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the dopamne Dierr] receptor was recently reported (Lahti et al., Mol.
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charactet® ze a conpounds ability to elicit an. 20 antipsychotic effect. -
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tr ealt ment  of "EighHaffonity sgvnm" (-HighAg) stae affthe hecepfor, i. cddpmvmyﬁlytAgxr Thesst tatios

results in redu ednu t

synt hesi s anf® Mh?gé’%l g’ﬁ}(‘fipﬂgk éag(?aé%ﬁéé@\% 3'81;; ahtﬁgdgﬁéstdg Eg%hw%jfige::gomp ound,

hyperact Wi tw dchivities ¢ amtmgmatwngxoun@ﬁh W0 eliHANRAORPHIG hi s

invention vere al g aﬁﬁh‘@é}) hﬂ&?s ih'v@ﬁh n, therd &tﬁrb{?ﬁb& aaéirbhp’ bt Eoﬁfiéunds which
behave as t |1

therefore they can: natura neurotransmtter .
agoni sts. Asarueseful tantpsyghetic agents. The £orapeUnda ©fdie IRHenEPR é@s@g’aﬁﬁ%‘? Agonists

abnormal 35 vaﬁ&ﬁ. (RBtees bf Mittnsy dﬂi@ﬁﬁ%rﬁe of Hich &e saﬁeﬁbeaaltﬁemrr@omsts and
compounds. of 1R rfay e eeor L BB ooy Ao 2R WARbs"p 3R D7 Uipaipe
side effagts réoEE@)'s) As such, they provide functional modulation of the dopamine systemslof the
AHP-96118 brain without the excessive blockade of the postsynaptic dopamine receptors which have
" been observed to be responsible for the serious. side effects frequently exhibited by agents
found otherwise clinically effective for the treatment of schizophrenia. Activation of the
dopamine autoreceptors results in reduced neuronal firing a well as inhibition of dopamine
30 synthesis and release and therefore _pro_vide a means of controlling hyperactivity of the
dopamihergic systems. The cc‘mpbunds of this invention were also found to have high
intrinsic activity and therefore they can behave as the natural neurotransmitter i.e. as full

(D

agonists. As such, they are useful in the treatment of diseases having abnormal
concentrations of dopamine could be used as dopamine surrogates possibly in the treatment

35  of Parkinson's disease. The compounds of this invention are essentially free from
. extrapyramidal side effects (EPS). |
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DESCRI PTI ON OF THE PRI OR ART A nunber of conpounds

structurall y related to the-conpounds of this invention are cl ai med, in
Cprior art. JP 02306916A clains a class of benzazole co ounds
of the foWVﬂP%(l"ﬁ?Qow wher e Xis [err] S or NPCHftiSg

i nhi bitors of platelet adhesion for the treatnment of arteriosclerosis,
I schem ¢ heart diseases, chronic arterial obstruction, and acute or chronic -
nephritis. In the 10 above fRESRRETIONOFTHRHERIORART
-(OAferr]-NRerr]Rerr] where Ais |ower alkylene; mis 0 or 1, Rlerr]
and Rlerr] 1nclude hydrogen qg!,)sll (1 ower) al kyI or NR[er c%Rﬁ{[{err Is a 5-6

nmenber ed sat.ur at eéh pmber CQFHE%H stracturadly aelefed 9 the sempeyn |thig dBveaHien gre
optionally spRfhéd mippiérhi. 1- 3 substituents sel ected from optionall y
hal ogenat ed | ower al’koxy, |ower alkyl, hydroxy, halogen or '

am noal koky. 15 DE 3830060 claims a cl ass of 2-Aryl benzim dazol e

erythrocyte aggr egPOR306916A cliinisialvliss 0§ berapsle botapainds b thedbinmia beloig Wiktea
[err] . where R err] is methyl, cyano, carboxam do or

am nonet hyl , Xﬁferr is Hor alkyl, R6 is alkyl or 20 cycloal kyl or Rerr]
and R err] conpletes a cyclohexane ring which are useful for the treatnent
of circul atory disorders and shock, Jaen et al, J. Med.
Chem, vol 31, no. 8, 1988 pages angcl certain
[(arylplpera2|nyl)alkoxy]anlllne 1 ner |c$ﬁropertiesf EP 237 781
di scl oses certain phenyl and heterocycl_ ydropyridyl and pi perazinyl
al koxy 25 benzhet erocyclic conpounds as anti psychotic agents. EP 707 007
di scl ose#0 certain am-no(thio)ether derivatives as CNS active agents.

WO 97| 23t216 gi &fNOS\ﬂﬁclfrafdJﬁxﬁlmM fed platclet Bdli%@ibhdﬂoﬁﬁﬂtl@{ir%hﬁib%t ¥ CarickiRdlerdsis,
as sel ectlve, lve an onli sts 0 rtat e r
V008 08817 diSCREBICHEaR dispases, it ﬂB“éﬁB%"”Fﬁ%l W&Bﬁ%’f‘}? ?‘Eﬁéni’éf}?
and as 5HT[ eabdvel fogaukisR; 3ﬁbludes ~(0-A)-NR4R5 where A is lower alkylene, mis 0 or 1, R4
2

_ “and RS include hydrogen, phenyl(lower)alkylsgww\ﬁ5 % a'sE hdMERNd O¥urate=d or
15 unsaturated hetemcyclc and R, includes phenyl optionally substituted by 1-3 substituents

 selected from optionally halogenated lower alkoxy, lower alkyl hydroxy, halogen or

-aminoalkoxy.
DE 3830060 claims a class of 2-Arylbenzimidazole erythrocyte aggregation
| - inhibiting compounds of the following fonnula
20

R4

where R4 is methyl, cyano, carboxamido or aminomethyl, RS is H or alkyl, RS is alkyl or
cycloalkyl or RS and R completes a cyclohexane ring which are useful for the treatment of
25 c1rculatory disorders and shock.

— 4

SUMMARY OF THE INVENTION

The compounds of this inventiox_i are depicted by the following Formula I:
30 B
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Accor di ngl y,' the present . invention provides conpounds of For mjl al:
[err] : wher ei n: Rl err] is hydrogen,

‘trifluorongf ent af | uoroet hyl, heptafl uoropropyl, strai TUS98/00613
Fodles - '

chai n or al kyl group having up to 6 carbons or benzyl optionally-
10 : -substituted by one to three substituents sel ected from hal ogen,
am no, nitro, hydr oxy, and C[err]‘ Cerr] agkoxy

Rlerr] is hydrogen or C[err]-Cerr]
strai ght-chain or branched al kyl
at ons, . cycl ohexyl met hyl , -(CH eY
furanyl, or 15 - pyridinyl,
two substituents sel ected from

| ; Rlerr] is hydrogen,
Vi nleo car bon

r V\/nere Argfs phenyl, thienyl,
0 |onaIIy bstituted by one to

_ N hal ogen,  Jerr]-Cerr] al koxy,
trifluoromethyl and (Jerr]-Clerr] allq;[_a.%mlslto 3; or
NR{err]Rlerr] is 1,2,3,4-tetrahydroquinoliN-1-yl or
1,2,3,4-tet rahydr0| soqui nol i n-2-yl ; Y i s hydrogen, hal ogen,

“lower alkyl, am no, or |ower al koxy; : nis 1-5; 20
provided tha\;{ﬂ%&ﬁ Rlerr] is am nonethyl and Y is hydrogen, R err] and
Rlerr] are no h hydr ogen; and the

phar maceutical |y a&bsﬁﬁdm&nsmﬂugmﬂéh opentafluoroethyl, heptafluoroprapylasaighte al I y
acceptabl g acid additio f
gy %}W%ﬁ]g@%x@hgu@ to &8&rbbhE6r benzyl o #Jgg

prepar ed met hods vvel nown to the”a I norgani ¢ or’ o
acids; 25 "incl udi ng butubs@ted;by qnsdo thees sybgtitugnts seleeted romcalogen %PBFQ}
panoi c, SUCCI ni c, hydroxy, i(yll—eae.ﬂa:b(ypyl i c, nmethanesul fonic,

et hanedi sul f oni c, r oni c, . tartaric, salicyclic,
citric, gluconic, l?gcst M gh'o%‘?’é é—ﬁga@(&} ci nnam c, citraconic, aspartic,
stearic, palmtic,R}isdydrogen, syiaygim-k:hmn opbmﬁblml:ﬂhylcg’mup Indvirigaunp o 10 carbon

benzene: SHLIOMLC o oAU AL Gpr S phomy, ticny orany,
The conpounds of For nul @rpy,ndm%rqacmppmtﬂ]allyQUW@bbman:@rthe‘ubstlmcm@mmdd

by the overall sequencefrgﬁl Ha!&éeﬁVﬁl-Cs alkoxyﬁtnﬂuoromcthyl or C1—C; alkyl;
' or NR2R3is 1,2,3 4-tcu'ahydroq§molnrlr-e1 -}lll 051' 1,2,3,4-tetrahydroisoquinolin-2-
. yh
15 Y = halogen, lower alkyl, amino, and lower alkoxy;
n=1-5;
and the pharmaceutically acceptablc salts thereof.
The pharmacentically acceptable acid addition salt havmg the ut:hty of the free base
are prepared by methods well known to the art with both inorganic or organic acids,
20 including but not limited to fumaric, maleic, benzoic, ascorbic, pamoic, succinic,
bismethylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, oxélic, propionic, tartaric,
salicyclic, citric, gluconic, lactic, malic, mandplié, cinnamic, citraconic, aspartic, stearic,
palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzene-sulfonic, hydrochloric
hydrobromic, sulfuric, cyclohexylsulfamic, phosphoric and nitric acids.
25 _ :
The compounds of Formula III, where R is hydrogen, can be prepared by the
overall sequence as follows: |

30
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[err] o 10 The conpounds of Fornula I, where

Rl err] is not hydrogen can be prepared by the  overall sequence as -
fol | ows: : REPLACENVENT SHEET
2 4 JuL 20!1'198/35945 _ o : 4 PCT/US98/00613 -
Scheme Il [err] ' o

Scheme I'

OH | |
| HO\C{\CI

N -
) N triphenylphosphine ~N
H diethyl azodicarboxylate H
THF
_ _ ' 1.
RZ
R |
N

2 N
" methanol- H
5 ethyl acetate
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- The -.conpounds of Fornula |, where R2 is hydr ogen, the secondary. am ne can

be protected by a trifluoroacetyl group prepared by the overall _
sequence as fol |l ows: Scheme | pérmw 98/00613
[err] WO 98/35545 - An i nt er medi ate fof conpounds of

Formula | where Y is hal ogen.can be prepared 15 by the foll ow ng

squence: The [:grrnu)unds of Formula III, where Ri- is not hydrogen, can be prepared by the
overall sequence as follows: '
~ Scheme II
5 o
cl L
OH o™ Ne
NH /\M Rs
2 NHz H,NNH,
—— o NH, ——m——»
e o Pd
| NO: - NQz_ L mac
. 2 (m=1or2 s 2 Raney Nickel
' - : ' 3 ethanol
’ . R2 RZ
| N N
oM RS 0 R
e _
NH, 1. R=—CO,H N
- \>—R‘
NH _
® 2 HQ N Hcisar
4 ' -
The compounds of Formula ITI, where R2 is hydrogen, the secondary amine can be
- protected by a trifluoroacetyl group prepared by the overall sequence as follows:
10 ' . o
_ : Scheme III -
N -
o, R | o N ke '
trifluoroacetic 0 n R H.NNH, .
NH, H 2iNINTI9
L N — -
: anhydride 2 - ethanol
NO,
NO,
2 5
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_Speci fic exenplification of the production of representative conpounds of

this 5 invention is gl ven in the followng procedures
.Internediate 1 10
4- (2- Chl owaeedBs4g) - benzi mi dazol e - To a sol uti onP%'f’US”’o“m
4- hydr oxybenzi m dazole (3.1 g, 32.4 mol ), triphenyl phosphi ne (12. 75

g, 48.6 mol) and 2-chl orocthanol (5.2 g, 64..8 nmmol) in tetrahydrofuran (75
m) . at 0 - 5 C was @ﬁd(@pgr 30 min a solution of di ﬁﬁhyl _
azodi car boxylate (8.5 g, 15 mmol ) in tetrahydrofurany(75 nL). The

m xture was warnmed to 23 C and stirred for 48 hr. The ol vent was

renoved under vacuum ﬁgark brown oitl. Purl@/cabt.ey] 3
chromat ogr aphy (SI| ca acetate-1% 2M NH ¢rr] i n™met hanol)

~afforded 2.9 g : of a s¢li gleepclye thaji\as ngcrystallized from
ethyl acetate to g /%lztle corrpoc%d @ N |I% mp 153-154
bnt al  anal ySIS € ]H[ N efT
‘l N, 14, 22 koé& Oy

C. 20

Calc'd: C, 54.97; T T pd” SN 54.86; H 4. 38;
N, 14,26 25 : 2 " methanol. | | nt er nedi at H 2a EHiShgalt

2- (2- Chl or o- et hoxy) - ni t r o- pheny| @i BECl . A slurry containing
2-am no- 3-nitrophenol (32.0 g, 0.208 nol), 1,2- 30 di chl or oet hane
(260.0 g, 2.65nol), potassium carbonate (35.0 g, 0.252 nol) and 2-

but anone (750 nmL) was refluxed for 24 hr. The m xture was cool ed, filtered
and the - SOl flg sl fedife ompbﬂn&‘stcﬁfﬁonﬁﬁl‘itlﬁtvﬂlerg?‘%sfﬂai(igéﬁbﬁx Be'prepared
concentrated to an oily resl

6 5 bythefoﬂmwms/angn%ol ved in ethyl acetate (500 nL). The organic

| ayer was washed with 1 N sodi um hydroxi de (250 inL), water (500 ni),

and brine (2X 500 nL), dried er ol -anhydrous magngsi unb§ulfate
Concentration of the fi I'ter@d}s%mvﬁ'l on and trituati m resi due
wi th hexane afforded 37.8 g{(84.6% of product as arf orange solid, np 71-73

C 5 M (+)PBEI m | 208 I t al
ol o) r]qééME:_S]_)_.» II::IH :eg?n4?1.36; H,

analysis for CJerr]Herr]
NO, CH,CN NO,

4.19; - N, 12.93
Cl

10 Specific exemplification of the production of representative compounds of this
invention is given in the following procedures: '

Intermediate 1

15 L
4-(2-Chloroethoxy)-benzimidazole

To a solution of 4-hydroxybenzimidazole (3.1 g, 32.4 mmol),l u-iphenylphosphine

(12.75 g, 48.6 mmol) and 2-chloroethanol (5.2 g, 64.8 mmol) in tetrahydrofuran (75 mL)

