim d| nyl oxy) - N, N-di propyl - acetam de: To a
m xture of 5,6-di methyl-2-phenyl - (1.5 g) and
di methyl formanmide (20 m) is added sﬂﬁnﬁ&@’&&gg@bout 60 %oily, 0.3 9g)

at O- 5[err]c gnrl fhn ”:va_Lrech fltrnr‘l at Anrorr'lﬂ f_n_r oRe hnlrl To +hn

ature s adfagc2] K | RPN} sy gpigeetanide (fafp giond Sektc
To the reactipngs dtML | N adEIpd chpgr oflog.gm@ng i ce-wa e[43_qgg the P
codi um sul fat bish] EintoMer hMe- 31*%52&“;2@3? " essure| “Hik16LoY GuEix
purified by s|liisga|de¢le ¢OEUM pflrorrappgrcph;ﬂ(el uent ; &-68! o of oOHN ,
and recrystal i17598d frI_?rq nptrllexaiglga to give thei_ldesi red Comcﬁﬂl% E
159 { Me | Ph | Pr Pr H 78-79 HX
160 H |CF;| Pr Pr H 109-110 P
161 -(CHy)y- Pr Pr H 92-93 E-HX
162 | -(CHyp4 | Me | Ph4-Cl H 140-141 IP
163 -(CHy)4~ | Me | Ph4-Cl | 4-C1 |1/4H,O | 200-202 A
~ Example 164

Preparation of N-ethyl-2-[5,6-dimethyl-2-(4-nitrophenyl)-4-pyrimidinyloxy]-N-
5 phenylacetamide:

The same procedures as Example 136 are repeated except that 5,6-
dimethyl-2-(4-nitrophenyl)-4-(3H)-pyrimidinone and 2-bromo-N-ethyl-N-
phenylacetamide are used instead of 5,_6-dimefhyl-Z—phenyl—4—(3H)—'
pyrimidinone and 2-bromo-N,N-dipropylacetamide, respectively. The product

10 | thus obtained is recrystallized from acetonitrile to give the desired compound,
m.p. 189-190°C.
Example 1_65
Preparation of 2-[2-(4-aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-ethyl-N-
phenylacetamide:

15 | - A mixture of 2-[5,6-dimethyl-2-(4-nitrophenyl)-4-pyrimidinyloxy]-N-
ethyl-N-phenylacetamide 23¢g) obtained in Example 164, 5 % palladium-
carbon (0.4 g), ethanol (30 ml) and chloroform (10 ml) is stirred at room

temperature for three hours under hydrogen atmosphere, and the reaction



(22 9),

m p. 88-89[err] C. Exanples 137-163 The correspondi ng starting
conpounds are treated in the sane nanner as 5 in Exanple 136 to give the
conpounds as listed in Table 19. Table 19 [err] 10 Solve. for Ex.

10

15

20

25

R-err]Rerr] Rerr] Rerr] Rl err] Q Mp.([err]C recrystal. 137
M Me Pr Pr 4-C 128-130 E- HX 138 M Me
Pr Pr 4-F 131-133 A 139 M Me Pr

Pr 4- Ovke 87-88 HX §40 M Me Pr Pr
.3-d 82- 84 E- HX 141 Me Me Pr Pr 4-CF[ err]
%/IO? 4 éll Mo Ne%i#ﬁl%e is gﬁereIYf ThéD {”iltratg| is corllac:rentrate4d' uNn%I ggdlfgg pressure, | galéllig
NNE Meph Ve ?gcrystgl_lged fror?i ac(::letonitrilgf@ givexa }ﬂ% &)%‘pielq{éhe éﬁéﬁg%ommurlx\@ Ph
4- Ovke 7- | P 147 M M M Ph 4- CF3
159- 161 (%lﬂdem-P-pJ«];S%-}\ééa\/e Ph 4- NC2 179- 181
AC 149 M M M. Ph-4-d H 168-170 | P 150
M Me Me th_ﬁ,% 142- 143 A 151 |ve Me

Et Ph -132 Ph
4-C Prega;rwqwgf 2-(6-methg(1%3henyﬂ,14-pymmdlgyloxy)%N—dlpropylacqga@de
151- 153 | P 154 M Me Et Ph 4-F 156- 158

| P The same procedures as Example 136 are repeated except that 6-methyl-

2—pheny1—4_—(3H)-pyrimidinone is used instead of 5,6-dimethyl-2-phenyl-4-(3H)-
pyrimidinone. The product thus obtained is recrystallized from n-hexane to give
the desired compound, m.p. 68-69°C.
Example 167
Preparation of 2-(5-chloro-6-methyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropyl-
acetamide:

2-(6-Methyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide
obtained in Example 166 is treated in the same manner as in Example 89, and
the product is recrystallized from isopropanol to give the desired compound,
m.p. 90-91°C. |
Example 168
Preparation .of 2-(5-bromo-6-methyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropyl-
acetamide:

2—(G-Methyl-2—pheny1—4-pyrimidinyloxy)-N,N-dipropylacetamide _
obtained in Example 166 is treated in the same manner as in Example 90, and
the product is recrystallized from isopropanol to give the desired cdmpound,
m.p. 107-108°C.

Example 169 -
Preparation of 2-(5,6,7,8-tetrahydro-2-phenyl-4-quinazolinyloxy)-N,N-dipropyl-



8% Tabl e 19 (continued) Solve. for Ex. Rerr] Rerr] Rerr] Rerr] Rerr]
Q Mp.([err]C recrystal. 155 M M Et Ph 4-CF[ err]

148-150 IP 156 ‘Et M M Ph-4-C H 100- 101 E- HX
157 Me Et Pr Pr H 62- 63 HX 158 H Ph
Pr Pr H 82-83 E 159 Me Ph Pr Pr

H : 78-79 HX 160 H CF3 FPr Pr H :

109- 110 | P 161 -(CHerr])[err]- Prg Pr H

92-93 E- HX 162 -(CHerr])[err]- M Igh-4-C1 H

140- 141 IP 163 -(CHerr])[err]- M Ph-4-Ad 4-d 1/4Herr]O
200- 202 PEORSIAMNCS: 164 Preparati on of

N-et hyl - 2-[5, 6-di met hyl - 2- (4-ni trophenyl ) -4-pyrim di nyl oxy]-N- 5 _
phenyi acet ani de: The hgusame prceduresasxamplei36 aregepgated exsent that S48
t hat 5, 6- dinethyl-2-(4-nitrophenyl)-4-(3H -pyrimdinone_and .
2- br onp- N- et hy|teuxahm@r@-phe@yla4ﬁ(a§)zq1@naz§émom and Zgbrmo-N,N-dipropylpropan-
5, 6-di met hyl - 2- phenyl - 4- (3H) - pyrimdi none and oL
2- br omo- N, N- di pmigde lase usethingteadrof shectimetiy)-2-phenybdo@ID-pymmidingne and 2ai ned
Is recrystallized fromacetonitrile to give the desired conpound, m p.
189- 190C. ¥ExambiremoeN,Nrdipepyldcetaroide, respectively. The product thus obtained is
2-[ 2- (4- am nophenyl ) -5, 6-di net hyl - 4- pyri m di nyl oxy] - N- et hyl - N-
recrystallized from n-hexane to give the desired compound, m.p. 73-74°C.

Example 170
Préparation_ of 3,5-dimethyl-1-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)acetyl-
piperidine:

10 To a mixture of 2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)acetic acid
(1.2 g, 3,5-dimethylpipcridine (0.7 g), benzotriazol-1-yloxy-tris(dimethylamino)-
phosphonium - hexafluorophosphate (BOP reagent; 2.26 g) and dimethyl-
formamide (20 ml) is added triethylamine (0.52 g) at 0-5°C, and the mixture is
stirred at room temperature for six hours. To the reacﬁon mixture are added

15 chloroform and ice-water, and the chloroform layer is collected, washed with
water, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue is purified by silica gel column chromatography (eluent;
chloroform), and recrystallized from n-hexane to give the desired compound (1.4
g), m.p. 100-101°C.

20 Examples 171-173

~ Instead of 3,5-dimethylpiperidine, the corresponding starting compounds
are treated iﬁ the same manner as in Example 170 to give the following
compounds.
(Example 171)
25 2,6-Dimethyl-4-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)acetyl-



phenyl acet am de: 15 A m xture of

2-[5, 6-di met hyl - 2- (4-ni trophenyl ) - 4- pyri m di nyl oxy] - N-

et hyl - N-phenyl acetam de (2.3 g) obtained in Exanple 164, 5 % pall adl um
cafbon (0.4 g), ethanol (30 m) and chloroform (10 m) is stirred at room
tenperature for three hours under hydrogen atnosphere, and the reaction
88 mxture is filtered. The filtrate is concentrated under reduced
pressure, and recrystallized fromacetonitmgigge to give a 1/10 hydrate of
the desired compound (2.1 g), mp. 183-185C. Exanple 166 5 Preparation

ot ocedur 65 ar éﬁgﬁ&%%g% R halittan R gegAr ° e

2- phenyl - 4- (3H)n_.; r]'niJ] one is used instead of
5, 6- di met hyl - SRpe - pyrimdinone. The product thus obtained is

ES%%?%F‘H 'cze‘i'of r ;’mélaﬁ% Qﬁféfy?ﬁ?{é@mﬁ@ﬁ%ﬁf@h@ﬁ J1-&-pyRRtidinyISRyfaceryl- .
2-(5 6- - )
> (6o oty - 5. phiBFRPane F PYests BTN 6 capsyallied Broh i migite R dlctiy
Exampl e _12? i's treatcfd in the sarre manner as in Exanple 89, and 15 the
product i s recr§ek ahd nRexapedm i sopropanol to give the desired conpound,

mp. 90-91[err]C. Exanple 168 Preparation of
2- (5- br ono- 6- "E Shyl - 4- pyri ni di nyl oxy) - N, N- di pr opy! -

