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PCT/ 1 B98/ 01704 - - PI PERI DI NYLAM NOVETHYL TRI FLUOROVETHYL CYCLI C ETHER
COVPOUNDS AS SUBSTANCE P ANTAGONI STS .
Techri cal - Rivglosles7140 This invention relates to _
pi peri di nyl am nonmet hyl trifl uoronet hyl cyclic ether r}%§%93%73g and
their pharnmaceuti cal I y acceptabl e salts, pharnaceuti cal conposi tions
cont ai ni ng SYGPERAINGFIIAL A 45 ; RF subst ance
P ant agoni sts.
- Substance P is a nat &% 3 SUBSTANCTHOR IS
tachykinin famly of pept | des the latter be| ng So- narred “because of their

pr onpt stinulatory action on snooth nuscle tissue. Mre specifically,
substance P is a phar maceut iXeshhivalFélgve neuropeptide that is '
produced 4 n manmal S, .(havin originally been isolated fromgut) and

possessesg a charac @aneg%ﬁ%lﬁ'ﬁs |Q9V%leﬂﬂmlamm°methﬂah1ﬂugrmﬂeﬂmst r ated by

D. F. Veber @tlicdthericompSurdstand
substance P and qt hern{tﬂachykl ninsin the aﬂmpﬁém o%oggg%fmﬁcﬁ%%

di seases comppgitionseeqntainipg suehe compounds, eahdl thet i of sudhOcompbuhdnae,

subst ance P &fgarcE P Shfabdnists. been shown to be involved in the
transm ssion of pain of mgraine, as well as in 20 central nervous system

di sorders such as anxiety and schi zophrenia, in respiratory and

i nflammyfory di seases such as. astﬁg& and rheumatoid arthritis,

respectively, and I n gastr di sorders and di seases of the

G tract, i ke uI CSubatanaeePcBI b trafurally occubrir Crohn's
y ﬁyku nl%eﬂ@d@ebeléﬁ Ol

di sease, etc. s.al.so reported that tac onists are

useful for t‘FF@Y‘PP’Qa?PPé‘ﬁPf tidesithe Jattes being soinoomed dbecausé of thyircprafpt |
dit o | f
conditions, stffil4bey 8&idnoén Sooth ARk R0 M&égé%%fﬁ%ﬁl@ fbstange Ri5 a0 o

neur onal control of the viscera, seni

type, enesi Phargsseytieglly, qative neurppspitide bihatt ds produced iinf ﬁﬁiﬂnﬁlh (having
TS R ety Bt 6 M e 2 e B
a 30 subs a.ttFelHtISh@tﬂd'pr |Rn§)/eherfaa$éah UBPgt. 4680285. | Tied wide RiyoBiemeny Jen at om
as s ub§t anCef Eubstance B 3h& IR %cBykinins in the pathophysiology of numerous diseases
has been amply demonstrated in the art. For instance, substance P has recently
been shown to be involved in the transmission of pain or migraine, as well as in
20  central nervous system disorders such as anxiety and schuophrema, in respiratory
, and mﬂammatory diseases such as asthma and rheumatoid arthritis, respectively, and
in gastrointestinal disorders and diseases of the GI tract, like ulcerative colitis
irritable bowel syndrome, Crohn's disease, etc. It is also reported that tachykinin
antagonists are useful for the treatment of cardiovascular diseases, allergic
25 conditions, immunoregulation, vasodilation, bronchospasm, reflex or neuronal
control of the viscera, senile dementia of the Alzheimer type, emesis, sunburn and.
Helicobacter pylori infection.
International Patent Publication No. WO 97/08144 discloses a wide variety
of substituted piperidine compounds including piperidine compounds having a

30 subsutuent comprising a fused ring moiety including an oxygen atom, as substance P
antagonists,
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Subst ance P antagoni sts having inproved activity and fewer side effects
are desired. Brief Description of the
Invention YE0 9925714 The present invention provides PCIIBI8/N1704
pi peri di nyl am nonet hyl tri fl uoronethyl 2 cyclic ether conpounds of the
. foll owi ng chem cal r err and their
phar maceutical ly ac aP S‘é‘éﬂ“f‘& mroved activity and fewer sifecaffeptsi s
q err] - err Jaredesiydd. 10 R[err.] i s hydrogen,. (l.err]-Clerr] alkyl,
hal o Clerr]-Cferr] alkyl or phenyl; ‘Rlerr] is hydrogen or
" hal o; Rl err] and R err] are i ndependent | y hydrogen, -
Clerr]-err] alkyl or halo glafds 4__, .. .. and n

is one, two or three. 15 are useful as substance
P ant agonPsts, and 'I'Htrugresestairwlentmn profndES @I}ﬂﬁ&hﬂﬂmﬁoﬂieﬁ@r defuofimeagyndi t i on

selected fro rﬂl i ovascul ﬂl ses, allergic di sorders,

angi ogenesi sr&‘ggs et ?ompé:g{lcfsr?g 3&@ F@m@é?ﬂ'ﬁ“ 2(Mer vous system di sorders,
I nfl ammat ory di seases, enesis, urinary |l{1cont| nence, pain, mgraine, severe
anxi ety _

(CHz)n

and their pharmaceutically acceptable salts, wherem
R'is C)-Cg alkyl;
10 R? is hydrogen, Cy-Cg alkyl, halo C;-Cg alkyl or phenyl;
Ris hydrogen or halo;
R* and R® are independently hydrogen, C,-Cs alkyl or halo Cy-Cg alkyl;
and
n is one, two or th'ree..

15 These compounds are useful as substance P antagonists, and thus useful |
for treating a disorder or condition selected from cardiovascular diseases, allergic |
disorders, angiogenesis, gastrointestinal disorders, central nervous system disorders,
inflammatory diseases, emesis, urinary incontinence, pain, migraine, severe anxiety
disorders, stress disorders, anxiety, major depressive disorders, major depressive

20 disorders with anxiety, depression, sunburn, sexual dysfunction, bipolar disorders,
substance use disorders, schizophrenic disorders, movement disorders’, cognitive
disorders, and diseases, disorders and adverse conditions caused by Helicobacter
pylori, or the like, in a mammal, especially a human. These compounds are



di sorders, stress disorders, anxiety, major depressive disorders, major
depressive 20 disorders with anxiety, depression, sunburn, sexual

dysfunction, bipolar disorders, substance use di sorders, schizophrenic
di sorders; nRWIsEII4 di sorders, cognitive di sorders, ag@mggﬁﬁﬁﬁgs,
di sorders and adverse conditions caused.,by Helicobacter ylon, "or the

like, in a mmmal, especially a human. 3These conpounds are WO

99/ 25714 . s . . .
PCT/ 1 B8/ 01708_2])801&_11}’ u_seful as anti mﬂammatory or anti-emetic agents, or agents forfeanng

especial |y usi%disordersnt SuchNSdiserders jnchrde amfdr depredsive dRgRIet, Geprédsiongent s § or

treating . disoree ch CNS di sorders |n¢lude ngjor depressive
di'sorder; deprassi n,bl%gdgs%{:d%%aj r TR S@ lap) Magicyeapregsion (tipglares;

. dysthenia, mayclothshmjer eisoider), @hxipty! &_&orﬁér,-_obsessive—@b’nﬁ(%%ii@é’ Biordde YOICH! ) -

anxi ety dlssorde.r,diob ess| ve- conmpul si ve di sorder ( ), . 5 pani

di sorder, phdBMSs fﬁié?t P thp@g'iﬁup'@gg stupid ydeomen engrealgid andiredgmitimi ti ve

di sor der's sudoplers! QBB denithtla 3R Ehdebric! URORERT mallicsg, camRopndg are al so
i ' Fone PORBeE 'S

useful for Tourette's Syndrome, akinetic-rigid syn %i sorders

associ at ed wius¢fubden Tautstie’s Syndremee  akintichrigiel eymikonie sinavenidt Qhiddtders

dyski nesi as. ,eenei u ar artjcul arl seful . in the
treat nent of %%Fg%ﬁ | ng%ag% e, ?ai@ve %@Fﬁ?@d °§Hi4¥§lﬁﬁﬁs@§y enesi s
such as enesiThessrcompogrels arer irticatirly yseflicinahd @a8M8Nt of emesis, In%ﬂifdﬁ:giagﬁte surgery,
pregnancyy n%iaﬁ{ﬁ vegt.ip%ul ar disorders, foxins, r_&g‘gai ne, an ’
variations i AoIhver cPARPRSTY SHess Sich.as qopesis orgauser indiced by ehemotherpypounds
are of use radiation) sirfety,t pre tmdétfone Vestibsilal -ant . l astic

Bety,! pregiafi®y) imétfone Westibiilat aﬁg@g%y%ﬁ HiHERR A

agents, including those used in cancer t , and SI’s T nduced by
ot her pharna P 1 intercrapical pressyre; s Most spegificallya these compophdsnate of s e

conpounds ar én e HRatueRf o8 enfbdis ISP tF“ gﬂg A9Qni ot $ . W th | ower
susceptibility to ?ret abol i srr%si’n a ng’fﬁ%ﬁ [ su%?&é%? mcg"élf?@ép%fﬂ“?e human.
Theise CQWOUMWSE‘E’W m&wedhbwmﬂmr?qh&molbgicﬂa%genisnﬁkuousng_ h%/pgr-
anal gesi gspaidi; C PkdeoOSlaoperat i ve pain and pain associate
with nerve k&prﬁggfn%g@ 5’0 ““9W%ds‘%ﬁé§%m§ﬁﬁfs‘@ﬁ%ﬁﬁo%gap% rel ates
to a phar mac@thilewsr sussepsibility tomethloolism in a meniradiah Behjébt, Hssefallp h hnagONdi ti oN

for which an ' lvity toward.substance Pis ~ ~~ needed, in a _
marmal , whi cﬁﬁ%g%ﬁpggé&aﬁea%uﬂ%@'ﬂffq AeRte Paino Inglwding (hyper- or

a phar maceut amalgesiy paine agirapatiic seih, tpobtispeiilve phil ahd %ﬁn afsb&mbd %?thinggf;r eating
such dhsorger or condition, and a pharmaceutically acceptable
carrier. 25 ) The invention also relates to a nmethod of treating

Cubstonge. oL o paaite rsen ik 1 o BBl Ll g o
a mamal in FeAbne gqdisorder of cenditina for whichraptagenistfactivity toward substance P is

needed, in 2 mammal, which comprises an amount of the compound of Formula (T),

or a pharmaceutically acceptable salt thereof, that is effective in treating such

disorder or condition, and a pharmaceutically acceptable carrier. |

25 The invention also relates to a method of treating a disorder or condition

for which a_ntagonist activity toward substance P is needed, in a mammal, which

comprises administering to 2 mammal in need of such treatment an amount of a

compound of Formula (I), or a pharmaceutically acceptable salt thereof, that is

effective in treating such disorder or condition,

30 The invention also relates to a pharmaceutical composition for treating a

disorder or condition selected from cardiovascular diseases, allergic disorders,



conpound of Forrmula (I), or a pharnmaceutically acceptable salt thereof,

that is effective in treating such disorder or condition. 30 -

The invention also relates to a pharmaceutical conposition for treating a
di sorder or condition selected from cardi ovascul ar di seases, allergic

di sorders;, WO99%25714 WD 99/ 25714 PCT/IB98/01704

PCT/ | B98/ 01704 4 4

angi ogenesi s, gastrointestinal disorders, central nervous system d| sorders

i nf | anmat ory abgivgenssis, gaswaipisstingl | Mﬁr&nm&nmlnmwus paystem niligerdére; severe

anxi ety e | DX 1e€ e
di sorders, maj oé‘ﬂl&% eslga%/ers’ éﬁesﬂ 2%?{ ?acrmsn%vm M‘hqug{"‘ﬂ{ geepresm%’

sunbur n; sexumkordb;sfmsst disorderk)i qmieey; mtjerodepesssive dﬁordersuhmjoarﬂeprem
di sorders,. hreni ¢ _di sqrder.s, -nhoyvenent oy ders, niti
di sorders, ‘SS‘HS%‘-: tg 3?%*?‘9%%?&‘“3&/&* @6‘5'}8? @‘éﬁ’é%‘é"&y

Hel i Cobactser substancBise Hisordbre? sBIBEBRtenRS &klmoaenkeﬁmborde&m Veg an
anount of the conpound of FOHTU a or a pharmaceutically
accept abl e saqhsordmr@éfdlsem&t d1$osde@$ and: pdvpese| conditions: ¢augpd by Heliobecteri sor der

or condition, %%). ‘*’-F&C&ﬁ@@ The
i nvention al gl at es to a net dilo rﬁm&eancaglfog:(h)tre(gélrml%rmpg%ddﬁ I on

sel ected f ranrmulaa(l)dorca/jﬂmnndcamwtm zoeptable saltalndrmf,g:hat is effestivecinrteating

angi ogenesi s, astroi test di so ral .nervous system

di sorders, i nTCRMiTRIEeE s copdii aphm ‘fﬂfg]ii%é TPS‘T% S cont i nence, pai n,
m grai ne, I@evere anXheimeﬁﬂoi‘:led&élﬁtesﬁdiﬁfeﬂmd oftredin‘gchrdéﬁréer oRRyndiian M) Or

depressive disorders maj or . depressiye disorders wth 15 anpxi ety,
depr essi on, ﬁoﬂiﬁﬁ ‘E‘]’S?E‘?‘f?ﬁct isgasesy; pllargic (lisasdeats cangiogessisnce use

di sorders, scisgoRl&ea] sis&a&@ (aftdl neFROUE SRR Bboraht ShflamhASH dideds,

di sorders, and di seases, disorders_and adverse-condi ti ons caused. by
Hel i cobact er pesisn, uringry, incontinepgénhgin, coigraine | Seyere anxiegh disouieps | sttessg

adm ni st eri ngg] S of a
conpound of Fo%% a % E Y, o#lé}gln égrr;ggedd%?%eﬁ ’| yjélé?%r?&@%ea%m
t hereof , that anxsﬁtsefdepmssuone sunbum; eenelat dysfimotioxt, rbipmdar rdisosdecs; sdnsancedese or

Cond Lo M ol WSS B ARt SHERRS RSB LT e o

condition to dikdasds, ﬂnoidetsemd\ adverse appditians, caméedobﬁ Helicobacrer yloph, Girea of such

di sorder or conditjon =atner1t used .here ers to
Che met of 1 RApR| SRl B il compriving B Ds S pREE: BERR A S

treatment an amount of a compound of Formula (I), ora phannaceutlcally acceptable

20  salt thereof, that is effective in preventing or treating such disorder or condition.

" The term “treating” as used herein refers to -reversing, alleviating,
inhibiting the progress of, or preventing the disorder or condition to which such term
al;plies, or one or more symptoms of such disorder or condition. The term
“treatment” as used herein refers to the act of treating, as “treating” is defined

25 immediately above.

Detailed Description of the Invention
In this sp;ciﬁcation, the term "halo" means F, Cl, Br and I, preferably Cl or

30 The term “alkyl” as used herein refers to ‘straight or branched chain
saturated radicals, including, but not limited to methyl, ethyl, n-propyl, isopropyl,



Det ai | ed Description of the Invention ' In this specification,
the term"” haI o" means F, C, Br and |, preferably d or - F. 30
The term "alkyl" as used herein refers to straight or branched chain

saturated r including, but not limted to nethyl, - nr opyl ,
 sopropyl alo%8hsna %0 90! 95714 Ycbibosliad

PCT/ | B98/ 01704 5 | 5 and
t-butyl. butyl The term"halo CJerr]-Clerr] alkyl" is used herein
to nmean a streﬁ‘%mtybranched or - - cyclic Cerr]-Cerr] alkyl

substituted by one Ofhertefr"Halor©F€q allylyisaized hedeifi @/@Ban ilﬂhi%ht,'ﬂiiﬂﬁcﬂed or
corrpounds i nclu but are not limted to, trifl uororre hy di fl uoroet hyl ,

5 trifluor oél’ﬁ?lcl'cﬁ alley, substitytel &% ©Rg Pr more(preferably oz

tetrafl uoroi sQRGLOMMls include, BENTAL | A" WIQRRT APY ?ﬁﬁ&ﬂ o %&18'? and
the |ike. ine gl’ he conpounds O@Fgl;’)rr#ﬂﬂda c%nt aln at east two
chiral cenfer sriflyegoethyl,  peatafiforrethydixi s trifraisoprapyk t t tetrafhicasiseprepyl,soner i ¢
pairs of opti ' s. This invention includes
both the indi &?Ac}ﬁ%lfqmlﬁsotocnedyg%g*ﬁthﬁlgmggrﬁﬁ%luﬁ@stﬁ%#kelo Forrmula (1) together

Wi th nixtures theredfhe compounds of Formula ® laéﬁilﬁratﬂéhsgtvmlbhﬁ cemesoandds of
Forrrula(l) r%lf at V\,here err],. err]-C.err al kyl; Rerr] is

hydr ogen, P‘I(VFR;[' e di et E?‘F]d]eﬂpﬁﬁarl iﬂmeﬁhéﬁb!dng[ err]

"< hydr ogen Op TH lift¥enfi6n inBhudéd D
hydr ogen, C[errl]nieré[ err]s al kyl lor hal OO@M(%r]ﬁlﬁg[ﬁ%r'ﬁ?ﬁ m&i}%ﬁ%&y"f nis

one or twd0 1Formula ) together withrpixtures th ¢l‘e¢ﬁed group of corrpounds of Fornmul a

I t hat wh [AORT, d’reéh I
'El‘l)f : 3or o?ret hyIer glr " jﬁé d:st%upr]f i E gé’ofgl?gﬁkﬁﬁk% Q&?at nd >I;[er r
are hydrogen. alkyl; R?is hydrogen, Crts aﬂmkdmlmﬂis—cafalldibonpﬁeaylﬁ iphpdregeabdry have
(2S, 3S) - . conf 'ﬂ%g ari@gnd'\f{ii}e CPde%erngen%}B' ogen, ‘&-%e a{kyﬁg hal%OCI-C3 alkyl; and

Preferred indiVi conpoundas
(2S,39)-3-(6- méshmoﬁﬁotrlfl uor onet hyl - 1, 3- di hydr oi sobenzof ur an- 5-

| ) met hyl no- 2- phe eridine or _its salts;

{2)5 38)y3q?16 met hgxy‘g{n E“eﬁ)ﬁ{?f“é gropp of eqmpognds 9 Forane () isihat wherein R is
yl ) met hyl ami neneryR P hpddegen, dhelify], Afiflhdromedh: 3 4
(251395 (6. iy sute O T T or oret hyi g s yeroge: and R

The compounds of Formula (I) preferably have (2S,3S)- configuration with
| the piperidine ring.
20 . Preferred individual compounds are:
(28,38)-3~(6-methoxy-3-trifluoromethyl-1,3-dihydroisobenzofuran-5-
yDmethylamino-2-phenylpiperidine or its salts;
) (28,35)-3-(6-methoxy-1-methyl-1-triflucromethylisochroman-7-
yl)methylamino-2-phenylpiperidine or its salts;
25 (28,35)-3-(6-methoxy-3-methyl-3-triftuoromethyl-1,3-
dihydroisobenzofuran-5-yl)methylamino-2-phenylpiperidine or its salts;
(25.,35)-3-(6-methoxy-3-phenyl-3-trifluoromethyl-1,3-
dihydroisobenzofuran-5-yl)methylamiino-2-phenylpiperidine or its salts; and
(28,38)-3-[1-(6-methoxy-3-methyl-3-trifluoromethyl-1,3-
30 dihydroisobenzofutan-S-yl)ethylamino]—Z-phenylpipeﬂdine or its salts.
Particularly preferred individual compounds are (2S,3S5)-3-[( 1R)-6-



di hydr oi sobenzof ur an- 5-yl ) net hyl am no- 2- phenyl pi peridine or its salts;

(2S, 3S) - 3- (6- net hoxy- 3- phenyl -3-trifluoronethyl-1, 3- . .

di hydr oi sobenzof uran-5-yl ) et hyl am no-2- phenyl pi peridine or its salts; and
(25,39-3-[1 %F net hoxy- 3-met hyl -3-trifluoronethyl-1,3- 30

di hydroi sob&RBR&4n-5-yI) et hyl ani no] - 2- phenyl pi peri di ne PCTABWOLWS ¢ s
Particularly preferred individual conpdunds are (2S, 3S)-3-[(1R)-6-

WD 99/ 25714 .
" PCT/ | B98/ 017gzpthoxy- -methyl-1 -tnﬂuoromethyhsochroman-?-yl]methylammo-z- 6

gﬁg EST%I ée” bt 1ﬂenhfnhf '&Orﬂmfsm&' %g&hr@ﬁsﬂ [ [(R)-Edethb 3L R yR3-
1 (2S,39)-3-[( uommmwrdMM@miwzo@uan-s-yl)methylarmno-z-phenylpzpendme or

tri fI uor oret hylad, 3-di hydr oi sobenzof uran-5-yl ) net hyl am no- 2- phenyl pi peridin
e S salts Further, the present invention

prow des & corrpoun(FuaherFthépnkeht(dvbﬂﬁon de]sacompoundofFonnula herein Wis
hydrogen or  O=)C wherein Qis H, err]-Clerr] alkyl or halo