20 at0-5 °C was added over 30 min a solution of diethyl azodicarboxylate (8.5 g, 48.7
~" 'mmol) in tetrahydrofuran (75 mL). The mixture was warmed to 23° C and stirred for 48
hr. The solvent was removed under vacuum to give a dark brown oil. Purification by
chromatography (silica gel, ethyl acetate-1% 2M NH3 in methanol) afforded 2.9 g (63.8%)

of a solid residue that was recrystallized from ethyl acetate to give the title compound as a

25 * white solid, mp 153-154 °C.
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Found: ‘C, 44.45 H, 4.02; N, 12.97 10 : Fol | owing this general
procedure above utilizing 1, 3-di bronopropane afforded I nternmedi ate

2b, 2-(3-4y - poxy) - 6-ni tro- phenyl am ne, ‘as a yel | ow soppgusodSosid-
np 88-89 ﬁredr)ﬁké%s;\)/s El me 274/276 [Merr]]. 15 i, El emental -

analysis for err]J]Herr]BrNerr]Jerr]: : Calc'd: C, 39.29; H,

471. 03; N 10. 18 - Elemen_talanalysi:s%lr‘]eéﬂgc_lﬁgﬁil; H 3.91; N, 10.27

AHP- 961 18 Calc'd: C, 54.97; H, 4.61; N, 14.25 ' I nternedi ate 3a
2- (2-Benzyl am no-gt hgxy) z6sRid PzpheN ine 5 - A mxture of
2- (2- chl or oet hox )Qpé‘-gni ’rsolp%ﬁg'y?gﬁﬂhﬁe%gg‘ 3.0 g, 13.8 mml) and
benzylamine (9.0 g, 84.0 mmol) was heated at 100-110[err] C for 6 hr. The
excess - benzyl am ne was renoved by distillation under vacuum (70 -
75[err]” S/ 0.1 mm Hg (13.3 ‘Pa)) . The residue was poured into 1 N
sodi um hydroxi de (300 nmlL) and extr abuenmegdiate2a (n=1) et hyl acetate (2X, 300
mL). The conbined organic | ayer was washed with water (2X, 300

2-(2-Chloro-ethoxy)-6-nitro-phenylamin¢

" 10 A slurry containing 2-amino-3-nitrophenol (32.0 g, 0.208 mol), 1,2-dichloroethane
(260.0 g, 2.65mol), potassium carbonate (35.0 g, 0.252 mol) and 2-butanone (750 mL)
was refluxed for 24 hr. The mixture was cooled, filtered and the solids were washed with
cthyl acetate. The filtrate was concentrated to an oily residue that was dissolved in ethyl
acetate (500 mL). The organic layer was washed with 1 N sodium hydroxide (250 mL),

15 water (500 mL), and brine (2X 500 mL), dried over anhydrous magnesium sulfate.

Concentration of the filtered solution and trituation of the residue with hexane afforded

- 378¢g (84.6%) of product as an orange solid, mp 71-73 °C, MS (+)PBEI m/e 216/218
4.7 W N

20 Elemental analysis for CgHgCIN203:
Calc'd: C, 44.36; H, 4.19; N, 12.93
Found: C, 44.45; H, 4.02; N, 12.97

25 . Following this general procedure above utilizing 1,3-dibromopropane afforded
 intermediate 2b, 2-(3-bromo-propoxy)-6-nitro-phenylamine, as a yellow solid, (78.7%)
mp 88-89 °C; MS El m/e 274276 [M'].

Elemen_tal analysis for C9H1 1BN203:
30 - Cale'd: C,39.29; H, 4.03; N, 10.18
Found: C, 39.71; H, 3.91; N, 10.27

-_
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10 - nl) and brine (300 nmL). The et hyl acetate | ayer was dri ed over

anhydr ous nmagnesi um sul fate, fi I tered, and the sol vent renoved under
vacuumte give. 5.1 g of crude red oil. Purlflcatlon b graphy

(500 g si MQBAEM5 ethyl acetate: 2°-M NH3 in methanol , }yag’ng&r@%l%
afforded 3.54 g (89.3% of a red sem-solid, np 33-60 [err]C MS EIl me 287
(I\/[err]) 15 El enental analysis fer Cferr]Herr]Nerr]J(err]:
Calc'd: C 62.71; H 5.96; N, -14.62 Itermediate3a Found: C 62.64; H 6.04;
N, 14.23 20 This general procedure utilizing

4- et hyl - benzyl am ne, t bi@pBengylaniiiobyihXy)s6-nitro-phenylamine
1 napht hal enenet hyl am ne, 1,2, 3,4-tet rahydr0| soqw noI i ne af forded:

. SO|,d (8%2 ( 4- Met%benz&gg}ﬁ - St %aﬂ)ne 1%?; mnﬁ Loy

- El enent'al arnehydamingof9.0C[gor84. (H[mlno])l\ﬁves rh];:ﬂtckra:]l()O—llO° C for 6 hrCaI'erdex@,ss

S T G?Cﬁﬂl%‘%ﬁ‘t%@r‘(’i’w’d?Yhd‘“‘?“F%{“‘% PR e

as a.r ed s erwas poured intodl ]NGO@!GUXJIMdeI@@@OQ ») and extracted with eth @m(%X, 300

gniﬂSys iNs f1 Zr 32’5& UL:‘EBMB?%‘E! cqgf‘érr\]/ai washed w1th yater (@' §0@| mL§ and bring’ (3%@

2-{ 2: [ ( N&phtmk). ekhe ethyl\acesategyer wasred owmwowmﬁwm%kaﬁiwa@dahe
yel | ow sofvehi Gerhded3ufiler Vaufi®r & give W31 Bt of @nutlB7fdd ®ill ] ) Purification by

8
PCT/ USO8/ ooe?%’% A3gkaphy (500 g silica gel, ethyl acetate : 2 M NF3 in methanol, 20 : 1) afforded

Cerr] H[err]NzEg(aﬂ%b of a red semi-solid, mp 83460’ °d: MS Bl /6 287THM™. 68; N, 12 45
Found: C, 67.20; H, 5.66; N, 12.26 5

2-[2-(3, 4- D|hydro 1H—|soqw noI|n 2- hoxy] 6- ni tro- phenyl am ne as a
yel low 15  sol i Elementaban gﬁ—ylréﬁé:t M5 El me 313 (Merr]).

El emental anal ysiguégr @ﬁ'fﬂ,'ﬁiﬁiﬁ,"ﬂhﬁf&&ﬁ err]:
o Found: C,62.64; H, 6.04; N, 1423

20 This general procedure utilizing 4—mcthyl-benzylammc thlophene-z-methylannnc, _
1-naphthalenemethylamine, 1,2,3 4—tetrahydr01soqumohne afforded: |

3b 2_'-[2-(4-Methy1-benzylamino)-ethoxy]-6—nitro-pheny13mine as a yellow solid (89.0
%): mp 55-57 °C; MS Elmle 301 (M"). '

Elemental analysis for C16H19N303:
| Cale'd: C, 63.77; H, 6.36; N, 13.94
Found: C, 63.32; H, 6.37; N, 13.82

30 3¢ 2-Nitro-6-{2-] (th1ophen-2-y1methyl)-armno]—ethoxy}-phcnylarmne as a red semi-
' solid material (88. 5%)

e Elemental analysis for C13H15N3038S:
| Calc'd: C,53.23; H, 5.15; N, 14.32
35 Found: C, 52.86; H, 4.93; N, 14.15

3d 2-{2-[(Naphthalen-1- ylmethyl)-ammo]—ethoxy} 6—mn*o-phenylarmne as a yellow
solid (76.3 %), mp 66-67 °C; MS El m/e 337QM").
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10 . Cal ¢'d: C, 65.16; H 611 N, 13.41 ~Found: C,

64.87; H 6.11; N, 13.40 This. general procedure-utilizing’
2- (3- br.ono- -pr opoxy)- 6-ni tro- phenyl am. ne (2b, n=2) andhg éw
af f or ded: WOB98/35945 3f 2- (3- Benzyl ani no- propoxy)-6-nitro-p ﬁﬁ] 81%s a
vi scous orange oil (85.5 %; M5 El me 301 (Merr]).
El enental analysis for CJerr]J]Herr]Nerr]Jer¢]: 20 Calc'd: C
63.77; H 6.36; N, 13.94 Found: C, 63. 66 H, 6 28 N, 13 89

~ Thi ?” generzal(2prﬁfﬂéﬂfcﬁtaﬁﬁndlysisﬂogC19H19N303l 7y and b |
4-chl or o- chl or.o-et hoxy)- 6- am ne 7) .an enzyl am ne, "’
4-chl or o- benzyl arfrale'd; af@oﬁ%‘ﬂGHZ% g

2- (2- Benzyl am no- mlﬁﬂxy(h 672¢1|IQI§)66~NL 112Q6pheny| am'ne as a orange- brovvn
colored solid (54.0 %, np 87-88 [err]C; %; M El rrle 321/323 (Merr]).

El ement aP anal ysiis for err]Herr]CNerr]Qerr]: ' Calc'd: C
55.99; H, 5.31; N 2:63,@—6)1hydro- H—1soqumonM)-ethpxﬁE—&iiro—phenalmc rqs aeyc!lew

- 3h 2-12-(4- 06n|tro henlamneasan
or ange-[ ( g?cg%(wﬁ soI |’d§%§§gﬁ%}e/§1§% 116-118 [erP]C y35

El enental analysis for C[err]H[err]CI[err]N[err]qerr]

Calc'd: C 50.58; Elémeﬁtaténaw&xsﬂaicﬁlQHszOa
9 WO 98/'35945

PCT/ Usogpo0613 ~ Cale'd: -C, 65.16,33pd 1 B, 184165, H 4.13; N, 11,51 3

2- [ 2-4- Fl uor o- bepgldE TN, g'ptno&l][ B, n8400- phenyl ami ne as an orange solid
(89.8 %, np 72-74 [err] 'El enental anal ysis for

CerrJHerr]FNerr]Qerr]: . Calc'd: C, 59.01; H, 5.28; N, 13.76
Found: C, 58.92; ThisSgehéral Iﬁrocbﬂmélunhﬁﬁg B(S-bromo—propoxy)—6-mtro-pheny1a1mnc (2b,

2-Nitro-6- [2_( Steiflu enzyl am no) - et hoxy] - phenyl am ne as an
or ange 5%’%’%‘%%‘%& 66 [err]C.

15
af 2-(3-Benzylamino-propoxy)-6-nitro-phenylamine as a viscous orange oil (85.5 %);
MS El m/e 301 (M").

Elemental analysis for C1gH19N303:
20 Calc'd: C, 63.77; H, 6.36; N, 13.94
Found: C, 63.66; H, 6.28; N, 13.89 -

This general procedure utilizing 4-chloro-2-(2-chlor_d—cthoxy)-6—nitro—phenylamine
(2) and benzylamine, 4-chloro-benzylamine afforded: |
25 - _
| 3g . 2-(2-Benzylamino-ethoxy)-4-chloro-6-nitro-phenylamine as a orange-brown
colored solid (54.0 %), mp 87-88 °C; %); MS Elmle 321/323 (M).

Elemental analysis for C15H16CIN303:
30 ~ Calc'd: C, 55.99; H, 5.01; N, 13.06
' Found: C, 55.85; H, 4.90; N, 13.13

3h 2-[2-(4-Chloro—bcniylami‘no)—ctﬁoxy]-4-ch10ro-6-niu'o-pheny1aminc as an orange-
" brown colored solid (83.0 %), mp 116-118 °C. |
35 . .
“Elemental analysis for C13H15CI2N302:
Calc'd: C, 50.58; H, 4.24; N, 11.80



El enent al analysis for Jerr]Herr]Flerr]Nerrjderr]: = Calc'd:.
C, 54.09; H 4. 54 N, 11.83 15 Found: C 53.99; H, 4.33; N, 11.74.

3k 2-Ni tro-6-[ 2- (3- phenyl - propyl am no) - et hoxy] phenyl am ne ter
hydrat e adV@98/35945 \j scous orange oil (83.4 %; MS El nle: 313‘7{7%? 99643 -20
El emrental anal ysis for C[err]H[err]N[err]qerr] 0.25 Herr]O

Calc'd: C, 63.83; H 6.78, N . Found: C, 63.90; H, 6.56;
N, 13.07 * Found: C, 50.65; H 413 N, 1151 I'nternedi ate 4a 25
3- (2- Benzyl-ani no- et hoxy) - benzene- 1, 2- di am ne - To a m xture

conta|n|n92(2 benzy m no- e 6- ni tr.o- phenyl a (3a, 0.5 g,

1.74 mol ), 30% patlPX &rﬁrerﬁewﬁoaﬁftzok-ethexgyﬁ-ﬁwoég W@mw amorangeSolig (899
added a 30 %qlmpﬂgmz;ﬁc hydra2| ne hydrate (0.6 mL.) in ethanol (6.0 mL). The
m xture was heated to 55- - 60 C and stirred at that tenperature for 16
hr. The mixture was cooled to 25 C, filtered and the catal yst was washed
with ethanol . TheElamentalanalysis for&icE6FN8Ed: under vacuum and t he

resi due was dil ut j t agBLaNe m.). The organic layer was
washed with cv& g %B%’Oﬁ 8%58 é?r%?ne (100 niL), dried over

anhydr ous rragnemﬁﬁ\lmhl 2689238, 5f1i6tNar1§51 and the sol vent renoved under
vacuumto give 0.38 g (85. 5% crude yield) of product as a brown
viscous oil. _This rrater aI not purified further, byt used :
i nredi at gq y B3in thé M @pmiluoromcthyl-bcnzy amino)-ethoxy]-phenylamine as an orange
10 @@smyﬁnp 64-66 °C. o

PCT/ US98/ 00613 This general procedure utilizing

2-[2-(4-met hyl benzyl am no) - et hox nitro- phenyl am ne (3b),
2-nitro-6-{2- [(ththnmmlanglymfdl’ﬁl)GHimFBUBOBt hoxy} - phenyl ami ne (3c),