2,3-Dihydro-1-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)acetyl-1H-
indole; m.p. 210-212°C (recrystallized from acetonitrile)



aeet am de: 20 :

2- (6- Met hyl - 2- phenyl - 4-pyri mi di nyl oxy) - N, N- di propyl acet am de obtained in
Exanple 166 is treated in the sane nmanner as in Exanple 90, and the product
is*recrystallized fromisopropanol to give the desired corrpound m p.
107-108[err] C. Exanple 169 25 Preparation of

2-(5, 6,7, 8-tetrahydro-2-phenyl -4-qui nazol i nyl oxy) - N, N-di propyl - 89
propanani de: The same procedures as Exanpl ;136 are repeated except that
5,6, 7,8- tetrahydro-2-phenyl - 4-(3H) - qui nazol'i none and

2_ br ono- N, N- di |.pr ;? ~oam de are used instead of

5, 6-di net hyl - W&pyrlmdl none and 2- 5

brono- N, N-di propyl acet am de, respectively. The roductwﬂcr)}us obtained is
recrystal i zed from hereoresponding sfarting.Compoynds are tsa the game manner as
73-74[err] C Exag)l e 170 Preparatlon of

3, 5-di net hyl - 14n led/ yogzvq)ﬂ@rﬁnmmmdslamlwﬁ%%'lzwlsa& yl - pi peri di ne:
10 To a m xture of 2-(5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl oxy) aceti c
acid (1.2 g), 3,5-dinethylpiperidine (0.7Tghle 20

benzotri azol - 1-yl oxy-tri s(di nmet hyl am no) - phosphonl um . hexafl uor ophosphat e

(BOP reageﬁu 2.26 g) and dinmethyl- formam de (20 njBjis added
triethylamne (0.52 g) at O-5[err]C, @_d@ﬁbﬁ]_@jg.t. e is stirred at room
i o

tenperature for six hours. To the rea I Xture e added 15

chl orof orm and i ce-water, and tRs~gh orm | ayer "8 coll ected, washed

with water, dried over anhydrous so 'um ul fate, and concentrated under

reduced -

. R6
R7
Ex. | Rs | Rg | R4 Ry R; | Mp. (CO) 1%21"' for
. _ rystal.
174 | Me | Me | Me Me H 128-129 IP
175 | Me | Me | Et Et H 88-90 E-HX
176 | Me | Me | Et Et Cl 148-149 P
1 177 { Me | Me | Bu Bu H 99-100 E-HX

178 (Me |Me | Pr | Ph H | 151-152 P
179 | -(CHp)4 | Et Et H 100-101 E-HX
180 | (CHpy4 | Me Ph H 135-137 IP
181 | -(CHy)4 | Me Ph Cl 148-150 P
182 | -(CHy)4- Pr Ph H 158-160 P
183 | (CHp4- | H | Ph-4-F | H 178-179 M
184 | (CHy)y- |Me | Ph-4-F | H 164-165 P
185 | -(CHp4- H |[Ph4-Cl| H 179-180 A
186 | (CHypy- | Me | Ph-2Cl| H 165-166 A
187 | (CHy)y- | Me | Ph-3-Cl| H 180-182 A
188 | (CH,),~ |Me | CH,Ph | H | 91-92 E

10

Example 189
Preparation of 2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenylacetamide:

The same procedures as Example 170 are repeated except that aniline is



pressure. The residue is purified by silica gel colum chromat ography
(eluent; chloroform, and recrystallized fromn-hexane to give the desired
conpound (1.4 g), mp. 100-101f[err]C. 20 Exanpl es 171-173 I nstead of
3,s6-di et hyl pi peridine, the corresponding starting conpounds are treated in
t-he sane manner as in Exanple 170 to give the follow ng compounds. (Exanple
171) 25

2, 6-Di net hyl - 4- (5, 6-di met hyl - 2- phenyl - 4- pyighni di nyl oxy) acetyl - 90

nmor pholine; mp. 123-124[err]C (recrystalllzed fromisopropanol) (Exanple

é?gérgz:\sn? .rret ; lq%q(tgﬁcgopﬁ‘%&m{ Hh??]n‘élP?] @%ﬁé@?@é‘%‘%ﬁ%&‘ﬁ%m a

m xture of diethyl 5 et er and n-hexane) 173 o

2, 3- Di hydr o- 1- (rscrarswlmdﬁpmzlsanmano og1Ve ed& e§ mypy 212:448° .
mp. 210-212[err]C (recrystallized fromacetonitrile) 91 Exanpl es

174- 188 The cor starting conpounds are treated in the sanme manner

as
Preparation of N-cyclopropylmethyl-2-(5,6-dimethyl-2-phenyl-4-pyrimidinyl-

5 . oxy)-N-phenylacetamide:
To a mixture of 2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-
acetamide (1.5 g) obtained in Example 189 and dimethylformamide (30 ml) is
| added sodium hydride (about 60 % oily, 0.2 g) at 0-5°C, and the mixture is
stirred at 0°C for one hour. To the mixture is added cyclopropylmethyl bromide

10  (0.67 g) atthe same temperature, and the mixture is stirred at room temperature
for two hours. To the reaction solution are added chloroform and ice-water, and
the chloroform layer is collected, washed with water, and dried over anhydrous
sodium sulfate. The chloroform layer is concentrated under reduced pressure,
and the residue is purified by silica gel column chromatography (eluent;

15 chloroform), and recrystallized from isopropanol to give the desired compound
(1.56 £), m.p. 119-121°C.

Example 191
Preparation of N-allyl-2~(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-
acetamide:

20 The- same procedures as Example 190 are repeated except that allyl |
bromide is used instead of propylmethyl bromide. The product thus obtained is
recrystallized from isopropanol to give the desired compound, m.p. 129-131°C.
Examples 192-196

The corresponding starting compounds are treated in the same. manner as

25 in Example 170 to give the following compounds.



| r-Exanpl e 170 to give the conpounds as listed in Table 20. Table 20 5
[err] Solv. for Ex. Rerr] Rerr] Rerr] Rerr] Rerr] Mp.([err]Q

recrystal 174 Me M M Me H 128-129 P 175 Me
Me*  Et Et H 88-90 E-HX 176 Me Me Et Et
d 148- 149 IP 177 Me M Bu Bu H 99- 100
E-HX 178 Me Me Pr Ph H 151- 152 P 179
-(CHerr])[err]- Et Et H  10g4101 E-HX 180 - (CH2) 4-
Me Ph H 135-137 | P 181 -(CH2)4- M Ph d
148- 150 18 (CH er r] ) [ err]- Pr Ph H 158- 160
P 183 - (Crz)(Example 192)p 4 178-179 |v| 184
-(CH err err]- M Ph- 4-

E CH% err % g % err % |-1 -5, M&-'lgprahyﬂro-}p%gnxég qumazolmyloxx)wl -3,5-dimethyl-

-(CHerr])[err]- Ph-2-C _H 165-1 )

-(CHerr])[ err]plpenqb@e P33 135°Q (recrystellmé from diethyl %higs -(CH2) 4- ~Me
CH2Ph H E 10 Exanpl e 189 Preparation of

2- (5, 6-di met hyI(EZapWéﬂ‘uW?*M pyri m di nyl oxy) - N- phenyl acet ani de: The sane

procedures as Exanple 170 are repeated except that anilinpe is
5 4-(5,6,7 8—Tetrahydro-2-pheny1-4-qu1naz011ny1oxy)acety1-2 6-dimethyl-

morpholine; m.p. 161-163°C (recrystallized from isopropanol)

(Example 194)
1-(5,6,7,8-Tetrahydro-2-phenyl-4-quinazolinyloxy)acetyl-cis-3,5-

dimethylpiperazine - 1/4 hydrate; m.p. 150-151°C (recrystallized from diethyl

10 ether) |
(Example 195)

4-[2-(4-Chlorophenyl)-5,6,7,8-tetrahydro-4-quinazolinyloxyJacetyl-2,6-
dimethylmorpholine; m.p. 171-173°C (recrystallized from isopropanol)

_ (Example 196)

15 1-[2-(4-Chlorophenyl)-5,6,7,8-tetrahydro-4-quinazolinyloxyJacetyl-cis-
3,5-dimethylpiperazine - 9/10 hydrochloride; m.p. 265-268°C (recrystallized
from ethanol) ' |
Example 197
Preparatxon of cis-3,5- dlmethyl 1-[(5,6-dimethyl- 2—phenyl-4-pynnud1nyl) 2-

20 pyrrolidinylcarbonyl]piperazine:

(1)  The same procedures as Example 1 are repeated except that proline
benzyl ester hydrochloride (4.0 g) is used instead of 2-amino-N,N-dipropyl-
acetamide. The product thus obtained is recrystallized from isopropanol to give
1-(5,6-dimethyl-2-phenyl-4-pyrimidinyl)-2-pyrrolidinecarboxylic acid (4.0 g),

25 m.p. 90-92°C.