Cerr]-Cerr] alkyl; R[err] |sl{;’[err] Cerr] alkyl (preferably
methyl); Rlerr] is hydrogen med herg] al kyl, halo (Jerr]-Cerr] alkyl
or phenyl (preferably hydrogen, ﬁ t‘(bhfzi L,uoronet hyl or phenyl); and n
is one, two 10 or three (preferabl W’ or vvo) These

-conpounds of Forrmula (I11) can be up
the conmpounds of Formula (1). They

chiral center. Therefore, this Ryent ion al so includes both
i ndi vidual isonmers of the conpoufids of Formula (I11) together with
m xture thereof 15 Pr ef er(myi conpounds of Formula (111) include

enantioneric pairs of
wherein W is hydrogen or Q(O=)C- wherein Q is H, C;-Cg alky! or halo C.-Cs alkyl;

R' is C,-Cs alkyl (preferably methyl); R is hydrogen, C;-Cs alkyl, halo C;-Cs alkyl
or phenyl (preferably hydrogen, methyl, trifluoromethyl or phenyl); and n is one, two
10  or three (preferably one or two). |
These compounds of Formula (III) can be used as intermediates to prepare
the compounds of Formula (I). The compounds of Formula(Ill) contain one chiral
center. Therefore, this invention also includes both individual isomers of the
compounds of Formula (IIT) together with mixture thereof. |
15 - Preferred compounds of Formula (II) include enantiomeric pairs of
5-methoxy-1-trifluoromethyl-1,3-dihydroisobenzofuran;
6-methoxy-3-trifluoromethyl-1,3-dihydrobenzofuran-5-carbaldehyde;
5-methoxy-1,1-bistrifluoromethyl-1,3-dihydroisobenzofuran;
6-methoxy-3,3-bis(trifluoromethyl)-1,3-dihydroisobenzofuran-5-
20 carbaldehyde; |
6-methoxy-1-methyl-1-trifluoromethylisochroman;
6-methoxy-1-methyl-1 -triﬂuorome;thylisochroman-7-carbaldehyde;
5-methoxy-1-methyl-1 -uiﬂuoromethy1-1,3-dihydroisobenzofu1fan;
6-methoxy-3-methyl-3-trifluoromethyl-1,3-dihydroisobenzofuran-5-
- 25 carbaldehyde;



-met hoxy- 1-tri fl uoronet hyl -1, 3-di hydr oi sobenzof ur an;

-met hoxy-3-trifd uoronet hyl -1, 3-di hydr obenzof ur an- 5- car bal dehyde;
-met hoxy-1,1 -bistrifluoronmethyl-1 ,3-di hydroi sobenzof uran;

- met.hoxy- 3,v3e bésshis | f | uoromet hyl ) -1, 3- di hydr oi sobenzof ur agepz

ar bal dehyde; 6- met hoxy- 1- get hyl -1 -trifl uororregfglgl]fglg@c?%rormn;
-met hoxy-1 -nethyl-1 -trifluoronethylisochroman-7-carbal dehyde;

5- met hoxy- 1- net hyl -1+ 'meﬂ ) 3 e 3-di | sobenzaf ur an;

6- net hoxy- 3- net hyl lil%miﬂﬁll&? uo%ﬁeﬂﬁﬁgﬁ 111’3@“3'?%%(8@{%%502’5%?‘5@% 5- 25
car bal dehyde; - . 3-trifluoroi€thplos-gisthbky-3-phenyl-1,3-dihydroisobenzofuran-5-

PCT/ 1 B98/ 01704 chvde:. ) _ 7 .

1 -trifluor onﬁw -géenﬁlf%oxy- 1 -phenyl -1 , 3-di hydroi sobenzof uran;

3-trifluoromet hyl - G-aeetyhSmiethgi-platsbxy-B-RdorBmemgl. £ 9 RN& b s dian.
car bal dehyde; and ' -

5-acet yl - 2 net hyl - Sarticulagly prefered rompowndsrefiFopnula (B inthide:dr oi sobenzof uran 5

Particul arl r ef er g 1R Ak ), Lnclude:
(1R) - 6 ot hoxy- 1 i oo g shbibAedospuen |
El?)s) 6;3 met thgxy- 1-1 nﬂRDyﬁ-mttlmxy-_l-ﬁﬂeﬂM-dmﬂhmbml ybmethylisochioman/7-cabiladtgasy de;

- 6- net hoxy- 1- -1-1rjugro hyl i sochr.omgn;
(1S) - 6- net hoxy}/l- %#é?ﬁ'#'ﬁh%@ﬁ@ﬂF&ﬁﬁw5 car bal dehyde; 10
(1R) - 5-met hoxy- 1- mgl8)y6-méthbnty-f-triethiyD [erifhyor is6ld -SERAIRGdIT an;

(1R) - 6- nef hoxy- 3- mih{% -3 -triflyoronethyl-1, 3-di hydroi sobenzof ur an- 5-
car bal dehife: -5-methoxy-1-methyl-1-triflucromethyl-1,3-dihydroisobenzofuran;

(1S) - 5- met hoxy- 1- Mgt RVE-mbthbky-3- miéeh gﬁﬁﬁﬂq 5 10 | 9%‘3}?1‘9{ gran; and
(1S) - 6- net hoxy- 3- gt% - 3- tirE}; fl uoryg.rret y r‘-"%@%’%‘/@&‘g@o enzo ursan- 5- 15
car bal dehyde.¢arbaldehyde; General synt hesi s: The

pi peri di nyl ani non”ekmjls.,h&&,é%fl%aa@{?? -Pﬂﬂﬂo%%%lgéb%‘% Ou%ﬁltfsp:g{quf ol I owi ng

Formula (1) of this I'nventi e prepar
reaction 20  schef(-6-methoxy-3-methyl-3-trifliorosethyd 1 |Sedittydssisobestiofighes. i N t he
reaction ﬁchem&eﬂﬁfe_follow, Rlerr], Rerr], Rerr],

5
6
5
6
c
6

N

General synthesis:
The piperidinylaminomethyl trifluoromethyl cyclic ether compounds of
Formula (I) of this invention may be prepared as described in the following reaction
20  schemes. :
' Unless otherwise indicated, in the reaction schemes that follow, R, R?, R,
R*, R®, Q and n are defined as above, and Z represents hydrogen or amino protecting
group. |
Scheme 1 illustrates a method for preparation of a compound of Formula
25  (Ia) by reductive alkylation of Compound (I) with Compound (III).



Rlerr], Rerr], Qand n are defined as above, and Z represents hydrogen or

am no protecting group. Schenme 1 illustrates a nethod
for prepar ation of a conmpound of Forrmula 25 (la) by reductive al kyl ation
of npound {5 3 wi th Conmpound (I111). WO 99/ 25714

PCT/ ) B98/ 01749 9925714 , PCEH{IBIB/01704

Schene 1 8 R

[err] F3 . _ .

<Reductive Al kyw z R? - A conpoundgaf Fornula (la)

wherein Z is hydrogen or. an am :
synthesi zed by reductive al kyl at¥ o
(I'l) with a.conpound of Fornula (#
. as described in the Internationa

%pn be

of Fornula
' CHQBcedures 5
97/ 03066. The
educi ng reagent

. 0 protecting group

£m ne conpdiahd
ording to t he
ent Publi.cation I

In a reaction Ny t sol vent. S The suitabl e reduci ngl reagents are, for
exanpl e, boroh des such @ﬁ odiumtri NEbor@RY dr i de
(NaB( QAc) 3H), 2 Qhydri de BH[ er r]) SOdI um cyano

10 (LiAlHerr]),
sol vents such as
HF), di oxane and

-78[err]Cto the

bor ohydri de ( NaBR3CN) branes, II[nl unT aom- g}
and trial kyl sil ai. e _sol ts i ncluge pd|ar
“met hanol , et hanol , (et hy &geﬁ (féfqu 7 ahy deof ur| N\
et hyl acetate. The reaction can be conduct ed at from abo

refl ux tenperature of the solvent, preferablﬁa}romOto 25[err] C for
S mnutes to 48 hours, pref er abl 0 5 to 12 hours. Preferably
Conpounds (la) wher ?P"!Q%d S hgrmpulag ) wherein Z is hydrogen or an amino

protecting group, can be synthesized by reductive alkylation of an amine compound

of Formula (II) with a compound of Formula (i) according to the known procedures

5 as described in the International Patent Publication No. WO 97/03066. The
| reaction can be carried out in the presence of a suitable reducing reagent in a reaction
inert solvent. The suitable reducing reagents are, for example, borbhydn’des such

as sodium triacetoxyborohydride (NaB(OAc):H), sodium borohydride (NaBHj) and
sodium cyano borohydridle (NaBH;CN), borames, lithium aluminum hydride

10  (LiAlH,), and trialkylsilans. The suitable solvents include polar solvents such as
methanol, ethanol, methylene chloride, tetrahydrofuran (THF), dioxane and
ethylacetate. The reaction can be conducted at from about -78°C to the reflux
temperature of the solvent, preferably from 0 to 25°C for 5 minutes to 48 hours,
preferably 0.5 to 12 hours. - Preferably, Compounds (Ia) wherein Q is other than

15 hydrogen can be obtained by reacting Compound (II) with Compound (Il) wherein
W is an acyl group. This reaction can be carried out in the presence of a reducing
agent such as NaBH;CN and a Lewis acid such as tin(TV) chloride (TiCly) in a
reaction inert solvent such as dichloromethane (ZTetrahedron Letter, Vol. 31, p. 5547,
1990). When Z is an amino protecting group, ihe amino protecting group can be

20 removed after the reductive alkylation usmé methods known to a person skilled in
the art (see, e.g., Protective Groups in Organic Synthesis, T. W. Greene; ét al., John
Wieley & Sons, Inc., 1991), to obtain the compound of Formula (I). Specifically,



15 hydrogen can be obtained by reacting Conmpound (I1) with Conpound (I111)
wherei n " Wis an acyl group. This reaction can be carried out in the
presence of a reducing agent such as NaBH3CN and a Lewis acid such as
tin(kV) chl gyhekpseihi Cl[err]) in a reaction inert solv S

di chl oronet hane (Tetrahedron Letter, Voé 31, p. 5547, F%Ff?pm@\hen Z
IS an am no protecting group the am no” protecting group can be 20 renoved

after the red,me;,lz/g Prara SV HRLY 4] perso | I led in
the art (see, ‘Protective %3%5%2 I'n zBa‘J’r% g\%y remove °Greene,
et al., John presencew a1 #0jd suclsenHCl inraoreactio® @ikt sonventewwasmdtmomﬂmnd of
Formula (I). I 99/ 25714
PCT/ | B98/ 017 @%ﬁn&pﬁ@e(yg under nitrogen atmosphere). : when Zis -
tert-but oxycar bony| A sattingantériab of BermuBOE!) kan ROfreped ﬁ{b ol he

in a reactlon I nert so ve t suc as

presence such, as. HCG
met hanol ndé’? gﬁé 98)3]“}"3@’1?1138}’13’@5%@? 601'{11@“941 Whicltean b prepgeshbmthenspher e) .

A starting Hﬁm&gthgasg%g&; I eI rotection
5 of a (2S,3S)-3-an no- 2- p@mﬁ;&ﬁ?‘%‘g K ﬁ‘ec conmo&%bp%%bgﬁh‘%gﬂ’@% prepared

by the Wﬂ@%ﬂ %9[ ha’hs nﬁ@g%mpﬂmd}fﬂmplpmtﬁﬁqlh@ ofithe édigpoludsastnat i onal

Pat ent’ Publ i ggiiy %44 The nitrpgen protectjon of the
pi peri di ne r| ng the conpou gstggéylf g% %W&e‘ﬁ‘?ﬂs)“éﬁ ed Wafori ed out
accor di ng tockampln feoduetuationala Pattas Publieton Mo WO 97/03063X3”§Ulﬁblet he

I nternati enal Pa ent Publ i Sui t abl e

f?atlon N&@ WO 97/ 03066.
prot ect i ng gPou ] lesBoc, brazvloxysapenyl ishlegitle fﬂbbzmawd as
(abbr evi at ed Cbg) or tnﬂuorﬁ&it)'l OfFoi éxaidplbomgai%rbmfo?.r ’%Sa cdtlidd §gen

y trealing

protection by Boc, c%{?g garrl ed out
(28, 39) - 3- ? ik PPpAmin j E@@n&m@nmmo@mdmbmconmn the
presence o W@l aSbaedidd i carbona
triethyl am ne, npoundg&?)i?hF%Ydrg? (F?‘? g’ﬁ“ﬁ%’“&r &bar ed by
fornylation laming. i on of conpounds of Forrmula (1V) as illustrated
'n Schemgs2. Compounds of FoRRAR RIS cad B lrxlepared by formylation or acylation

of compounds of Formula (IV) as illustrated in Scheme 2.

Scheme 2
R? R?
F,c1Q F,c—Q
(CHpn (CH,)n
<Formylation, Acylation> v
OR! OR!
™ am

Known formylation or acylation methods can be used. For example,

20  direct formylation may be accomplished by contacting Compound (IV) with a
suitable formylating agent in the presence of a suitable catalyst.. Suitable
formylating agent/catalyst systems includes dichloromethyl methy] ether/titanium

aowv chloride (CHCHOCHS,/TiCly), trifluoroacetic acid
(CF;CO;I-I)/hexamethylenetetramine (modified Duff’s conditions) and phosphoryl



<Fornyl ati on, Acylation> _ [err]
(v (rer) Known
formyl ation or acylation methods can be used. For exanple, 20 di rect

formyl.ation acconpl i shed by contacting Conpound (I with a
sui tabl e for.nyigtgyii‘r‘\g agent in the presence of a suitable p&?’&ﬁ’@f"f" :

Sui tabl e fornyl ati ng agent/ cat aI-y%Q systens includes dichl oronethyl

ethyl eth Lt ani . _.chlori
et (oAl UPclt Wil Sl oo sitpaly, v
(CF[ err] CO eforfyltidre afiCompyting nEV)e with 'CRACHOOR)/ TiCE0cdRUlef catricObidi thiNs) and

phosphor vyl . . WO 99/ )
PCT/ | BO8/ 017'63"“01’ mert solvent under nitrogen atmosphere. - The suitable solvents intipdes

trichloride ditkletohRthahe -dicMotoeBRhE bt 14 [ ecifically, |
t he fé’r | at.i on of npound (I\/)Et%”?%%[iez?ﬁw,rﬁrgwed [err]
can be catritonabent 1j mingte to 10 hourse poaferably i-7R2Ct fos 6| mriantes tondidbus] t Thegen

at nosphere. i [ pcludes . . i chl qropet hane and

1, 2-di chl or o%?ﬁé%gﬁ%t #?’Sﬁ‘ggé&ﬁeﬁ}ﬁ%ﬂ pyqHop dn ??98’%?‘?“6&13@* ¢ traghon 5 - f or
about 1 ni nuecaditionsidisdhesed & IntemefieiahPatynt PiBlicatisd WO og/24p811i nutes to 4 hours.

The Duff regg¢tion be. al so applied to the fornylation in
accordance with t hg‘?sf’éﬁéﬁag’% mdirect 1o op; method comnrisesc@ halogenatingnat i onal

Pat ent Publ ilcm;i:onﬁdm)Q(li)Zéﬂ&(hia% the halogen atom by a %0%8%%&3&?: ®§)i ndi r ect

formyl atjon hal ogenati ng oun , (i)

fhod conpri ses )
repl acin tk%‘gﬁ&?’{ggém’ desyHan y cyano-yehstitugado gpmpound toheedugtioni ) (LOThesubj ect i ng
the resul t arfaldgéeition fia! BEHrH&ﬁHnQ&‘EHﬁ'Cx#'B Clob 20 ) Jhe
hal ogenati on nay. be ca?ri ed out accor néﬂwoﬁﬁh%umaﬁwye@ as
reported by 450lah et al. /. Gre.oFheat, oL, 58,pp. B1%-, IGBBIM (ii)Khe refifeembit 0f3194- ,
1983). (ii) gdRalb Bk 20 t he ;hal ogen,.atom.wi th _a cyano group
can be achi evegl agiﬂo?ﬁgﬁlng tS {yﬁtéo EFRcan be “%%iy%é‘a’ﬁgé‘? s the JoMRed by D.
M Tschaem awocgtlures gsSgprirted b DL Tschadiler all 4Synhd CoMmin., Vél.524} Ag70r by K
Takagi aly, I m_ 30 ., Mol 64 . 1118-, 1). (iii)
The redﬁlz:st i on 992&&&&:1 %ftﬁn@”égﬂ%rﬁo&r@ﬁ% VHP&mBP-drlé%eh??é)-of(nﬁi i sopr opyl
al umi ni unhy dtiecredciomAls- tdpd iereiti @iy Obed BEHiEVB Gn Qe B?&@ﬂée'\ﬂf.&ﬂ%oé@g#ﬂ ¢ acid.
The acyl ati oa? can be achbmhﬁwl | - known Friedel -Crafts ac i on
described fo “"&‘é‘ﬁ’?‘?‘éﬂ e var eplopemethanserRapex Wi ip forgaie acjd. Mar ch,  John
Wely 20 & Sons, THeosdylutioslichh ®8.achR9d b weldGowd iehil Crhfd G RRGSS t herein.
Mor e speci f |dcal Lgd . : . .
escribed for example in Advanced Organic Chemistry by Jerry March, John Wiely
20 & Spns, forth edition, 1992, p. 539, and the references therein. More specifically,
. Compound (TV) can be reacted with an acylating agent in the presence of an acid
catalyst to give Compound (II). Suitable acylating agents include acyl chloride,
acyl fluoride and anhydrides, preferably acyl chloride. Suitable acid catalysts
include sulfuric acid and Lewis acid such as aluminum chloride, preferably
25  aluminum chloride. This reaction can typically be carried out at a temperature from

about -10°C to room temperature, for about 5 minutes to 2 hours, preferably at about
0°C for about 1 houyr.

_

A cyclic ether pf Formula (IV) can be prepared from a compound of
- Formulae (Va) or (Vb) according to the known procedures as reported by W. E.

30  Parham et al. (J. Org. Chem., Vol. 39, Pp- 2048, 1974) or the procedures illustrated
in Scheme 3. | -



Compound (1V) can be reacted with an acylating agent in the presence of an

aci d "catalyst to give Conmpound (Il1). Suitable acylating agents

i ncl ude acyl chlori de, acyl fluoride and anhydrides, preferably acyl
chl ori de. - Suybabheraci d catal ysts i ncl ude sulfuric aﬁﬁ{lﬁ% J‘ﬁ

acid such as alum num chl ori de, pref eraﬁ y 25 alum numc hi s
reaction can typically be carried out at” a tenperature from about
-10[err]Cto r nmper.ature, for about 5 mnutes to 2 hours, preferably
at about err]C for about 1 hour. - A cyclic ether of
Foronula (1V) -gemelde prepared froma congound of Fornmul ae (Va) or (Vb).

according to the known procedures asgjen Pﬁed by W E. 30 Par ham et al .
(J. Og. Chem, bl . 39, pp. 2048, 1974)f or the p&){gedures illustrated

in Scheme 3. . (CHp), YD/ 25714 (CHy),
PCT/ | B98/ 01704 , o ' 11
Scheme 3 . Rout e A:F'CJ-L 2 [err]
3 R R2
(Vb) 1 —_— OR!
OR cyclization F.C o
(Va) . . \CH
Route B:

In Route A of Scheme 3, a compound of Formula (IV) can be synthesized
from a compound of Formula (Va) wherein Y! is Br, Ior Cl (preferably Br) and Y? is
hydrogen or a hydroxy protecting group (suitably tetrahydropyranyl, abbreviated as

5 “THP"). The compound of Formula (Va) can be metallated by treatment with an
organometallic compound. The reaction mixture can subsequently be treated with a
carbonyl compound represented by CF;C(=0)R? to give the diol (V). -If required,
the hydroxy protecting group Y2 of the diol (Vc) can be removed. Then, the diol
(V ¢) can be subjected to cyclization to give the cyclic ether compound av).

10 The metallation of compound (Va) can be carried out in the presence of an
organometallic compounds such as n-buthyllithium, sec-buthyllithium or fers-
buthyllithium. The metallation and the subsequent reaction with CF3C(=O)R? can
be carried out in a reaction inert solvent such as THF, ether and hexane under an
inert atmosphere, for example, under nitrogen, at from about -150°C to room

15  temperature for 15 minutes to 12 hours, preferably from -120°C to -30°C for 10
minutes to 6 hours. The hydroxy protection and deprotection with a protecting
group Y2 can be achieved under suitable conditions depending on the protecting
group chosen according to known methods (see for example Protecting Group in
Organic .S)mthems by T. W. Greene et al., published from John Wiely & Sons, Inc.).