2- (2-[ (napht hal en t t y} - 6-ni tro-phenyl am ne - (3d),
2-[2-(3, 4- ﬁ?ﬁdr ?%Lbib’s%n%:‘})%]bpﬁ lla%ﬁyl) et hoxy] - 6- ni tr o- phenyl am ne
(3e), antb 2- ( 3- beFoyndinCn53.99; H, A33pdk\L.78- ni t r 0- phenyl ami ne (3f) afforded:
4b 3-[2-(4- Met hyl - benzyl am no) et hoxy] benzene-1, 2-di am ne as a
off-white solid -79[err]C MSEI ne 271(|\/[err]
10 El endlt al szgpgﬁs{?s(%ﬂ}en@[ EWOP}'WW?)]QQ} }-phgnylamine quarter “hydggte

55 ;8 82; H, viéectd ordhge bl (89.4 %); MSEIm/e?:ISR!Wmd C 70.53; H 7.89; N

deatp 1A%y 2

20 Elemental analysis for C17H21N303 0.25 H20:
Calc'd: C, 63.83; H, 6.78; N, 13.14-
Found: C, 63.90; H, 6.56; N, 13.07

" Intermediate 4a
. 25 ' .
3-(2-Benzylamino-ethoxy)-benzene-1,2-diamine

To a mixture containing 2-(2-benzylamino-ethoxy)-6-nitro-phenylamine (3a, 0.5 g,

1.74 mmol), 10% palladium on carbon (0.1 g) in ethanol (20 mL) was slowly added a

30  solution of hydrazine hydrate (0.6 mL) in ethanol (6.0 mL). The mixture was heated to 55-

60 °C and stirred at that temperature for 16 hr. The mixture was cooled to 25 °C, filtered

.. andthe catalyst was washed with ethanol. The filtrate was concentrated under vacuum and
the residue was diluted with ethyl acetate (100 mL). The organic layer was washed with

_ water (2X, 100 mL) and brine (100 mL), dried over anhydrous magnesium sulfate,

35 filtered, and the solvent removed under vacuum to give 0.38 g (85.5% crude yield) of

product as a brown viscous oil. This material was not purified further, but used

immediately in the next step.
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4c 3- {2' [ (Thi ophen- 2-yl net hyl ) - ani rio] - et hoxy) - benzene- 1, 2-di ami ne as an
anber -, colored oil (70.0 %9;  -MS EIl nmle 263 (Merr]). - 4d 3-

{2-[ (Naph yl met hyl ) - am no] - et hoxy }-benzene- 1, 2- di
quarterhyéP§P§§?4% bl ack oil (82.0 %; M5 EI me 307 (I\/[err]ei;éﬂﬁsggl(?%ls

El emrental analysis for Clerr]Herr]Nerr]0O 0.25 Herr]O"
ﬁal i3d 30C r3.1r is %685 Nroceﬁure utilizing 2-[2-(4—metﬁyf"lgcnzyl%knmg§— %gbxylj' 6—m
3-[2- (3, 4- D piyshylandibt (3 a+nmb6ﬂ22ﬁﬂh0pmh-lﬂsydﬂeﬂiy®mne}éﬂlﬁxyl}l-phmnyMne@

Zlmhlygr O(Z:ﬁl or?i&%ﬂaﬂ;&fg?‘ é’i’ﬁyﬁl&ﬁ ﬂ"k@ E%ﬁ?@%@ﬁfﬁer ‘:(%ifs P34

cE:Lllerre gt al agdihyémsIHﬂmqﬁirmlm}Z-Wléfetﬂdxb']?ﬁf@@-phmll:an‘nng @%}I gaéld]l?(&ll_)lenzesyl%z{:no-l\l _
C . oun
11. 25 - C; Sm%xy)"k—gﬁf%}glg Rhm?iam 0- propoxy) benzene-1, 2-di am ne as an

anber-colored oil; M ElI me 271 (Merr]). 35 El enent al

ggaLZSI SH f (7)r %g erNBl[bl[(QI]\VI]:Mlelﬁén]zﬁaﬁnﬁo)b&m,{y]J (Qenzeme-l92-d1a1mn|_eI as C&" fo-%hl@ sohd
WO 98/ 35945 (79.4 %), mp 77-79 °C; MS El m/e 27 C K N, _

'PCT/ US98/ 00613 This general procedure utilizing

2-12-(4 | or o- be ﬁ{ﬂl g&)?! ro-6-- ni t ro- phenyl am ne (3h)
and Rane;g/(pnl ckel ?ﬁéﬂh ace %‘P & Ookg%ﬁg(?or ded: = 5 4g
- 3-[2-(4-chl oro- beﬂa}d'(hnﬂﬂdﬁ)%tfbﬂ;ﬂ(}zlqcﬂﬂ@o benzene-1, 2-di am ne as a

l'i ght-t 09- 110 C.
E: gmantgln analy5|k:‘481:"(?(El § (rgja( ér%@qe;ﬁ [err]Q[err] Calc'd: C

55.23; H, 5.25) N, 12.88 10 Found: C, 55.04; H, 5.09; N, 12,62
4h 3-[2- (4 Fl usL- R?Hnégh %Mﬂﬁo]bﬁﬁt%@'}ﬁfeﬁz&eﬁi' ﬁmaﬁﬁné‘sasaaﬂméxﬁﬁ‘er-

solid (82.4 err] El enental analysis for

qerr]H[é?r]ﬂNP@dﬂlwgpol%PeMﬁ ¢ 363 D, Calc'd: C 65.12; H 6.62; N,
15. 16 | Found: C, 64.94: H, .6.52; N, 14.93

4d 3-{2-[(N aphthalen-1-ylmethyl)—ammo]—cthoxy}-benzene—l,Z—diaminc
quarterhydrateas a black oil (82.0 %); MS El m/e 307 (M").

20  Elemental analysis for C19H21N30 « 0.25 H20:
Calc'd: C, 73.17; H, 6.95; N, 13.47
Found: C, 73.29; H, 6.86; N, 13.30

4e 3-[2-(3 4-D1hydro-1H—1soqu1nohn—2-yl)-eﬂ10xy] -benzene-1,2-diamine as a solid
25 (95 %), mp 76-77 °C. This matenal was characterized as the dihydrochloride 0.4 H20 salt

; MS El mle 283 (M*).

Elemental analysis for C17H21N30 » 2 HCI - 0.4 H2O:
. Calc'd: C,56.17; H, 6.60; N, 11.56
30 Found: C, 56.15; H, 6.68; N, 11.25

_41‘ | 3-(3-Benzylamino-propoxy)-benzene-1,2-diamine as an axnbe_r-colored oil, MS EI
mle 271 (M™).

35 | Elemental analysis for C16H21N30 « 0.3 H20:
Calc'd: C, 69.44; H, 7.87; N, 15.18
- Found: C, 69.47; H, 7.82; N, 15.30
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4i 3-[2-(4-Trifluoronethyl -benzyl am no) - et hoxy] - benzene- 1, 2-di am ne as a
white 20 solid (87.2 %, np 94-95 [err]C. Elenental anal ysi s
for Clrerr]Herr]Ferr]Nerr]Q Cal c¢' d: C 59.07; H 58; N,
12.92  WO9835945 Found: C, 58.93; H. 5.24; N, 12.78 25 PCT’HF”"'“‘“’
3-[ 2- (3- phenyl - pr opyl ami no) - et hoxy] - benzene 1 2-di am ne.as an 0|I (76.2 9/(),

VS (+)FAB me 286 (MtH err]).

| nt ermedi ate 5a 30

“N-[2- (2- Am no- 3- n%{sogakﬁil tﬁ\ﬂiiﬂé\lﬂlﬁ-@l%ﬂo’é@ ger?zyldiﬂxﬁb)-’éth&y]-4-chloro-6-
acet am de- a solution ai ni

2- (2- benzyl ammml@pwamﬂé_mdr%aw@m Wl @e(@ggqﬂpg@%ff?fdﬂl 1.74 mmol ),

triethylamne (0.50 nL) and met hyl ene chloride (10-nmL) was slowy added

Fenet on i b o el GO or T A e Al ) A e

extracted wi mormtsbmmom anp 109-1T0RE.,

12 WO 98/ 35945

PCT/ US98/ 00613 organi c layer was_washed with wat er (2X 50 nmL) and-
brine (50 ni), drﬁ&!nm?érﬂnalme‘E%lﬂG&N&@nem umsul fate, filtered, and

t he sol vent renov d u crude yel | ow resi due.
Crystallization 0?1}(#1]8 ?2?1 HF]STZS()%{ \elltg@ acet at e- hexane afforded
0.55 g (am 7 % oFoundie §3/04bH, §,0% N, 1242135 [err]C, MS El me 383

(Merr]) El emrental anal ysis for.
H 53. 27;
T06 o B 5 e heyiaming)-ctposy) bighenes 2 imig a6 4 whie Yol gs

general procegime 20t71 Qi ng 2- ( 2- benzyl am no- et hoxy) - 4-chl oro- 6-ni tro-
phenyl am ne (3g) afforded: : .
N-[ 2- (2- Am no- 5- chl oro- 3- ni tr0- phenoxy thI -N-benzyl -2,2,2-trifl uoro-
acet ani d&s as a yeﬁW@@laﬂdlY??M%Hl&)%" é D err]C MS (+)FAB ml e

418/ 420 ( M+ err E | anal ysis for
C[err]H[((erri_DCI[F[erba'] erl’]6 662 Narfgrltﬂa Caly d: C 48.88; H 3.62; N,
10. 06 nﬁ C 64. 48 652HN 3483 N, 10.03 |

4 - 3 [2-(4-Tnﬂuoromethyl—benzylannno)—cthoxy]-benzene—1 2-diamine as a .- white
- 20 solid (87.2 %), mp 94-95 °C. :

Elemental analysis for C16H18F3N30:
Calc'd: C, 59.07; H, 5.58; N, 12.92
Found: C, 58.93; H, 5.24; N, 12.78
25 - - _ |
4 3—[2—(3—phenyl-propy.lamino)~ethoxy‘]-b’enzene—1,2-diamine as an oil (76.2 %); MS
(HFAB m/e 286 (M+H"). - '

Intermediate 5a
30
N-[2-(2- Ammo-3-mtro-phenyoxy) ethyl]- N-benzyl 2,2,2-trifluoro-
" | . : acetamide

To a solution containing 2-(2-benzylamino—ethoxy)-6_-nilro-phcnylamine (3a, 0.50

35 g, 1.74 mmol), triethylamine (0.50 mL) and methylene chloride (10 mL) was slowly added
trifluoroacetic acid anhydride (0.32 mL, 2.26 mmol). After 2 hr, the reaction mixture was
poured into 1 N sodium hydroxide (50 mL) and extracted with methylene chloride. The

12



. 20 | | nter medi ate 6a -
N-[2-(1, 2-Di am no- benzene-3-yl oxy)-ethyl] - N-benzyl 2,2,2-trifluoro-
acetam-de_ 25 To a mi xture containing. , NUSO8/00613 -
N[ 2- (2- aWRIBEHS ¢ 1 o- phenyoxy) - et hyl ] - N-benzyl -2, 2, 2- PCT f
trifluoro-acetam de (5a, 0.4 g, 1.04 mmol), O%palladlumon carbon (0.1 g)

(0.6 m) n'@gwaﬁﬁgy{rr&wa%a“?ﬁﬁed" With S5 R 5} 4, 2E0R bl oD, S b

and stirred gh xb@ﬁiﬁﬁﬁﬁt sulfatef Giltefednand FHeesohient renmovad undevasacuoml Wigivo 225

[err] C f||ter cat r o S
concentr at e&@&"d@é Mﬁg‘zﬁﬁé ??q%%a%ﬁrut edg@ﬂ A% h%*dg%et at%éeia :
(100 m). - Th@s5 g (81 Gr%)mﬁ a:yélh)y(esohdamp/\h?dhb’iﬁ st MSBk refe 383(MMo 0 m.) and

bri ne (1%0 m.), dried over anhydrous magnesium sulfate, filtered, and
t he solvent renoved under vaqu m{t{o_giye . 0.32 g (87.5%crude yi el d) of
product as a br owHlemestal gaalysis for (’ﬁﬁ%ﬁ Qﬁe 354 35 (MtH) .

13 - Calc'd: C, 53.27; H, 4.21; N, 10.96

AHP- 96118 cedure utili 2| ng
N- [ 2- ( 2- ani no- 5- cFewdb- . ﬁ?’p?oﬂpﬁé%oﬂr)lgtﬁ%hyl]
N-benzyl -2, 2, 2-trifl uoro-acetam de (5b) afforded:

N- Benzyl - N-[2(2 ,dlamnOSChI ro-p ) hy mi
de 5 ¥s a bro ’x?l oPFoC (‘g l}ﬁmrﬁé %ﬁ 1§ W?ﬁ%%@@“’f‘kﬁ?ﬁ%%c’ﬁ&g
El ement al ggﬂeﬁzl db&-l[err]CIF[err]N[err]qerr]

Calc'd: C, H, 4 42 10. 84 Found: C, 52.47; H, 4.39;
N, 10.90 10 Internedlate7

4- Chl or-o- 2- (j!_gchl bkEﬁ?f@ehuxgg—se’lﬁnrof%nlp‘nmhyn@rﬂ)Wyﬂ-N-benzyl-Z 2,2-triflyerant i on of
2- (2-chl or o- gl anXL 50 bﬁ&@s&?@m@@%z%pﬁéé-m@co NS (OB F7pd )1 P20 KLy
chl orosucci na e and cetonltrl L) was refl uxed for

m xture ¥as concentrated under vacuum and the residue vvas d| I ut ed wth

et hyl acetate (SOElelii;entalihdysisfor(b]mrschQM: was washed with water (2X,
250. nL) "and brine (250 ni) ried Qv anhydr ous magnesi um sul fate, .
filtered, and thecéé’lqcr)eﬁd'?'ggmgeg'@nﬁ{armﬁcuum to give an orange solid
resi due. Crystal | Faaid:0Q, #8.96) Hi, B\30; a;di0a03e- hexane gave 33.5g (95.3 % as
20 orange solid, np 109-110 [err]C, M5 El mie 250/ 252/254 (Merr]).

20 E
Intermediate 6a
N-[2-(1,2- Dlammo benzene-3- yloxy) -ethyl]-N-benzyl-2,2,2- tnfluoro-
acetamide
25

To a mixture containing N-[2-(2-amino-3-nitro-phenyoxy)-ethyl}-N-benzyl-2,2,2-
trifluoro-acetamide (5a, 0.4 g, 1.04 mmol), 10% palladium on carbon (0.1 g) in ethanol
(30 mL) was slowly added a solution of hydrazine hydrate (0.6 mL) in ethanol (10.0 mL).