92-used instead of 3,5-dinethyl piperidine. The product thus obtained is
.recrystallized fromisopropanol- to give the desired conpound, mp.
212-213[err]C. Exanple 190 Preparation of

N-cycl opr opyl net hyl - 2- (5, 6-di net hyl - 2- phenyl - 4-pyrim dinyl- 5

oxy) - N- phenyl acet am de: To a m xture of

2- (5, 6-di met hyl - 2- phenyl - 4- pyri m di nyl oxy) - N- phenyl - acetam de (1.5 @)
obtai ned in Exanple 189 and dinethylformanigde (30 ) is added sodi um
hydri de (about 60 %oily, 0.2 g) at O-5[err]C, and the m xture is stirred
at O[err]C for e hour, To t ] Xxture s ed cycl qpr. |.oet hyl . brom de
10 (0.67 Q) é& th éﬁﬁ‘éu‘ieé?ép}g?gl’m’%?r tffgggﬁﬁ;m@ @@%‘iﬁ%&ﬁ(’a‘% room
tenperature for two hours. To the reaction solution are_added chl qQroform
and i ce-wat er, Raladiure-cappen 00 g)is stireed atsroen) feampesgture,forhouss URdeRt er |
and dried over anhydrous sodium sulfate. The chloroform|ayer is

concent rat ed urtsrogeniaresphers suddhe migture s flggﬁeéugh%flm isicamepytrated ca
gel colum chromat ography (eluent; 15 chloroform, and recrystallized
from i sopr opandindes reducsdipressues;ianddreenyistablizad fromssoprppanelto giveNethiferr] C.
Exanpl e 191 Preparation of ,

N-al | yl - 2-§ 5, 6-dimethyly2-phemylehpyrimidinyl)prokims, (% g),-mippR3B5231°Gcet ani de: 20
The sane procedures as Exanple 190 are repeated except that allyl brom de
i s used instead3df pfopyhixtureydf the aboveprotiuct (.2 ghatis-8ifdimdthylpipetazine (0.6
recrystallized fromisopropanol to give the desired conmpound, m p.

129-131[ err] C. gixBOPR rengen(1196g) imd dimetbyifomaimigle8a ml) igaddedidethytamine
treated in the same manner as 25 in Exanple 170 to give the follow ng
conpounds. (0.52 g) at 0-5°C, and the mixture is stirred at room temperature for five hours.

To the reaction mixture are added chloroform and ice-water, and the chloroform
10 layer is collected, washed Wi_th water, dried over anhydrous sodium sulfate, and

concentrated under reduced pressure. The residue is purified by silica gel

colﬁmn chromatography (eluent; chloroform), and recrystallized from diethyl

‘ether to give a 1/2 hydrate of the desired compound (1.4 g), m.p. 160-162°C.



-

793-(Exanmple 192) 1
-(5, 6,7, 8-Tetrahydro-2-phenyl - 4-qui nazol i nyl oxy) acetyl - 3, 5-di net hyl - N
pi peridine; mp. 134-135[err]C (recrystallized fromdiethyl ether) (Exanple
193) 5
4- (5,6, 7, 8-Tet rahydr o- 2- phenyl - 4- qui nazol i nyl oxy) acetyl - 2, 6-di met hyl -
nmor phol ine; mp. 161-163[err]C (recrystallized fromisopropanol) (Exanple
194) 1 -(5,6,7,8-Tetrahydro-2-phenyl -4-qui gazol i nyl oxy) acetyl -ci s-3, 5-
di met hyl pi perazine . 1/4 hydrate; mp. 150-151[err]C (recrystallized from

di et hyl 10 ﬁher ﬁl gEﬁS%ﬁ 195)

4-[2-(4-Chloro 2879-8- t et r ahydr o- 4- qui nazol i nyl oxy] acetyl - 2, 6-
Cronn e 2680 °15" Thecotespondite stabing dompoonds are Hadd i e 33 RARSY as
1-[ 2- (4- Chl orophenyl )-5,6, 7, 8-tetrahydro- 4- qui nazal.i.nyl.oxy] acetyl -ci s-

3, 5- di net hyl pi pahxane 1 to/give Mejeemppendsas: liste .no—h@ge?gBC (recrystallized
from et hanol) Exanple 197 Preparation of

ci s-3, 5-di met hyl - 1-[ (5, 6- di net hyl - 2- phenyTa@e@}r i ni di nyl )-2- 20

pyrrolidi Q{I car bonyl ] pi perazine: (1) The sane procedures as Exanple 1 are
r epeat ed cept that proline benzyl esRgr hydrochl onge (4.0 g) is used

i nstead of 2-am no-N, N-di propyl - acet '_(EH IQ?OQII\?’HUC'[ t hus obtained is
recrystallized fromisopropanol to gi 2 \

1- (5, 6-di et hyl - 2- phenyl - 4- pyri rMéiny!
9)

-lz\I-pyrroI i di lRgarboxylic acid (4.0

_
Me N
Ry
. | M.p. | Solv. for
Ex. Ry Ry R4 R; (°(?) recrystal.
198 . Et Et Me C1 131-132 IP
199 Pr Pr Me Cl 84-86 HX
200%* Me Ph Me Cl 139-140 IP
201 Et Ph Me Cl 102-103 HX
202 Pr Ph Me Cl 103-104 HX
203 | -CH,CH=CH, Ph Me | d 107-108 HX
204 H Ph H Cl  [205206| A
10
*. 1/4 Hydrate
Example 205
Preparation of 1-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinyl]-N-(4-
chlorophenyl)-N-methyl-2-pyrrolidinecarboxamide:
15 The corresponding starting compounds are treated in the same manner as

in Example 1, and the product thus obtained is recrystallized from isopropanol

to give the title compound, m.p. 131-133°C.



25. mp. 90-92[err]C 94 (2) A m xture of the above product (3.8 Qg),
et hanol (100 m) and 10 % pal | adi um.carbon (1.0 g) is stirred at room
tenperature for 8 hours under hydrogen atnosphere, and the m Xture is -
fi-ttered. The filtrate is concentrated under reduced pressure, and
recrystallized fromisopropanol to give N-(5,6- 5
di met hyl - 2- phenyl -4-pyrimdinyl)proline (2.5 g), mp. 228-231[err]C (3)
To a mi xture of the above product (1.2 g), og s-3,5-di nmet hyl pi perazine (0.6
g), BOP reagent (1.97 g) and dinethylformamde (30 m) is added
triethylamne (0.52 t O-SE;?rr%rC. a"rflgt e mxture is stirred at room
tenperature foreL S. reparation Afitablets: xt ure are added chl or of orm
is collgcted, washed with

and ice-water, and th | gr of orm | ayer

water, dried over ar@nfgﬁf‘gﬁ‘@w}gﬁﬁﬂgﬁ@ﬁf@%&aﬁ&'@ﬁﬁe R¥lat ed under. reduced
pressure. The resi di@gingl-Hrmeth CRy1ace £ col um chr omat ogréptgy
(eluent; chloroform, and recrystallized fromdiethyl ether to give a 1/2
hydrate of the desi de¢t@¥hpound (1.4 g), mp. 160-162C. 95 Ex 1&es

198- 204 The corresponding starting conpounds are treated in the same manner
as in Exarple 1 to §rem stawhconpounds as listed in Table 21. Tabi30 &1 5
[err] ‘

Crystalline cellulose 25 g
Hydroxypropyl cellulose 3 g
Light anhydrous silicic acid - 07g
Magnesium stearate _ 13 g
10 The above components are mixed and kneaded in a conventional

manner, and the mixture is granulated, and the r_esultants are further tabletted to

give 1,000 tablets (each 145 mg).

Preparation 2: Preparation of tablets
| 2-[5,6-Dimethy1-2—(4;triﬂuoromethylpheny1)-
15 4-pyrimidinylamino]-N,N-dipropylacetamide 25 g
Lactose ' 70 g
Corn starch 20 g
Crystalline cellulose 25 g
Hydroxypropyl cellulose . 3 g
20 Light anhydrous silicic acid 07g
Magnesium stearate . 13¢g

The above components are mixed and kneaded in a conventional
manner, and the mixture is granulated, and the resultants are further tabletted to
give 1,000 tablets (each 145 mg).

25 Preparation 3: Preparation of capsules

2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinyl-



Bx. R err] R[err]' Rlerr] Rerr] Sol v. for
Et Et Me

recrystal. 198 d 131-132 | P
199 Pr Pr Me d 84- 86 - HX 200*
Me-* Ph Me d 139- 140 | P 201 Et
Ph Me d 102- 103 HX 202 Pr Ph Me
d 103- 104 HX 203 - CH2CH=CH2 . Ph Me d
107- 108 HX 204 H Ph  gq H d 205- 206
A 10 *:1/4 Hydrate Exanple 205 Preparation “of
1-[ 2- (4-chl orophenyl) -5, 6-diymet hyl - 4-pyrim di nyl ] - N- (4-
chl or ophenyl ) - N- net -n??‘é\g Hré’ﬂéé%%‘igam de: 15 The 28
correspondi ng starting conpounds are treated in the sane manner | n
Exanpl e 1, and the Pr¥d08& thus obtained is recrystallized from iaﬁQ#agopanol
to give the title cogpound, mp. 131-133C. 96 Preparation 1:
Preparati on of tabl deQmn starch ( 4- cnl or ophenyl ) - 5, 6- di net hyl - 4- pyri M8 nyl -
am no] - N- et hyl - N- phenyl acet am de . : 1 g Lactose
84 g5 Cor rHyérpxypropyl cellulose - 3d0gg
Crystalline cellul ose 25 ¢

-5 Light anhydrous silicic acid 18¢g

Magnesium stearate 27¢g

The above components are mixed and kneaded in a conventional
manner, and the mixture is granulated, and eacﬁ 200 mg of the resultant is
-packed into a capsule to give 1,000 capsules.

10 Preparation 4 Preparation of powder

N-(4-Chlorophenyl)-N-methyl-2-(5,6-dimethyl-

2-phenyl-4-pyrimidinylamino)acetamide , 10 g
Lactose 960 g
Hydroxypropyl cellulose ' 25.g
15 Light anhydrous silicic acid 5¢g

The above components are mixed to give powder preparation.