In Route A of Scheme 3, a conpound of Formula (1V) can be synthesized
froma conpound of Formula (Va) wherein Y[err] is Br, | or C- (preferably
Br) and Y[err] is hydrogen or a hydroxy protecting group (suitably

t et rahydrop abbr eviated as 5 "THP"). The conpound of Formula (Va)
can be net axf@?yé%l’by treatnent with an or ganonet al | i FCTABYIMdI. The
reaction nmixture can subsequently be tdéated with a carbonyl conpound

ted by CF the diaol (V | f d,
06 hyaroxy pr ot ect | RIHFBHE of BF el sFol o o comegu ik prsemce g AR, Then,
‘the_di ol acld(awo)rdxﬁ@mbemwmmrépen&ml 25t dx R le W 3. WarHaldS 2 clic

et her corrpour@”é 10 he Iatlon of conpoun a) can be
carried out hesisybe d &6re L976) 0B R- Seebach ﬁr@aﬁﬁbmﬂm,l\lnlcﬂrﬁppptrﬂi§4-such as

n-but hyl 17 t hijgea), sl hyhd a&hr&r@:@ﬁlgfeex&qhné%ﬁ}%ﬁ& L1 E‘m haid e

netal l ati on and "'t he subsequent” reacti
be cari ed3outriflupraagetic a¢id dabbreniated as AFARNt Thettredetion cabH-be, caﬁieh&futﬂrﬁbdﬂexane

under an under_ njtrogen, at from about
-150[err] C tgb?dég%xﬁﬁé%%?%%&%%ﬁ%ﬁvq#%w%ﬁ 17 honrs, pseferably abt or abl v
from - 120[er|61)‘(Ctod50?IIﬁjrB])ﬁuilmeEst&9hours mnutes.to 6 hours. The hydroxy
protection and deprqtectlaﬁd\{\ﬂth a, protecting group Y[err] can be

achi eved under sui t¥ & Srdizatione sen rhe crrrietheoupr ascerdinigngo the  group

chosen accor r&m&a%&%m&ﬂ%@:&&%& ﬁ%@&ﬂ% 4,%& pin
_Organlc Sﬂ;nt gems by W Geene et al. e I'S sgrgf ﬁ’? %‘%a%( y & Sons,
| nc. al. (J. AM\,@eggﬁgq,,7qu 116, pp. 8354- 1994). For example, the Mitsunobu

| PCT/IBQ8/017%cu on cap be cari

The cyclization of fhe di o e?\flst in, the, presence; af, trphenyl, pP‘PFBh‘BFIQ‘fé%e of an
aci d accor di A@d!%rbpnﬂaﬂmommﬁdﬂhsdsemespdr tedichiorométiafd ufider Htkdpey\at E-  Par ham

et al. ab@ggﬁsﬂg%gabg‘afgéﬁ%ﬁgﬁ% or D. Seebach et al. (Chem Be-r

Vol . 116, e acids are, for exanple

. |(4[ gLr] sq er(rj] or Einab#mafmmapa@ghc%erao dBﬁd&fHﬂ-‘tﬂfﬁL bout
abbrevi ate e reac i on can be carried out a abou
room terrg%r aP%?’@% B&%flo??'u’f ?‘]’@W°1§PWME wherelp YT i keaving ef er abl y

at 60[ grongp, Goh(bn&-sﬁ dlifz4ioh Gith3EF, |
Al ternati vel KFS %‘il |gey| n ocan be 3car r e?in oglppeggc@gro?ifin tatble tlaﬁe

procedures k %a‘@{hﬂnPErHS‘hel%Yﬁbceﬁmdﬂsleaapggtoapls by J. R
Fal ck et 10 inchille OiJBr, ﬁﬁylﬁéeﬂbsyﬁ@&and Mohte, 1dGeabRRs asegmc %ﬁy?lﬁ .uB_llr:or

exanpl e, the Mtsunobu reaction can be carrie [ esence of
tri phenyl ph#shiss rBulilcseprfuli or t-Buldz offir caabplz,ythe teaction aanswlchﬁiah gusol vent

ST 5 B AR it e )
cyclic et hersobtsnpoh ds THF Eoxane, uadériniffogenat from about -120°C to 0°C for about 5 |

minutes to 12 hours, preferably -100°C to -60°C for 10 minutes to 6 hours.

Sl},bsequenﬂy, to the reaction mixture the carbonyl compound CF3C(=0)R? can be

added and the temperature can be elevated to about -50°C to room temperature.

25 On the other hand, for example, a starting material of Formulae of (Va)

and (Vb), wherein R' is methyl, can be prepared by bromination at the para position |

of a known or commercially available anisole compound according to known

methods (e.g., J. Org. Chem., Vol 58, pp. 7507-, 1993, and J. Org. Chem., Vol 46,

pp. 118-, 1981).

30 Unless indicated otherwise, the pressure of each of the above reactions is

not critical. Generally, the reactions will be conducted at a préssure of about one to



15 be synt hesized by subjecting a conmpound of Formula (Vb), wherein
Y[err] is a | eaving group, to a one-step cyclization with
CFlerr]C(=O R[err] in the presence of a suitable base (see for
exanple J Or‘%) %q\ Vol . 41, pp. 1184-,1976). Suitable Ieavg
i ncl ude d osyl at e, rresyl ate and triflate. Suitable bases | nc ude
al kyl'l'i thium such as n-BuLi, sec- Buli or t-BuLi. For exanple, the
reaction can treating,a co oun of. Fornmul a
{20t 101, oA S Bl e Bl iR B SRR, oL ™
- THF/ hexane, .under ril‘ltercng@nmai‘sofFemmqutandﬂiH}hﬁfm&&téscshB@ﬁﬁﬁh@abwe about 5
mnutes to 12 hQurs referabl err%qcﬁlto-GO[err]Cfor 10 mnutes to 6
hours. - q?n‘qeols by sanyentions] precedwen whche&pound
CFlerr] C(=0 S grﬁjj,gpgp he tenperature can be el evated
t o about -50%%@2&}%mﬂaﬁ%eratureﬁggo5& On the other hand,
for exanpPe, a starAsﬂngpmnémylatheﬂMmﬂmmﬂthygwm ether corapminds/tx) |

wherein R err, C natlon t .the para
posi tion tﬂmgﬁ Etpévmessoér? com’rer%? ‘%é%l SR Bﬁé’ﬂ?‘é%ﬂﬁlﬁwd
accordi ng t o ik Nvangus s&mxsomhth(cﬁ cgnﬁgu}aﬂahg(e Qﬂ&mtereél@&me@&chmmg 7507-,
1993, and J

Unl ess i ndi cﬂ@%’%‘?ﬁﬁ%s@e %W“B?‘%‘éagtﬁ‘gp’ﬁf R é’g %nﬂé-)meeaélyrae%t ions is

not critical formgN&y well ¥s mbieres Sdfeof, O MtheWrésentifvenfnd iehes Al s@hRbARsur e of
about one to WO 99/ 25714
PCT/ | B98/181 7¢ithin its scope. All optncal isomers and stereoisomers of the compognds of about

‘three at nosp &gﬁi a ut Y LR her e) .
The corrpoundggran&ngrruia (1? an 2Nt errre atebéq(s S QC%? eEove

reacti on schdmxestignan With rt?ssmcatt@dhamtnmmdsf oﬁﬂ:rin;ﬂa@)ranér@ﬂ),ahminvpnﬁmxedur es,
such as or chromato ra h|c s aration.

As the pi péri%%géﬁn‘%%éne?%#&% 1 TGP0 MSEhH er°nf‘,o‘ﬁp{5‘8¥‘?ds of
this |nvent|cdmsqommeﬁamsJ manbcmﬁmhmmeermpwmswfsonﬁm@maﬁ&(mapabl e of
occurrin

n va ster .soneric forns or ¢aonfigurations (e.g.,
di ast er egissomyés?ﬁ?ﬂ "F@" eﬁ@ relFT@ﬁ’[?é’sePﬁ@ @ exi st

in separated dut&uesameo(f )Inai&idtﬁnisbﬂseza%wobmned RhéWn mefhol€IshetP M xt ures
t hereof . The ent _.inpvention jncludes all such Torns 10 Wthinits

scope. All o |Tegoltion, a&?ﬂ’%t@?@i@B%r@’Wﬁ@Wo%éﬁﬁM off a
fornula (1), d(dsﬂe)eoﬁ:@ﬂc Rifukl 8f bi Qh@RRhodidl, eorcéj@&hg&ﬁ:ﬂdoi{ﬁb ‘?11 k1 the
co

scope of the |nvent|on Wth res ect to npounds o ormul a(l)
and (11), thé&ufaRleesslt thereof. Also; thel indivisuahseracisomsts p@c‘eemtnﬂ;eswdefmm nor e

Cher eof . e SoipREopaR eplialyuefye stuming St Ehlcfial 3 g o) oF tiE! 1 ©

general processes described herein.

) ¢t

In so far as the piperidinylaminomethyl trifluoromethyl cyclic ether

compounds of this invention are basic compounds, they are all capable of forming a

wide variety of different salts with various inorganic and organic acids. Although

25  such salts must be pharmaceutically acceptable for administration to animals, it is
often desirable in practice to initially isolate the base compound of this invention

from the reaction mixture as a pharmaceutically unacceptable salt and then simply
convert to the free base compound by treatment with an alkaline reagent and
thereafter convert the free base to a pharmaceutically acceptable acid addition salt.

30  The acid addition salts of the base compounds of this invention are readily prepared
by treating the base compound with a substantially equivalent amount of the chosen



15 may al so exist as tautoners. This invention relates to use of all such

tautoners and m xtures thereof. Individual isoners can -be obt-ai ned by
known met hods, such as optical resolution, fractional

crystallizatjon hr omat ogr aphy or H. P.L.C. of a di astereoneric

m xture of a?k&’%ﬁsg Arediate, or a compound of Formula (1) oPCHIBIS/NI704

suitable salt thereof. Al so, the indivildual stereoisomers can be

~ synt hesi zed fr.og,%ﬁo t he aﬁ}w ?@gri ate optically active starting materials or
i nt er medi at eI SBRMCACIY i AD aqueous selxent o iny shitebls ozganissolventesucher ei n.

- In so far as & hetanslerietiandl! AUpRPEREAY tvabdrl _ i c. et.her

. conmpounds of this invention are basic 'Ctht%@%tﬂé{%%%f@é’%sﬁdc%%gbl e of

forming a - sdltisgeqdily\obiainedy The atidstwhienare usddi to prépiate the phamaceuticaligani ¢ and

- -organi ¢ aci ds,, bIROMEN . S st. be pharmaceuti cal Ly, acceptabl e

for administratfon to arﬁagrigf’%%u@ o?gthé afggm%‘?"["@?‘fp(?@%ﬂl Forppaunds, of this; i ce 1o

ini tiallys3isdivention ére those evhichnform monadxi¢ biid aldiiéen sdl@ie., salts chitsifing he

reaction mxture as .a.phar utically unacceptable salt and_ then sinply
convert to tﬁm%luﬁﬂg'ea%%ﬁrﬂ?‘% F‘l“g‘af‘?réhﬁ hygroghlarides | hydrobremide agent ~ and
thereaf ter ¢ Gpieiotide/ 2, SIEACSChibMa, PRASHERCA dLil pRbdplard GEGHRE ARl 21

sa S

addition salt, 30 The acid addition salts of e conpounds 'of this
i hvent i on ar S1FaERTiacid qifrate, fartrate or bi-tarfrate, suceinateg maleatepfusmarate ghoomate, Wi t h a

subst anti al | ga3Bathtd 2lbeRjoaR chgser - WO 99/ 25714
SeTT | Bog) o175k a M&fxm‘agulfogﬁe, r‘1:ﬁ1§.§<[.}111f0nate, benzenesul&mita, P

mneral 3P oif¢jumesulfonstel and pamontpidbeis Isiimethylene-bis@-hgdrexy-5-abpithdateyani
sol vent suclg%ilt . as nethanol or ethanol. Upon careful evaporation of the
solvent, the deSired solid salt is readily obtained. The aci ds which

are used to prepar dhelpiperidiaylaminemicthybiriflyoromethyl cyei€ &RérdbinBowial & @eldi tion
salts of the @‘Fortemenﬁi onéaf]c_iﬂ Base.ﬁo ounds of this 5 ~Invention are
Chose whi ch PRSI TRVeRtien Xhiby Sieniticnt jsgbetangs (B recepler-bindiag  astivie ead n; ng
phar maceut i c terefora araiftvalab & @8 ieitfentdiG \wids &%W&ﬁ&gﬁ& i ;

hydr obr oL de, ; ' hégroi di de, nitrate, St‘jlf‘ate or |58P#lg§se‘?’hlf)}?msphate
or acid ghosﬂﬁ : v dhe presance f an excess of; seid-gubstance Rcactivity. t rSacke,
tartrate or bénditiohs! @cRde Si@ievRalls GRheat i &@mg onat e,
saccharate, benzoate, nethanesulfonate, L%té‘,hga}]lg ur?dé%a e, ogﬁ?gm f onat e,

p- 10 tolu gﬁg‘gmp@o@m, ¢ratrplonesvaus system disorders, inflammatory diseases,
The pi perd iy & AR By P FT T UBH SRyl pRrTc SBOHL, diogtgbu e of che
present i nveAIPrSers.cauxiesy,t mejoy Wepressivet diserdears,amejer Rlepi@asive! Gisordé vty act i vity
o1 i cal 2Sond e, Epfiidort syl 3ol (o Funciat fonln oores, bt a5 an
excess of saflidorderssschizophréhiadisbrdetsy moSebnt disorders, cognitive disorders, and
diseases, disorders and adverse conditions caused by Helicobacter pylori, in a
Mmd, especially humans. For treatment of emesis, these compounds may
preferably be used in combination with a SHT; receptor antagonist.
25 The active piperidinylaminomethyl triflucromethyl cyclic ether
compounds of Formula (T) of this invention, or their pharmaceutically acceptable
salts, can be administered via either the oral, parenteral (e.g., intravenously,

intramuscularly or subcutaneously) or topical routes to mammals. In general, these
compounds are most desirably administered to humans in doses ranging from about
30 0.3 mg up to 750 mg per day, although variations will necessarily occur depending
upon the weight and condition of the subject being treated and the particular route of



conditions include cardiovascul ar di seases, allergic disorders,

angi ogenesi s, . gastroi ntestinal disorders, central nervous system

di sorders, inflammtory diseases, enesi s, urinary incontinence, pain,
m gr ai-ne; - Sewelheaiyxi ety disorders, stress di sor der Sp anX| et maj or
depressive di sorders, mmjor depressi venlgl sorders with 20 9%,64

depr essi on, "sunburn; sexual dysfunctio bi pol ar di sorders, substance use

di sorders, Sgimzmaphafis | S i sorders itiye
di sorder's, "and &gflg,ggisego P%o? e\rég‘m%gg tgﬁ\}%’r“s e?&ﬁﬂPgﬁﬁ‘Hsa\‘e‘&used by -
Hel i cobact er 0106 1mg to. abor. 6amg per kg Ofrbmdyamgnpaeaymdwgt hggm§engg,5,e& reat ment of

enesi s, these conp gﬁ] A prefer be used in conbihation with a
SHT3 receptor antagoni's éSVananons stﬂfl dgpending upon the species of

pi peri di nyl ammhbédig/heatédaﬁdlltboﬁlﬁ’NRﬁ.xWI'es ﬁ%qo' unds  of
Formul a ( ) gﬂ thl?ﬁ nvention, or their Shar rrasglguxtﬁl c&h yt’gf:(v:"gg%gg’ﬁ
b acguical f

sal ts, ozmulgtion ehnserang the piarecperiod ahd (iteryal, at

i nt ravenousl wmchmham%&qyl taneousl or, t al routes
to manmal s. |n géneral, thes C%uog{ %go S'P'En‘ff&s ‘%m’{’

adni ni st er edthedowerimis Ofrﬁhqj@fg@smd aange mgpyf‘tfecmbnahbaﬂ a @vlﬁleniﬁ ofiert 0 750 ny

P o ane - R P Sl o SRl B st oyt

of providenDia© s125 higher dose levels are first divided
PCT/ | B98{ 917 into several small dosgs for .

adm ni strati %ﬁmﬁmwgpedﬁ’ dbs’age | evel that i s' i n the range of -from
about 0. 06 ﬂﬁebipen&bﬁ&hu@namﬂﬁﬂ r..day is nost
v Nevertgé'ybcg'glyc varl ‘g"ﬂg ?ﬂ%

desirably e still

| 0
occur depengprﬁithpme‘iWB Jpavci s @“mﬂered adonenar e ngnbmawnedwmmd its
i ndi vi dual rgsieReseeat t%ﬁd well as o the type of
phar maceut i cal fornu‘{ag%’ls%%&c osen and {k@%ﬂ'fmb Yo 8 & g‘&ﬁo"@ﬁ? dPYtEs  at
whi ch such oRFRYipRskt indicated apd sushedinindstation can'besarid oliih or nfilt§age | evel s

below 15 4dslie Mppe" of .the a oresald rang e _nore than
adequate, while in ot cﬂfafly, the fe &’ EEPUtic | agenis, o %d%esvem ¢pa bapl oyed

wi t hout causﬂdngmamydhaaWidﬁlvasetdefdfﬂ‘emtBosagefomxs,ﬁ)éoﬁ;bﬁﬁﬁyi,b% SH& hi gher
dose | evel s ]gln\f/“l!ded nt 0 se\ﬁer al doses 'B
admi ni strati on t rougﬁou FhRcagy Inert carriers m'l‘hé form of tablets
pi peri di nyI ampsutasetlbr;ehgésr |ti~doua; omahyéndﬁycl %g f the
i Na

present inve |oln tg@ adm ni st er ed. al one or On WI
phar maceut i ¢a ?03‘7 t%f&eé’eﬂ B e 88 PRSEFSs ’0?0% I QlémegtSbyacmegusoﬁuSphmmbpve rout es

previ ous20y iinjdetatié astlutiony] ehisiizs) @ﬁm ni ) o be carr.ied,out.in single
or nmultiple ,. 15 doses. More partlscu t?é ﬁ?heﬁ%gv‘éqmﬁé?ﬁb‘guf‘?ll‘f agents of -

the i nventi Siuentsonsfallers, Stenleammwsmedxae@dlmnmodtbxWrgﬁﬁc}’soWend, | étber ent
dosage f or mMorkovRr,: oral Wulﬁgal C&%ﬂos%gns can be suitably sweetened and/or
flavored. In general, the therapeutically-effective compounds of this invention are
present in such dosage forms at concentration levels ranging about 5.0% to about
25  70% by weight.
For oral adm1mstratxon, tablets containing vanous excipients such as
microcrystalline cellulose, sodium citrate, calcium carbonate dicalcium phosphate
and glycine may be employed along with various disintegrants such as starch (and
preferably corn, potato or tapioca starch), alginic acid and certain complex silicates,
30  together with granulation binders like polyvinylpyrrolidone, sucrose, gelatin and

acacia. Additionally, lubricating agents such as magnesium stearate, sodium lauryl



Wi th various pharmaceutically acceptable inert carriers in the form of

t abl et s, capsul es, | ozenges, troches, hard candi es, powders, -sprays,
creans, salves, suppositories, jellies, gels, pastes, |otions,

oi nt ment s, aguggﬂgléuspensions, 20 injectable solutions, elixirs, syrups,
and the like. G¢H carriers include solid di | uent s BETABISNINS '

sterile aqueous nedia and various nontd&i c organic solvents, etc.

Mor eover, oral..pharnmgceutical conpositions can be suitably sweetened and/ or
flavored. | n%ﬂgﬁee‘?“glr@" P‘F?é’%@?r&b‘g%k"i fertablptting purppses.c Sdidrompositionss of hi s
nvention are similar typé Nilsd Be Sd 4,%‘;] AQSAg 1% . C tration.levels
rangi ng about 5.0%to _gagut 25 Off%igy_ V\glll%%tlﬁeﬁhne %_Qp%%s’ prefeggq or al
admi ni st rat i S¥teriglsin dhis connactipmialeg inelnde lastose: of miikknéugars B fvel Sas high

o _ | Lo ' : . | ci | ci
phosphat o, - moReuECkeihiReud e Wioll, | Bk aitolsipenovemiarstins
di si nt egr ant sresdesiredator oralradmiristration, the acfives fngfeaitht nfapbe. comthliOn@{ t api oca
.starch), al ggmogsg\&&% and gtfrtai n_conpl ei\x,si I'i cates, 30 together with

granul ati on bl nde RIS SHAYOTRE, #E5DIs, enloring matter, or dyss.candgif] setdesiredn d

acaci a. Addi émulsififing/and/os Btdperdihg) SRR ]IS aagneshum st earate, sodi um
Lauryl p\}/,P Sof 5&%@& Eel1S A& iR ATk SLs !