" The mixture was heated to 55-60 °C and stirred at that temperature for 1 hr. The mixture
30  was cooled to 25 °C, filtered and the catalyst was washed with ethanol. The filtrate was
concentrated under vacuum and the residue was diluted with ethyl acetate (100 mL). The
oi'ganic layer was washed with ‘water (2X, 100 mL) and brine (100 mL), dried over
anhydrous maghcsium sulfate, filtered, and the solvent removed under vacuum to give
0.32 g (87.5% crude yield) of product as a brown viscous oil; MS (+)FAB m/e 354

35 (M+H)".
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El enrental analysis for C[err]H[err]CI[err]N[err]qerr]

Calc'd: C. 38.27; H 3.21; N 11. 16 Found: 'c 3815 H 3.10;
N, 10.96-25 - ' Exampl e .
[2-(1H BeNQIRSHE Of - 4-yl oxy) -‘et hyl | - benzyl -arri ne | P T’”ﬁ*’%@ﬂﬁron

of 4-(2-chl oroet hoxy)-benzi m dazole (1, 0.39g, 1.98npl) and benzyl- 30
amne (9 nL) was heated at 100-110 C for 3.5hs. The sol vent was
concentrated undeThis general/ progednre Soilighg/ N-[2+(Rtamita-5-chldra)3) nitrpephenoky)ethyllt N

SOdI um hydr 1 aﬁ%_ wWth ethyl acetate (2X, 50
The coﬁgl ne@“:'lg‘zg’amf(;l agfta\%]ég@%gﬁﬁ%dth water (100 nL) and

br| ne (100 m.), dried over anhydrous magnesi um sul fate, filtered, and

14 b N-Ben I-N-[Z-(Z 3-diamino-5-chloro-phenoxy)-eth 1] -2,2,2-trifluoro-acetamide

6b
AHP- 96118 soI r unde o give 0.58 g of a
vi scous Yel IW'EPW“WPF ﬁ? mg%l éﬁ%@ét aphy (60 g silica gel,
met hyl ene chloride-0.5%2 M NH3 in nethanol) afforded - 0.364 g (68.7

% of a yel |l ow oi kjemEhlia$ &L R c}%éz?ﬁ?% din as et hyl

acet at e- net hanol m xture an as excess anount of
hydr ogen chl ori deCah’dglﬂ,eSZﬁﬁ;HMKB NodP8dnd 5 (0.38 g, 58.5 % as a

whi'te solid, rrp2 d Ms EIl nmle 267 (Merr]).
El emental anal ysé errJf e???ﬂp(é) ]@8 2HCI . 0.5Herr] O

Calc'd: ®©® 55.02; H, 5 77 N, 12.03 Found: C, 55.26; H 5. 69;

N, 12:03 10 ' Exanpl e 2 -
Benzyl -[ 2- ( 2- net hyl - 1H— benzoi m dazol yI oxy)-ethyl]-am ne 15 A
sol ution of 3-(2-benzyl am no- et hoxy) - Hekze ﬁﬁ 4% 72- di ani ne (4a, 0.35 g, 1.36
mmol ) and acetic acid (10'nL) was refluxed for 14 hr. The sol vent was.

trated und { 5Q - 3.P d th :
?ggfgﬂer\?\ag d?gsglrved ?-&%ﬁ%ﬁ)?ﬂégé%%o-etgo )('EO“'EB’ y am’mg)zjrggm c ©
| ayer wess washed with 1 N sodi um hydroxide (50 ni), water (100 nL) and 20
brine (100 nL d f iadntre nt
o: ven§ . )renél/egm{a}{ggrzae%g&ﬁ%%&&%eve cr aﬁﬁh@%'%'of(?gétﬂ 146&%)) ke
chr omat ogr apthjorpggcigamide and acetonitrije|(1 ywaSaé@ﬂtmeé for 4ohy. \TheHmixpre was

rethanol ) i gl ited victnsludd i e 86w BAD v ) acote (90 ERLE e
solid foam This material was dissol ved (p"as e h)y e G50y Ol 4 over

m xt ur e and organic layer was washed with water (2X,
20  anhydrous magnesium sulfate, filtered, and the solvent removed under vacuum to give an
~ orange solid residue. Crystallization from ethyl acetate-hexane gave 33.5g (95.3 %) as
| orange solid, mp 109-110 °C; MS El m/e 250/252/254 (M"). '

Elemental analysis for C§HgCIaoN203:
25 Calc'd: C, 38.27; H, 3.21; N, 11.16
Found: C, 38.15; H, 3.10; N, 10.96

_ Ex'ample 1
30 .
[2-(1H-Benzoimidazoll-4-yloxy)-ethyl]-benzyl-amine

A solution of 4-(2-chloroethoxy)-benzimidazole (1, 0.39 g, 1.98 .mmol) and
benzylamine (9 mL) was heated at 100 - 110° C for 3.5 hr. The solvent was concentrated
35~ under vacuum (50 - 60° C /0.1 mm), poured into 1 N soditm hydroxide (50 mL) and
extracted with ethyl acetate (2X, 50 mL). The combined organic layer was washed with
water (100 mL) and brine (100 mL), dried over anhydrous magnesium sulfate, filtered, and

n riu
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treated with as excess ampunt of - I N hydrogen chl orlde to give the title
conpound (0.33 g, 25 90.0 %9 as a white solid, nmp >250[err] C, MS El me

281. (M-er El enental ~anal ysis for (err] M,@g{j 0.
2Hd “J898’35945 Calc'd: C, 57.63; H 5.97; N 11.61 F{’éﬁ’b und:
C, 57.23; H 5.89; N, 12.86

15 '
AHP- 96118 the solvent removed under vacuum to give 0.58 g of a viscous yc:l]%\gv(,j‘?%.I %ur?cauon by

Benzyl - [ 2-( %htomaftbgmphm(ﬂ()rgmhda-gdignznhylmd ahlotider0y)%0% M NELS i ]neamﬂé affordsd

Cri 11 vor o adeadhs (687 o o7 s 3615 o3 pERT pferal Y bishoupbd i &Y BRPF etafe dopignal,
was ref | uxegnixture and treatéd With a‘s’b:acm)ameunt ofagdrogerc ehdonidet wdgluqmudm@mmue 0

S oorerrl C bR 58S B Wlf o038 Jmp 256:2595€ deRBmpESial S AT S | 0

et hyl EUBY SANTC T Ay e was was odi um
hydr oxi de (50 nL), water (100 niL) and _br| ne (100 nmL), dried over 10

anhydr ous ”BgneSiElﬁhx‘éﬂdaiﬁ'iaﬂfysﬁﬁokaH%NgOdZIt(él'Smm@@I removed under vacuum
to give a Vi sc.ous oil residu P i cation by chromat ography (140 g
silica gel, ethylCaled: a&:’eﬁa@dﬂeg %N, % E”M NH3 in methanol (10: 10: 1)

afforded 0.86 g (Fdind: % 55‘26\!—}%51594}(;12,03 trifluoro-
N-[2-(trifluoronethyl - 1H benzoi ni.dazol - 4-yl oxy)-ethyl]-acetanide as a

tan-.col ded solid foam MS El me 431 (Merr]). 15 : A
m xt ure of - : _

N- benzyl -2,2,2-trifl uoro- N-[2 (trlfluorﬁ%ﬁg 1H- benzoi m dazol - 4- _
yl oxy) - et hyI] acetam de (0.78 g, 1.80 % aqueous net hanol (35 ni)

and _ pot assi um carbonate (1.7 g) was refluxed for 3 hr. The m xture

was cool ed to 25 (fg&?}% (ZnBetﬂ%rﬁf'-HéHz‘Blm&@iol(@@%ﬁH -eflipl joashinet ed

wth ethyl acetate e organic | ayer” was washed with
water (280 nlL) and brine (200 nL), dried.over anhydrous 20 magnesi um -

sulfate, filtereda sndionhér 3qtsbeﬂiy1mﬁmvanbxymzemqmmmegt4_ae @3504,i .36
{)ezbd;e(gg E;m%ogc%ﬁt e Zaciél wasrc uxed for lihr TRt o Wl EShdntaith LRASd

trifluor onet\kmhmi;}(S@eBebcmdanni)-aﬁdyﬁmyl)iuewwdipmmdna ethyDa@Bate(3/mlicet at e
as-a white g o2k isfer WBs Wathettwith A" Kl focinMPh oo (36 Tl ))iohidr] 0100 mL) and
| 20  brine (100 mL), dried over anhydrous magnesium sulfate, filtered, and the solvent
removed under vacuum to give crude base. Purification by chromatography (35 g silica
gel, ethyl acetate-1% 2 M NH3 in methanol) afforded 0.29 g (76.3 %) of pure base as a tan
-colored solid foam. This material was dissolved in as ethyl acetate-methanol mixture and
_ treated with as excess amount of 1N hydrogen chloride to give the title compound (0.33 g,
25 90.0 %) as a white solid, mp >250° C; MS EIm/e 281 (M").

Elemental analysis for C17H19N30 « 2HClL:
Calc'd: C, 57.63; H, 597; N, 11.61
Found: C, 57.23; H, 5.89; N, 12.86
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25 El ement al anal ysis for C[err] Herr]Flerr] N[err] O. 0.25
C[err]H[err]CIerr] Calc'd: C, 60.50; H, 5.08; N, 11. 76

~ Found:: .C, 60.54; H 4.95; N, 11.72

Benzy| - [ Awb2ss945! UoF omet hyl - 1H benzoi ni-dazol - 4-yl oxy) - et hmméﬁ?ﬁlﬁg“n 0. 25
et hyl 30 acetate (0.40 g, 2.61 mmol) was dissolved in as ethyl

acet at e- net hanol m-.xture and treated wi:th as excess amount of 1N
hydrogen chloride to give the title cofxampieX0.35 g, 79.-1 % as a
white solid, nmp 194-195 C; M5 El mle 335 (Merr]). El enmrent al
anal ysi s for Clerr]Herr]Nerr]O. HO: 35 ° Cal c' C, 57.63; H,

~ 5.97; N, 11. 6Benzyl-[2-(2- tnthmmmIeth&] Hi- mnzqumgaw-mlonz) gthyl]-amine

16 WO 98/ 35945

PCT/ US98/ 00613 6 4

(4- Met hyb- benzyl JA[ 2sglation | foﬁJorl&{%t(Wrdlmr&mmﬁ-mm}aﬂvﬂow%enzy 2.2,2-

ethyl]-am ”%ﬂiquo-ace:fmde ﬂeng%rzaks Rl %amws&eu@memhﬂ,{zwaﬂ rdfuzedig
en am no) -

3-[2-(4-neth
tr |[ fl l(Jor ggc or 4 hici dhe selyertcwas concentrateal ! eern\%a%ggm (56 d&@n& r}eo 4m;n)ang the

(4- Met hyl - b%eﬁaﬁawaem@&w ih'dﬂﬁ&ﬂ@ﬁétﬁthllSU-HﬂbEﬂh@bfgadmzleer@@sl washed etith/L [N am

:\/gea m e0325 & h te%&nﬁ‘f) water (5630 %ﬁ.@@;}%@x‘? 2{11@%1?8 ci!?eﬁ o &ﬁ?&ﬂo@s

Clerr] Hygrr ]dﬁgkﬂlhﬁ{ ﬁﬂfald,)filteﬂ:dZ sndjherso]vehtrenjojed unfler vacuum to give a wisceusdoil C,

% 45; H 5. 43qud phifiddtion by chromatograpRy (140 failicelgel,/sthjl acBtattOiexhe-2 M NH3

(4- Met hyl - benagétharjop (@110 1 N1iefforded 10,86 BH(HLAZ%) rﬁfdlgimzsd-%‘%;@lﬂue%b'rﬁz
' %meng 48' ?ﬁ;@ﬁ;&%ﬂﬂﬁyﬁﬁi %Mu&xfdaﬁ&M—?!oﬁ?Petﬁ?rﬂ@acetﬂﬁld@?a@'a?t&&cﬁl%fé(ﬂ $olidMoain);

al " ana ySI'S f or
d err] H er r  MS&EmRESLM.. 2HC ' Calc'd: C 51.20; H 4.77; N,
9.95 |20 15 FoNRfixtdre 05(N-garizyﬂZ,m-ﬁmu%hg[ﬁ&iﬂuoromethyl—1H—benzonmdazo1—4—
Exanpl e '

* yloxy)-ethyl]-acetamide (0.78 g, 1.80 mmol), 6% aqueous methanol (35 mL) and
potassium carbonate (1.7 g) was refluxed for 3 hr. The mixture was cooled to 25 °C,
poured into water (200 mL) and extracted with ethyl acetate (3X 150 mL). The organic
layer was washed with water (200 mL) and brine (200 mL), dried over anhydrous

20 | magnesium sulfate, filtered, and the solvent removed under vacuum to give a solid residue.

Crystallization of this material from ethyl acetate afforded 0.50 g (83.5 %) of benzyl-[2-(2-

triftuoromethyl- 1H-benzoimidazol-4-yloxy)-ethyl}-amine ¢ 0.25 ethyl acetate as a white

solid, mp 130-131 °C; MS El m/e 335 ")

25 * Elemental ana_lysis for C17H16F3N30 » 0.25 C4HgO2:
Calc'd: C, 60.50; H, 5.08; N, 11.76
Found: C, 60.54; H, 495; N, 11.72 -

Benzy]—[2—(2-lriﬂuoromethyl-1H-bcnzoiﬁﬁdaml-4—yloxy)-ethyl]-'amine * 0.25 ethyl
30  acetate (0.40 g, 2.61 mmol) was dissolved in as ethyl acetate-methanol mixture and treated -
with as excess amount of 1N hydrogen chloride to give the title compound (0.35 g, 79.1
e %) as a white solid, mp 194-195 °C; MS El m/e 335 (M").