Preparation 5: Preparation of injection preparation
2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinyl-
amino]-N-methyl-N-phenylacetamide . 10g

20 Ethanol | 200g.
HCO-60 2g
Citric acid 10g
Sorbitol 50g
Sodium hydroxide . _ g.s.

25 Distilled water for injection - q.s

* Totally 2000 ml



Hydr oxypr opyl cellul ose . 3 g Light anhydrous
silicic acid .. 0.7 g Magnesium stearate

1.3 9 10 The above . conponents are nixed and kneaded in a

cofiventi onal manner, and the m xture is granul ated, and the resultants are
further tabletted to give 1,000 tablets (each 145 ng). Preparation 2:
Preparation of tablets 2- [5 ,6-Di nethyl-2-(4-trifluoronethyl phenyl)- 15
4-pyri m di nyl am no] - N, N—d|propylacetan1de 08 25 g Lactose

70 g Corn starch 20 g Crystalline

2o L 50% i 2 hprrbeny ;. 6-dimnt 4 S Bl RR o] NaBypN,

Ma i t . .

coﬁggﬁ'elﬁ?] ssaregrlﬁa lpcgtamidg ds disgolvedn agnixtnre %%thawn%a@r%g%g&ﬂ@i memterl%
| at ed, dth | t ant th bletted t

Lapler el oneh Ao suitabl e“m%ﬁgégf&éph%é waicr oﬁ‘sméau&,.a@% e Hiegrtore

2-[2-(4-Cnl orophenyl) 5,6-dinmeth |-4-pI¥1el m di nyl -

am no] - N, N- di praé‘glpdmﬁ and sorbitol pH value of thg nyxm;jg ipadjusted to pH 4.5

165 g Corn_starch 25 g
5 with sodium hydroxide, and the total amount of the mixture is controlled with

addition of distilled water for injection. The solution thus obtained is filtered on
a membrane filter (0.22 pm), and the filtrate is put into ampules (capacity; 2 ml),
and the ampules are sterilized at 121°C for 20 minutes.
INDUSTRIAL APPLICABILITY

10 As explained above, the present compounds of the formula (I) or a
pharmaceutically acceptable acid addition salt thereof show a selective and

remarkable affinity for the peripheral-type BZ ws-receptor as well as show

excellent pharmacological activities such as anxiolytic activity, antiepileptic
activity, etc. in animal tests, and hence, they are useful in the prophylaxis or

15 treatment of central nervous disorders such as anxiety-related diseases (neurosis,
somatoform disorders, other anxiety disorders), depression, epilepsy, etc., or |
circulatory organs disorders such as angina pectoris, hypertension, etc. Besides,
the present compounds of the formula (I) and a pharmaceutically acceptable
acid additjon salt thereof can be expected to be useful in the prophylaxis or

20 treatment of immuno neurological disorders such as multiple sclerosis, and

immuno inflammatory diseases such as rheumatoid arthritis.



Hydr oxypropyl cellul ose . ' 3.59 5 Li ght

anhydrous silicic acid 1.8 g Magnesium-stear ate

2.7 g The above conponents are nm xed and kneaded in a co .
antd the mixture is granul ated, and each 200 ng of the re “ﬂmum mnw ‘m
into a capsule to give 1,000 capsules. 10 Preparation 4: ¢ Preparsati*on
of powder N-(4-Chl orophenyl)-N nethyl-2-(5, 6-di net hyl -

2- phenyl - 4- pyri m di nyl am no) acet am de 99 10 g Lact ose

960 g Hydroxypropyl cellul ose 25 g 15

Li ght anhydrous silicic acid 5 g The above
conponents are m xed to give powder pred%l&ﬁgﬁqu%eparatlon 5:
Preparation of injection preparation

2-[2- (4-Cnl orophenyl) -5, 6-di met hyl - 4- pyri m di nyl -

am no] - N- et hyl - N- phenyl acet am_de 10 20 Et hanol
200 g] HCO- 60 Y 1. P An%cetatmde denvatlve of the formula (I): g 29 Gitric acid
10 g Sorbitol - 50 g Sodi um
hydr oxi de R g.s. 25 Distilled
wat er forsinjection |3 qﬁTotaIIy 2000 m 98
| X~ CH-CO-N_
R - Rz
5 | N |
z
RS N (I)
Ry
Rg

10 wherein X is ~O- or -NR4—,
R, is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a

cyclolalkyl-lower alkyl group,

R, is a lower alkyl group, a cycloalkyl group, a substituted or

unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower

15 alkyl group, or R; and R, may optionally combine together with the nitrogen

atom to which they are attached to form a group of the formula:

R,

ENZAN
A

wherein A is a single bond, -CH,~, ~O— or -NH—, R, and R, are the same

or different and each a hydrogen atom or a lower alkyl group, or when A

is a single bond, and R, and Ry, are located at the 2-position and the 3-

position, respectively, the carbon atoms of the 2-position-and the 3-



2~[2-(4-Chl or ophenyl ) -5, 6-di net hyl - 4- pyri m di nyl am no] - N- net hyl -
phenyl acetam de is dissolved in a mxture of ethanol

thereto is added a suitabl e anount of distilled vvater for ection
futther thereto are added citric acid and sorbitol. nmuﬂ@l mu; u
m xture is adjusted to pH 4.5 5 W th sodlumhydrOX| I

anount of the m xture is controlled with addition of dlstllled vvater for
i njection. The solution thus obtained is fijggered on a nenbrane filter
(0.22 [err]m, and the filtrate is put into anpules (capacity; 2 rr1) and

APPLI CABI L1 T 10 positon ot By Ry oBiofelLobER o ol el rige. 1o

formula (1) or a phar maceuti cal ly acceptable acid addition salt thereof
show a sel ective an®Ryisrehydrogen atdm a lowdralkylgropporaydipxy-Jpwenakyl
[err]-receptor as well as show excellent pharmacol ogi cal activities such as
anxiolytic acti \fd)lg% antiepileptic activity, etc. in animal tests, and
hence, they ar ful in the prophylaxis or 15 treat ment of central

nervous di sorders SYE tof orm
di sorders, other anm”& aashcﬁ SO gg‘g ({Iﬁbgtggg‘ggié ep| r eps]}gsdngt%fﬂ{%

circul atory organs sord rs such as ectorl S ertension, etc.
Besi des, the pP@&’@ &ﬁﬁ&!ﬂ%l;‘so&ﬁ‘h@h%‘“ggh oy §t°’éh@£ ifrogen @tomdo|

accept abI e acid addltlon salt_thereof can expected to ef. ul t he
prophyl axi s or vuch they argratiaghed to formy ﬁ’é‘iﬂéi B‘QP@ nedpgg,% éhna

multiple sclergsis, and i mmuno inflanmmtory di seases such as rheumat0| d
arthritis. Ilncl‘?lillllgl 1111171 11211 11111 11 111! 99 CLAIMS

Rj is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a

hydroxy-lower alkyl group, a substituted or unsubstituted benzyloxy-lower
10 alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a

trifluoromethyl group, a halogen atom, an amino group, a mono- or di-lower

alkylamino group, an acylamino group, an amino-lower alkyl group, a nitro

group, a carbambyl group, a mono- or di-lower alkylcarbamoyl group, a

carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a
15 protected carboxy-lower alkyl group, |

Rg is a hydrogen atom, a lower alkyl group, a triﬂuoromethYI group or a
_subs?:ituted or unsubstituted phenyl group, or R5 and Rg may optionally
combine to form —(CHy),— (nis 3,4, 5 or 6),

Ry fs # hydrogen atom, a halogen atom, a lower alkyl group, a lower

20 alkoxy group, a trifluoromethyl group, a hydroxy group, an amino group, a
mono- or di-lower alkylamino group, a cyano group or a nitro group,

Rg is a hydrogen atom, a halogen atom, a lower alkyl group or a lower

alkoxy group,



l=- An acetam de derivative of the formula (l1): [err] 5 10 wherein X is
-O or -NRerr]-, Rerr] is a hydrogen atom a |ower alkyl group, a |ower
al kenyl group or a cyclolal kyl -1 ower alkyl group, RZ is a lower al kyI
gr-oup, a cycloal kyl group, a substituted or unsubst|

a substituted or unsubstituted phenyl - ower LI“I'E mmlmulﬂ rr]
and Rl err] may optionally conbi ne together vmth the nttrogen domtd which

they are attached to forma group of the fegpula: [err] 20 wherein Ais a
single bond, -CHerr]-, -O or -NH, Rerr] and R[err] are the sane or

different and each hy atom | owe | k or when Ais a
singl e bond, arf§ ﬁ@?‘ﬂacﬁﬂ c%%?‘f‘ﬁe PS@an@&{il%?;(?lﬁg{egg@C)leon and the 3-
position, respegctiv t he carbon |on and the 3-

100 position a eﬁ*‘d‘: ﬁ'é‘}‘iﬁfﬁqr Itpf?%‘B'hEi Wﬁe’t% $7 Ly &P&W@W‘Pna R3
Is-a hydrogen atom a |ower alkyl group or a hydroxy-l ovver al kyl group, R4

i's a hydrogen dboeratkyd growsra ydepkydowepalkyi gRfipg achalsgemeatom, an agnoonal |y
conbi ne ‘together with the carbon atomand the nitrogen atomto which they

are attached t cgrbapmtpwy]aimm geoupy iapsitrodiroap opra profectidgatboxyltgroupdol e
ring,

5 3. The compound according to claim 1, wherein R; and R, are the same or
different and each a lower alkyl group, or R; is a lower alkyl group, a lower
alkenyl group or a cycloalkyl-lower alkyl group, and R, is a substituted or
unsu_bstituted phenyl group, or R aﬁd R, may optionally combine together

with the nitrogen atom to which they are attached to form a group of the

10 formula:

15 wherein A’ is ~CH,— or -O—-, and R;’ and Ry’ are the same or different and each
a lower alkyl group, and Ry is a hydrogen atom, a lower alkyl group, a hydroxy-

lower alkyl group, a halogen atom, an amino group, an acylamino group, a nitro
group or a protected carboxyl group.