PCT/ 1'B98/ 01 7%fhanol, propylene glycol, glycerin and various like combinations thereof. 16
sulfate and tal c argr phbRSal edMinkkiEl . tabletting purpgses. Solid
conposi tj ons, of B asimlar typ%ﬂ’ r?é@hglﬁss%} B&"'@’R&f‘@y@ﬁ&&ﬂ?q‘ﬁ ers in

gel ati nel®apisyention ip eithes;sesane or peanutneil ef livbquebws proplereOfIp@ thaybed! SO

i ncl ude | act : r wel | hi. nol ecul ar “wei ght '
pol yet hyl eneaglfl?/%gl rsT,dl %@%ﬂ%aﬂeéﬂ si‘&'é‘ﬁi’ﬁﬂl@ﬂbf boffared (preferably BH>8) i~ ar e
desired for macessarycnd theskiquid dilwent ffibe? raileied Gsdtdis, e Hheddl aglBdhs REIGEGIP! Ned with

vari ous sweefeni. flavoring.agents, coloring matter” or dyes, and, if so
desi red, &9%@%&@7 Pb?%mé‘n@leﬁg%mga@ﬁﬂi e aile solutions apesuitable doret her Wit h

- such di | uentistréartiositer intra-muscula©t S Oduboirbs! & Y sgslfyc I,n and
vari ous H ke co 'nahiﬂgﬁé thfr,eof . - or ‘parentera

~ adni ni st at i PSR seqtolugiops, wasist sterile onditions iscrsastily acdinpliskisdebyt i on i n

ei t her sesarseandirdpBafidbendibdl tethnilhesAHAE |s§{ﬁe | ycol may be :

enpl oyed. The aqueogus .sol uti .onshshggéf“a&ggng{ﬁp%b yegglf%%%d (preferably

pH>8) i f netadtenally.dtig alsh possitieitochdulinissernibe dompstmdseif dRReeats Ot ONI C.

These aqueoUsveafbs! 'ggﬁy hen treatiflf I.table for [ ntravenous,_injection

pur poses. The ojl yiogol Ut 1 ons are ’?ﬁlls%&aaép%’ fn(;]ramma{“y condfions, oftheiskin 41 |

i nt ra- nuscul2af Uik may puderablyibe close by jvey tdf ereampjelies @ls, pasttdSointhints

pr epar atggon 88 tidhike i '-'ﬁ@! 4ons under sterjile conditions is readily
acconpl i shed by 'lﬁ(e"ﬂg%t%an ar h‘pﬁﬁpﬁ@é@ﬁﬁaﬁ%ﬁm@é’%ﬁques wel | -known to

those skilled in tHe ativity of the compounds of the!fietdn® Nlehtfon, bl sititaitbesp POSSI bl e
to admi ni st%mémstscggg)@eu&gs ofedi’hﬁ1 prg_s_ent o o

_ 4 crmined by their ability to inhibit the binding of substance P at
its receptor sites in CHO-cells which express NK1 receptor or IM-9 cells employing
radioactive reagents. The substance P antagonist activity of the herein described
25  piperidinylaminomethyl trifluoromethyl cyclic ether compounds can be evaluated by
using the standard assay procedure described by D. G. Payan et al., (The Journal of
Immunology, Vol. 133, p. 3260, 1984). This method essentially involves
determining the concentration of the individual compound required to reduce by
50% the amount of radiolabelled substance P (SP) reagents at their receptor sites in
said isolated cow tissues or IM-9 cells, thereby affording characteristic ICsp values
for each compound tested. More specifically, inhibition of [*HJSP binding to

30



I nvention topically when treating, for exanple, inflamuatory conditions of

the skin and this may preferably be done by way of creans, jellies,
gel s, pastes, ointnments 20 and the like, in accordance with standard
phar maceut i Cero opyp¥€d i Ce. The activity of thedg Hegs of
the present invention, as substance P 1 ant agoni sts, can be determ ned
by their ability to inhibit the binding'of substance P at its

receptor sit Q@gmah IMH AR Yycolddbadd E#ﬂ'ﬁ”"{% I [ I . | s

enpl oying r adi oact'iu\yeoygageﬁt%sg The sué%fa%%ggﬁ%ra@{)gagrﬁgfcﬁ ctivity
of the herei Kpdeb®) ilbmil MnCl, .02 % diownink sefunn albtunitl, Batitchtit (@O RIAY] cyclic .
et her conpou an be eg usj ng the standard assay

d lLuat ed. b
procedure deg%‘ﬁ.’f’% 4ipm ’a@uname é{h&e‘fg/%l).a,“d phosahoramiden 3bpe/ml)). The
| mrunol ogy, Yedetion B3initRited3BPthe a@fRbh: of cklli %o Q?s%x}‘%ﬁﬂ‘éﬁé&@x}dg%'oéfssi vo! ves

determ ning the concentration of the individual” conpoun urred to reduce
by 3096 tHHEP #RduMarioys qopepntrations| ¢fc corapenndsa (torl RoluBR) 0.8aghnimd at their

receptor sit gsubslioa% % bat: tissues or. I MO . cells, er eby

af fordi ng charact eri st }%ﬂ éetfér)]é'vglﬁﬁ%g%n IS%W‘%%%M%%BGWB (’?@Et ed. More
3 8/6(2: |5f7 |12 al | y filtersi{piosaakeshinod.1 % polydthflGRmixienfdi D Gous). Nonspecific binding 10

PCT/ | B99/ 01782ﬁned as the radioactivity remaining in the presence of 1 puM SP. The filterg Fre

human 1M 9 ¢ ldcsdibwtﬁwmeamsing i8hi '?ﬁﬁ{#- buffer (50 mv .
Tris-HC1 e (pH 7.4), 1t v NV %tl[ﬁgl?‘f , .8‘23‘3}?’0@&' ne serum al buni n,
Faciitr;i(r:ﬂil? (;118/ i[m%; rl‘ﬁWy?ly,|@ewgtmﬂma?m#@ﬁr,memympmg iof thid
err]g a S : .))... The reaction is
ini tiated by gjﬁgﬂ?aﬁ? BERPAEHS drinacihied olbidds jp AtRonsymied b dgpetts 5
[[err] H SP ainducedrplasma extravasstiondest,aisingdhe procadarerdiscribe@ bala. et0.5 i)
and al g&t ' Wfof}%g m n, at ‘fle [ :é%’cc): I ncuba?i o\rll%lhg_ﬁ%eerrm nat ed
by filtration ’g%{} - rmacplogy, s°1°(2§? 1256105, 199)1 Iythis test,

pol yet hyl eni mmmﬂhmmaﬁry]mnvaywmmlaguﬁﬂ&dgﬁiﬂmm&n of }1 ﬂ-dééfxi ned as

- the radi ??CtIF,YI tvgsaéemal IR@ in.the presence of 1 pM SP. ‘Fagm? ters are
placed into tHEY ?fﬂm. U §B°ma‘?‘%ﬁﬁw @Simg/ke iphmeloHarey. 10
Al ternat i vel gyinéshepigsnt(iweighibl aBORSSY Yg)aCt PMirhy Qhrabdiftidh® ogggc%doi) this
invention, ipn the periphery of a mammalian subject, IS denonstra td by a
capsaij ci n- ntraperitoneal ppjection of sapsaiciny (30amdsint 0.0 BSA Soptaintignbuffése 1Pr ocedur e

descri bed by i ko SBe B : ur o n.Journal of Pharmnmacol ogy,
Vol . 217, pp. 191- o _198'52’3“?51 ﬁ'hﬁia%@kaé‘s?é;""“fgﬁg e§ﬁ?‘?‘-"?”r‘#l°§&ﬂﬁtory
activity is H¥eRsion;wesel dissplyaddn ek Yemethyhéellnloss-watep fnddbiverd Brally Qtidiuf 15

extravasegi ' are pent obarbital - anest heti zed (25 no/kg i.p.)
mal e I—lartg(seyoﬁbfbrg Eﬁgﬁﬁpn(&a@lpl 55 ?é' raﬁl?Fg 508§551g8§g_) wE gsted avasat i on

i s i nduced- biptravenously 5 irtates beford chalerge | ITHeGhingils Wire k2123 3D Giifuté errJMin
0.1 BSA cont&' Qaiic” .be%fer d 10 .. m/animal) into the aninals, which
are fasted ovgrnl ghve 4 id both fght #ud lef yreterowere removed.  Tissue dye content

Wwas quantitated at 600 nm absorbance after overnight formamide extraction.

The compound prepared in Example 3 of this invention showed 98 %
25  inhibition at 0.03 mg/kg, while the structurally closest compound in Example 18 of
WO 97/08114 showed 72 % at the same dosage.

The adverse effect on Ca® channel binding affinity is determined by study
of verapamil binding in a rat heart membrane preparation. More specifically,
verapamil binding is performed as previously described by Reynolds et al., (J.

30  Pharmacol. Exp. Ther. Vol. 237, p.-731, 1986). Briefly, incubations are initiated
by the addition of tissue to tubes containing 0.25 nM [3H]desmeth6xyverapamil and



i nvention were dissolved in 0.1 % net hyl ceI'I ul ose-water and given orally 1
hour 20 before capsaicin challenge. Evans blue dye (30 ng/kg) ‘was

adm ni st ered i ntravenously 5 m nutes before chall enge. The ani mal s
wer e-Ki | | edyidooisiyt €s after capsaicin injection and both right and
left ureter were removed. Tissue dye content was GEAMBIBOLIAG at 600
nm absor bance after overnight formanm d& extraction. _ The
conpound prepa; | le 3 of this invention showed 98 % 25

i nhi bition at %ﬁ‘g%dnrgrg é@vﬁw@ww §otal, ¥olpme 1 ml). o | Nanseseificohipdiog i i n

Exanpl e 18 odefined as radd6ligddd OBihdithg S RGMBRing 2inY04fd . : oI ETo[ W

. The adverse effect on Ca[err] chaﬁnel’ bi'n.%i 1r?g %fﬁ%@é@-iﬁgr%\dned by

st udy metexyyerepahi | binding in a rat heart nenbrane preparation.

toscr i bed by Rey ol tirouyit, of e S6bings oF i \venfol Braical FRS by *527
731, 1986) . datermineq ,ina}f&a&bbiei(G@é‘jmbmaein-haﬁdedmppmg test m'ygemg;éﬂg ation of
Lissue Lot UnGRakRh 8 il A%nda SANNY § RS Bl Sl o Pl

PCT/ | B98/ 01 7al. 265, pp. 179-183, 1994) and L. J. Bristow (European Journal of Pharmacolbgy.
vofume lf’ m“f. %nspe I’fic

various congentjgti.o ounds (total

binding is Vol ’%Eli%g%%g%-a%ﬁwaﬂYMWgomQMdmm@s inverition pr esence
of 3-10 [ er ri§ ddbeutanously BBrhinfieretShRARATEL; i i The activity of

t he con‘g:aunds, of thi s inyent:an agal ngsﬂt SRESmG: aerbls areightly ancgthetized o 11i ned
in zg. I[S [grmﬂm@@éﬁkﬂwi}smfeénﬁﬁxﬁﬁ;ﬁsﬁlﬂéMe?O{)Nﬁpﬂﬁ?&Rﬁqsl i E
gerbils usi --E';quﬂi i.on t he .met hod_of N. _Rupni a

( Eur opean Jgﬂbrﬁzi of “Bhar na%dglooé’y}?eh%mven Ps Viag 35> ggjige needle ingeated 1994) and
L. J. Brist 8w tumbebyyermbdourTheh, getbilsiaay pTaea itBdually in 1 liteY Bbaked23d PP-
245-252, 1994 first a conmpound of this i1nvention

e specifically,
i s subcut anous ?Mg%r?ﬂgg?‘é@r@&‘a? BPRINgerbi| . Second, gerbils.are lightly
~-anesthetized 10 Amti-érhetiet Betivitgngr t e I is sed. . Third,
it Sdthiiund oi«aﬁfse AP &l nd

[ Sar[ernk, t err].)[err]] substance P (5 are adm ni stered
tirect 1151 nbEEPRSE i Gaplaibapiume emesis 40 ia Femetsig oA mowdbend nbetis o0
3.5, m bel obmentia sukieond9 dlinsBes LA YN kB d L

beakers and . noni tored for repetitiv _

Ant i - emet i c TS, before pisplatin injsetinnen oCisplatin i itrapevientallyninfeaedle thd 5 -
denonst r at egerfelt, SddSthéiRbh&id enesis test..in ferrets. A conpound of
this i nvention is su%ésgi‘i%ﬁbé%{%%ﬁ‘éum’?{m @}dm%t%rwp?%t s (mal e,
b. w. =1. 3- 1. BY jYifdewermera for 4 howrsut Be flrgharcies of thpbiisddes 0 b@mtddons. O spl atin
IS intrggeritoneal i .the . Jferrets, and their emetic

epi sodes (i.e.,. res'k)%:ﬁﬁi nié‘?&I\Pg%°{fﬁ’hsgm¥?ﬂ¥°a§§'@‘P\ﬁ°&)8°aﬁenﬁl-s@s%wwty in  py a
vi deo carmer theftests (BDvonf 095 nigfieg thi0clonighg). es of the epi sodes are counted.

The susceptibility to metabolism of the compounds of this invention can

) be evaluated by an in-vitro assay that comprises (a) contacting a sample compound
25  with a reagent composition prepared by adding a specific cytochrome P-450 (e.g.,
CYP2D6) isozyme to poor metabolizer (abbreviated as PM) liver microsomes (i.e.,

liver microsomes of a human lacking said specific cytochrome P-450 isozyme) in a

carrier material, and (b) analyzing the substrate by a mass spectrometer linked with a

HPLC (high performance liquid chromatography). More specifically, the substrate

30 (1 uM) is incubated with PM human liver microsome (manufactured by Keystone

Skin Bank) supplemented with a recombinant CYP2D6-expressing microsome (0-



20 Some conpounds of this invention exhibited good anti-enetic
activity in - the tests (EDerr] of 0.05 ng/kg to 0.1 ny/kg).

The susceptibility to metabolismof the conpounds of this invention can

be eval uat edw@yosd N-vitro assay that conprises (a) contagidRgbsRdem: rrpl e
conpound 25 . wth a reagent corrp05|tlol§ prepared by addi ng a speci
cytochrone P- 450 (e.g CYP2D6) ozyne to poor netabolizer

(abbrevi at ed gas oiMh) |6 ?‘? ot Q}‘e&&oﬁ %:%5’61 thgo%#g'?é/e% lan';' %ﬁsﬁxb?r of a

human Iacklng sald specific cytochr rier
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m crosore (glubsseihosphin dMRsenRs) respectival i o oI orHPPE LIRALELHY 11 2

reconbi nant CYP2D6- emgresm ng. m _crosone ( 0-
PCT/ | B95/ 617 potassiam phosphate buifer. The pH of the solution is 7.4, and the iiéhbation 0.1

/m) or co °
(B Cot i nam demtae B 37t P SR innbebol il 105,36, ) sk g Pt
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[err]l vm PRIFAINg tor the pre Sedistlossd inWe @53219) nProtain va sdbsd;uedtlyof
acet oni t r| | e ptediphiited By Echirity, °§( ﬂg@&gom%g?énﬁggﬁgp ¥benz¥ m no) - 2-

di phenyl net hyl - I -azabi cyc| o octane as a lfpr epar ed
10 accor di ndpken ﬁ@wsnmmfembauw aada@radncw\ﬂngﬂieOEaﬁ&% sofgtiGisehre i S

subsequently eci a e ugat.i 1 0 mn),

and the resuﬁall)r?gdsu%egr%%egnt 'S thads ébeftgﬁ%% la%ﬁ%éfﬂ gfeﬂﬂ%“&ﬂéstrat es

and product sHPrhOQOfﬁPIs@mtm s dTancentrations! of the remaindiFodulstibs\id a&haa,gg‘

APl -1 11 Ss 9 I Ink th a He tt,.- Packard 090 HPLC

system gnceﬁ@?%t(lfg%’g' pﬁ%ﬁg‘aﬁ%ﬂ? dpcubation tupgsn  Thewyalues 15

solution (% Dﬁ'ﬁwarelogt)umdm ﬁchtg&apﬂ ayRe fifibs bi'de AGS vakes 6{1&&1%}#@ atines.
ra

The val ues ar,F obtained in each graph. The os of the

Tlerr] val ue¥® tsd ar[eﬁ:glc fﬁ%h‘?ld 12 m“*@%We@“HP@’%@F mmamm/ﬂ 128y PM[ err]
rati o=(T[ er r hurhah IiveninicbsoRGishlenBntddASPIIDG-x }[‘égl%ﬁ%f%)) human |iver
c

m crosone suppl emalg ted CYP2D6- expressing m Sone
conpounds pr epar ed SPRE{CAEPPEIIS Hripated i thei foowing rirking exanied edibited

20 lower susceptibility to metabolism comparing to the structurally closest compounds
. of International Patent Publication WO 97/08144.
EXAMPLE

The present invention is illustrated by the following examples. However,

it should be understood that the invention is not limited to the specific details of

25  these examples. Melting points were taken with a Buchi micro melting point

apparatus and not corrected. Infrared absorption spectra (IR) were measured by a

Shimadzu infrared spectrometer (m-470). 'H nuclear magnetic resonance spectra

(NMR) was measured in CDCl; by a JEOL NMR spectrometer (JTNM-GX270,

270MHz for 'H) unless otherwise indicated and peak positions are expressed in parts

30  per million (ppm) downfield from tetramethylsilane. The peak shapes are denoted

as follows: s, singlet; d, doublet; t, triplet; m, multiplet.




20 | ower susceptibility to netabolismconparing to the structurally

cl osest conpounds of International Patent Publication W 97/08144.
EXAMPLE The present invention is illustrated by the
follawi ng. exg % However , it should be understood that the

i nvention |s hot-1'14rited to the specific details of 25 thBESEIRIOKTH es.
Melting points were taken with a Buchi 2fi cro nelting point appar at us

~and not corrected. Infrared absorption spectra (IR were neasured by a
Shi madzu | nfrar ed spectrorret er (IR zﬁ@)ﬂl’fbrr] H nuci edr magnetic resonance

- spectra Y, spectronet er
(JINM GX270, elr%diilg% s#hd peak

positions aré achloridel i on (ppn) downfield from

t et ranmet hyl sigh aneRr g_,g — : 1edeno-ted - as follows: s, singlet;
d; doublet; t, tTriplet; m V\099/25714

PCT/ | BO8/ 81704 To a stirred suspensmn of lithium aluminum hydride (12¢g
- 3- ( 6- Met’hox quoramat hyl - 1, 3-

Exanple 1 . agati (2S, 3S
di hydr oi soben of Ur i‘&g ?Eb ml)l Piet #dedi g nsolutiophe whﬁh:deﬁrhiome-s-

di hyrochl or i thethoxybenzoate (5.0, 20.2 Hané1) Qﬁ*ﬁf& To
a stirred su'sl%Pnsmraé (BI Egﬁl um al ﬁim n%l% Wfﬁ‘g@%m) I n
dry tetrahyd (40 e)“%ﬁagan@SMatG?Cﬁﬁlrmi Yo théréiceem - 5-

et hoxybenz ogdixure Swhs dddedO dy of ur 0O n) dr OpWI se
under ni trogen at Osfog?r rﬂ&hﬁvg{a ad;% \?ﬁ?ﬂgfl -
o[err]C 1®r msyfing Wé"ﬂs Ghroom tempeﬂtutd for 4 MRandARGEd aRGkgH™ SuI fate

decahydrate@ém I r|de r sultln m xture was stirred
at room t enper ature orﬁiﬁaﬂ ‘H& Peﬂvffw&ﬂﬁ 'b?tsasaWhth:@Yatale pad. The
filtrate wasThiowae purified by smcggd&ohmuﬂﬁn%&d éﬁe@vﬂﬁ; E’éﬁuﬂéf"

This was pur Y. chromat ogr
gradi ent of e o eth)?lgﬁ"ée%g% tlh§I u]arrget AF‘éSl(’iGietﬂp e compoyndeas alwhiteo gi ve t he
title conpouwmgsta 02 g)94.9%). crystal (4.2 g, 94.9%. 15

err] H Cq?h , 1 7.07 (d, J = 2.9 Hz, 1H),
Es 72](d3wg L’ﬁ{(%) Z%é& §1&)HL4HZFQ70(¢5D:295H2 IE(E,622-IIdd 3=81 (s, "
3K, 1.98 (18.3,2.0H2, 165, 4.71Y, I = 6.2 Hz, 2H), 3.81 (s, 3H), 198 (t, )= 6.2 Hz, 1H)