Elemental analysis for C17H19N30 « HCE:

35 Cale'd: C,57.63;H,597; N, 11.61
Found: C, 57.23; H, 5.89; N, 12.86
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.25 [ 2- (2- Benzyl - 1H benzoi nmi dazol - 4-yl oxy)-ethyl]- (4- et hyl - benzyl ) -am ne
The general procedures -used in exanple 2 utilizing

- 3-[2- (‘4-mret’hyl - benzyl ami no) - et hoxy] benzene- 1, 2-di am

" phenyl aceW@ 983595 af f or ded: 30 Q%T;U%mmwg

[ 2- (2-Benzyl - 1H benzoi m dazol - 4-yl oxy) - et hyI ]-(4-nethyl - benzyl ) -am ne

di hydrochloride as a white solid (65.8 g np* >250 [err]C, Ms El me 371
(Merr]). El emrental analy amplg Jerr]Herr]Nerr]O. 2HO :
Calch6486H612N94635- FoundC6443H615N
9.31

08/ 35945 - (4-Methyl-benzyl)-[2- (2 tnﬂuoromethyl -1H- benzmm']dazol-4 yloxy)

PCT/ US98/ 00613 eth l]-amlne Exanpl e 6

patiesi ﬁ?f{' )i bt o daures B e & b 235 HSARUT A9 ki)

exanpl e 2 ut gthoxy)tenere2t,24liamink Y4b)aed myflvoroavetic acid afforded:

et hoxy] - benzene-1, 2-di am ne (4b) and pent af | uor opropi oni c acid afforded
(4- Met hyl - benzyl ) -{2-[2-(1, 1, 2, 2, 2-pent af | uor o- et hyl ) - 1H benzoi ni dazol -

10 "yl oxy] - et hyI }(@Manhylabeafylhw(hm@mmwhltfbbmomdezﬂ-"eybgcymhﬂﬂsagmc

[err] C decong EE e ]1)54 158 °C; MS EI m/e 38D gRENt al
anal ysi s for etatcingghrl IﬂFleur?r? %) {n? 1O ¥ j]Cal c'd:
C, 54.0910 H, 4 90 N 9.96 15 Found - C, 53 83 H 4.65; N, 9.76"

(4- MBthyl - benzyl )Eldxﬂcr{ta’rl-abilysikf& C1$H NGO 1025 CaHg: - 1H benzoi i dazol - 4-
yl oxy] - et hyl }-am drochl h? e solid (79.7 %9 np 180 [err]C
deconposed; M5 %alq:_:i/ g é‘gg %[@ile)lvﬁgo El emrental anal ysi s

for C err] H err] FFeand:NG;6142; H, 15@0; N, 11.27 Calc'd: C, 52.36; H,
4.39; N, 9.64 Found: C, 52.23; H 4.31; N, 9.54
15 _ (4chthyl-bcnzyl)-[2-(2-mﬂuoromethyl—1H-benzonmdazol—4—yloxy)-ethyl]-

amine dlhydrochlonde as a white solid (90.1 %), mp 230-233 °C; MS EI m/e 349 (M.
Ele'mental analysis for C18H1 8F3N30 . ZHCI:
Calc'd: C, 51.20; H, 4.77; N, 9.95 '
20 Found: C, 50.92; H, 4.69; N, 9.89
Example 5

25 [2-(2-Benzyl-1H-benio_imidazol-4-yloxy)-ethyl]- (4-methyl-ben2yl)-amine_

The general procedures used in cxample 2 utilizing 3-[2-(4-methyl- benzylammo)-
ethoxy]-benzene-1 2—d1amme (4b) and phenylacetlc acid afforded

30 [2—(2-Bcnzyl-1H-benzoimidazol-4—yloxy)-ethyl]—(4-meﬁ1yl—benzyl)—amine
dihydrochloride as a white solid (65.8 %), mp >250 °C; MS El mle 371 (M").

Elemental analysis for C24H25N30 + 2HCL:
Calc'd: C, 64.86; H, 6.12; N, 9.46
35 Found: C, 64.43; H, 6.15; N, 9.31
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25 Exampl e 7
- Thi ophen- 2- yI met hyl - [2-(2-trifluoronethyl- 1H benzoinm dazol-4- yI oXy) -
et hyl ]-ami ne 30 . - The general procedures used in exanple-2
- uti lizi ngwd 98239948 hi ophen- 2-yl net hyl ) - : PCT/US98/00613 -
am no] - et hoxy} - benzene- 1, 2-di amine (4c) and trifluoroacetic acid af f or ded:
Thi ophen- 2-yl met hyl - [ 2- (2 trifluoromethyl -1H benzoi m dazol -4-yl oxy) -et hyl ] -
35 anine 1.6 Hydrochloride as a tan soEkamgle8.3 %, np 184 C, M5 El nfe
341 (Merr]). : El emrental anal ysi s for .
C[err]H[err]F[err]N[err]O 1. 6HC : '

wmhgmnzyl) -{2-[2- (1 1,2,2,2- pentafluoro ethyl)-1H- benzoxmldazol-

PCT/ US98/ 00613 “calc 04: N 10,38
Found: C, 44.99; H, 4.05; N, 10. 34dy'&y§4‘§thgﬁ} -dmirfe
Exanpl e &

R TREREAIIA ) g T
3- (3- benzyl asthemy ﬁ%@yﬁg@@“ %&pgﬂ@é Pﬂgmé’&f:&da&f?ﬂd‘idm fl uoroacetic
acid afforded:

e L% ot cteSieRR T R T SRR O L B AR,

349 (M et ] ) yloxyeethyl}-amind| k2® rhydtatamahyﬂum sbhd (T5.8r %) hpye 8619 Kﬂrd}:edfmpos}.@
0.5 Herr]O I’ﬁ(e%ggg%’l lc'd: C, 60.33; H 5.34; N 11.73

Found: C, 60. N, 11.84
Benzyl -[ 3- ( 2- trifluoromet hyl - 1H benzoi m dazol - 4-yl oxy) - propyl ] -am ne 20

Di hydr ochl ori de ammammmﬁkfdicc@iﬁ%sm 19H5097 [err]C; MB El. nme 349
(Merr]). : I na I S for C[err]H[err]F[err]N[err]O 2
HO @alc(de.E-gS ; % HNyz .95

' 15 Found: C, 53.83;H 465 N, 976 ' ' '

(4-Methyl—benzy1)—[2—[2—(1,1,2,2,2-pentaﬂuoro—ethyl)—1H—benzoimidazol-4~ |
yloxy]-ethyl}-amine hydrochloride as a white solid (79.7 %) mp 180 °C decomposed; MS
“El mle 399 (M*). |
20
Elemental analysis for C19H18FsN30 « HCL:
Calc'd: C, 52.36; H, 4.39; N, 9.64
Found: C, 52.23; H, 4.31; N, 9.54

25
Example 7

Thlophen 2 ylmethyl-[2-(2- tr:fluoromethyl 1H- benzo:mldazol-4 yloxy)
ethyl] amme
30 : _ :
_ The general procedures uscd in example 2 utilizing 3-(2-{(thiophen-2-ylmethyl)-
.« amino]-ethoxy}-benzene-1 2—d1armne )and trifluoroacetic acid afforded:

Thiophcn'-z-ylmethyl-[2—(2—uiﬂuoromethy1—1H—benzoirnidazol—4~yloxy)-ethy1]-
35  amine 1.6 Hydrochloride as a tan solid (58.3 %), mp 184 °C; MS El m/e 341 (M").

Elemental analysis for C1gH18F3N30 + 1.6HCL:.

18



Found: C 5109 H, 449 N, 9.86 25

Example 9 - Benzyl -{2-[2-(1,1,2,2,2- ‘pent af | uor o- et hyl ) - 1H benzoi i
dazol -4-yl ox 30 ot
The ‘gener }O 1945ur es used in exarrpl e 3utilizing M}”S%%}%

N[2-(1, 2-di ani no- benzene- 3-
yl oxy) - et hyl ] - N-benzyl 2-trifluoro-acetam de (6a) and

2
pent af | uor opr opi o‘ﬁiﬂé><liac,¢sd4‘i 98; Hot P81 Hed0.385
Benzyl {2-12-(1, Ipgund: %pwggfﬁugogrptwlg)g 1H benzoi m dazol - 4-yl oxy] et hyl }

_ “am ne asav\hlte solld( /5 rrp152 153[err]C M5 EIl me 385
(I\/[err]) o 19 WO
98/ 35945 _ o
PCT/ US98/ 00613 El t f
C[err]H[érr]F[err]N[err]O STen aﬁ@?@ §SI?: gg 11; H, 4. 19; N, 10.91
Found:. C, 56.02; H 4.10; N, 10. 73 5 - Benzyl
2-[2-(1,1, 2,

(2 2(1 1 2 BefafER LG etk SRA TSR A5 N dmine
[err]C M5 (+)ESI rﬂe 386 (MtH err]) 10 - El enent al

anal yS| s for (er Fﬂﬂ%qg&h@n I zqmﬁg [Rr4 -
e a S ho. by, Ty gl exifble- 2 Yilzngl (3 Lﬁﬁzyéaém“ﬁpr(?oxg)
N, .66 10 1thenzene-1 2-d1amme(_ﬁand tnﬂuoroacenc acid afforde Exanpl e 10

Napht'hal en- 1-yl nethyl - [2-¢2-trifluoromet hyl - 1H benzoi ni dazol - 4 yI oxy] -
et hyl]-am ne 20 roce din

utilizing 3-{2- [ (CRepga-RRfdmifipe he’ﬁ%ﬁﬂ‘y }?begmlmldg%leiyf&%-mpy ? hemi.

am noj - et hoXyydréve g & tnr-sblid o (376 %) thp 50A10 1C;i MYEBY mfeec3I9 @'9ci d af f or ded:

15 Elemental analysis for C1gH18F3N30 « 0.5 H2O:
' Calc'd: .C, 60.33; H, 5.34; N, 11.73
Found: C, 60.34; H, 5.30; N, 11.84

Benzyl- [3-(2-trifluoromethyl- 1H—benzoimidazol—4~yloxy)-propyl]-amine |
20  Dihydrochloride as a white solid (98.0 %), mp 194-197 °C; MS EI m/e 349 (M").

Elemental analysis for C1gH1gF3N30 « 2 HCI:
Calc'd: C, 51.20; H, 4.77; N, 9.95
Found: C, 51.09; H, 4.49; N, 9.86

25

Example 9

Benzyl {2 [2- (1 1,2,2,2- pentafluoro ethyl) 1H- benzoxmldazol 4. yloxy]
30 ethyl}-amine

The general procedures used in example 3 utilizing N-[2-(1,2-diamino-benzene-3-
yloxy)-ethyl]—N—bcnzyl—Z 2,2-trifluoro-acetamide (6a) and pentafluoropropionic acid
afforded:

35 : _ :
~ Benzyl-{2-[2-(1,1,2,2,2-pentafluoro-ethyl)- 1H-benzoimidazol-4-yloxy]-ethyl }-
amine as a white solid (59.8 %), mp 152-153 °C; MS EI m/e 385 (M"). '

- 19



Napht hal en- 1-yl methyl.-[2-(2-trifluor onet hyl - L
1H benzoi ni dazol - 4-yl oxy] -ethyl]- 25 -amine as a white solid (63.1 %, np

130-133.ferr]C, Ms EI 385 nfe (Merr]). El emental analysis
for ( err [wi es/n3ohs err] Nl err] Q. - Calc'd: C, 65. BET/USI8/006Y3L - N,
10. 90 Found: C, 65.28; H 4.43; N, 10.57 30

Napht hal en-1-yl nmet hyl -[ 2-(2-trifl uoronet hyl - 1H benzoi m dazol - 4-yl oxy] - et hyl
am ne hydrochloride as a white solid (94.8 %, np 208-209 [err]C,

I\'/-S El me 385 (M ntal anal ysis for

C[err]H[err]F[errﬂﬁfﬂerFajlaflalyﬁ-ﬁcr §H16%ﬁ§r60alc d: C 59.79; H 4.54; N,
. 96 ChleldadC, §5.15H38.19+N, 209%; N, 9.81

20 ' 98ksmatt°C, 56.02; H, 4.10; N, 10.73

PCT/ US98/ 00613 Exanpl e 11
Thi ophen-52-yl met hyI [ 2- (lH- benzoi m dazol -4-yloxy)-ethyl]-amne 5

gh?ZQF?fL?L E;ﬁcg Eﬁiﬁz (Es[? 11D, ?%%maﬂuﬁd%th&lb geenﬁtz)mrl]uelz_xzol#ﬂox ]-ethyl?
and _formc ga;n@ 5{9013)@;}&%)75 hydrate as a white sohd 4 %), mp 126-135 °C, MS (+)Es&

Thi ophen- 2- YheE3ge/(M-E3*)( 1H- benzoi ni dazol - 4-yl oxy)-ethyl)-anine quarter
hydrate 10  as a.viscous yellow oil (63.2 %9; MsS El me 273 (Merr]).

El enental analysis for (JerrJHerr]Nerr]OS . 0.25 Herr]Q

Calc'd: f@ 60.52; H 5.62; N, 15.12 Found: C, 60.85; H, 5.49;

N, 15.39 15

Thi ophen- 2-yl met hy ntcya(l fnl—tl%eﬁgoglcrﬁsgéf?lqﬁoy I-(I)%/)O%%Hgo anm ne

di hydrochl ori de Calc'd hendhetrH: 4.285Na9v@ite solid (69.2 %, np 248-252 .
[err]C decorrpose’c\ir LNE] El emrental anal ysi s
for (Jerr]Herr] Egﬂ@gs I—%?MﬁrbB%H[err]O 20 Calc'd: C

47.33; H, 5.11; N, 11.83 Found: C, 46.95; H, 5.13; N, 11.73
Exanpl e &2 25 (4- Met hyl - ‘benzyl) - { 2-

12-(1,1,2,2,3, 3, 3-heptafl uoro-propyl) - ]Etci_ample 10

- Naphthalen-1-ylmethyl-{2-(2-trifluoromethyl-1H-benzoimidazol-4-yloxy]-
. ethyl]-amine
20 : _
The general procedures used in exémple 2 utilizing 3-{2-[(naphthalen-1-ylmethyl)-
- amino]-ethoxy }-benzene-1,2-diamine (4d) and trifluoroacetic acid afforded:

Naphthalen-1-ylmethyl-{2-(2-trifluoromethyl- 1H-benzoimidaml-4-yloxy]-ethyl]-
25 amine as a white solid (63.1 %), mp 130-133 °C; MS EI 385 m/e M.

Elemental analysis for C21H18F3N30: .
Calc'd: C, 65.45; H, 4.71; N, 10.90
Found: C, 65.28; H, 4.43; N, 10.57
30 ' . .
_ Naphtha]en— 1-ylmethyl-[2-(2-trifluoromethyl-1H-benzoimidazol-4-yloxy]-ethyl]-
amine hydrochloride as a white solid (94.8 %), mp 208-209 °C; MS EI m/e 385 (M*).