4, The compound according to claim 1, wherein R; and R, are the same or
20 different and each a methyl group, an ethyl group, a propyl group, an isopropyl
group or a butyl group, or R; is a methyl group, an ethyl group, a propyl group,
an isopropyl group, a butyl group, an allyl group or a cyclopropylmethyl group,
and R, is a phenyl group or a phenyl group being substituted by a halogen



R~rr] is a hydrogen atom a |ower al kyl group, a | ower al kenyl group, a
hydr oxy- | ower aIkyI group, a substituted or unsubsLLLuLed_benzngxy_Lomer
10 al kyl group, an acyl oxy-1ower alkyl gro ower al koxy-| ower

grdup, a trifluoromethyl group, a hal ogen atom anim ml lﬂ”ﬁﬂj&uﬂpno or
di - | ower al kyl am no group, an acyl am no group, an group,
a nitro group, a carbanoyl group, a nono- or di-Ilower alkylcarbanmoyl group,
a carboxyl group, a protected carboxyl grogygz a carboxy-lower alkyl group
or a 15 protected car boxy- | ower aIkyI group, R6 is a hydrogen atom a

| ower al kyl gro trifluoroneth u a.sub

unsubsti tuted p‘ﬂgﬁ’y P’&S‘b" Ogrolgg,gﬁdsqp{%n Mtﬁlg’hggl 5551&?5?%6@ qtgn\'grm
-(CHerr])[err]- (nis 3, 4, 5 or 6), R[err] is a hydrogen atom a hal ogen
atom a | ower ahkthyl groum anaethyﬂ/\gmoup(br a hydrosymetrd gooup R isfa methyhgroyp or
group, a hydroxy group, an am no group, a nono- or di-lower alkylan no

group, a cyano Eﬂ&f*ﬁ’l 0 tKaSOTrﬂfR gy Sptichall 'Bbﬁ’ﬁlﬁﬂ@'ibfér?rm-(@l{%%?i‘sa

atom a lower a y gr up,

phar maceuti cal | C tabl e i d addi t e} t.. t her eof The ound
according to cllg)f‘ﬁ'? M’éﬁaﬁﬂgﬁ‘r ?ﬁom’saél%-?ﬂoq Eﬁéﬁ’rgﬁ%aztgﬂl ‘E‘WEE

gr oup, a hydroxy- Iovver al kyl group, a halogen atom an am no group, an

acyl anmi no §r oumn amind gouprearupnitro groppoard Ryds adiydoogen afonup. 5 3. The
conpound accor di ng to cI aim1, wherein Rlerr] and Rerr] are the sane or

different and ch r Q » grpu a
| oner al kenyl S’?oup or a C G{J %&%r& toqflarﬁﬁ Mg’?%%%x%n?'raf’erlﬁ?{ﬁ s’lgl éind

subsft ituted or

R, are the same or different and each an ethyl group, a propyl group or a butyl
group, or R, is a methyl group, an ethyl group, a propyl group, an allyl group or
a cyclopropylmethyl group, and R, is a phenyl group, a halogenophenyl group
10 or a methoxyphenyl group, Rj is a hydrogen atom, Ry’ .is a hydrogen atom, a
methyl group or an ethyl group, or Ry and R’ may optionally combine together
with the carbon atom and the nitrogen atom to which they are attached to form
a pyrrolidine ring or a 2,3-dihydro-1H-indole ring, R; is a hydrogen atom, a

halogen atom, a methoxy group, a trifluoromethyl group, an amino group or a

15 nitro group, and Rg is a hydrogen atom.

6. An acetamide derivative of the formula (I’):
Rs’ Ry’
X;—CH— CO-N
H3C R,
20 | )
H;C
R;’

wherein X is -O- or -NR4’~, Ry’ and R;’ are both an ethyl group or a propyl



ursubstituted phenyl group, or Rlerr] and Rlerr] may optionally conbine
together with the nitrogen atomto which they are oup

of the 10 .formula: [err] 15 wherein A is -CH err]-
R-&rr]' and Rlerr]' are the same or different and eaﬂl“ IukﬂﬁMBil gr oup,
and Rlerr] is a hydrogen atom .a |ower alkyl group, al kyl
group, a halogen atom an am no group, an acylam no group, a nitro group or

a protected carboxyl group. 4. The conpogpgd according to claim1, wherein
Rlerr] and R err] are t he sarre or 20 different and each a nethyl group,

an ethyl group, a u Sopr.onyl P,

Rlerr] is a rretgﬂﬂ Ep “@Fﬁ&g ﬁlﬂy&ﬁy})g@g@ @?%@%Q#|§%§Mﬁ¥§ﬁp or
group, a butyl group, an allyl group or a cycl opropyl nmeth group, and R2
i s a phenyl groapydopeoptimethylgroup, Bel isq plengtligroup or By- éalﬁacm@zlwnyl gIaIp,
atomor a nethoxy group, Rerr] is a hydrogen atom Rerr] is a hydrogen

t t hyl |

methyl group or e %ﬁgﬁﬂ#xgbﬁﬁ%ﬂg%ﬁﬂﬁsﬁé f§ onpﬁ‘% RY| Bphydiogoh sfom, @
CH at

ert)oclorr) ot Epbeygr 4 byl EpoRa: My PyfiREgt S8 & BHORRR Aty up or

a nitro group, and R8 is a hydrogen atom 5 The corrpound according to
clai m 4, wher ei methdxy giduppa trfiiRbrenmdthyl, grajipy af aminb Bougraer 2 hisrasgoupor
different and each an ethyl group, a propyl group or a butyl group, or
Rerr] is a rretdi(yi\Pbamim;euainal&yIayd:epjahla}acichadditipylsah;rtlmrpof.an al l'yl group or
a cycl opropyl nethyl group, and R2 is a phenyl group, a hal ogenophenyl group

10 or a net pxyphEhy cosipeund aBeordingtovlding 6ewhetedmX B¢ -NK-.a hydr ogen
atom a

8. The compound according to claim 6, wherein X’ is —O-.
9. An acetamide derivative of the formula (I”’):
10 ' R,’
HN—CHy— CO-N]
Ry’
a)
R;’

15 wherein R;’ and R,’ are both an ethyl | group or a propyl group, or Ry’ is a
methyl group, an ethyl group, a propyl group, an allyl gfoup or a cyclopropyl-
methyl group, Ry’ is a phenyl group or a 4-halogenophenyl group or a 4-
methoxyphenyl group, Rs’ is a hydrogen atom, a methyl group or an ethyl
group, R’ is a hydrogen atom, a halogen atom, a methoxy groilp, a trifluoro-
20 methyl group, an amino group or a nitro group,

or a pharmaceutically acceptable acid addition salt thereof.

10. A compound which is selected from the following compounds:

2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N,N-diethyl-



met-hyl group or an ethyl group, or Rerr] and Rerr]' may optionally
conbi ne together with the carbon atom and the nrtrogen—aLQm_LDM%y

are attached to forma pyrrolidine ring or a o-1H-indol e ring
R#rr] is a hydrogen atom a hal ogen atom a rret hoxy hm mﬂu HI'IJ“"L
trifluoronethyl group, an am no group or a 15 nitr

hydr ogen atom 6. An acetam de derivative of the fiormula ( : [err] 20
wherein X is -O or -NRlerr]"-, Rerr]' apgqRerr]'.are both an ethyl
group or a propyl 103 group, or Rerr]" 1s a nmethyl group, an ethyl

group, a propyl r%ﬁp .an allyl group or a cyclopropyl nethyl group, Rerr]’
i s a phenyl gro?n%’ do? *4- hal ogenophenyl group, or a 4-nethoxyphenyl group,

iyl group. R err] NrG-anyasga-Braby EIna R oAphate PGy

group, a trifluoronmethyl group, an am no group or a nitro group, or a
phar maceuti cal | - é‘iﬁt@!ﬂd@aacr d addi t | on salt t hereof. 7. The conpound
according to claim®6 X The, conpound according to
claim6, wherein X 2{2-(®=ch1@r0phemyi)-§efeﬂmth§1 emmrlmbéaramqlﬂs (Hdluaira
(r): 10 [err] 15 wherein R err]’
and Rlerr]d areplnmx}rl)-hhmﬂmlacqamm,or a propyl group, or Rlerr]' is a
met hyl group, an eth group, a propyl an al lyl roup or a

b Grdisneihy)-4epysipidon

cycl opropyl - net hyl gd3u@-chipropbenyl)-$ arnmﬂaNo(éemOﬁl%ﬁyl
group or a 4- net hoxy&r_rglréyl lgé oup,ld Rlerr]' is a hydr ogen atom a nethyl
group or an et hphenyl)- thylacetamide;
2-(5,6-dimethyl-2-phenyl-4-pyrimidinylamino)-N-phenyl-N-propyl-
acetamide: and
10 2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N-ethyl-N-
phenylacetamide, |
or a pharmaceutically acceptable acid addition salt thereof.
11. A compound which is selected from the following compounds:
2-(5,6-dimethyl-2-phenyl-4—pyrimidinyloxy)-N,N-dipropylacetamide;
15 2~(2,6-diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide;
2-[5,6-dimethyl-2-(4-trifluoromethylphenyl)-4-pyrimidinylamino]-N,N-
diﬁropylacetamide;
N-ethyl-2-[5,6-dimethyl-2-(4-aminophenyl)-4-pyrimidinyloxy]-N-phenyl-
acetamide;
20 2—[2—(4—chlorophenyl) 5,6- d1methy1-4-pyr1m1d1nyloxy]-N-methyl-N-
phenylacetamide; and
2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-
acetamide,

or a pharmaceutically acceptable acid addition salt thereof.