~(2- 0-5- e t dro:
To a stirred mixture of 2-bromo-5-methoxybenzylalcohol (3.91 g, 18.0
20 mmol) and dihydropyran (3.3 ml, 36.0 mmol) in dry dichloromethane (80 ml) was
. added camphor sulfonic acid (210 mg, 0.9 mmol) under nitrogen at 0°C. The
reaction mixture was stirred at 0°C for 1 br. The reacnon mixture was quenched
with saturated aqueous sodium bicarbonate solution, and extracted with
. dichloromethane. The organic extracts were washed with brine, dried over
25  magnesium sulfate, and concentrated to give a crude product.  This was purified by
silica-gel column chromatography eluted with a mixed solvent of hexane and ethy!
acetate (20 : 1) to give the title compound as a colorless oil (5.68 g, quant.).
H-NMR(CDCL) : 7.40 (d, J = 8.8 Hz, 1H), 7.10 (d, J = 3.3 Hz, 1H), 6.69 (dd, J =
8.8,3.3 Hz, 1H), 4.80 - 4.76 (m, 2H), 4.53 (d, J = 13.6 Hz, 1H), 3.97 - 3.88 (m, 1H),
30 3.79(s, 3H), 3.60 - 3.53 (m, 1H), 1.93 - 1.54 (m, 6H)



(11) 2-(2-Bronp-5-net hyoxybenxy)tetaehydropyran To a stirred
m xture of " 2-brono-5- net hoxybenzyl al cohol (3.91 g, 18.0 20 nmol ) and

di hydropyran (3.3 m, 36.0 nmol) in dry dichloronmetane (80 m) was

added canphowosspshoni ¢ acid (210 ng, 0.9 mmol) under nitrog nat Olerr]C
The reaction mxture was stirred gt O[err]C for 1 hr.gﬁ‘@s’l” tion

m xture was quenched with saturdt'ed aqueous sodium bicarbonate

solution, andjgxtracted with Zéﬁﬂh% gani c extracts
were washed wth brine, dried ov

e'S H¥bercent r at ed
to give a cr ylexypetbyliphenylethanolwas puri fi ed by

; _si. Iié-el col um

hr omat ogr aphy el ' i lvent of hi d ethyl

ceetnte 0oor )t oTEd bR Bl 57 2O R St bgyPeS el ires o
e L 1H§'o B e (dd. ] ek dtyhofirn (zsi.isn‘)&'z”%d%“ﬁ{“gﬁmiﬁ%g‘(’%o (221) .
4.53 (d, J = f%%ma% PPjse undey pitrogen gi5-78%G. Wi readtion micti#® wes stid)at 3. 60 -

3.53 (m 1H) .40*C9%r 215 5. (Mpo6 ion mi WO 99/ 25714 .
PCT/ | B98/ 01704 i 0Ol reaction mixtwre WS added solution; of

(iii). . tifluoromethylacetaldehyde (0.7 ml) in dry tetrahydrofuran (2 ml) dropwise at -78°C.
yi oxyret hyl ) e ) SURE e nperkll GOlCabl o et by gutsomekscomonst
dded a ool upaniol oo Slyiapichirtiy shdbd i i B sty . ory

t et r ahydr of ut8H 22 E0 dlofli de 1@t 1, B[ brs | O to give the tifet@mpdukiy 294 t he sane

terrperature,cdmﬁsg@p?go yemeguenched by saturated aqueous anmoni um
chloride, and extrac edmv%lth aﬂchl oronet hane. The organic |ayers were 10

dried over W%NE?(GPF@F Vélﬁéd,alHSGdiz,lelH),ra%di,U&tm ¥R, W@?gg&%qg;:ﬁ, whi ch

wer e r ge m ,chy.onat ogr a el uted wi

gr adi entlsof sﬁgxzénféliglr{?}’s.%-5.9@&1&9—1}33‘:%[&39@%:4&&9? J 28.2-%1‘,12,1@1@, 6: 1, 5:

1) to give t4@ 1463 ucUiMpdiRcndd.5 (each d, J <03 PH-EHB qj{% C?(@9,03 9@(@36- 79 .
d,J =2.

[err] H NVR( Gag : 3.(d, J.= 8.4 Hz, 1H) . 6.94 *Hz, 1H),
6.89 (dd, J = ’iigf(sl%'.”zt,z'sgié‘(sﬂé‘,’“’ &‘#?7?83.-3‘650@1;%&)5 (m 1H), 4.85 and 4.78
(each d, J = 12.1 Hz, total 1H), 4.69 - 4.63 (m 1H), 4.58 and 4.51
(each d, J = . ), 3.883 - 3.70 (m 2H), 3.81 (s, 3H),
3.56 - 3.51 : Jargxymethyed-methoxyphenyl)ethanol , .

20 A mixtwe of  22)-trifluoro-1-(4-methoxy-2-(tetrahydropyran-2-

yloxymethyl)phenyl)ethanol (390 mg, 1.22 mmol) and a mixed solvent of acetic

ac.id : tetrahydrofuran : water (4 : 2 : 1, 24 ml) was stirred at room temperature for 2

~hr. The reaction temperature was allowed to elevate, and kept at 40°C for 1.5 hr,

and then at 60°C for 2 hr. The solvent was removed, and the residue was dried
25  under vacuum to give crude material of the tittle compound as a slight yellow oil

(410 mg). This material was used without further purification. | |

v) 5- -1-tri ethyl-1.3-dihydroisobenzofuran

To a stirred and ice-cooled solution of 2,2,2-trifluoro-1-(2-hydroxymethyl-
4-methoxyphenyl)ethanol (160 mg, 0.54 mmol) and triphenylphosphine (312 mg,
1.19 mmol) in dry dichloromethane (6 ml) was added a solution of diethyl

30



(iv) 2,2,2-Trifluoro-1-(2- hydroxyrret hyl - 4- met hoxyphenyl ) et hanol 20
A m xture of 2,2,2-trifluoro-1-(4-methoxy-2-(tetrahydropyran-2-
yl oxynet hyl ) phenyl ) et hanol (390 ng, 1.22 nmol) and a m xed sol vent of

acetic ngx tetrahydrofuran  water (4 : 2: 1, 24 mM) was stirred at
roomterrper:ﬂur Har hr. The reaction tenperature REIBEWUHRed to

el evate, and kept at 40[err]C for 1.5 2@, and then at 60[err]C for 2

hr. The sol vent nd the residue was dried 25 under vacuumto
gi ve crude rr%’g'}"yfﬁf’xyd?tg?@@%[ F‘?t\ €2 amabh %@Yatc@remﬁ@me (Zetial) otroppiise

(410 ng). ThinfdeRit@EéR! THE Geltbve thalihi ati,on. - (V)

5- Met hoxy- 1- tl’lf| uorgomet hy?’ 3-di hydr ol sobenz u‘irjg‘!rrlbbfd fo? 30 min, and To a

stirred and atc@emetemnmmeufgnzbr Dighlgrotettfahe 1 ardowdter Rerd wddedey Al hyl - 30

“4- et hoxyphelqa%)0 tn%%% 0.5 an I phenyl phosphi ne (312 ng,
1.19 mmol) in I C oronetaﬁger?gs&agerrﬁvﬁs?ﬁég“ﬁg&'é‘&d&h%?‘mq‘%‘ﬁ ofhedi et hyl

WD 99/ 25734 extracts were combined and concentrated to give a crude product, whlch was
PCT/.1 B98/ 01704. d i 22
azodi car boxyPutasd by silica-ge} co E“‘thmmfsmmymwedmthlmmx ethyleacemten )

dr opwi se (1oo1wmtm)ta@ivewlecIégom'aLQ%lﬁﬁ@s%h? IH% /{3 was stirred at

O[err]C for roomte 2 hr.

Di chl oronet h QWe?%\@aé =deitidz 1D, ﬁﬂb(dd,J 84, ZEHz;tiH)nﬁ&m(Hrwe and
t he aqueous 1my§r42wg§9 lr cgggﬂ f]n hane. The 5 extracts
wer e conbi ned "and conc to oduct, which was

purifiedlby silica- gel coI um1 chromat ography eI uted- -wi t h hexane et hyl
acetate t |t| c corrpound as a colorless
oil (67 ny, cpzofuranyS-ogrbaldehyde = 8. 4 Hz, 1H),

6.88 (dd, J 8 4;[@ 2 d‘lZ , 6 0&&1 b 3 . 9 1
5 59 f a0 cﬁg 2%% ﬂ::clﬁl 55‘)3 Oﬁ r.éf 5 meﬂnox}'lﬂmﬂliuéigethylsl 39 (m 1H),
6- Met hoxy- 3 drqt FWB‘L’ “!ﬁ’ aﬂ%}@l%é’éﬂzmﬁhme @mbn&aalamyde

“To . a  stititsaren (TWodhldride 00743§m 0
di hydrmgobenzofur({a\f\) 67 f( 0.3 %ﬁ%ﬁﬁ&?}) n%&’g%{ %rgrre ‘hane 213 m) was

added tonfhe e ?‘Y/)solewrbmedcteé aosuiuqen of(mﬂﬂomnubyl mesigir ethért r ogen at
PRI ) B 0 A il B
di chl or onet HEAFHOY MiHure wes stimedoat-#8$fiCafont lir,qoufBd@nto ice-watef, a6l is@feddtXt Ur € Was
stirred at dcih &mperathr®"for 36" min.P Of‘i{eeg]uggl}s%}lieg ewas“%%cggctedaan% %eltk{yge%g at
chloride. The extracts were washed with brine, dried over magnesium sulfate, and
20  concentrated to give a crude product. This was purified by silica-gel column
. chrorhatography eluted with a gradient of hexane and ethyl acetate (10:1,8:1,6:
1) to give the title compound as a white crystal (63 mg, 82.5%).
lH—NMR(CDCI;;) : 10.45 (s, 1H), 7.87 (s, 1H), 6.92 (s, 1H), 5.46 - 5.39 (m, 1H),
5.30(dd, J=13.9,2.2 Hz, 1H), 5.19(d, J = 13.9 Hz, 1H), 3.97 (s, 3H)

25

i benzofuran-S- Dmethylamino-2- idj

To a stimed solution of 1-tert-butoXycarbonyl—(ZS,3S)-3~amino-2—
phenylpiperidine (71 mg, 0.26 mmol) which was prepared by a method described in

30 International Patent Publication WO 97/03066, and 6-methoxy-3-trifluoromethyl-
1,3-dihydroisobenzofnran-5-carbaldehyde (63 mg, 026 mmol) in dry



roomtenperature for 30 mn. The aqueous | ayer was extracted w th nethyl ene
chloride. The extracts were washed with brine, dried over nagnesi um
sul fate, and 20 concentrated to give a crude product. This was purified

by sili ca: gewoomtsamn chromat ography eluted with a gr apgipsnpls NeXane
and ethyl acetate (10: 1, 8: 1, 6: 23 1) to give the title conpound as a
white crystal (63 ng, 82.5%. [erT]HHNMR(CDO [err]): 10.45 (s, 1H)

87 {0 1 dickichindtone 9w atach, SRidblbeyhoron ) £Ig 8 = 13-

2.2°Hz, 1H), 5.19 (d, J
1-tert - But oxJRmaqlheRF anmmyogmmmmpemef|mrrmﬁbm;ﬂmm&vaasd| hydro-

benzof 7Rl R |,
P e dop sy b0 B VAR, £ 61 LIRS b Wnastyio i g winl S °

pheny| pi per i eatasted 3oding, biahhatermhytion/éxtiactes with! detadrEMetiine diBd g
descri bedcin I nternati %nal Pat ent Publication WO 97/ 03066, and

6- met hoxy53 et hifid_concentrated i give,3 Rudt Rrodiess oFhis was purtfied sl dehyde

(63 ng, O. ﬁﬁca-gmdo)unm Ehrofitégraphy eluted
MR graphy eluted with a\ﬁgdge% %?ai]cﬂlommethanﬁfnd

di chl or oret hETEapol (39 y 1u2%: ARyl )stocivarihe itla cempoundas ahyliite siforphdhis g, 0. 36

mol ) porti ogyHdSEItHR egsm rogen at roomtenperature. The reaction m xture
was stirred al ‘roomtenperature for 5 hr. The pH was adjusted to

bel ow 10 wit -&H\iR(CDCls)satﬁor-a'ftfdo(nsam),mﬁhm(&guﬁyQsm(kulH)osus exBpact ed
Wi th di chgor ghe m sul fate, and concentrated
to give gécrgge}}?fo u@ﬁals?ﬁ (gac@éistuH}glg nl:b 12 (ds{ [ Bl Hai 1:sl unm
chr omat ogr apBf8 e BRtle(eh, WD), 8.88 98.80i(&N2HY (3.7 ?hj gqgtjﬁagge%é \/\%1"
ound’as a white

met hanol (50 2 ive the title co
anor phous 16}( ‘gw‘)r}l:SQ:Lgé“ﬁﬁl 8?‘?0& [err]I-I-NIVR(CDCI[err]): 7.60
- 7.54 (m 2H), 7.35 - 7.22 (m 4H), 670(s 1H), 5.46 - 5.36 10 (m

2, 5. 24 ang.8 23 (egeh . 12,1 He total 1H). 5.12 (d 3= 12.1 b,
1H) " t P HPRELINOXYS b NI ORI AHh | c am-0on , 3.05 -
(2 96 I)Ogu‘i in .. strdine di Hro 1. 40 (S 9H)
viii

(2S. 3S) - 3- (6- Met hJﬂyassttrxeﬂf mmomef Hwenﬁmwmquzssspw&afeufom S- 15
L e o e Ra B R PR reotgomtie 5.
trifluoromet@39 me, 9.2 inmel) & ethjdemethter(&ﬁn@vw 2B )th AHHnGRe Ao sigti,P! peri dine
(2.5 ml) dropwise under nitrogen at room temperature. The reaction mixture was
20  stirred at room temperature for 8 hr. The solvent was removed, and recrystallized
, from ethanol to give the title compound as a white crystal (38 mg, 30.5%).
mp : 180-1 87°C
H-NMR(free amine, CDCI) : 7.28 - 7.25 (m, 5H), 7.01 and 6.96 (each s, total 1H),
6.57 and 6.55 (each s, total 1H), 5.32 - 5.30 (m, 1H), 5.24 - 5.07 (m, 2H), 3.89 (d, J
25 =22Hz, 1H), 3.70 and 3.64 (each d, J=13.9 Hz, total 1H), 3.51 - 3.48 (cach s, total
3H), 3.40 and 3.38 (each d, J = 13.9 Hz, total 1H), 3.31 - 3.25 (m, 1H), 2.87 - 2.76
(m, 2H), 2.14 - 1.57 (m, 3H), 1.46 - 1.41 (m, 1H)
Diastereomeric ratio of epimers at 3-posmon on the dihydroisobenzofuran ring was
determined by 'H-NMR as 5:4.

30
Example 2



(130 ng, 0.26 mml ) in ethyl acetate (5 ml) was added a netianolic HC
sol ution (2.5 m) dropwi se under nitrogen at roomtenpératuré. The
reaction m xture was 20 stirred at roomtenperature for 8 hr. The sol vent

was renoved recrystallized fromethanol to giv
conpound as‘%?%ﬂg?ﬁ crystal (38 ng, 30.5%. np: 180%5{%;?9@?0?1
[err]HHNVR(free amine, CDCl[err]): 7.28- 7.25 (m 5H), 7.01 and 6.96 (each

s, total 1H) . 6.57 a d 6. 55 each_s total _1H) .9 32 - 5.30 (m 1H),

5.24 - 5. 07 CFpaen o g9 O 25.35)-36-Methoxy3.3-bistrifiworgmethd}-b3- (each d,

J =13.9 Hz, Helrofuran-3 X . feitninG:2Sle Dipe c:o l o11d€ 3.40 and 3.38

. (each d, J :dﬂfg&:gisoF , tofa eal . e §. . I EB = e l- 2.76 (m
2|—|) ‘214 - l.1353.3,3-Hexafluorg-2-{4-methoxy- teu'ah J‘n: yloxymethvlle rati o of
_epi.nmers at- W t he . di hydroi soben_zof uran ring was - det er m ned
by[err]H—N TA Exanpl e

.5 WO 99 a?b &irked solution of 2-(2-bromo-5-methoxybenzyloxy)tetrahydropyran

PCT/ | B8 017 . 24 |
Pr epar at i on U0 g 3,32 mmoD in iy detepbydrofuran (20 ml) was added n-butyllithium (2.6 ml, -

- 3- (6- Met hox¥:33 mind)) %faﬁiséhht!&ﬁi@tgéww-ﬁ%?’ The reaction mixture was stirred at
di hydr oi sobenzof ur an- 5-yl ) net hyl am no- 2- phenyl pi peri di ne di hydrochl oride

(i) 1. 40fC for 1.5 hr. To the reaction mixture was added a solution of

. 3. 3. 3- Hexaf haaho raac%nér?i A Yo @(&ﬂaﬂ% g@gg&g%téwnﬁoﬁy' The

phenyl)propan 2
2- (2- br od®- SWMWMmém @P@d‘oro:i)}lr arThxs was {uentheg, by3safizatedol ) in

) Cur oy Bk, bfidh solRR, AR6 SRl it chibiitRotege © e orparic e >

stirred at ex&acts%i@dﬁe}i@verfmdgnémﬁnbﬁlfateﬁﬂcbﬁ&nﬁﬁaﬁoim atrudepiinp@s added a
sol ution of hexaf ] .u ro%getone (1 m) in dry. tetrahydrofuran %2 m )
dropwi se at Wﬂ?f‘evf'qs]lf‘f"ﬁfﬁé’y icargel; glpmp £ tuted) Wishgepdient of er r ] C f or

3 hr. This whexafi¢'@iicngdadeyatée@0ur 25:6250:1, 15; 1?@%%@%&{;;0@&896%' on, and
ext ract egr§ p?g( chl or oret hane. The or.gani c extracts were dried over

magnesi u and concentrated to give a crude product, whi ch was

purified by SENMRCIN) c%smvﬁgm@f,%ﬂ%hmgk??e%w ) of %ddsgﬁﬂof

hexane and ethyl acetate (30:1

conpound (895 I4d, HEQH):BWQ)% 73 (m, 1H), 471 X&INVR.THZ) (1), B]Sﬁ (s,BI-B&' 837.25 (m
1H). . 7.42 (s3.73th; 165, 938384 ), £} 1.980 152 R%ehd:

20 i) ~Hexafluoro-2-(2-hydro 1-4- 0 enyl an-2-o]

* According to the procedure of the preparation of 2,22-trifluoro-1-(2-
hydroxymethyl-4-methoxyphenyl)ethanol in Example 1, 1,1,1,3,3,3-hexafluoro-2-(4-
méthoxy—2-(fetahydropyr'an—2—yloxymethyl)phe_nyl)propan-2-ol (350 mg, 0.90
mmol) was converted to the title compound (354 mg). This compound was used

25  without further purification.

A mixture of 1,1,1,3,3,3-hexafluoro-2-(2-hydroxymethyl-4-
methoxyphenjl)propan—Z-ol (306 mg) and conc. hydrochloric acid (3 ml) was stirred

30 at 120°C for 6 hr. After cqoling, the reaction mixture was diluted with water,
extracted with dichloromethane. The organic layer was dried over magnesium



= 11.7 Hz, 1H), 4.78 - 4.73 (m 1H), 4.71 (d, J =11.7 Hz, 1H), 3.83 (s,
3H), 3.83 - "3.75 (m 1H), 3.58 - 3.54 (m 1H), 1.79 - 1.52 (m 6H)
20 (i)

1.1:. t. 3. 3. 3-wiowsHdsrigor o- 2- ( 2- hydr oxynet hyl - 4- net hoxyphenyI)Pf:.p %
According to the procedure of the prepakratlon of 2 2-tritluoro- 0{)2-
hydr oxynmet hyl - 4- met hoxyphenyl ) et hanol ﬁ Exanple 1,

1,1,1,3, 3, 3- batkad kbt concdntiaed
met hoxy- 2- (tetrahydro yr an- ﬁ.mtgl %lxi/rrcxéutdﬁﬁ K aér?3f/ltl3ep 5?1“—11?-“89 (2{83%)- ng, 0.90

mmol-) was codisasys @uuﬁcqmnnd (354 ng). Thi s conmpound was used

25 w t hout further purlflcatlon ; (i)
5- Met hoxy- 1. 1- bi strlfl uoronet hyl - 1.73- di hydr0| sobenzof uran - . A
m xture ofiv) 6-Me Cike X3 y;

33-5 d 3.2 Ry, hvde
met hoxyph nyl)prop n 2 ol 3 and conc. orrc acta ( m) was
stirred 38 at 12 tg Fﬁ% cegree of . dhg |Prgparatwe rof a 6tmethoxy3¢t ur e was

diluted wit htriﬁioﬁfmethyl-l 3-&%&%@&0%&5@5@%%%%%%1e Temdhgani ¢ ayer

was dried ovg magnesi u
PCT/ | B98/ 01784~ mmﬂuoromeﬂ:yl-l 3-d1hydr01sobenzofman (258 mg) was converted to the title

sul fate and SRRSHRNE 0 Y/ t tiitle corrpound (258
ny) . Thi's vvas(q‘gzg%’E 6? 'Héﬁt%?fhgﬁ 32‘{1*' ?'&%ﬁ' hydroxymethyl-4¢; /) .
6- Met hoxy 3, methoxyphenyllpropawdwbny| ) - 1, 3- di hydr oi sobenzof ur an- 5- car bal dehyde

11 or S ORI BEGEIGRAN 5 R BEA35 a1

5- met hoxy- 3H) 1, 1- bi stifluoronethyl -1, 3-di hydr oi sobenzof uran (258 ny)

was converted to the title compound (167 nmg, 69.0% from
1,1,1, 3, 3, 3- hexaf | uor o- 2- ( 2- hydroxynethyl 4-

et hoxyphenyiy)Mpﬂ_ceEcm- - ; ;

7.98 (s, 1H),.6 98

1-t ert - But ox§Hukejsehe ‘ e

15 Accordmg to the procedure of the preparation of 1-tert-butoxycarbonyl-
(28,3S)—3-(6-methoxy—3-mﬂuoromethyl-1,3-d1hydr01sobenzoﬁ1ran- 5-
yl)methylamino-2-phenylpiperidine in Example 1, . 6-methoxy-3,3-
bis(triﬂuoromethyl)-l,3-dihydroisobenzoﬁ1ran—5-carbaldehyde (191 mg, 0.61 mmol)
was converted to the title compound (327 mg, 93 3%).