~ Elemental analysis for C18H]8F3N30 « HCL:
35 Calc'd: C, 59.79; H, 4.54; N, 9.96
Found: C, 59.39; H, 4.45; N, 9.81

20



benzoi ni dazol - 4- yl oxy}-ethyl}-amne . The general procedures
used in exanple 2 utilizing 3-[2-(4-nmet hyl - benzyl ami no)- 30 _
et hoxy]-benzene- 1, 2-di am ne (4b) and hept af | uorobutyr| c aci 2.
(4- Net hy| W@ p&/35945 QC%HS%SJ"%
(2-12-(1,1,2,2,3, 3, 3-hept af | uor o- propyl ) - L1H benzoi nm dazol -

yl oxy] - ethyl} anmne as a white solid (63.7 % np 144-146 [err]C M5 El nfe

449 (Merr]). . El ement al anal ysi s .for :
-C[err]H[err]F[err]N[err]O 35 C@xﬁnﬂlcﬁ 53.46; H, 4.04; N, 9.35
Found: C, 53.23; H 3.69; N, 9.11

21 WD 98/ 35945

PCT/ US98/ 00613 rThig hen-i- ImethyiVER H-h@ﬂidir}ndazol 4-yloxy)- ethyl]-amme
{2-[2-(1,1, 2, 2, ; 1g ept%‘luorgb%rggyl) 1H benzoi m dazol -

yl oxy} - et5hyl} amne 1.5 hydrochloride as a white solid (87. 6 % np
198-199.5 [err] G méif&ieral rocenhmsélwéad(lw[amnme 2 Jfilizing 3-{2-[(tHibphead-glmethyl)-

anal ysis for e .err Calc'd: C
47.66; H, 3.0 fYF‘]“ e “C'E]M’ ’1]986%‘““%"'!3% 2920 76, N 824 10
Exanpl e 13

2-[2-(2-Trifluor -, g@rﬁé&o a’gné arter hydrate
tetrahydro-i soqu?ﬁﬁﬁpmi'; éﬁ(itgg?lMS ElgléﬁgléﬁM 6% es usgdul nerexgmpl e
2 utilizing &4 dsga®syelow ; 4

i soqut-nol i n-2-yl ) - et hoxy] - benzene-1, 2-di am ne (4e) and tri fouoroacetlc acid
af f orded:

2-[2-(2-Trifl uoroﬁ@%@ﬂ?ﬁ@ﬁﬁ%%%?gboﬁ y?%%gz et hyl]-1, 2, 3,4-tetrahydro

I soqui nol i gglc@iaCt 60.5DyH| 8162; N 18.18hite solid (95.8 % np 168-171 C

IVB El me 361 20 | errent al analysis for
Cerr]Herr] F[errf&/\%’é{ {:)06086 12‘55‘4&?‘%]16% Calc'd: C, 62.37; H,
5.10; N, 1511.49 . Found: C, 62.52; H 4.85; N, 11.50 25

U2 T et RN g ikt s

deconposed; h@nhydratd:_as Wblt@sild((ﬁ?&%] ynp 248-252 °C decomposed mle 273 (M")

Elemental analysis for C14H1 5N308 «20HCl1+0.5 H20:
20 Calc'd: C, 47.33; H, 5.11; N, 11.83
Found: C, 46.95; H, 5.13; N, 11.73

| * Example 12
25
(4-Me_thy.l-benzyl)-{2-_[2-(1,.1,2,2,3,3,3-heptafluoro-propyl)-lH-
benzoimfdazol-4- yloxyl-ethyl}-amine

- The general proccdures used in cxample 2 utilizing 3- [2—(4—methyl-benzylannno)—
30 ethoxy]-benzene-1,2-diamine (4b) and heptaﬂuorobutync acid afforded:
(4-Methyl-benzyl)- [2-[2-(1,1,2,2,3,3,3 -heptafluoro-propyl)-1H-benzoimidazol-4-
yioxy]—cthyl}-amine as a white solid (63.7 %) mp 144-146 °C; MS EI m/e 449 (M").

Elemental analysis for C2oH18F7N30:

35 Calc'd: C, 53.46; H, 4.04; N, 9.35
Found: C, 53.23; H, 3.69; N, 9.11

21



30 . Elenental analysis f.or.C[err]H[err]F[err]N[err]O 2 HCI

Calc'd: C 52.55; H 4.64; N 9.68 . Found C, " 52.20; H 4.81; N,
9.33 . . - = 22 .WD
98/ 35945 WO 98/35945 . T PCT/US98/00613 -
PCT/ US98/ 00613 ' A . Exanple 14
Benzyl - [2- (6-chloro-2-trifluoronethyl-1H benzoim dazol -4-yl oxy)-ethyl -
am ne 5 M ahﬁ-&%e A2-R- QSRR 3ER3 KepdilittoSrapFl)- e Hbetizbinhidhig-4-

N-benzyl - N-[2(2 ey ) . o -

chl or o- phendIQxy. -&ﬂw& fmg‘cﬂ Y@rp?hl%ﬁ’%asa?cﬂf“é?ﬁ%’él (E"éé)%%wa-lPFTlPPéo ML
aci d- af f or degle 449 (M*). - ' ' :
Benzyl - [ 2- (6-chl oro-2-trifluoromethyl - 1H- benzoi m dazol - 4-yl oxy) - et hyl - ami ne
as 10 a white solid (76.4 9%, np 171-172 e&rr C, Ms El nfe 369 (Merr]).

El enent a5 anal ysiEementalgalysistipe€i9id] eFNIQ el SHER  r| O

CN:aI ild13C1555 22 Ca'ﬂ:‘d4t0%’7é§ }11]39953N 834 Found: C, 55.05; H, 3.91;
Benzyl - [ 2- ( 6- chl dound: (G, 471476 Eb3eT16\W,-824 benzoi i dazol - 4-yl oxy) - et hyl - ami ne
as a white solid (73.4 %, np 210-212 [err]C, M5 El nmle 369 (Merr]).
Elenental analysis for CJerrJHerr]J]OF[err]Nerr]O. HO: 20 '

Calc'd: C,. 50.26; H, 3.97; N, 10.34 Found: C, 50.29; H, 3.81;
N, 10.33, Example13 Exanpl e 15 25

4- Chl*or o- benzyl - [ 2- (6- chl or o- 2 trifluoronethyl-1H benzoi m dazol -

yl oxy) - et hyI am ne - The general procedures used in exarrpl e 2

utilizing 3-[2-242¢(2-TriflberameshyhdH-benzoimidazol-4- yloxy-ethyl]-l 2,3,4-
tetrahydro-lsoqumolme :
15 The general procedures used in | example 2 utilizing 3-[2-(3,4-dihydro-1H-
isoquinolin-2-yl)-ethoxy]-benzene-1,2-diamine (4e) and trifouoroacetic acid afforded:

2-[2-(2-Trifluoromethyl-1H-benzoimidazol-4-yloxy)-ethyl}-1,2,3,4-tetrahydro-
jsoquinoline quarter hydrate as a white solid (95.8 %) mp 168-171 °C; MS EI m/e 361
20 (M.

Elemental analysis for C19H18F3N30 « 0.25 H20:
- Calc'd: C,62.37; H, 5.10; N, 11.49
- Found: C, 62.52; H, 4.85; N, 11.50 _

25 | - | L
2—[2—(2-Triﬂuoromethy1—1H—bénzoimidazol-4—yloxy)-ethyl]—1 2,3,4-tetrahydro-
' 1soqumolme dihydrochloride as a white solid (94 3 %) mp 210-214 °C decomposed; MS
Elmle 361 (M"). :
30 - Elemental analysis for C19H18F3N30 « 2 HCl:

 Calcd: C,52.55; H, 4.64; N, 9.68
Found: C, 52.20; H, 4.81; N, 9.33
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et hoxy] - 4- chl or o- benzene 1, 2-di am ne (4g) and trlfl uoroacetic acid
af f orded: 30.
©4- ChI of 0= behzyl - [ 2- (6-chl oro-2-trifl uoronet hyI 1H- benzoi m dgé%usﬁs/x& y)-et

hyl - VWOP$Rnat ate as a |ight-gray colored solid (79 1-193
[err]C, MS El nie 403/ 405/ 407 (Merr]). 35 El emental anal ysis
for C[err]H[err]CI[err]F[err]N[err]O C[err]lzl{err]CIerr]

Calc'd: C, 48.48; H, 3.49; N, 8.08 xampe Found: C, 48.17; H, 3.26;
N, 8.11 | - 23 WO
98/ 35945

PCT/ US98/ 0061§enzyl [2-(6 chloro-Z trifluoromethyl-IH-benzoimidaiqﬁ%rg)-ﬁhyl-
(4- Fl uor o-benzyl )-2 [2- (2-trifl uoronet humifet benzoi ni dazol - 4-yl oxy)- 5
et hyl ] --am ne The general procedures used in exarrpl e 2 '

utilizing 3-[2-(4-fl uoro- benzyl am no) - - et hoxy] - benzene- 1, 2-di am ne
(4h) and trifl uor Fhe gerieralprocgdures vseddn example 3 utilizing N-benzyl-N~[2-(2 3-diamino-5-

Y o e e L s A

[errf]C MSEI me 353(Merr]). El enrental analysis for -
Clerr]Herr]F er rhlél[:ﬁi iy X %&hﬁrddﬁlmﬁu&oh% g bciaﬁolmldazol-4%)%r)-@thyﬁanﬁiic 24X

H 4.30; N, 10.
‘Exanpl e 107 ag@xte solid (764%{),2mp 171 172 8 ‘Eq mle 369 %Mg)
(2-Trifluoronethyl - 1H benzoi mi-dazol - 4-yl oxy) - et hyl ] - (4-

trifluoronethyl-b .he general procedures used in.
exanple 2 utili zi %g%@%Q%f%CJJHOWE%N?’J

benzyl am no) - et hofglc'deGz 85221 H2 4d19% N, id 3(64| ) and trifluoroacetic acid

af forded: 25

[2-(2-Trifl uoromerﬁ xIld 1ﬁ- [S)tsarng%l 3c?a2clﬂ - -yI oxy)-ethyl]-(4-trifluoronethyl-
benzyl ) - &1 ne hydrochl oride as a white solid (80.5 %, np 188-190 [err]C,

M (+)FAB e Beﬂ%—[ﬁ-%ﬂé—h)niﬂuoromethyl-1H—bcnzoimidazol—4»yloxy)-ethyl—an_xine asa
white solid (73.4 %), mp 210-212 °C; MS EI m/e 369 (M"). '

| Elemental analysis for C17H15CIF3N30 « HCL
20 Calc'd: C, 50.26; H, 3.97; N, 10.34
' . Found: C, 50.29; H, 3.81; N, 10.32

Example 15

25 4-Chloro-benzyl-[2-(6-chloro-2-trifluoromethyl-1H-benzoimidazol-4-
yloxy)-éthyl-amine

The general procedﬁres used in example 2 utilizing 3-[2-(4-chloro-benzylamino)-
eﬂ10xy]—4-chloro-bcnzene-1,27diamine (4g) and trifluoroacetic acid afforded:

30
4—Chloro—benzyl—[2-(6-chloro-2-trifluoromethyl-1H—benzoimidaiol-4—yloxy)—ethyl-
amine fumatate as a light-gray colored solid (79.6 %), np 191-193 °C; MS EI m/e
403/405/407 (M*). -
35 Elemental analysis for C17H14CI3F3N30 » C4H404:

Calc'd: C, 48.48; H, 3.49; N, 8.08
Found:. C, 48.17; H, 3.26; N, 8.11
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30 - El emental analysis for Clerr]Herr]Ferr]Nerr]O.1.0 HO: '
Calc'd: C 49.16; H 3.67; N, 9.55 - Found: C, 49.21; H 3.50;, N,

9.46 - - - . : - 24
. 98/ 35945 .WO 98/35945 T _ . 3 PCT/US98/00613 -
PCT/ US98/ 00613 . Exanpl e 18
(3-Phenyl-propyl)-[2-(2-trifluoronethyl-1H benzoi m dazol - 4-yl oxy) -
ethyl]-amne 5 The general procedures used in exanple 2 utilizing
3-[2- (3-phenyl - propyl am no) - - et ho%pﬁnf@ne 1,2-diamne (4j) and

trifluoroacetic. acid afforded: o : _
(3-Phenyl -propyl)-[2-(2-trifluoronethyl -1H benzoi m dazol - 4-yl oxy)-ethyl]-am

i ne hydr ogum{,bgs.m.zglm[z.qzaqmdo{-&ﬂeih%1mneﬂ§8nﬂmiow-]yibxy\xs

(+)FAB nfe 364 (MrH err]) El epental anal ysis for
C[err]H[e‘rr]F[err]N[err]Ol o HA ethyl}-aminecy ¢+ 4. ¢ 57.07; H 5. 29;
N, 10 Found: C, 56.89; H, 5.15; N, 10.28

PHARI\/ACC]_OGY nds._ of .nve ne
aut or ecept or agoni 8§ §°n°fﬂéfr°?°§ "‘ES?H n exargg \%“P giﬁzg(tﬁeﬁ %g%in S
and rel ease ethoxﬂd)enmnedtﬂ-dmnne (4h) antbmﬂmnmcetiﬂw;d afforded: t hus useful for

treat nent of disorders of the dopam nergic system such as schizophrenia,
20 Parkinson's di sease and Tourette'ss syndrone. Such agents are partial
agoni st sitat the (4-FluprsbenzybA2-€2-trifinosomethy)- Brlbenzaimidszel-4-ylexy retbyl taming) y
useful” in thﬁy&rB&ﬂ&ﬁﬂ@'herﬁi‘hgéla&DQPla aMfle solid (90\49%3d%1§t2291227 % MS EI mie
Affinity for_the dopam ne autoreceptor was established by a nodification of
t he 25 stan%@wbxperlnent al test procedure of Seenmen and Schaus, European
Jour nal of Phar macol ogy 203: 105-109, 1991, wherein honogeni zed rat
striatal brain ti 1 ﬁ.ﬂd‘]plrme(QJIn) and
vari ous concentra?%(&)iﬁegk%ﬁnalgmff& #@ uﬁg:‘m?l I té%(gd_s

' 15 Calc'd: C, 51.20; H, 4.30; N, 10.54

Found: C, 51.06; H, 3.93; N, 10.35

' Example 17

20 ' [2 (2 Trifiluoromethyl-1H- benzonmldazol 4-yloxy) ethyl] -(4-
tnfluoromethyl benzyl)-amine

The general procedures used in example 2 utilizing 3-[2-(4-trifluoromethyl-
benzylamino)-ethoxy]-benzene-1,2-diamine (4i) and wifluoroacetic acid affordg:d:

[2-(2-Txiﬂuoromethy1-1H—bénzoimidazol~4—yloxy)-ethyl] (4~u'iﬂtiorornethyl-
benzyl)-amine hydrochlondc asa white solid (80.5 %) mp 188-190 °C; MS (+)FAB mle
404 (M+H").