25 12.  2-[2-(4-Chlorophenyl)-5,6-dimethyl-4-pyrimidinylamino]-N,N-dipropyl-



group, R7' is a hydrogen atom a hal ogen atom a net hoxy\g‘tﬂug,\
trifluoro- 20 nmet hyl group, an am no group or anltro rou or a
pharmaceutical |y acceptable acid addition salt thereof. ﬁ”

~which is selected fromthe foll ow ng conmpounds:

2-[2-(4-chl orophenyl) -5, 6-di net hyl - 4- pyri m di nyl am no] - N N-d| etH'yI J' s

acet am de; _

N- (4-chl orophenyl ) - N- net hyl - 2- (5, 6- di et hyjgf- phenyl - 4- pyri m di nyl -

. am no) acet am de; :
pz)hgaﬁyl(;l (li[]:rg: gphg%}gﬁ‘l. 59€a%hmt hé’elutiéallf Elé:gépgab"fg aéu@ aQﬂ]itnNi gzﬁt {ﬂe'fgc;to >

2-[ 2- (4-chl or ophenyl i nyl am nal - - oXY- '
ph [enyl() N- et hﬁgcgtéﬁ—&g—&lomp gnyl) 5IO g- dlmet?xyPX-pynnu%nyﬁl'ar(m - -met¥1yl-N-

g_n((jS 18 di et hyIpheng ace alrfu EP rap g}nrll ceutrrllcgﬁ? acNée%taebqg laE:x'H_ch{do BXn salf fiiereor. de:

2-[2-(4-chlorop enyI -5, 6-di_met hyl - 4- pyri m di,nyl.am np

phenyl acet ani del4-o mﬂ%ﬁsﬁé@émepaanwna@e@gp ﬂeﬂm\& 9.'\#2‘5?3 ’SWII\E&(DC

t hereof . 11. A corrpound which is selected fromthe foll ow ng conpounds:

2- (5, 6-di n%t hyl - 2- phenyl - 4-pyri m di nyl oxy) - N, N-di propyl acet am de; 15

2- (2, 6-di phenyl - 4- pyri m di nyl am nd}3 NN- di proE}l/I acet am de;

2-[5, 6-di methyl -2-(4-trifluorometh Iphenyl) pyri m di nyl am no] - N, N-

di propyl acet am de; X-

N- et hyl - 2-[ 5, 6- di net hyl - R(4 a nophenyl) 4 RXI’I m di nyl oxy] - N- phenyl -
~N

I
7 )
RSN . (1)

10 : Rg
wherein X is ~O- or -NR4—,

R; is a hydrogen atom, a lower alkyl group, a lower alkenyl group or a

cyclolalkyl-lower alkyl group,

R, is a lower alkyl group, a cycloalkyl group, a substituted or

15 unsubstituted phenyl group, or a substituted or unsubstituted phenyl-lower

alkyl group, or R; and R, may optionally combine together with the nitrogen

atom to which they are attached to form a group of the formula:

Ra

20 . |

Ry

wherein A is a single bond, -CH;~, ~O- or -NH~-, R, and Ry, are the same

or different and each a hydrogen atom or a lower alkyl group, or when A

is a single bond, and R, and R, are located at the 2-position and the 3-



acet am de;

2-[2-(4-chl orophenyl) -5, 6-di met hyI 4-pyrim di nyl oxy] - N- met hyl -
phenyl acet am de; and

a phar maceuti cal fypgggg:ot gb%rég gl 255??Yénhggrfn¥Leremﬂmwl" mﬁlm"”m >
2-[ 2- (4- Chl or ophenyl ) - 5, 6- di met hyl - 4- pyri ni di nyl ami no] - R, N°di br dpyl> * 105

2-5, 6- di met hyl -

acet am de,

or a pharnaceutically acceptabl gggcid addition salt thereof. 13.

2-[ 2- (4- Chl or ophenyl ) 5, 6-di net hyl - 4- pyri m di nyl am no] - N- et hyI‘
henyl acet am de, or har maceuti cal | bl e addition | t
Chersof . 14, A pro l%rreﬁwecé%fmgﬁaﬁaéeﬁtaiwag?ﬁt? Pesitian g fhees-
5 [err] 10 vvher O or, - err rr a .hydr ogen
atom a | ower al[ kyl ]lbqsé‘i!n‘ﬁ“ IlRa R’@Hﬁpt@“é’\ﬁ& n%%f%t"éﬂ?ﬁ?‘-‘ﬂd{% -

formula (1):

al kyl group,

Rlerr] is a Iovver_ al kyl group, a cycl oal kyl group, a

substituted or 15 Ryisahgtitdgeheromnheariywegalkypgraup er s hpdtoxylosdtr atkyl
unsubstituted phenyl -l ower alkyl group, or Rlerr] and Rlerr] may optionally

conbi ne togeth
a group of the

5

10

15

20

eé th the nitrogen atomto which they are attached to form
or

la: Ra 20
R4 is a hydrogen atom or a lower alkyl group, or R3 and R4 may

optionally combine together with the carbon atom and the nitrogen atom to

which they are attached to form a pyrrolidine, a piperidine, or a 2,3-dihydro-1H-

- indole ring,

Rjs is a hydrogen atom, a lower alkyl group, a lower alkenyl group, a

hydroxy-lower alkyl group, a substituted or unsubstituted benzyloxy-lower
alkyl group, an acyloxy-lower alkyl group, a lower alkoxy-lower alkyl group, a
trifluoromethy! group, a halogen atom, an amino group, a mono- or di-lower
alkylamino group, an acylamino group, an amino-lower alkyl group, a nitro
group, a carbamoyl group; a mono- or di-lower alkylcarbamoyl group, a
carboxyl group, a protected carboxyl group, a carboxy-lower alkyl group or a
protected carboxyl-lower alkyl group, |

Rg is a hydrogen atom, a lower alkyl group, a trifluoromethyl group or a
substituted or unsubstituted phenyl group, or Rs and Rg may optionally
combine to form ~(CH,)— (n is 3, 4, 5 or 6),

R7 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower

alkoxy group, a trifluoromethyl group, a hydroxy group, an amino group, a
mono- or di-lower alkylamino group, a cyano group or a nitro group,

Rg is a hydrogen atom, a halogen atom, a lower alkyl group or a lower



Ry 'wherein Ais a single bond, -CHerr]-, -O or -NH, Rerr] and Rerr]
are the sane or different and each a hydrogen atomor a | ower al kyl group,
or when Ais a single bond, and Ra and Rb are | ocated at the 2-position and
t he 3- 106 position, respectively, the carbon atons of ttre—2-position—
and the 3- position and Ra and Rb may optionally conbii'n i i I
ring, R3 is a hydrogen atom a |ower alkyl group or ahgwmmmmﬂﬂmnml
~group, 5 Rlerr] is a hydrogen atom@y a |ower alkyle group, er

~and R4 may optionally conbine together with the carbon atom and the
nitrogen atomte which they are attached to forma pyrrolidine, a

pi peri di ne, or %y3 ’aull?\ydro-ll—l- indole ring, Rerr] is a hydrogen atom a

| | kyl , | .al | . 0. - | | Kyl

o oup, " subst A RRrEA SIS P Ribte Beidhdgition sl belief, MRl enbtires the
| -1 | kyl . , | Kk - | | Kyl ,

. ?(r:iyf ?ﬁ’gro?rem?[]ylafoggw rgég?ﬁég%@%t@x@g??ré%ng Sr oﬁp, g;mrjnlc))nofj1 or di-|ower

al kyl am no group, an acyl am nqQ group, a m no-| ower . a | .gro a nitro
group, a carbanoyl B?Bup,w OTBPOW‘{](ISM compopRd o ﬁ#ogﬂ%mg‘hj?ggﬁ,w@fi@
car boxyl oup,..a protected_ carboxyl group, carb -1 ower al kyl group or
a prot ectg‘rﬁ carh TVISACHRE 9 ICcOBIPSYRd okthe I'Hl%gﬁ%gen atom a | ower

al kyl group, a trifluoronmethyl group or a substituted or unsubstituted
phenyl group, or Rerr] and R ert] may optionally conbine to form
-(CHerr])[err]- (nis 3, 4, 5 6),

R
51 I\N
_ 41y
Rg” N
Ry
10 Rg

wherein Z is a leaving atom or a leaving group, R is the same groups as
defined above for Rs except that a hydroxy-lower alkyl group, an amino group,

an amino-lower alkyl group, a carboxyl group and a carboxy-lower alkyl group
are protected ones, and Rg, R7 and Rg are the same as defined above, with a
15 compound of the formula (III):
;R31 Rl
R4—NH-CH-CO-N_ a
R,
wherein R3; is a hydrogen atom, a lower alkyl group or a protected hydroxy-

20 - - Jower alkyl group, and R}, R, and R, are the same as defined above, if

necessary, followed by removing the protecting groups from the product, or
(b)  when the compound (I) is a compound of the formula (I) wherein

X is “O—, and Rj is a hydrogen atom, reacting a compound of the formula (II’):