20 NMR(CDCI;) 7.57 - 7.54 (m, 2H), 7.39 (s, 1H), 7.35 - 7.23 (m, 3H), 6.71 (s,
1H), 5.43 (m, 1H), 5.29 (s, 2H), 3.99 - 3.95 (m, 1H), 3.84 (s, 2H), 3.75 (s, 3H), 3.07
-2.99 (m, 2H), 1.87 - 1.33 (m, 5H), 1.39 (s, 9H)

25 ino-2- iperidine dj chlorid
According to the procedure of the preparation of (2S,3S)-3-(6-methoxy-3-
triﬂuoromethyl-l,3-dihydroisobenzofuran-S-yl)methylamino-z-phenylpiperidine
dihydrochloride in Example 1, 1-tert-butoxycarbonyl-(28,3S)-3-(6-methoxy-3,3-
bis(iriﬂuoromethyl)—l,3-dihydroisobenzofuran-5-yl)methylamino-2-phenylpiperidine
30 (327 mg, 0.57 mmol) was converted to the title compound (226 mg, 72.4%).
mp: 180-187°C



di hydr oi sobenzof ur an- 5-yl ) met hyl am no- 2- phenyl pi peri dine 15
According to the procedure of the preparation of 1-tert-butoxycarbonyl -
(2S,3S)-3-(6-net hoxy-3-trifluoromethyl- 1,3-dihydroi sobenzofuran-5-

yl)methyl a no 2- phenyl pi peri di-ne in Exanpl e 1, 6- met hoxy- 3, 3-
bi s(trifl uo {}) #) -1, 3- di hydr oi sobenzof ur an- 5- car bal dehy &3 P¥1™y 0. 61
nmol ) vvas converted to the title26onpound (327 ny, 93.3%. 20

. H N 7.57 - 7.54 7.35 - 7.23
Loy O Okl dop inen.Cgh) 77124 1520060, 550,06 GrH): G, 1538 5 11}
3 84 2 7 _ 38V 3 5
>34 g: 32@3@@53 =3B H; ug LACRE I\l/g?ﬁ%,(lﬁg,%i)(s,iﬂ%ss(&ﬁ (m 5H),
bi s(trifluor é?rﬁtﬂiyllﬁ),ﬁ Zil-cﬁ %m,dlfﬂob&ﬁzdfﬁr(mﬁﬂ) 2:175-2.11 (m, 1H), 2.04 - :

I t hyl I d : A di
%/o) tmrale );;rg(r:ne [ g"‘bmﬁégbﬁgg ;3113%0 4§¥‘f{1§‘§m3 I36(6 met hoxy 3- ceordaing
trlfluoroﬁethyl

1, 3-di hydr oi sobenzof ur an- 5- yI ) met hyl_am no- 2 phenyl pi peri di ne
di’hydrochl oride in Exanple 1, Example 3

1-t € t - but OX PEphlagéh ~ MARSHR O HeRyBT-trifluo 1;§gkh&a§g§0ﬁethyl)-
.1, 3-di hydr oi soenzo ur an- et hyT - yIpl T dl ne 327 ng,
0.57 mol ) waREGHRABINOEPICHYIPIPENING dIRYAIochionde ' 72.'4%. np:
180-187[err] &y . : _
PCT/ 1 B98/ 01704 26

[err] H NIWQ(f ree arﬂ"m%stlr@(ﬁnﬁmw MS-mEth’bSypheﬂetBMmhoBd-ﬂ)ls & 7.’8Fmﬁ181) aﬁd'l) 6. 56

o' 11 o 50 G mly el 5 Gcstoromatnge (0 m s 38458 bhorind (-

1H), 2.85 - Q.45ml,M8. thnolﬂdri:ﬁ’w:se Andek I(lﬁbgeﬁHl 0°C.- OFhe-orange solufieS¥aém 1H),

1.68 - 1.57 1 1.46 -
gu.rred e apop mlaﬁr'aturs or SI% lThe reaction mixture was quenched by the

Exanpl e 3

A 2S. 39) - 3- (GaMtE&iDW' hovetsaiium] -Hikiifite U aipeidRs hiohiRAC

yl) met hyl ey ot s QTR NGRS RN Yirdered with
2-(2-Bro 5 Eny&?@tw extgacts Wel'e WaShﬂioWathsbﬂner altiedi oenir e of

in dry dichlo orret hane rom ne
silica-gel column chromatography eluted with gradient of hexane and ethyl acetate

(10:1,8:1,5: 1) to give the title compound as a colorless oil (1.5 g, 83.2%).
'H-NMR (CDCL) : 7.43 (d,J=8.8 Hz, 1H), 6.83 (d, J = 3.3 Hz, 1H), 6.67 (dd, J =
20 8.8,3.3 Hz, 1H), 3.91 - 3.81 (m, 2H), 3.78 (s, 3H), 2.99 (t, ] = 6.6 Hz, 2H)

3- h he BkAg | arld 75 m,
R s e Ciade ot hich R ki b

2-(2-(2-Bromo-5-methoxyphenyl)eth
According to the procedure of the preparation of 2-(2-bromo-5-
methoxybenzyloxy)tetrahydropyran in Example 1, 2-(2-bromo-5-
25  methoxyphenyl)ethanol (1.5 g, 6.5 mmol) was converted to the title compound (2.05
g, quant.). :
"H-NMR (CDCls) : 7.40 (d, J = 8.8 Hz, 1H), 6.86 (d, J = 2.9 Hz, 1H), 6.65 (dd, J =
8.8, 2.9 Hz, 1H), 4.63 - 4.60 (m, 1H), 3.99 - 3.90 (m, 1H), 3.82 - 3.74 (m, 1H), 3.78
(s, 3H), 3.68 - 3.59 (m, 1H), 3.50 - 3.45 (m, 1H), 3.02 (t, J= 7.0 Hz, 2H), 1.83-1.52
30 (m,6H)



(0. 47 "m, 18.0 mml ) dropwi se under nitrogen at 0C. The orange sol uti on was
stirred at-roomtenperature for 4 hr. The reaction m xture was quenched by

t he addition of 10% sodium bisulfite aqueous sol ution. and
extracted w Aor4 di chl oronet hane. The organic extracts %ﬁx{& gi€d Wi th
brine, dried over magnesi um sul f gt e, and concentrate 0 gl ve crude

products, which were purified by 7S| | i ca-gel colum chromat ogr aphy
eluted with gradi epy jof.die _ noLoo5 1)
to give the tTeconmpou OT ¢ 3 =56 Ay JDIET :
_[er_r]_l—l-NNR(mnai_dr])' 743(d J . 88Hz 1H) 683(d J 33Hz,_1H),
6. 67 (dd, J-20 , Ia|z 3.91° - 3 1 (m 2H), 378(s 3H),
©2.99 (t, J = 6.6 ﬁ? SOé.lpqO}l -of 2-(2-(2-brbmo-5-methoxyp enyl)-

2- (2( 2- Br onDetioxiyt OP9Vihin q’g&w
Acc(:ordl ng to the proce urgydc})(ﬁ% r3e pregfratlon 0 &gﬂl{?%omln)owgsadded
met hoxy behz yir-butylithium £ ml,diol2 mmol) dropwise uneranitodgen at -78°C. ZFheZedotiono- 5- 25

met hoxypheny&%g%{;ﬁg)s&d%gﬁoo@: ?‘f—l—nﬂ%ﬁ) converted to theaéd tle corrpound

(2.05 g, qua
1H), 6.86 (dsuspknsioR. 8f Hnhydréls, cerif (cﬁléndel 6884 m 8388 &n&»l JdH) 4 63 -

000 (M SR b B B ol e B b ﬂ‘%cﬁzlzzeacm 183
1.52 30 %
122 8985 8117lﬁi!ﬁureo4 e was added trifluof¥ac@8AE0/5 fhl, 5.59 mmol), and the resulting mixture (i)

1. 1. 1- Tri% | yepsstiored at 7iCHfox | hp.- (Thig was qmwdwyammamnjmuﬂpndqohenyn

2- ol
D e o2 br oraugon, extacted witf dichromeltal by olitid Oftanis Hepets e 3 17
L e oo Pores st otge 5 crodt et it (2. 9
M xture was s%e re hs'%ﬂ%g erroilﬁl’q %f%rfmﬂ?m hP'dll‘fthi,-l"F%ém e was

added a andsﬂgbmeﬂteo(mofl EhY,dI20Us 10€1) Wgive thle il @8mp&E (555 mg; 58 ol )
in dry o Jrahydrofuran (15 nl) dropwise at -78[erf]C and stirred for
1 hr. TothesfSQCtlon m xture was added trifluoroacetone (0.5 m,

5.59 mmol ), 'HAMREEDCRY YB35 ng.31iGH, YES, 61 - 6. 'Mlﬁnsg{)r £90 284 551§+agﬁrj Cfor 1
hr. This was hggﬂw\%?atur ated anmmoni um c
extracted wi'? e fe $(gach mtetal dH)i 18ed-1drand 3i99 - R2r(gashan,dptale
1H), 3.80 (s, 3H), 3.77 - 3.43 (m, 3H), 3.33 - 2.90 (m, 2H), 1.80 and 1.78 (each s,
total 3H), 1.75 - 1.26 (m, 6H)
20

o 6-Methoxy-1-methyl-1-trifl isochroman
A mixture of 1,1,1-Trifluoro-2-(4-methoxy-2-(2-(tetrahydropyran-2-
yloxy)ethyl)phenyl)-propan-2-o! (470 mg, 1.35 mmol) and conc. hydrochloric acid
(4 ml) was stirred at 120°C for 3 hr. After cooling, the reaction mixture was
25  diluted with water, and the aqueous layer was extracted with dichloromethane. The
organic extracts were dried over magnesium sulfate, and concentrated to give the

title compound as a brown oil (460 mg). This was used without further
purification.

30 (v) 6-Methoxy-1-methyl-1-triflucromethyli an-7-carbaldehyde
According to the procedure of the preparation of 6-methoxy-3-



dried over magnesium sul fate, and concentrated to give a crude products,

whi ch were purified by silica-gel colum chronmatography eluted with a
gradi ent of hexane and ethyl acetate (20: 1, 15: 1, 12: 1, 10: 1) to
give the title co ound (555 ng, 15 50.3%. [err]H-NMR(CDCl [err]):
7.357-77.31 V84 6.78 - 6.74 (m 2H), 5.70 and 5.62 (e 8/01704

total 1H), 4.63 and 4.48 (each m total281H), 4.18 - 4.11 and 3. 99 - 3.92
(each m total 3.80 (s, 3H), 3.77 - 3.43 (m 3H), 3.33 - 2.90
(m 2H), 1. 801"§H‘é}'°1.’£'e¢81|_2 %«é&lﬁdrelsobenzoﬁlrapét@rbm dein Esampla_l,zfsm@thpxﬁH) 20

(iv) 6-Methox A mixture
of I,1,1- Trlfyﬁ%?gpéaﬁfo#er%#}ﬂg%&gf ?@(?ﬁrzﬁ@ anﬁerﬁed o the fide”

yl oxy) et hyl ) plempoind pr@pan- tgpl 48136 nifrond . SElnrmimxoM(&‘mahoxym(ﬁ-ochl oric
aci d : S_Stq Il 3 hr. After cooling, the
reaction mxﬁu&@%’%i I gﬁ?’é}?ﬁﬁ’{‘ 'ﬁéﬁ"éi'ol ‘and 't he aqueous | ayer was
extract ed swi t‘H-NMH(CDCdeubaan, ﬁ)e7 32 (s, lm,rgw(sclﬁ)(t‘{@clg 11RHE 1M1 ed over

magnesi um sul f at e, and concentr at ed t| e conpoufid as a
‘brown oil (4 )31%1' #P% - Ha & (msldD, %\ﬂ 08T4ﬂﬁhm}157(5,3ﬂhrlflcatlon 30
(v) 6-Methoxy-1-nethyl-1-trifluoronetylisochroman-7carbal dehde

According to the procedure of the preparation of 6 nmet hoxy 3-
WD 99/ 25714 i ~fert-But 1-(28.38)-3-(6-: :

PCT/ 1 B98/ 017 . .
trifluoronet

y
6- met hoxyl0 1Anmrdh;1g 1d ther probadnmaﬁtﬂeyﬁrepmiahczsfapteﬁftﬁ%xy&} bokgE
converted to Zgﬁfa%gé 3 d)rrpooue%j -&ih 48. 3% from 1,1,1
Trifl uoro-2- ?e\?m()? -trifluo yl-1,3 ydrmsobenzo -5-

tetrahyd | 2-9l) 6. 1 -
Eerer]raKINrR?pwu)muh&lmmc lﬂlaeahﬁeympmﬂﬁﬂe %))mého 1mit}1311 1o .

er rl%y 10. 41 (s,
4.11 (m 1H) Hfarb@dejude (k§48ng,(0n§7 mptol) WasonyertedXo= 4. 4 Hz,
2H), 1.67 (sm&hﬁecom d(3$0/ink 918'y)1 tert-
But oxycar bonxl E _5 t hoxy-1-nethyl -1 nethyl-21-trifl uoronethyl -
(CD 1s) : 7.59 - 7 55 (m, 2H), 7.34 - 7.17 (m, 4H), 6.56 (s, 1H), 5.44 (m,
1H), 4.16 - 4.08 (m, 1H), 3.99 - 3.84 (m, 2H), 3.80 (m, 2H), 3.72 and 3.71 (each s,
total 3H), 3.06 - 2.98 (m, 2H), 2.83 - 2.81 (m, 2H), 1.85 - 1.61 (m, 4H), 1.63 and

1.61 (each s, total 3H), 1 50 - 1.40 (m, 1H), 1.39 (s, 9H)

20

ethylamino-2-phenylpiperidine di loride |
According to the procedure of thc‘ preparation of (28,35)-3-(6-methoxy-3-

triﬁuoromethyl-l,3-dihydroisobenzofuran-S-yl)meﬂlylamino-Z-phenylpiperidine

dihydrochloride in Example 1, 1-tert-butoxycarbonyl-(2S,3S)-3-(6-methoxy-1-
25 meﬂ1yl-1-triﬂuoromethylisochroman-7-yl)methylamino-2—phenylpiperidine (325 mg,

0.61 mmol) was converted to the title compound (88 mg, 28.4%).

mp: 193-201°C

TH-NMR (major isomer, free amine, CDCl;) : 7.33 - 7.20 (m, 5H), 6.95 (s, 1H), 6.43

(s, 1H), 4.13 - 4.09 (m, 1H), 3.92 - 3.84 (m, 2H), 3.62 (d, T=13.9 Hz, 1H), 3.51 (s,
30 3H),3.33(d, J=13.9 Hz, 1H), 3.31 - 3.24 (m, 1H), 2.84 - 2.74 (m, 4H), 2.12 - 2.07

(m, 1H), 1.94 - 1.82 (m, 1H), 1.67 - 1.62 (m, 1H), 1.59 (s, 3H), 1.43 - 1.38 (m, 1H)



I sochr oman- 7-yl ) met hyl am no- 2- phenyl peri di ne 10 - According to the
procedure of the-preparation of 1-tert-butoxycarbonyl -

(2S, 3S)-3-(6-methoxy-3-trifluoronethyl -1, 3-di hydr oi sobenzof ur an 5-

yl') met hyl anmiwesgzsenyl pi peridine in Exanple 1, 6-nethoxy- %
trifluoronethylisochroman-7-carbal dehydf9 (184 ng, 0.67 mml) was converted

to the title conmpound (330 ng, 9178% . 15 [err]H NVR(CDC [err])

7.59 - 7.55 (m 2H) 7.34 - 7.17 (m 4H), 6.56 (s, 1H), 5.44 (m 1H),

4.16 - 4.08 (m '3.99 - 3.84 (m 2H), 3.80 (m 2H), 3.72 and371(each
s, . t ot eshgster@nwc:atm %e}'émprs%)he P-pBsition éh the 1661311:0&5)1 % 1.61

(m 4H, 1. G%e%&ﬂmec} by 'HNMR &P (FR:150" Fhess Romers me (253853 flm) 139

(s, 9H) VIl
(2S.35)-3-(6 mﬂhdxpadym&hml-hﬁhoiomeiﬂyuw&fﬂ%ah#ﬂmylﬁﬂﬁ&ﬂ'

yl ) met hyl he plperldlne "di hydrochl ori de Accor di ng
to the prgced’g ﬁ?"% prepar afdon of ( 28539)-34(18¥-6rmethawyyl-gethyl-1-

fl 2- ph I di
tr| uor8Imﬁ;Ck}?fé%oﬁ?,?tﬁ%lggfﬂﬁ@%?pﬁ%ﬁ%wﬁ%@%@n%%blggn no- 2- phenyl pi per| in

1 t ert - but oxere seubie epimer wm@v@@dmmmmer Hguor. The diastereomeric ratio

mo, o ¢ el e 1B R fspeohi pls SR ke Sp B MR 350 20%(325

rrp 193-201[ dr:3])(TR:18). [err] H NVR (nmmj or isoner, free am ne, CDClB) 7.33.
4.13 - 4.09 (m 1H), 3.92

i :7), ezag % EE%%@%E%W&%&%?@ “?!H)cgmsowswredeﬁemmby -313 (d, J =
13.9 Hz, 1H) nrs@raﬂdgraph?ozm((m)ladﬁeraﬁemrm fmﬂﬁcaﬁ bﬁ%s%u%%Z Vs

(mlH),19 2 {m 1H) 67 -
1.38 (m 1H) % Nl&IR(maJonsom ﬁg?m,@DCls) 33 720(m,5H),699(s, 1H), 6.40

PCT/IB98/017 1H), 4.13 - 4.09 (m, 1
The di ast eregélmaﬁ)c ratio 81% é—IBI?ﬁgzrs3g4 (?hZH)P éd’t [ oPgﬁIzth@ Psgéﬁronan
ri ng was 3H), W@hﬂé&P@yl{{br&quMﬁmﬂlﬂ,zu(l‘i’a ()4 ege2iogoners are

2S, 3S 6 I
(1 tri fl)ug?ggre@glnl égéh}g%émﬁ@)yffneiﬁ%molé? @ 3%)’ 1'4Bﬁérﬂgl(ﬁ¥ﬂn@i di ne

and (2S,3S)-3-[(1S) - 6-net hoxy- 1- et hyl -

trifluoronethylisochroman-7-yl] et hﬁlgamo 2- phenyl pi peri di ne. Mor e

sol ubl e epimer was recovered fromt dr 1 qguor. The di astereoneric

rfatlo (s -Methoxy-3-methy}-3-trifluoromethyl-1.3-
ihydroisob -S-yl)methylamino-2-phen '

20 (i) 2-Bromo-S-methoxybenzylchloride
) " To a stirred solution of 3-methoxybenzylchloride (37.2 g, 0.238 mol) and
pyridine (23.1 ml, 0.286 mbl) dissolved in dry dichloromethane (400 ml) was added
bromine (23 ml, 0.380 mol) at 0°C. The resulting mixture was stirred at 0°C for 1
hr, then at room temperature for 18 hr. This was diluted with a saturated aqueous
25  solution of sodium thiosulfate, and.extracted with dichloromethane. The combined
extracts were washed with a saturated aqueous solution of sodium thiosulfate, water,
2N HCl, water and brine, sequentially. The extracts were dried over magnesium
sulfate, and concentrated to give a crude product as a slight yellow crystal. This
was dissolved with ethyl acetate, and the precipitate was filtered. The filtrate was
30  washed, and concentrated to give a slightly yellow crystal which was washed with
hexane to afford the title compound (43 g, 77%) as a white crystal.