3 . Elemental analysis for C1gH15FgN30+1.0 HCI:
Calc'd: C,49.16; H, 3.67; N, 9.55
Found: C, 49.21; H, 3.50; N, 9.46



and washed and counted in a Betaplate scinti Ilation counter. . 30 .
H gh affinity for the dopam ne D-2 receptor was established by the standard

experi'ne% procedure of Fields, et-al., Brain Res. 977)
9%('?;955 %SI ng, ‘I%g en -

and Yama , eds., Neurotransnitter Recéptor B|

Press, N Y. (1978) wher. ei n honogeni zed linbic brain tissue is _
I ncubated with 3H spiroperidol (Spi perEé and v ri ous -concentrations of
test compound, filtered and washed and &8y t h Hydr of | uor 35

scintillation cocktail (National Diagnostics) and counted in a Packard 460
%) scinti l | a{/&:g-&hgglg%onﬁﬁsé[2-(2-trifluoromethyl-lH-benzeimi'dazbl-4-yloXy)-
PCT/ US98/ 00613 : - The resUbtlwld;-familEe tests with conpounds

representati ve ofphis . iyeREhes 3 @Xes&w@%oumzf. ey i@t%@i 5@(@[y1mro>-

foll ow ng table.

(nM  Rat i o ethoxy]}-benzene-1,2-diamine (4j) and mﬂuoroacmc axid at D2 Spi per

1 26.75 -- -- . 8. 85

339 . 38.. )

65. 8 : (3-Phcny1-propyl);[2—(Z-uiﬂu@qmgthyl-1H-benzmgg?zgol-&yloxy)—eg{g_lhannnc '
i ' 44 54. &ydrbchloride aglﬁﬁlite solid (88.3 %)‘} mp 167-170 °C; MS (+)FAB m/e136g ?EM+H").
37.35 10 363 8 86,76 1456

16.8 >~ Elemental analysipfor C1oH20F3N30 1.0HCl: 41. 88 29. 7.

10 . 0.86 . .94 . 11
52.8 mw%%m&m&@@a ©118.0 23.0

13 8.00 Found1 4C 456.89; H 5.38;. M, 10.28 14 1.42
150.5 106 15)  7.77 © 395.0

50. 8 16' . 49.0 66. 2

17 1316 87.0 75IEUHHWACIHII3Y 18  0.56

-- -- Hence, the co_rrpounds of this invention

effect the synth s of th roIransmtt . opam ne and
Gseful in the i coiERORPURSS B PN ERER A Coraias sOGRERPGE afotis, it & fhey
‘schi zophr enisarveRarrhaadm tie gjingdesisaand Teleaset dfcthe risyrotransmitten dopdminea dtheyt aren,

cocai ne thl?sdlg fill 'f&ntrea%%gmaqudl&;rhé}g otf(lheaﬂgﬂaﬁfgﬂé@w%ytgﬁx such as schizophrenia,

20 Parkinson's disease and Tourette's syndrome. Such agents are partial agonists at the
postsynaptic dopamine D2 reccptor and are thereby useful in the treatment of alcohol and

drug addlcuon

Affinity for the dopamine aﬁtorcceptor was established by a modification of the
25 standard experimental test procedure of Seemen and Schaus, European Journal -of
Pharmacology 203: 105-109, 1991, wherein homogenized rat striatal brain tissue is
incubated with 3H-quinpirole (Quin.) and various concentrations of test compound, filtered
and washed and counted in a Betaplate scintillation counter.

30 High affinity for the dopa:iﬁ'ne D-2 receptor was established by the standard
' experimental test procedure of Fields, et al., Brain Res., 136, 578 (1977) and Yamamura et
al., eds., Neurotransmitter Receptor." Binding, Raven Press, N.Y. (1978) wherein
homogenized limbic brain tissue is incubated with 3H-spiroperidol (Spiper.) and various
 concentrations of test compound, filtered and washed and shaken with Hydrofluor
35 scmullauon cocktaﬂ (Natzonal Diagnostics) and counted in a Packard 460 CD scintillation
_counter.



Applicable solid carriers for pharnaceuti cal
conpounds of this invention can include one or
flavoring agents,

al so act-as
agents, f|W0€$/§594§1I id

t abl et-d| sintergrating agents or an encapsulating material.
is a finely divided solid which is in adm xture with the finely
~ The feswjtsefitmitests withtcoripousds nemsamtlvcz@f thigjinyantion arg gwm»@d

s ]

15 carrier
di vided active
wth a carn
26

PCT/ US98/ 00613 -

| i qui.ds. sThe unit dosage form can be,

or it CanHQl?ceE compoul?&)sﬁfgﬁ) a‘} eg&? {E?P cét

itself,
in package form

ants, conp

- sol ub
bi

| ubricants,

ressi on aids,

conposi ti ons cont ai ni ng
mor e substances which may,

‘t he

ilizers sus endi ng
nders oPCI/U USSHI06613 - .
I n powders, the

for exarrpl e

conpacted in the shapg INE abl ets
~preferably contain up Fg&gpﬁ/o ggseog{(:mﬁ table solid.
carriers include, for|exa parate, talc,
sugars, | actose, dext | | ul ose,
sodi um car boxynet hyl o¥2 - eH-Re—i mel ting
waxes and.i on exchangg¢ resfns. . 339 L| qU| d3t863r| ers may be used
in preparing solution§, sugpensi mul i % syru and elixirs.
The active ingredi ent St ; pended in a
pharmaceutically acceptabl ¢ |iqoOdrdcarrierf20ukh as , an of ganic
sol vent, a m xture of [T0O . _both har mac Libcale ceptablel oils or fat.
The liquid carrier cap« i - | - %&:ﬁa&e-uu- ixal additives:
such as sol ubilizers, |enul i fiefd,44buff er 4,66p8 eser vat46ves, sweet ener s,
flavori ng agents, suspendi 99 ag Thic eégl —ageryt colors] viscosity
regul ators, stabilize . pf liquid
-carriers for oral and gparenge/7d adm r1i4§5r ation gl ude wat er
(particularly containfng agarti is as_aboye I 5) c I'TUT OSE
derivatives, preferablysodium 24?1hnvvmef ALS cellul e._saL.uLLon) , al cohol s
(i ncl udi ng nmonohydric al colpl s aocgmol yhyd rmcs al cohdioz.®. g. glycols) and
‘their derivatives, azci Ol TS Eég: g. 1rgctronated Jcoconut or] and arachis
oil). For parenteral } i l——Catrierd Ctan-also-be an oily
ester such as ethyl ofeate2and %sqm opyl 'rme:{I ate. |93epile lifuid
carriers are -used in §TeritJe rrqur g rorm.qgoapost LT on rpar ent eral
adm ni stration. 20 f g'r HoH-d—phs -Eé.uu-c.ajl%gr‘ m,)E':i t§ ons which
are sterile solutionsjor suspengilgss can }150.5%e utijllioged by, for exanple,
intranuscul ar, intrapgri (i €a DCUT a nj eqtgon. Sterile -
sol utions can al so be =t i iidm.n.l.so' dodnisy rati on may
be either liquidjor s id ¢omapsition4omm . 25 166.2 Preferably
t he pharnmaceuti cal coffposTjon I3 4 unit sage 1or tablets or
capsules. In such for| i i %giﬂl VT P9§ &n lmLf dose .
cont ai ni.ng appropriat ¢ 18 quanpigg es of jthe activd-ingredienf; the unit
dosage forns can be packaged coipositions, Tor exanpl € packet ed
powders, vials, anpoules, prefilled syringes or sachets containing 30

a capsul e or tablet

syfREsS o o PO

[t

S,

QL)

‘HT

S

speci fi c psyddpamine andtthbe aseibisefud |melhy u’caunentebérdupammelgwtdmoﬂetselsmhﬁgts
physi ci an. T&&z\ﬁﬁﬁr‘eﬁﬁ, IrkilV'Y §sdabs)! Tgﬁ‘rc{tg'? Wérﬁécalcohol addlcnon, cocaine
add:ctmn, and addiction to analagous drugs.

10

e

Applicable solid carriers for 'phannaceutical compositions containing the

compounds of this invention can include one or more substances which may also act as -
flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants, compression
aids, binders or tablet-disintergrating agents or an encapsulating material. In powders, the

15

carrier is a finely divided solid which is in admixture with the finely divided active

ingredient. In tablets, the active ingredient is mixed with a carrier having the necessary
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35 - psychosis and the size, age and response pattern of the patient.

REPLACEME H 'CLAI MVB: 1 A | :
[err] WO%SEENS wher ei n: . R eE r'% S h;gggggg%@%&%&

trifluoroenmethyl, pentafluoroethyl, heptafluoropropyl, st ra| ght -
chain or branched al k r Qup. hav.i up to.6 carpons or nz tionagll
T O P mpstaR) TP it PR DRSS, S SOTRRGC dtt e TRHG Dgerir
g[m' no, nit Lodesued The powderfiynd eablets preferille cohtaln] wp td 99%kofkshe active 1ngrcd1cnt
err] is S ogen
straight- ch§§WQ%ﬁ° B@%%g%é?%&é &l’%%b“%é%ﬁ ‘HB ppgspfx@t 5&%@%&1@1 SME tgﬁ
atons, cycl okuegays, taxtdee] dext@Gstarch,|gelating ellulasecmethil céllulesee sndiuymtdarbexymethyl
fur anyl )f#’hq L sPy one to
t\l/Jvo sﬁbst ] tué uloseéP ol&/mg hﬁ%t: lo%ﬁpluﬂg%&a%gfﬂcymﬁ%g?{eaﬁﬁ%%er3r/] al koxy,
trifluoromethyl and CJerr]-Cferr] alkyl, and mis 1- 3; or Rerr] is

ghgnyl Eut g![ r Mdr oq?ﬁl% garlnr?% mﬁf{[)@ h§dﬁh§fr€ an"n so]uuons suspensions, emulsmns, syrups

t r ahydr oi soqui nol | n- 2-
Y i s hydr ogednd glxizyeAhe jagthis; nt °§rﬁ“ﬁd“""6ﬁﬂ°¥‘d:\?o%r 1&531' %suspended ina
EI 3 1-5; harmaceuucally @oceptﬁbleuiqaid oslter Sock @k walter, aﬂirbfgamtt deem,n@I mixtuge of
yar ogen, a alre no [{,a
har macolt i o e PRemeaN g afoed @hie Bl fat, The figyid carntt G kin sthes g

to clai m1 wphkarmaceusgalr ra}idltwcbemmhl ,ass sblubilizatsg dedoelsifielrs, buffers, preservatives,

:E ?: ]? Pﬁl)gg;g%/%w t%é@yhm| agefls %EQW |a_§c YthlcléﬂﬁjlgR{a n'iJ Jiﬁors wscoalty

accor di ng tormlhtm,lst@ﬂ@rmmmmmu Suitabler exagplesiof diquicheartiers forsgral and

(4) A corrp
(20 (1H benzo i ugo Zol(‘a‘afrﬂfngﬂatfoﬂ ﬁhﬁﬁmﬁaﬂ‘(ﬁ&du%gl I ?%n%mﬁlggoeﬁddéuves as above e.g.

phar macetd | i 8% sgcggrh\fagyp% glafqral? uewg\pm car oxymethyl cellulose solution), alcohols
~ (including monohydric alcohols and polyhydric alcohols e.g. glycols) and their derivatives,

and oils (e.g. fractionated coconut oil and arachis oil). For parenteral administration the
carrier can also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid
carriers are used in sterile liquid form compositions for parenteral administration. |

—)Hr

20
Liguid pharmaceutical compositions which are sterile solutions or suspensions can
be utilized by, for example, intramuscular, intraperitoneal or subcutaneous injection.
Sterile solutions can also be administered intfavenously. Oral administration may be either
liquid or solid composition form. '
25

Preferably the pharmaceﬁtical composition is in unit dosage foi‘rh, e.g. as tablets or
capsules. In such form, the composmon is sub-divided in unit dose containing appropriate
quantities of the active 1ngred1ent; the unit dosage forms can be packaged compositions, for
example packeted powders, vials, ampoules, prefilled syringes or sachets containing

30 liquids. The unit dosage form can be, for example, a capsule or tablet itself, or it can bc the
appropriate number of any such compositions in package form. a |

The dosage to be used in thc'n-'éatment' of a specific pSychosis must be subjectively

* determined by the attending physician. The variables involved include the specific
35  psychosis and the size, age and response pattern of the patient.
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28 ) (5) A conpound according to claim1 which is
benzyl -[ 2- (2 met hyl - benzoi mdazol - 4-yl oxy)-ethyl]-am ne or a

e e VN ..., * i

benzoi m dazol - 4-yl oxy) - €t hyl ] tan® ne’ or" a pharmaceutical |y accept abl e sal t
thereof. 5 (7) A conpound accordl ng to claim1l V\/m chis

(4- et hyl - benzyl) [2 (2-

trifluorone azol - 4- yI oxy)-ethyl]-amne or a. _
pharmaceut i ca accept abl e ‘salt thereof. (8) A conpound
according to cl al m 1 which is [2-(2-benzyl - 1H benzoi ni dazol - 4-

yl oxy) - et hy ( mine or a pharmaceutically acceptable
salt ther eo i) 4\z{%ﬁlﬂ%ﬂnﬂ\pcorrpoung according to claim1 whi ch |s

(4- met hy$ - benzyl) {2-12-(1,1,2,2,2-

pent af | uor o- et hyl ) - 1H benzoi m dazol ALY I }/ﬂﬂ ne or a
pharmaceutical ly accept abl ey _ (10) A corrpound
according to claim1 which is Y n- -ylmstr’l'ﬁ/l 3(2-
trifluoronethyl-1H benzoi m dazol - -ethyl]- ne or a -

phar maceutically 15 accept abl e sal eof (11) - A conpound
according to claim1 which is benzyt"%S 2-triflfuoronet hyl - | H

benzoi m dazol - 4-yl oxy) -propyl ] -amn pharmaceutical |y acceptable salt
_ thereof. (12) A conpound according claiml which is

benzyl -{2-[2-(1, 1, 2, 2, 2-pent af | uor o-

et hyl ) - 1H be 20| m dazol - 4- yl oxy] -et hyl }-am ne or a pharmaceuti cal | y
acceptabl e & t hereof . - (13) A compound which is-