20 * R7 is a hydrogen atom a hal ogen atom a |ower alkyl group, a
| oner al koxy group, a trifluoronethyl group, a hydroxy group, an am no
~group, a nono- or di-lower alkylam no group, a cyano ¢group of a nitro

group, R8 is a hydrogen atom a hal ogen atom a |ower:a .
| ower 107 al koxy group, or a pharmaceutically accept um“lmummm,ﬂwn
salt thereof, which conprises the follow ng processes(aj, {b)y («)s (d),
or (e): (a): when the compound (I) is a coq‘g?und of the formula (1) wherein
5 X is -NR4-, reacting a conpound of the tormula (I1): [err] 10 wherein
Zis aleaving atomor a leaving group, R err] is the sane groups as
defined above for Rlerr] exceptZjhat a hydroxy-Ilower alkyl group, an am no
group, an am no-| ower al gyl grodip, a carboxyl group and a carboxy-| ower

al kyl group are protectedsd . 'Ni R6, R7 and R8 are the sane as defined
above, with a 15 conpound 4f tfe formula (1) :y [err] wherein Rerr] is
a hydrogen atom a |ower al b p ct e)d hydr oxy- 20 | ower

al kyl group, and Rferr], R[Serr]
if necessary, followed by renoving t
or (b) when the conpound (1) is a cON
is -O, and Rlerr] is a hydrogen atom
(rr):

redcting a conpound of the formula

wherein Z; is a halogen atom, and Rs;, Rg, R7 and Rg are the same as defined

. above, with a compound of the formula (V):

R,
s
HOCH,—CO—N_ V)
. R,
10 wherein Ry and R, are the same as defined above, and if necessary, followed by

removing the protecting groups from the product, or
(©)  when the compound (I) is a compound of the formula (I) wherein

X is —O—, reacting a compound of the formula (IVa):

@)
15

R

51 | NH

. .y _ (IVa)
6

R7
Rg

wherein Rs;, Rg, R7 and Rg are the same as defined above, with a compound of
20 the formula (VII):
R
l 31 Rl
Z;-CH-co-N_ (VI
_ R,

wherein Z,, Ry, R; and R3; are the same as defined above, if necessary, followed



108 [err] 5 wherein Z[err] is a halogen atom and R err], Rerr], Rerr]
and R err] are the sane as defined above, with a corfpound of the fornuta

(V): [err] 10 wherein Rlerr] and Rerr] are the sa ' ve,
arid i f necessary, followed by renoving the protecti gmllmmnr"lﬂ:m,ﬁm
product, or (c) when the conpound (1) is a conpoundiof *the flormul a
wherein X is -0-, reacting a conpound of the fornmula (IVa): [err] 15
wherein Rlerr], Rerr], Rerr] and Rerr] jgpe the sane as defined above,

with a conpound of 20 - the formula (VII): [err] wherein Zerr], Rerr],

Rlerr] and Rlefr] are, the sane as defineg abgve, i,f necessary, followed

109 by renovi nBY fHROKING BEMIACHNE E5uUPS BAm the TIodekPT or (d) reacting a
conmpound of the forpula (MI1): [err] 5 rein X r], Rerr], Rerr],
Rlerr] and R8 are t&lé safﬁ@caggémnwné&@??w at&bi{:i ve
Rs1
X=CH—COOH

Rs1 N

i

(VIII)

I
Rg R,

Rg
wherein X, Rs3;, Rs1, Rg, R7 and Ry are the same as defined above, or a reactive
10 derivative thereof, with a compound of the formula (IX):
R
W ®
R,
wherein R; and R, are the same as defined above, if necessary, followed by

removing the protecting groups from the product, or
15 ()  when the compound(l) is a compound of the formula (I) wherein

R; is a lower alkyl group, a lower alkenyl group or a cycloalkyl-lower alkyl

group, reacting a'compound- of the formula (XII):

By
X~ CH-CO-NH |

20 Rs

wherein X, Ry, R3, Rs, R, R;7 and Rg are the same as defined above, with a



1.0« derivative thereof, with a conmpound of the fornmula (IX): [err]
wherein R er are the sane as defined above, if necessary,
foll owed byir rot ecting groups fromthe product, or 15 -
(€)  when t Wﬂm "Jﬂia .conpound of the formula i Lerr]
s a |lower al r al kenyl group or a cycl

group, reacting a corrpound of the fornula (X11): [err]
Rlerr], Rerr], Rerr], Rerr], Rerr] andplaerr] are the :
above, with a 110 corrpound of the formila (XII11): Rerr]-Zerr]
(XII'1) wherein Rierr] is a |ower alkyl group, a lower alkenyl group or a
cycl oal kyl -1 omépnmol@?ﬂoéﬁbﬁﬁm&ﬂﬂ(ﬁ ‘r] is the sane as defined above, if
necessary, followed by 5 renoving the protecting groups fromthe
product, and if necessarRyj-edByert (XHI} he product thus obtai ned into a

phar maceut i cal | y accegt able acid_addition salt ther?\gémﬂhﬁli g&y@lﬁplliyﬂ,éowef

phar maceut i cal 1j 5ra lowerralledgranpa lowesalkeny:
acet am de deri vative as set forth in claim1, or a pharnaceutically

acceptabl e 10 aikiGrd gdﬁﬂzg{s thelshmieRrdeined hbove Af pbcsssmse followed by
conposition which contains as an active i ngred| ent the acetam de derivative

as set forth in clalm&, or adoharmace tic ag teptable acid addition
salt thereof. removing the protecting grou rom ﬂ/ro )

and if necessary, converting the product thus obtained into a pharmaceutically
acceptable acid addition salt thereof.
15. A pharmaceutical cémposition which contains as an active ingredient the
acetamide derivative as set forth in claim 1, or a pharmaceutically acceptable
10 acid addition salt thereof.
16. A pharmaceutical composition which contains as an active ingredient the
acetamide derivative as set forth in claim 6, or a pharmaceutically acceptable
acid addition salt thereof.
17.  An agent for treatment of anxiety-related diseases, which contains as an
15 active ingredient the acetamide derivative as set forth in claim 1, ora
pharmaceutically acceptable acid addition salt thereof.
18. A method for treatment of anxiety-related diseases such as neufosis,
somatoform disorders, which comprises administering an effective amount of the
acetamide derivative as set forth in claim 1, or a pharmaceutically acceptable
20 acid additién salt thereof, to a patient with anxiety-related diseases.
19.  Use of the acetamide derivative as set forth in claim 1, or a
| pharmaceuticaily acceptable acid addition salt thereof, in the treatment of a
patient with anxiety-related diseases such as neurosis, somatoform disorders.

20.  An anxiolytic agent, which contains as an active ingredient the
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12+ An agent for treatnent of anxiety-related di seases, whi ch contains as

an 15 act i | edi ent the acetam de derivative as set forth in claim
1,.or a pharﬁ?ﬁmﬁrﬁb{ e acid addition salt thereof. 18. Use of
t h& acetamni dejd Hﬂ,’m,lg forth in claim1, or a pFerreceutieally. .
accept abl e aci mﬁﬁ"ﬁereof, in the treatnent |JofHI& §HEETEHRS BEER
anxi ety-rel ated di seases"suth Bas neurosis, somatoform dfjsor deREFL2CED 19
An anxi ol ytic agent, which contains as an zﬁtive i ngredrent—ttre =
derivative as set forth in claim11, or a pharnmaceutically acceptable acid
addition salt thereof. 20. _An agent for treatnent of imupo_inflanmptory
di seases, whi clRCei@Ruge deriyatiye, agsetifo ilﬂg‘ji% Lrﬂr a pharmageutically ageeptablei ves
as set forth in claiml1, or a 25 pharmaceutically acceptable acid
addi tion salt tagitaddition sajtitheregfe of the acetanide derivative as set forth
in claiml, or a pharmaceutically acceptable acid addition salt_ thereof, in
the treatment &l.a phriagent fgr tieaimentref immyngindlagimatery dissasss, which oontaigsnt
for treatment of immuno inflammtory di seases, which 5 conprises as an
acti ve i ngredi @stanactivefingredidnsithoa¢atamidendasivatives as set forth in claim 1, or a
2- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl oxy) - N, N-di propyl acet am de;
2- (2, 6- di ghenyipharmaceuticallyydcaaptabje a¢idradditicmpsalthetenti de;
2-[5, 6-di net hyl -2-(4-trifluoronethyl phenyl)-4-pyrimdinylam no]-N, N-
di propyl acet am2®e; 1A method for treatment of immuno inflammatory diseases, which
2-[2-(4-am nophenyl ) -5, 6-di net hyl - 4- pyri m di nyl oxy] - N-et hyl - N-
phenyl acet am deomprises administering an effective amount of the acetamide derivative as set
2-[ 2- (4-chl orophenyl ) -5, 6-di met hyl - 4- pyri m di nyl oxy] - N- net hyl - N-

forth in claim 1, or a pharmaceutically acceptable acid addition salt thereof, to a

————

patient with immuno inflammatory diseases.

10 23.  Use of the acetamide derivative as set forth in claim 1, ora
pharmaceutically acceptable acid addition salt thereof, in the treatment of a
patient with immuno inflammatory diseases.