(2S. 3S) - 3- (6- Met hoxy- 3- methyl 3- trlfluoronethyl 1.3-

i
)

of epiners at the 1l-position on the isochroman ring was determ ned by
[err] HH NMR as 1:3(1rR1S. 10 The absol ute stereochem stry of
the title conpounds were determ ned by X-ray cystal ography of the
(3R) -i somer @Uﬁﬁsﬁ}”t her purification by recrystallizatio

[err] H- NVR (naj of |sorrer free amine, CDO[err]): 7.33 - 7P§UIR9PKP17S1-I) 6. 99
s, 1H), 6.40 (s 4.13 - 4.3 (m 1H), 3.92 - 3.84 (m 2H), 3.62
d, J = 9 Hz, 1H), 3.31 -

% (%1%? ‘@NQMCQ&: 7(4ﬁ5(d4hy882Ha§)H) bo%@gﬁ3ﬁmlml-ﬁ74ld®4— 1. 82

1H), 1. 678.8, 313 B2 16)) 4.841s, 25, ﬁg@mw) 1.43 - 1.38 (m 1H)
Exarrple 4 Preparati on

di hydr oi sobenzeg ! di

2- Br ono- 5- net hoxy y C pPRedsol uti on of

3- net hoxybBenzyl chl a‘pdaest(r&ﬂ sglutjon Of 2&80m5&neﬂnﬂybenzylch1&§’cfe' @d58¢, (%391 ™,

0286m|)d@&9&%€|nd&xlc}@??ne e(400 added

br oni ne (23 ?"%F ‘]O"E“ Mé@‘lﬂ’%”ﬁuﬂmmml rred at

O[err]C for Jbutyunhmnhmztﬂaeooazxﬂogmmaf@% r%dﬂx&é?[ho@
50)

diluted with a sat ur at ed agueous sol ution of um |osu ate and
extract ed w tHIESRANY tBeEsR “@é)ﬁhﬂm’eaj 100°C ferﬁrluct'ihenetceth&ashed

th a sat ur ghigGre e f
\Il-l\ACI waferuand brine, sgdqﬁseﬂrl\lﬁog% 13 Hjﬁ@qgé g“saﬁﬂt‘ @rlln\é% @559} eﬁ‘agnem um
sul fate, ¥nd ’Eéﬁ'dé‘mhyéto@ﬂm 65@1)/81681165&“:(6 ) dtibpwise astha sahé

tthtipendfiiré, OW
t al Th t dth tat
CRH fer o e et b0 bE oWl fo flote 1S TaisVne crpnerd By v 5
slightly yel [vatercandsthel sobventcwaswemowels be dvaofakion, Theheei&&ewssoeﬁé d the

title conpou ( 7 as a white crystal. 5714
PCT/ | BO8/ 017 th ﬁé(age ’?’h@ organic extracts were dried over magnesium sulfa@o and

“[err] H NI\/R ( Coridepteated fo: give érdde ﬁl‘odul:fs & agsl.?ﬁt yehiohy: |_3ﬂ7(1§%7é3d THe gﬁ? e 8i1 M :

6.74 (dd,
(i) 3 1?ho>€§? ﬁﬁ?reﬁqme 375 ma |7t§érml)rpy#-pptaammwmomdsdmm; 1255 5

.To a sti rrednandl)ivere @issblved B aGhRmRs m&z’@ggﬁ}r’é@%% (ﬁf’mgh%ud 0.059

nol) in a mxture of dlrlry t et rahydrof uran rr1) was

added n- at reflux for 2 After cooling, the reaction mixture was diluted with bnne, and
extracted with hexane. The organic extracts were dried over magnesium sulfate,
and concentrated by evaporation to afford a slight yellow oil (12.6 g), which was
20 purified by distillation (94 to 98°C/1.5 mmHg) to give the title compound as a
colorless oil (10.8 g, 78.7%).
H-NMR(CDCl3) : 7.20 (d, J = 8.4 Hz, 1H), 6.87 (dd, J = 8.4, 2.6 Hz, 1H), 6.76 (d, J
=26 Hz, 1H), 5.21 - - 5.09 (m, 2H), 3.82 (s, 3H), 1.65 (&, J= 1.1 Hz, 3H) |

25 (i) 3-Methy]-3-trifluoromethyl-6-methoxy-1.3-dihydroisobenzofuran-5-
carbaldehyde |

To a stired solution of 5-methoxy-1-methyl-1-trifluoromethyl-1,3-

dihydroisobenzofuran (10.8 g, 0.046 mol) in dry dichloromethane (280 ml) was

added titanium (IV) chloride (ll .2 ml, 0.102 mol) dropwise under nitrogen at -78°C,

30  and the resulting solution was stirred for 15 min. A solution of dlchloromethyl

methyl ether (8.4 ml, 0.093 mol) in dry dichloromethane (20 ml) was added to the



butyllithium (37.2 m, 0.062 nol) in hexane dropw se over 30 m n at

-100[ err] C-under - nitrogen, and the reaction m xture was stirred at
-100[err]C for 2.5 hr. Then, to the m xture was added a sol ution of
1,1, 1-triflug pone (6.3 m, 0.071 nol) dissolved 10 ipprAfidbn1704
tetrahydrofuranﬁﬁg m) and hexane (5 nl) dropwi se at the sane tenperature,
and the resulting m xture was allowed to elevate to -30[err]C. This was

quenched by nd th t _ ved. by. ev ratlo The
resi due was JXTHUR& “’“01(3‘11""\/\?t ﬁgﬁo %’"% {Jsg’g\nﬁg"e‘é{’&g ??S\RB‘FE dri ed
over, magnesi wnt@uleivat@ anarsdr:edatromﬁqaﬁpeﬁmtf&dsaﬁngl The Ofgadiie 1pfePOdst s as a

sli ght yel | ow oi | . The crude oil (13.6 g) gl yci ne;_é575 ny,
7.66 mml ) ‘ariPyt sé’i"hﬁ]i'%)?ﬁ‘?’t??? deyer 70z ﬁﬁm"leé with dichloromegfiane

di ssol ved in )ﬁ%&? e With¥he Q,a% glirred

at reflux for& hr A ter cooling éva%e retgctlo\r,\mmxture <:)s"'lgfjlﬁ'ﬂlfﬂe(’JI wth
brine, and andcoemfcdé@aﬁbndhthh@thrmmpﬁmd ay galight yelow arystal \(#2.% giir i ed
over nagne5|\lljé]}8§lil fate, and concentrated by evaporation to afford a
slight yello & (1269) which was 20 -purified by distillation (94 to
98[err]C/ 1.5 'WCD%I)VQOMBQS,UHIQNWH@US 88s,aH), 5.25 -05)133(1416'&5) oi |
(10.8 g, 78. 7@ %rr] NVR(CDCl [err]): 7.20 (d, J 8.4 , 1H), 6.87
(dd, J = 8.4, %7@4@1&}’& 6 (d, J. =2.6 Hz, 1H),521-509(m
2H), 3.82 (s, 3H), 1.65 (d, J:11H_z 3H) 25 (iii). _
3-Methyl -3-trifluoronethyl-6- rret hoxy-l 3- d| hydr0| sobenzofuran 5-
car bal dehlﬂje iv) (28.38)-3-(6-Methop i g ‘

.-1,- ' - d| hydr0| sobenzofuran (10.8

-.ﬂ:-
g, 0.046 m)l) net nane (280 m) was added titanium (1V)

chloride (11. 2 m 'Ib ﬂM*o)ummmésorﬁdﬁenyhB{aumlpmmne7(8[1eg,r2:{1 30
and the resultin ol ution wa stlrre yt i
di chl or omet hyf™2° ﬂﬁucrlf‘ewm 3?' %Tf{ e‘g’é‘ﬂ Mﬁaﬁ %HP]?:%PB‘P onet hane

(20 nl) was awded t o92Na449, d R 991‘1&@7 3411ﬂuoromethyl-6—methoxy—l 3-
PCT/ 1 B98/ 01704

resul ti ngtor chAYaLeipabenzofirag-S-carhpldehyde (6.1 g 233 PP'r)é’Eld‘fYcﬂi"h_lL“Bmﬁﬁi"l‘“elfﬁP% m xt ure

was pour ed ml)w@%@l@@%&mﬁﬂ%ﬁ}ﬁd&@gg369%&1ﬁmﬁamﬁdepr 30 -
mn. The organic |ayer was separ at ed and the aqueous |ayer was

extracted wi tTHTPRERIt SPRMEmpsTwure, T the resultash mixtwe was: siaredcat dhe FBE S wer e
washed W th Bemp&aflfof fls RY © ThERENGS 4fistid!tb 8Li6w 10 with a saturated aqueous

sodium bicarbonate solution, and extracted with dichloromethane. The extracts

20 were dried over magnesium sulfate, and concentrated to afford a slight yellow
amorphous solid (10.1 g). A methanolic HCl solution was added to the crude
products dissolved in ethyl acetate. Formed solids were collected by filtration,
dried under vacuum, and then purified by crystallization from methanol to afford the
title compound as a white crystal.

25 mp: 200-207°C
1H-NMR(major isomer, free amine, CDCl;) : 7.31 - 7.21 (m, 5H), 6.89 (s, 1H), 6.54
(s, 1H), 5.16 - 5.04 (m, 2H), 3.90 (d, J = 2.3 Hz, 1H), 3.68 (d, J = 14.3 Hz, 1H), 3.52
(s, 3H), 3.40 (d, J = 14.3 Hz, 1H), 3.29 - 3.26 (m, 1H), 2.85 - 2.75 (m, 2H), 2.14 -
2.09 (m, 1H), 1.95 - 1.76 (m, 1H), 1.66 - 1.54 (m, 1H), 1.60 (s, 3H), 1.44 - 1.40 (m,

30 IH) |
Analysis by 'H NMR indicated the diastereomeric ratio at the 3-position of the



5 and concentrated to afford the title conpound as a slight yellow

crystal (12.1 g, guant) . [err]HNVMR(CDCl [err]): 10.45 (s, 1H),
7.79 (s, 1H, 6.88 (s, 1H, 525 - 5.13 (m 2H), 3.97 (s, 3H), 1.68
(m 3H

(2S. 35) 3- (q"ﬁ?xé’?\%&‘y 3-met hyl - 3-trifluoromet hyl - 1. 3- di hydr BFREB¥HI ur an- 5-
yl ) met hyl am no- 2- phenyl pi peri di ne 32 To a stl rred sol ution of
(2S, 3S) - 2- phepyl .- 3- am nopi peri di ne nmol ) whi ch was
prepar ed by ﬁﬁ@f% et mRgRs; $9:3 Re-'FS?at irbersal:somm (@303 IR )6 WD

92/ 17449, M&HQW.;:,.meth B3-FR %h‘ﬁfrﬁ |- 6- 13- 15

di hydr oi sobenzofyléjrandln car(ti)ﬁl{%dsehyeggi 8 %&@6 gﬂiﬂ W

di chl or onet hahenyipipeidine -an 38 [@Mxp%&hy&@&ﬁm@ﬁﬁﬂﬂmkl de (7.8

g, 36.9 mol )dtxlﬁ'ﬂ\(o ﬁ:?an%ﬂf thyl roaen roomtenperature, and the

‘resultant mixture was stirred a8y ”\‘Emg?n@ pipenidifemer at ur e for 16 hr. The

pH was adj5usthdntthe tresidwal Irdothert ligdors akel loter & ﬁlﬁzﬁ&eﬁut&e 3-posm t ‘s 20
or oret hane. e ex racts

bi carbonate s tiLo and extracted with dic
were dried 0\5@} ld??é?@ﬂ@?? P@FWWME@SFWMXW afford a slight

yel | ow - ThETHbEdI@NE Sstérdchémisdy ({mﬁg F‘g&l EQ was . added
to the crude products d| ssol ved ln et ?ﬂhgc‘!v%a e rre’%:lee;rgyl ds were
coll ected by %ﬂaﬂ?ﬁw}’aﬁfﬂw(3R)1smqre&emmmrpmﬁmumbm¢ystmammr|f.ed by

crystel 1122l eOOmABLUERA) shPudbb RS 1ot 710 ) SaERBPULTRES 3 0

CDGI [ or F1P: 54115, 110, 16 { HOAGIPH) G- B0, 5= 2001z, 18,367 4, 1 =183 D, 0. 10 -

504 29 s @Sk Buda Y 1308 S0y iant ok o s e b o5 o
2H), 2.14 - -2.09(a, 1), (97 - 11815(m111+9}51691136(£mﬁ)11r059(513ﬁ531451 1%@ 1H),

1.60 (s, 3H) . .1.44 - 1.40 (m 30 Anal ysi s by”[err]

|nd|catedthé i ast ereomeric ratio at the 3-position of the . WO
199/ 25714

PCT/ | 898/31704 32

“di hydr0|§ benzofuran ri ng as 98: 2 (M)05These | soners are

(2S, 39) 3- [ ( 3Meps . d 2 Vala

1, 3- dlhydr0|300enzo uran- ne and

(28 3S)-3-[ (9%
di hydr oi sobe
To a stirred solution of 2-bromo-5-x_nethoxybenzylchloride (3.0 g, 12.7

20  mmol) in a mixture of dry tetrahydrofuran (60 ml) and hexane (20 ml) was added n-
butyllithium (8.4 ml, 13.4 mmol) in hexane dropwise over 15 min at -85°C under

ni?rogen, and the reaction mixture was stirred at -85°C for 2 hr. Then, to fhe

mixture was added a solution of 2,2 2-trifluoroacetophenone (2.70g, 15.3mmol)

dissolved in dry tetrahydrofuran (20 ml) dropwise at the same temperature, and the

25  resulting mixture was allowed to elevate to room temperature. This was quenched

by water, and the solvent was removed by evaporation. The residue was extracted

with dichloromethane. The organic extracts were dned over magnesium sulfate,

and concentrated to give crude products as a dark yellow oil.  The crude oil was

purified by the method using g_lycme described for the synthesis of 5-methoxy-1-

30 methyl-1-trifluoromethyl-1,3-dihydroisobenzofuran in Example 4 and by column
chromatography on silica gel (20 g) with hexane-ethyl acetate (20 : 1) to give the



5 From the residual nother liquor, the other epiner at the 3-position on
t he di hydr bi sobenzofuran ring was recovered as a 9:1 (3S:3R) m xture.
The absol ute stereochem stry of the title conmpounds was determ ned by X-ray
crystal | ogr sywensfiat he (3R) isomer after further purificatpenmby

CDCg[err])

recrystallization. [err] H NWVR (n‘%or | somer, free am ne,

7.31 - 7.19 (m 5H), 6.94 (s, 1H), 107°.6.51 (s, 1H), 5.16 - 5.04( m 2H),
3.89 (d, J =tifle & Ak \ 1H), 3.48 (s, 3H),
357 (4 ) :tn e xﬁ%zun aslfgh@]ellﬁdoﬂ{?@%ﬁﬁ? 2.85 - 2.75 (m 24, 2 14

- 2:09 (m 1Hf1 NM&(@‘DC@ 864(-n661(en, 2H), B2 - 7.28 G, 4H), 600)(dd,U.59.6(2.5 3H),
1.45 - 40 Ex |
: o opE 1D 6.80 - 6 (48D, 533 (4, T = 1221z, 1K), 523 (@, T =122 iz, 11, 2P @
(2S, 3S) - 3- ( 6382(H3H).- 3- phenyl 3-trifluoromethyl-1.3-

di hydr oi sgbenzof ur an- 5-yl ) met hyl am no- 2- phenyl pi peri di ne di hydrochl ori de
(i) 1-TriTl uoronethyl -5-net hoxy 1- phenyl 1. 3 di hydr oi sobenzofuran

To a stirred(ifol uti on GETr : Rt 7 & 12.7 20
mol) in a mx of drytetray ' § ) was
added n- gﬁiﬁ!ﬂhlthl um (8.4 m, 13.4 mml) i n. hexane dropwi se over 15
mn at -85[err] C yQdetdin t d the reaction,.mxt sstlrred
at -85C for 2 hr. Then &o° tﬁ&l ﬂr%éﬂﬂrc aofq By 0% Gap W

2,2, 2-trifl u@#h‘ame@}ylréﬁfﬂlwd(@sob&ypﬁﬁ& -Seubhliehyde in di Béagipked 1 nldry

A R A RO R O

quenched mech;dewmdactwarrﬁnﬁbﬁbﬁ%lﬂﬂﬂtc sﬁsl!ﬂxage{ )a\;d[ n. The
eX

resi due was gxtra th di chl or onet hane. e or racts were
dri ed over %T%ﬁ]?ﬁ?‘faﬁe to give thg gy °Geﬁ9@wﬂraatae'dllmm\"g9m oflr (@02 product s
as a dark yeinh(m'm/db - The crude oil was purified by the nethod using

gl yci ne descnj 3@&8}@5 t he synthesis of 5-nethoxy-1- 30
met hyl - 1-tri f b)) « 1045 G, H@dﬁ@ﬁé%ﬂéhz‘b?iﬁhﬁﬁ(mmamemomd by

colum 15 6989 =S | acetate
colum 15, Lo (@R @3 %“%ﬁsﬁfﬁf’dﬁ 18470 R YW G .

PCT/ 1 B98/ 01704 33 )

title conpoygsd ag.
[err]H—NNR( err|). r. 2T,
J = 8.6, 2. Hihydroisobeszofuran5-v)hefhilamin-T.8hdn¥ipi
1H), 5.23 (d, J

;&%c%dmg to ]tkg procedure of ?Ehe8]2)reparatlon of I-tert-butoxycarbonyl-
20 (28,_3S)-3-(6-methoxy-3 ~trifluoromethyl-1,3-dihydroisobenzofuran-5-

. YDmethylamino-2-phenylpiperidine in Example 1, 3-trifluoromethyl-6-methoxy-3-
phenyl-1,3-dihydroisobenzofuran-5-carbaldehyde (453 mg, 1.41 mmol) was
converted, and the crude product was purified by column chromatography on silica
gel (40 g) with dichloromethane-methanol (80 : 1) to give the title compound (657

25" mg) as a pale yellow oil. This was employed for the next step without further
purification.

-yDmethylamino-2- iperidi

30 To a stirred solution of l-ten-butoxycarbonyl-(ZS,3S)-3-(6-mcthoxy-3-
phenyl-3-1riﬂuoromethyl-1,3-dihydroi_sobenzoﬁ1ran-5-yl)methylamino—2—



5 (i)

3-Trifl uoronethyl -6-met hoxy- 3- phenyl - 1, 3-di hydr oi sobenzof ur an- 5-

car bal dehyde According to the procedure of the preparation
of 6-met hoxxﬁg-m

trifluoromet! y?- T di hydr oi sobenzof ur an- 5- car bal dehyde iRFTIBSS8 e 1,
1- 10 trifluoronethyl-5-methoxy- 1- phédyl - 1, 3-di hydr oi sobenzof uran was
converted, a . _.the ude .product was purified by colum

chr omat ogr ap%@e-x%plgﬂd?'t‘a(‘séiefng? 7’8‘%‘)‘* foetate s'm) was added eangyhydsesblogice (5: 1)
to give the tacid(® mipwhbitddoslingd ThE teaMion mEikRrSw H%""" [ovA 61.7 % .
[er 1] HNVR(CRdl [eri]); 10,45 (s, 1H), 8.06 (s, 1H), ‘?Q‘fﬁ“‘fm}’.“%@g}- -l‘{“m" oH)
7.44 - 7.30 (9§ 1515 The pH of the mixture) wps agjugsd ¢aibelow=1018itd 2 sodiih, 5. 27

.d, J= 13.4 B 3 3h . (L . :
Et ert - But oxy?g‘r"t‘)’%’%i“’.‘?é%%?%&%; '(1%’9 %WS@%%W%'PNW PARSPYTIBYSRy | - 1, 3-
di hydr oi séberwasfextractedswvigh ythpltaostatani The eonpbinsdyexpiadie dhefeavashed with brine, |
A di : h ' f 1- -b bonyl - 20°
(5505 13 2B BB Rl Bl G s G s
g' % m‘v‘]E |hy| am Uﬁ]@’ Nheﬁpﬂcrﬁnnhrﬂéaﬁwe vele FrPTER!Y clumn chromatography on silica
-trifluorone -6-ne - 3- . :
phenyl -1, 3- digﬁ&/é’o%sm}ﬁrf%ﬁ?wamec!aﬂbw%émgé 1458 :ni), tolgitd thertitly was
converted, agompdimdas ﬂ?ﬁlﬂﬁ%ﬁ&omaggﬁﬁ%ﬁ&ﬁ% py col utm chr omat ogr aphy on
onet

silica gel (40 g) with dichlo ane- et hanol (80: 1) to give the
title coﬂ‘Bound (657 25 ng) as a pale yellow oil. This-was- enpl oyed for
the next stepwib888}.3 ¢ eiSiv-3- yriphication. o .o . (iV)

(2S. 3S) - 3( 6- Met hoxy-3-phenyl -3~ I‘)i?gu } -qT ~th ur an-

5-yl ) met hy| a¥lmethplaminosd-phenyipiperidinedi ] - To a stirred solution of
1-tert-butoxycarb -3- (G- nmeth - 3-

_phenyl -3-trifl uor_(c)tg%‘?% 2 '@8%@?@?‘&%’3 Rieay18-y| ) et hyl ami no- 2-
%F/)\gT /9-|9{3 32/714117dlzydmw0benzoﬁlran-5-yl)methylamm‘ o-2-phenylpiperidine (497 mg, 1.03 mmol)
.i?:phenyl pi pl)gr i gﬁ]ﬁ%‘%?"‘%}o‘%’ rydrogsn chlogideymethaned spiutiom«20 a)ie dAfieorthe
*hydr ochl or i csolvent was removed undervactﬁﬂ,%éz%siﬂe)wéﬁﬁ&a&é.d(iﬁﬂﬁ%?ethl . a:g;n &PTE}T‘E’:%r eaction

m xture was é:tf:i”ed at room tenperature hr. The

34

pH of the ni %f&HecommRound asawhite oldpel ow 10 with 2N sodi um
mp. 203-204 °C
20 _ The diastereomeric ratio of the epimers at 3-position on the

dihy&roisobenzoﬁlran ring was determined by '"H-NMR as 6.5 : 1

lI_I-NMR(major isomer, free amine, CDCly) : 7.71 - 7.62 (m, 2H), 7.45 - 7.17 (m,

9H), 6.55 (s, 1H), 529 (d, J = 12.2 Hz, 1H), 5.19 (d, J = 12.2 Hz, 1H), 3.88 dI=

2.1 Hz, 1H), 3.67 (d, J =14.3 Hz, 1H), 3.51 (s, 3H), 3.42 (4, 1 =14.3 Hz, 1H), 3.35 -
25 323 (m, 1H), 2.89-2.73 (m, 2H), 2.20 - 1.78 (m, 4H), 1.70 - 1.35 (m, 2H).