Napht hal en- 1-yl nﬂlhyhydrﬁgf(rﬂmﬂﬁdrbmﬁqhqthtﬁﬂudlﬁethyl heptafluoropropyl, straight-

benzoi m,dazol - 4-yl oxy] r Q% [@ﬁ% &ﬁl | 88%9 | t
t her eof . 9 (14) A%%Bwu’aggaccor@%&qo% clfar'm Id ‘%0? i@ﬁ&aﬁ? :
t hi ophen- 2-yl net hyl - [zsubmmwdbyone mmusnbmmwleytedfwnbalngm,mmmm, a
pharmaceutical |y accepiaR) )aof 25 (15) A conpound accordi ng

toclalmlvxlmchls 4- et hyl - -{2-[ 2-

(1,1,2, 2, 3,3, 3-h&3s &Y%g?)“é'rgmﬁﬁ)mi = penzoi mi dazol - 4-yl oxy] - et hyl }-am ne
or.a i phalr mﬁﬁhy&agérysﬁﬁéﬁﬁﬂﬁhi@rwdheﬂ BngU£havmgub1@)06a1<b6ﬁpound
accor di to claim or, t

. benzoi mqgazol 4-yl oxy\%(;‘%’}gué‘y‘I #’af %y:flmé&y t_kééﬁ B‘fb‘g%soqw ncl-ﬁheﬂ%l thlengl furanyl,
phar nmaceutically 30 onpysgdingh eachsaptionaliesubstituted by one td &jo substimpnts selected
according to claim 1 Ry Halb% ,F@]__@kaﬁ(gqunﬁgﬁar na“@ébfd_ﬁgﬁ% thyI

1H- benzoi m dazol 0X et am ne or a P uti ca accept abl e
salt thereof . orl%li m%&ﬁdeﬁ@s&k@@nmlng boe 1.3i34-tetuahy lmgumolm-Z-

4- chl or o- benzyl - [ 2- (6$hl or o- 2-
trifluoromethyl - 1H—be oi m dazq| -4-vy| oxy) ethyaﬁt am ne or a
phar macé?nt i cal |y ¥35b %E%é%‘f" bylsmn% OX

n=1-5;
or a pharmaceutically acceptable salt thereof.
(2). A compound according to claim 1 wherein R2 is benzyl substituted benzyl,

thienylmethyl, tetrahydroisoquinoline, furanylmethyl, phenybutyl, cyclohexylmcthyl or 4-
25 . fluorobutyrophenone and R is trifluoromethy! or tetrafluoroethyl. '

3 A compound according to claim 1 which is [2-( 1H-ben201m1dazol-4-yloxy)-ethyl]-
- benzyl-amine or a pharmaceutically acceptable salt thereof. :
@ A compound according to claim 1 which is benzyl-[2-(2-methyl- 1H-benzoimidazol-
4-yloxy)-ethyl]-amine or a pharmaceutically acceptable salt thereof.
30 (5) A compound according to claim 1 which is benzyl- [2-(2—tnﬂuoromethyl-1H—
benzoimidazol-4-yloxy)-ethyl]-amine or a pharmaceutically acceptable salt thereof.
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(19) A compound accordi nj to claim1 which is (4-fluoro-benzyl)-2[2-(2-

trifluyoromethyl-1H msm oxy)-ethyl]-amine or a ' .
phar maceuwffed/# tﬁ“’"‘ Hl,m "LI t thereof. . (20},CM9§mg§d' N
according to 2Pm 1 Wwhifchti s [22(Z-tri'fl uoronethyl - 5 7

benzoi m dazol - 4-yl oxy)-ethyl]-(4-trifluoronethyl - benzyl ) -amne or a

phar maceut i I Iy acce bl e salt .t orrpound
according t cI aithfo r@ﬁ‘ E%’g’(“g t%ﬁ@f‘f?ll ‘{5&?18 ﬁ(ft"??hk'lzbcg’zyjﬁ [f\(f

t ri.f | uor onme triffdororhéthigk hHcdienzalmidazeold4-yloxyy-ethellfapdihe emna ptearmaceatically acccptablc
'phar maceutlgﬁ £ acceptabl e sal t thereof 10 (22) A conpound of
Formul a |: T wher ei n: Rl err] is hydrogen,

trifluor oma('l*)yl Acompdundaceastding|to ch&ptlaﬁhlgbr&iéf(atb;hzyldﬁ bénghimidazol-4-

h b k nal |
cubsti e39§’§‘9§§%‘9¥30 ARt %‘I"?‘ﬂ%ﬁ?&*@“aﬁ‘“ﬁ@é@%‘ ﬁ@?&“‘h‘ﬁ*%ﬁo ’
nitro, COIF} !{tgtg[c ig 1 which/s (damgg;yybcnzyl) [2-( L1,2%8err]

i's hydr ogen -H‘I-[Henﬂiﬂﬁ‘{dazolm loxy]-ethyl}-aniEh€ bf 4 pharmavéitiRamy.

straight - cha| n o |brﬁ aI kyl group haV| ng up to 10 carbon _
atons, cycl 8ffER E?ﬁ’ Sﬁ eredl(CcH err])[err] Ar where Ar is phenyl, thienyl,

_fur'anyl or A compoundﬂwording)td) claitAdhwiich isahisbhen- B-IyBﬁéthylL[QqQ by one to

:\rN?fIS 32?‘% %ﬁw . Sg‘&’agiﬁ ﬂl@ﬂﬁ@éﬂwygﬁhoﬁﬂrgn%@ phgfm%g{t e,l@'agge ble
phenyl but y| salPthereof. or NRlerr]Rerr] is

1,2,3,4-tet gﬁﬁydr O&Hﬂleél@inid%céormnlg% Fﬂmﬁ I?W}ﬁcl]i ﬁtﬂegg%gm %{gﬂwraﬁkw 4yl

Yis hydrog
is 1-5; mdazol&bw P kmmammcheugca&mm@tb altghereof. i s

0, ) i et b . s
?23) Alizonﬁ'gx%&}g@?&? Hpﬁequﬁ -¥ipxy] rﬁt{zﬁ?ﬁw é’@naaq?gma@mﬁmmahlp talfe
treat ment ofhereof. di seases in a manmal which respond to treatnment with

d ' | StS., . o .. ' '

so "¢ P Wik peconging i L aphiehis R BREIR LM IR 2 o
medi canment  irifluonemethplatisbenzoiiidazol-4-ylogyhéthylhaming or.a pharmaceuti@ly accoptable

conpound ac&g kgt o claim 21 for use as a nedicanent in the treatnent of

Par ki nson' s di sease.
20 (13) A compound accordmg to claim 1 which is thiophen-2-ylmethyl-[2-(1H-

benzoimidazol-4-yloxy)-ethyl]-amine or a pharmaéeuu’cally acceptable salt thereof.
(14 A compound according to claim 1 which is (4-methyl-benzyl)-{2-[2-
(1,1,2,2,3,3,3-heptafluoro-propyl)- 1H—benzoxm1dazol-4—yloxy] ethyl}-amine or a
pharmaceutically acceptable salt thereof. '

25 (15) A compound accordmg to claim 1 which is 2-[2-(2-trifluoromethyl-1H-

' benzoimidazol-4-yloxy-ethyl]-1 »2,3,4-tetrahydro-isoquinoline or a phanhaoeuﬁcally
acceptable salt thereof. '
(16) A compound according to claim 1 wh1ch is benzyl-[2-(6—chloro-2-mﬂuoromethyl-
1H-benzoimidazol-4-yloxy)-ethyl-amine or a pharmaceutically acceptable salt thereof. _ |

30 (17) A compound according to claim 1 which is 4-chloro-benzyl-[2-(6-chloro-2-
trifluoromethyl-1H-benzoimidazol-4-yloxy)-ethyl-amine or a pharmaceutically acccptablc
- salt thereof
- (18) A compound accordmg to claim 1 which is (4-ﬂuoro-benzyl)-2[2—(2—
trifluoromethy}- 1H-benzoimidazol-4-yloxy)-ethyl]-amine or a pharmaceutically acceptable
35  salt thereof.
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5 (26) A conpound according to m 21 for use as a nedi canent in the
treat nent of Tourette's syHillﬁkﬁllLul A conpound accordl ng

'to claim 21 for use as a nedi cane nt of . drug:or’

al cohol add 2835945 - - (28) A pharnaceut i cal “conposi t i oRCTWSEsH 0613 -
conpri ses a pharnmaceutically acceptable 10 .carrier and a therapeuticall y
effective amount of a conpound of the. Fornul a

[err] (19) A compmmdiaccording to cla1m 1 whiel fsr[ﬁ-](24tnﬂmtdmg1gh1H-

o eSS R LB - RSB ARLME AL i itacemicaly |

substitut edaay:p@hb&ahthd!eafe subst i tuent s sel ect ed from hal ogen, anino,

: rIg[te:(r)] S h§d@ogen or err -Cﬁ%qogaﬁf]rﬂwgkﬂsr(h ;ﬂaﬁﬁlﬁfop%f-[z ﬁ i s hydrogen,

st r ai ght § ch#ifinasemethyh titenzgimd ylox Mh@ﬂ&%nwamaea@%ﬁc y acceptable
atons, cycl gilewmeteset hyl, -(CH err] ) [err] Ar where Ar is phenyl, thienyl

furanyl or tidi.n eachotl n stltutedb onefo
two substit@htsh g‘eg@pé)gnggtm%&lsé/asém g‘b?ﬁp %[b aI koxy,
- trif1 uor onetbyimine D,Ggenists-wifich cqmla'isleyadramktenngst.o 4 n¥mmal lﬁzﬁleed t]hereef a _

oyt ot Pahhepticnly efiept ¥ aepRnE bt 4 Byblianaiod he fommia < oqui nol i n- 2-y1

Y is hydoe ogen, hal ogen, | ower al kyl, am no, or |ower alkoxy; n

is-1-5; ‘provi ded t hat rr]. s ampbnethyl and.Y is

-hydrogen, Rlerr] and R err] are n M)\ - hydr ogen; 30 or a -
n(ZDQ Use of a conpound of

‘pharmaceutical |y acceptable saf
the Fornul a [err] o “wherein: R Rlerr] is

hydr ogen, trifluoromethyl, pentafl uoKoet hNI hept af | uoropro'pyl straight -
5 chain or branched al kyl 9‘[!@ avingp to 6 car bons or benzyl
"<e

optionally ' substituted to t hree substituents sel ected
from hal ogen, am no, nitro,

whcrem
Rlis hydrogcn trifluoromethyl, pentafluoroethyl, heptaﬂuoropropyl straight-
15 chain or branched alky] group having up to 6 carbons or benzyl optionally
' ' substituted by one to three substituents selected from halogen, amino, nitro,
hydroxy, C;—Cg alkoxy and C;—Cg alkyl; h
R2 js hydrogen or C;—Cs alkyl.
R3is hydrogen,' straight-chain or branched alkyl group having up to 10 carbon
20 atoms, cyclohexylmethyl, (CHa),Ar where Ar is phenyl, thienyl, furanyl,
or pyridinyl, each optionally substituted by one to two substituents selected
from halogen, C;—Cg alkoxy, trifluoromethyl or C;—Cg alkyl; |
or NR2R3 is 1,2,3,4-tetrahydroquinolin-1-yl or 1,2,3,4-tetrahydroisoquinolin-2-

| 25 Y= halZch, lower alkyl, amino, an(i loweralkoxy; =~ - This Sheet Has B
C RN

ora phannaceuueally acceptable salt thereof.

22) The method of treatment accordmg to claim 21 whercm the dlsease u'cated is
30 schlzophrcma. - '

(23) The method of lreatmcnt accordmg to claim 21 whcrem the disease treated is
Parkinson’s disease.

30 | .
- | Ems SHEET HAS BEEN
; REPLACED




hydr oxy, énd C[efr] d erri—atkoxy;— Rlerr] is hydrogen of
Cerr}:Cerr] alkyl; - | FHII" m s ‘hydr ogen, straight-chain or
br anched- up havi i‘j n 10 at OBBT/US98/00613 .
cycl ohexyﬁréﬁ?#"é) (CH er cer J Ar i s phenyl, thienyl, furanyl,
~or ~ pyridinyl, each optlonally substituted by one to two
substituents sel ected from hal ogén, Cferr]-Cerr] alkoxy,
trifluoromethyl and Clerr]-Cerr] alkyl and mis 1-3; or Rerr] is
p he nyI butyl (24) The method ofrealRfrtac¢dRfling 1t clagm 21 wherein the disease treated is
4-tetr 3] -l_yI or. 1,2, 3, 4-tetrahydroi soqui nol i n- 2-yl; 15 :
Y |s hydrogg%%%'lsgéjgﬁ?rbdmr al kyl, amino, or |ower alkoxy; n .
is 1-5; - or a pharmaceutically acceptable salt thereof; in the
manuf act yr e ?3 a THe ﬂ:h GBOE Bf treatment according tb €lairh R§ \ﬁlfcﬁ'ﬁﬂ R HiseRéc &Ba%§ﬁﬁ1g' n a
manmal IC res [0 treat nent wt dopam ne D err]
'~ agoni sts. 20@r B‘? H@OH-se accordi ng to claim29 wherein the di sease
treated is schizophrenia. - (31) The use of treatment according to
clai m 29 whe di sease, treated i Parki.nson' s .di.sease.
(355" The "1526b7 A PRETHEHECESRPIIGn PO COPAIISE  PIBTERGr I e Cle
treated i s carier alda dtripeutically effecive anddunt 6B8¢ompdund of thedbrmulaat ment

accordi nﬂ to claim29 wherein the disease treated is drug or al cohol
addICtI 30 3 : 32
NN
Y nol
N
HN—( 1
A R1
wherein: _
~ Riis hydrogen, trifluoromethyl, pentafluoroethyl, heptafluoropropyl, straight-
15 chain or branched alkyl group having up to 6 carbons or benzyl optionally
substituted by one to three substituents selected from_ halogen, amino, nitro,
‘hydroxy, C;—Cg alkoxy;
R2 is hydrogen or C,—Cg alkyl.
R3 is hydrogen, straight-chain or branched alkyl group havmg up to 10 carbon '
20 atoms, cyclohexylmethyl, —(CHz)mAr where Ar is phenyl, thienyl, furanyl,

or pyridinyl, each optionally substituted by one to two substituents selected
from halogen, C;—Cg alkoxy, triﬂ_uoromcthyl or C;-C;s alkyl;
or NR2R3 is 1,2,3,4-tetrahydroquinc_>1in-'1—yl or 1,2,3,4-tetrahydroisoquinolin-2-

yh -
25 Y = halogen, lower alkyl, amino, and lower alkoxy;-
n=1-5; '

'or~ a phamlaceuﬁcally. acceptable salt thereof.
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