24.  An agent for treatment of immuno inflammatory diseases, which
comprises as an éctive ingredient one of the following compounds: -

15 | 2—(5,6—dimethyl-2—pheny1-4_-pyrimidinyloxy)-N,N-dipropylacetamide;
2-(2,6-diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide;
2-[5,6-dimethyl-2-(4-trifluoromethylphenyl)-4-pyrimidinylamino}-N,N-

dipropylacetamide;
2-[2-(4-aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-ethyl-N-

20 phenylacetﬁmide;
2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-

phenylacetamide; aﬁd |
~ 2(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-

acetamide,

25 or a pharmaceutically acceptable acid addition salt thereof.
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WI ng conpounds;  * THIS SHEET HAS BEEN |
phenyl - 4-pyri m di nyl oxy) N N-d| propyl
6- di phenyl - 4- pyri m di nyl am no) - N, N- di'pr opyl acet am des
6-di met hyl -2-(4-trifluoronethyl phenyl hf pyri m di nyl am no] - N, N-
opyl acet am de;
(4-am nophenyl ) 5, 6- d| met hyl - 4- pyri m di nyl oxy] - N- et hyl - .
yl acet ami de2S- A method for treatment of immuno inflammatory dlseases, which
(4-chl orophenyl) -5, 6-di et hyl - yrim di nyl oxy] - N- met Yl -N- 25
henyl acet ani decompidses admmlstenng an e ect1vc amount of one of the following
5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl oxy) - N- phenyl - N- propyl - acetam de, or
a pharmaceut i cedmp table acid addition salt thereof, for treatnent of
a patient of an-imruno inflammatory di sease. 112 25. A method for
treat nent of imuno 245, Eadmsatbylﬂ-@hemﬁs@pynmdmylmm)ﬂﬂ\k-dmrapyﬂanemnnde ng an
effective anmount of one of the follow ng conpounds;
2- (5, 6-di et hyl - 2- pr2«(3,6-diphgmuyl-pyrigidiny Jantind)-IN,Nrdipydpytadetarnide; 5
2- (2, 6-di phenyl - 4-pyri m di nyl am no) - N, N- di propyl acet an de;
2-[5, 6- di net hyl - 2- (42-1[5 GFditretioyied- Whﬂlﬂmn‘xohieﬂﬂylplyenyi)-mpyﬁrmmm#mmd}N N-
di propyl acet am de;
~ dipropylacetamide;

5
2,
5,
r
2-
hen
2-

2-(
2-(
2-
dip
2-
pne
2-
pne
2-(

2—[2-(4-aminophenyl)-S,6—dintéthy1—4-pyrimidinyloxy]-N—ethyl—N-
phenylacetamide;

10 2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-

phenylacetamide; and _

2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-
acetamide, or a pharmaceutically acceptable acid addition salt thereof, to a
patient of immuno inflammatory disease.

15 26.  Use of one of following compounds:
2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide;
2-(2,6-diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide;
2-[5,6-dimethyl-2-(4-trifluoromethylphenyl)-4-pyrimidinylamino]-N,N-

dlpropylacetamlde

20 2-[2—(4-am1nopheny1)—5 6- d1methy1-4-pynm1d1nyloxy]-N-ethyl—N—

phenylacetamide;
2-[2-(4-chlorophenyl)-3,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-
phenylacetamide; and _
: 2-(5,6-dimeﬂayl-2-pheny1-4-pyrimidi_nyloxy)-N-phenyl-N—propyl-
25 acetamide, or a pharmaceutically acceptable acid addition salt thereof, for

treatment of a patient of an immuno inflammatory disease.



2-{ 2- (4- am nophenyl ) - 5, 6- di net hyl - 4- pyri m di'nyI oxy] - N- et hyl -
phenyl acet am de; 10 S '
2-,[ 2- (4-chl orophenyl ) -5, 6-di met hyl - 4- pyri m di nyl oxy] - N- net YH'H%SHE THASBEEN
phenyl acet ani de; and REPLACED

2- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyl oxy) - N- phenyl - N- propyW
a pharnmaceutical ly acceptable acid addi tion salt thereof, to a patient of

i mmuno inflammatory di sease. 15 P%of one of fol I ow ng conpounds:

2- (5, 6-di net hyl - 2- phenyl - 4- pyri m di nyI oxy N-di propyl acet am de;

2- (2, 6-di phenyl - 4-pyri m di nyl am no) - N-g ngéj;%cet am de;

2-[5, 6-di net hyl - 2(4tr|fluororrethyl f m di nyl am no] - N, N
di propyl acet am de; 20

2-[ 2- (4-am nophenyl) - 5, 6- di net hyl - 4- pyri m di nyl oxy] - N-et hyl -

phenyl acet am de;

2-[ 2- (4- chl orophenyﬁkl)a&tmmm%uwmheﬁ@muiyl(ﬁky] N- et hyl -

phenyl acet am de; and

2- (5, 6-di net hyl - 2- phenyl - 4- pyri g di nyl oxy) - N- phenyl - N- propyl - 25

acetami de, or a pharmaceutical | y3acceptable acid addition salt thereof, for
treat rrentS of a patient of an i mluno I nfl tory di sease.
X—=CH—-CO—-
R Ry
5 | IN
' Z (1)
R N
6 R-'7
Rg

10 wherein X is —O- or -NR,4—, R, is H, lower alkyl, llower alkenyl or cyclolalkyl-
lower-alkyl, R, is lower alkyl, cycloalkyl, substituted or unsubstituted phenyl,
etc., Rz is H, lower alkyl or hydroxy-lower alkyl, Ry is H, lower alkyl, etc., Rs is
H, lower alkyl, lower alkenyl, hydroxy-lower alkyl, etc., Rg is H, lower alkyl, CF;,
subsﬁtuted or unsubstituted phenyl, or Rg and Rg may optionally combine to |

15  form —~(CHpn-, R, is H, halogen, lower alkyl, lower alkoxy, CFs, OH, NH, etc.,

‘Rg is H, halogen, lower alkyl or lower alkoxy, or a pharmaceutically acceptable

acid addition salt thereof. The compounds of the present invention selectively

act on the peripheral-type BZws-receptor, and show excellent pharmacological

activities, and hence, they are useful in the prophylaxis or treatment of central
20 nervous disorders such as anxiety-related diseases, depression, epilepsy, etc.
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: Amended
compound of the formula (XIII):

Rpu—2Z; (XD

wherein R is a lower alkyl group, a lower alkenyi group or a cycloalkyl-lower
alkyl group, and Z, is the same as defined above, if necessary, followed by

5 removing the protecting groups from the product,

and if necessary, converting the product thus obtained into a pharmaceutically
acceptable acid addition salt thereof.
15. A pharmmaceutical composition which contains as an active ingredient the
acetamide derivative as set forth in claim 1, or a pharmaceutically acceptable

10 acid addition salt thereof.
16. A pharmaceutical composition which contains as an active ingredient the
aéetamide derivative as set forth in claim 6, or a pharmaceutically act:eptable
acid addition salt thereof.
17.  An agent for treatment of anxiety-related diseases, which contains as an

15 active ingredient the acetamide derivative as set forth in claim 1, or a

pharmaceutically accéptablc acid addition salt thereof.

18. Use of the acetamide derivative as set forth in claim l,ora
pharmaceutically acceptable acid addition salt thereof, in the treatment of a
patient with anxiety-related diseases such as neurosis, somatoform disorders.

20 19. An anxiolytic agent, which contains as an active fngredient the
acetamide derivative as set forth in claim 1, or a pharmaceutically acceptable
acid addition salt thereof.

20. An agent for treatment of immuno inflammatory diseases, which contains
as an active ingredient the acetamide derivatives as set forth in claim 1, or a

25  pharmaceutically acceptable acid addition salt thereof.
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21. Use of the acetamide derivative as set forth in claim |,

o)

r a24- SEP 1998

pharmaceutically acceptable acid addition salt thereof, in tlie treatment of a

patient with immuno inflammatory diseases. N
22.  An agent for treatment of immuno inflammatory diseases, which
comprises as an active ingredient one of the following compounds:

_ 2—(5,6-dimethyl—2—phenyl-4-pyrimidinyloxy)-N,N-dipropylacctanﬁdc;
2-(2,6-diphenyl-4-pyrimidinylamino)-N,N-dipropylacetamide; |
2-[5,6-dimethyl-2-(4-triﬂuoromethylphcnyl)-4-pyrimidinylamino]-N,N-

dipropylacetamide; _ |
2—[2-(4—aminophcnyl)-5,6-dimethyl—4-pyrimidinyloxy]-N-ethyl-N-

phenylacetamide;
2~[2-(4-chlorophcnyl)-5,6-dimcthyl-4-pyrimidinyloxy]-N-rnethyl-N-

phenylacetamide; and |
2—(5,6-dimcthyl-2—phenyl-4-pyrimidinyloxy)-N-phenyl-N—propyl—

acetamide,

or a pharmaceutically acceptable acid addition salt thereof.

23. Use of oneof following compounds:
2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N,N-dipropylacetamide;
2;(2,6-diphenyl-ti-pytimidinylamino)-N,N-dipropylaoetamide;
2-[5,6-dimethyl-2-(4-trifluoromethylphenyl)-4-pyrimidinylamino]-N,N-

dipropylacetamide;
2-[2-(4-aminophenyl)-5,6-dimethyl-4-pyrimidinyloxy}-N-ethyl-N-
phenylacetamide;
2-[2-(4-chlorophenyl)-5,6-dimethyl-4-pyrimidinyloxy]-N-methyl-N-
phenylacetamide; and
2-(5,6-dimethyl-2-phenyl-4-pyrimidinyloxy)-N-phenyl-N-propyl-
acetamide, or a pharmaceutically acceptable acid addition salt thereof, for

treatment of a patient of an immuno inflammatory disease.
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ABSTRACT

An acetamide derivative of the formula (I):

R;
1
X-CH—CO-N<
R | SN R,
Z (1)

Rg R,

Rg
wherein X is —O— or -NR4—, R; is H, lower alkyl, lower alkenyl or cyclolalkyl-

lower-alkyl, R, is lower alkyl, cycloalkyl, substituted or unsubstituted phenyl,
etc., Ry is H, lower alkyl or hydroxy-lower alkyl, R4 is H, lower alkyl, etc., Ry is
H, lower alkyl, lower alkenyl hydroxy-lower alkyl, etc., Rg is H, lower alkyl CF;,
substituted or unsubstltuted phenyl or R5 and R6 may optionally combine to
form —(CHy)n—, R is H, halogen, lower alkyl, lower alkoxy, CF3, OH, NH), etc.,
Rg is H, halogen, lower alkyl or lower alkoxy, ora pharmaceutlcally acceptable

acid addition salt thereof. The compounds of the present invention selectively

~ act on the peripheral-type BZm3-receptor, and show excellent pharmacological

activities, and hence, they are useful in the pr0phylax1s or treatment of central

nervous disorders such as anxlety-related diseases, depression, epilepsy, etc.