More soluble epimer was recovered from the mother liquor as a 2 : 1

mixture,
'"H-NMR(msjor isomer, free amine, CDCls) : 7.70 - 7.60 (m, 2H), 7.45 - 7.15 (m,
30 SH), 6.52 (s, 1H), 529 (d, J = 12.2 Hz, 1H), 5.19 (4, T = 12.2 Hz, 1H),3.90(d,J =
2.5 Hz, 1H), 3.72 (d, J =14.0 Hz, 1H), 3.47 (s, 3H), 3.33 ('d,'J =14.0 Hz, 1H), 3.33 -



hydroxide with ice-cooling. The organic | ayer was separated, and the
aqueous | ayer ) 5 was extracted with ethyl acetate. The
combi ned extracts were washed with brine, dried over
nmagnesi um suyé ad/@v1gand concentrated to give crude productspép, ,Pg )khas a
yellow oil. The crude products were pug fied by col um chroma ography on
silica gel (18 g) with dichl oronet hane-net hanol (40 1

to 10: 1) t e bl 179 20 nd a yell ow

to 10: 1) (94%85*‘ utxjﬂﬁs% t279(m,2H),2.18 1.78 (m, 4K, 1.2 T3S 25, v

(2S,.39) -.3- (6- Met h0xy 3 phenyl 3-trifluoronet hyl - 1. 3-di hydr oi sobenzof ur an- 5-

yl ) met hyl am no- 2- phenyl pi peri di ne d dr? | oride

(2S,3 §)-3-(3-trifluor-onethyl - phenyl 1, 3-
Kk 1§

di hydr oi sobeg@Mﬂ 5- vdf) net ng. 38 it ¥ ok Shaehhyid; 3. 1- 03
nmol ) was treat 1T or | de- et hanol

sol ution ?20%&?&“@%&)—1

vacuum the (igsikd : 18R ' 11
the title corrpoun as-a 30| ] ' -204[err]C
20 The Tai asioélﬂmnef iabumimenh | chloride (ese mEPisET mnwd1)3npaa§|tlon on

Eg(rar] H NVR as cglog)meihmghm%%%nzowf@fmw%ﬁnﬁ?‘gt er‘g)‘(ﬂ%(rj ’%ﬁee am ne,

CDCl [err]): &tiretl for7162mipm Rl'ﬁolmi?m45f S-ﬁetﬂgxy(mne thyl- l-tnﬂuoromethyl-l 3. 9H),
J'=12.2 1H), 3.88 (d,

6.55 (S, {AH) 405,29

3= 10 dlhy“m’“';"“z‘ﬁ]‘?“aéog %4313"Bl?°lkepdwdlfhlos>mhan§|€|)0 nd) SBs(s, 3H),
3.42 (d, J=14ddéd dfapwidedto ti Blkture at 0° ( 9 - 2.73
342 (0. 3= teopuiddito b s 3t 0°C, andmerﬁ]ﬁﬁ%ﬁs%i&%nv@ss&ﬁldagmﬁ _
More sol ubl eS8 m ferc dvkey ea'hlsr@mﬂlrhe"ampmmd birtq U miztaren of ice- 1

m xt ure. saoner, .free amne, CDCl[err])

. 7.70 - 7. eoyd“’chkm;)ca,md(141?’(?nrnlj Jiw“y’&“’*“ep atated ) Theaqueous'lgyer ' | 1 |
5.29.(d, J =wase chbro_t_@tl(ame aid thek?ganicHractidns)werScdifbifed. The

2.5 Hz, 141, MgM%C%V%BM% g.n ov(er éod?u':jg sult%te 4'13nd(c(cjm(:e\xjtttr&;tileﬁ1 0 ke,

1H), 3.33 -
PCT/ | B98/ 01 7@nler reduced pressure. The residue was punﬁed by column chromato og 3.21

(m 1H), 2. 8§hca g%l \Zn?th i:n}ang md et§y118 i %g i) to glve the tlﬂe7 gon;pouild as a w| n]nte
crystal (1.10 g, 93 %).

H-NMR (CDCl;):  7.69 (s, 1H), 6.86 (s, 1H), 5.21(d, ] = 13.2 Hz, 1H), 5.14 (4, ] =
20 132 Hz, 1H), 3.94 (s, 3H), 2.62 (s, 3H), 1.67 (s, 3H)

(i) (28 1S)—3-H-(6-Mﬂl_1 y-3-methyl-3-tnﬂm methyl-1.3-

To a stirred mixture of (28,3S)-2-phenyl-3-annnop1pendme (3 50 mg, 1.99

25 mmol), 5-acetyl-3-methyl-6—methoxy—3-tnﬂuoromethyl-1,3-d1hydr01sobenzoﬁ1ran
(545 mg, 199 mmol) and triethylamine (0.83 ml, 596 mmol) in dry
dichloromethane (20 ml) was added titanium tetrachloride (0.11 ml, 0.99 mmol)
dropwise at 0°C. The mixture was stirred at room temperature for 1 hr, and then
cooled to at 0°C. Sodium cyanoborohydride (374 mg, 5.96 mmol) in methanol (5

30 ml) was added at the same temperature, and the mixture was allowed to warm to
room temperature and stirred for 30 min. Hydrochloric acid (1 N, 15 ml) was added,



Exanpl e 6 Preparation of '

(2S.3S)-3-[1-(6- Met hoxy-3-net hyl -3-trifluoronethyl-1. 3- 5 . .

di hyrdroi sobenzof uran-5-yl) et hyl am no] - 2- phenyl pi peri di ne di hydrochl ori de
(i) 5-Acetyl 8#}&2{}yl -6-net hoxy-3-trifluoronetyl -1, 3-di hydr oi sobenzof uran
To a sol ution’8 um num chl oride (689 ng, 5.17 nmmol) i n BET/IBIBA1704

di chl oronet hane (110 m ) was added acetyd6 chloride (0.37 m, 5.17 nmmol) at
.Olerr]-C, and stirred for 10 min. A solution of o

5- et hoxy- 1- A8 ifImiXturs Was Stiged Atroem tempesaturt Gordi iy d Etby kb8 tilavas( 1. 00 g,

4,31 mol) i nd8sdio G was - added dropwi se to the
m xture at O[err] C@%ﬁ% tﬂﬁ%ﬁé#&%ﬁ%ﬁ%%ﬁ%?%%%ﬁ@d

sane t enper at{(liMNe 60 @nl x13)r Tha borsbinedxdquesusvextragde WeR vaBR¥dOwith &hyitddbgteOf | Ce-
hydr ochl ori c ' and.the qrganic | ayer was separated. The aqueous
| ayer \@ghgx’{ %’a@‘%éhw r?vaﬁi"glﬂgffac}ﬁﬁﬂ%}‘{@ sgfuated rquenug potagsiimact i ons

wer e conmbinedarbdimte. 1 The afgsans Ry oias deiaotedowith 4y 268 .Mﬁj“gndrﬁlri ed over
sodi um sul f at e, ,-an concgnt_rat ed under re uce(} ressure. & residue -

was purified °Bl§lble OrgAnIc wese dyashedowith saturated sddivmabigarbonate dohdieane and

oM °eh3t SoD. 1md Srpitie QbR vhas oif SOMBRHAY sl aporatgd wnaeg” °} %)
5.21(d, J = Yaewmijo givg a Srde froduc —TH wad DuAfib byl blica-Bel Oolicin 3H) .

2.62 (s, 3H _ . el 1) in .
(2S.39)-3-[1° ?’%’?ﬁwtéﬁﬁg%?é@?‘r‘e%ﬂ;l‘!%@% i retiviacetate: €401 = 1) do afford the title

di hydr oi é@bgMMMOplo)lessffyMUi%Q&g,%%gnyl pi peri dine To
3 stirred m it Ohalys sbed dll 5 e nd oL AT, 02 (350 1o, 1.99 25
5- acet yl - 3- ndiaktyieoiersbhseaon-33 tof el MRYRHEE F},@ ' ,sghenzof uran
(545 g, 1. Q%Hgm)l ) and triethyl amﬁgi(o. SH?%X-AO , %66%:’%&? elﬁ}ﬁw |

di chl oronet h (20 mM) was added titaniumtetrachloride (0.11 m, 0.99

ol ) d M- PIvIR . Qh@RIr AL ' r S Ly red gt roo enperature
for 1 hry an thenqcms 9coolae‘ﬂcgla)t ohg(%’rﬁoff%tiﬂ%éb%édﬁ kﬁ’r‘l“ci’%ﬁ%&?@ﬂ? ride (374
ny, 5.961molYerato wes haho? : 2 mspwtively) was added at the same tenperature, and
‘the mxture was allowed to warmto roomtenperature and stirred for 30
m n. Hydrochlgric acid (1 N, 15 m) was added, WO 99/ 25714

PCT/ | B98/ 01 74id) ﬁﬁﬂmﬂzmmg%@ﬁg% and
the m.xture WBSiStdbehfifral sl MLemera ure for 1 hr. Ethyl "acetate (80 m)

was fura-3-yi] aminoj-Z-phenylpiperidine dihydrochloride

To a stirred solution of (25,38)-3-[1-(6-methoxy-3-methyl-3-

20 trifluoromethyl-1,3-dibydroisobenzofuran-5-ylethylamino]-2-phenylpiperidine (106

mg, 0.24 mmol) in methanol (1 ml) was added 10 % methanolic hydrogen chloride

(lf) ml), followed by stirring at room temperature for 30 min. The mixture was

concentrated under vacuum, and the residue was crystallized from methanol and
diethyl ether to give a white solid (45 mg, 36 %).

25 The diastereomeric ratio of this solid was determined by 'H-NMR

analysisas20:30:1 : 3.

‘H-NMR (free base, CeD,, partial data) : 6.06 (s, 1H), 5.00 (d, J = 12.0 Hz, 1H),

4.83 (d, ] = 12.0 Hz, 1H), 3.59 - 3.36 (m, 2H), 3.18, 3.17 and 3.13 (3s, total 3H),

3.07 - 3.01 (m, 1H), 2.68 - 2.63 (m, 1H), 2.49 - 2.37 (m, 1H), 1.73, 1.62, 1.56 and

30  1.53 (four singlets, total 3H. The ratiowas 20:30:1:3 respectively.), 1.31, 1.28,

1.07 and 1.01 .(fou.r doublets, J = 5.6, 5.6, 6.3 and 6.6 Hz respectively, total 3H)



added to the resultant m xture, and the m xture was extracted with

hydr ochl oric acid (1 N 60 mMm x 3). The conbi ned aqueous extracts
were washed with ethyl acetate (60 M x 2), and the pH was adj usted
to ptHO wit hwaedopsaged aqueous potassium 5 car bonat e. Tltlemigyngg&s | ayer
was extracted with ethyl acetate (60 m x 3), and the I ned
organic fractions were washed wth sat U|7at ed sodi um bi carbonate sol ution

(60 M), The organic S%Utlh&ﬂervﬁqﬁlof”v&a@deﬁﬂtecﬁ_%&&mgé CB‘tate angglevaporat ed
under - vgcuurriléo give a crude pro '

silica-gel.. as washedith digthybtherohnd drivd v afforl @ shghe yelRihsoliacet at e
(10 1) to atg‘gqﬁ 3§tq,§) title 10 conpounds as a colorless toam (145 ng, 17
9 . [efr] HFNVR anal ysis showed thi's to consist of ab 5 2 2 ,
m xture of f analysahafwescérdrshﬁ\sedmsﬂiiste:@oﬁe&x‘aﬁowf 1:5:

4.
di hyd b RN H NMR
oot oo TR e P, (o ord G WA 185 s 980, imosssvizg ot o
total 3H, 15n,1}mhmxsea,1maess135ﬁss,5tota2 Ifqzlr,qspggtfﬁm?)sz (four sin gdd 1)

tri uor one

2S.35)-3-[1 t
<(1I| hyern so{)ewg‘g#g? H’gﬂsmyp)veaﬁﬁw lan® né4respegtivelyy) biz?;eirz&;illm afll hyoor(eaw! ori de
To a stirre a met hyl - 3- 20
trifl uorone??@?ieg, glsﬁ)?/%%?g&%nzoﬁﬁl’éﬁl g%gﬁil am ng] 2- phenyl pi peridin

e (106 ng, 0.24 mmol) in nethanol (1 m) was added 10 % net hanolic
hydrogemghl ori de _ (10 m), followed by stirring at roomtenperature
for 30 m n. The mxture vas C Bter/at ed under vacuum and the

resi due was Prepezation|of 28 I RYe8-IvRetohy-2 Giethv]-1-tri 2y s Egr tQ glve a
white solid Y . vee ) ' T aStereonet rati o of
this solid St S RdaspRIpeudine, dinycrpchioride anal ysis as 20: 30: 1: 3.
[err] H NWVR ((y6eHydvose] -nieth1-1 ridhe : ) lal data) : 6.06 (s, 1H), 5.00
(d, J = 12.0 Hz, 1H) 4.8 d, 1.0 Hz, 1H), 3.59 - 3.36 (m 2H),

3.18, 3.17 and 3.13 (3'15o t ¢t al 59111;4’ solutios. 07of BGQWethﬂxy-ﬂ-hﬂeth 2168 - 2. 63
(m 1H),152. 48fluorémethylisot hrg,lﬁg‘ng;lgzgggjmgl in%f@(&(@b)mﬁ)lwma?’ four singlets,

total 3H The ratio vvas res d@acous 1.07
and 1.01 (f&8 B389 ml)jand deemidurs, wik. Rirrdcet6130 +¢ 5:39aR! | Xgky, total

3 /.
oo | o) o1 70ving' Qo8 i 94di, the reaction mixture was treated with aqueous NaOBI/(8

The not her Mg} theg beozmens-t cTheresitant Aitiof Wab ERMEH Sith B8 Ac (400
mL x 2) and the combined EtOAc extracts were washed with brine(100 mL), dried

20 over MgSOy, and concentrated in vacuo. Flash chromatography (Silica-gel, 15 x

29 cm, 17% AcOEt-hexane) afforded 6-hydroxy-1-methyl-1-
tti_ﬂuoromethylisochroman (67g, 100%) as a colorless oil.

| :

H-NMR(CDCl;) : 7.22 (4, = 9.1 Hz, 1H), 6.73 (dd, J = 9.1, 2.6 Hz, 1H), 6.63 (4, J

25 =26Hz, IH), 5.00 (5, 1H), 4.17-4.07 (m, 1H), 3.90 (dt, J = 11, 5.8 Hz, 1H), 2.84-
2.78 (m, 2H), 1.64 (s, 3H).

ii) 6-As ~1-methvl-1-tri

To a  stirred solution  of 6-hydroxy-1-methyl-1- |
30  trifluoromethylisochroman (79g, 0.34 mol) and triethylamine (120 mL, 0.88 mol) in
THF (680 mL) was added acetyl chloride (31 mL, 0.44 mol) at 0 °C, and the mixture



residual solid was washed with diethyl ether, and dried to afford a slight
yel | ow solid (39 ny, 32%. - [err] HNWR anal ysis of this solid
showed the diastereoneric ratio as 5: 1. 5. 4. 5 [err] H NMR(free base,

C[err]D[err] 08@55&'61' data): 6.06 (s, 1H), 5.03 - 4.96 (m 1H), 4.85 - 4.77
(m 1H), 3.1% Y4 and 3.13 (3s, total 3H), 1.71, 1.58, IPCRABIMITOE 52

(four si ngI ets, total 3H The rd@B8io was 5: 1: 5: 4 respectively.),
1.29, 1.26, 1. 05 an 1.00 (four doublets, J = 4.5, 4.5, 6.3 and 6.6
Hz respecti velay sufred a1 rogm "eml’efﬂ!re for 1 hr. - The reaction was quenched by adding -

Exampl e 7 aqueous T/ IRARNAUOE L),
of (2S. 39) - 3- rret hyl -1-trifluoro xltrgc(:)tc P?)trhraAn Et (500 mL). The extracts

“yl ] net hyl am mer@wadhed [ @éduglkﬂﬁ- ' A hrroe 11RO T\ Ao

%- Lydr oiy- 1-net hyl - ?}r“;ﬁf | uor onet ﬁ?fll soch oma @dhﬂyand brine (166 )nL)’ dried To

a stirred |

trifluoronet r?;;frl gfgg%ogﬂaun c?%‘%ﬁuﬁtedfsdvg& nmol’ ) | nnﬁ‘&@& (‘@6(5’“{}%‘1 \%sﬂ":ﬂ}ded
aqueous 5 chroﬁﬁ%gHBhy (SIBE-gdl,)153020 £:A 698 ALOR: Be i’ﬁé) 1 alfofd®éladlox }(310 [err]C

for 13 hr remyving ACOH 1 n_vacuo, €. reacti-on m xture was
. treated W|th"E%B’éélﬂﬂ\‘@@?ﬁgﬁ‘mhmm@?gﬁﬂwFsamrbbsmhcarre 5-6. The
resultant solution was extracted with Et OAc (400 " M. x 2) and the
-conbi ned Et Ofc extracts were washed with brine(100 ni), dried 20 over
Ngsq err], and-NMRECHEL TS [dnI v32Hz, 1H), 698 (ddyTeTR2, 05 HE M) 61 fag - gel , 15

6- hydroxyzg r-r_etﬁﬁ? D, 418408 (mrfﬁgét%t@{fﬂ is&éﬁ?’mﬁrﬁ&dz(e%ﬁjﬂﬁé@éﬂas a

col or | es300i 211),230(8,1}D{h660sJ-BPNNR(CDC] [err]) 7.22 (d, J = 9.1 Hz, 1H),

6.73 (dd, J= 9.1, 2.6 Hz, 1H), 6.63 (d, J 25 =2.6Hz,1|—|),'500(s 1H),
4.17-4.07 (m 1H), 390(dtJ:11 58Hz 1H),2.84- - 2.78 (m 2H),
. 1.64 (s, 3H) (i)}IR % I A e S:CLochronan

To a  sti » solutlon y
=£rifl uoromet # THAROREY L nol) and triethyl am ne (120 m., 0.88

Tern € gpa gge *(G8hthde 8 Saaie 585 ket ™ ) 2 ©

(38.4g, 0.140 mol), 10% sec-butanol solution in hexane (1.3L),and llpase PS (35¢g)
was stirred vigorously at room tempetature for 23 hr. After filtration, the filtrate
was concentrated under reduced pressure to give a mixture. This was purified by
silica-gel column chromatography eluted with gradient of hexane and ethyl acetate
(15:1,5:1,2:1) to give, first, (1R)-6-acetoxy-1-methyl-1 1-trifluoromethyl-isochroman

20  as a colorless oil (17.3g, 45%, 94%ee). The 'H-NMR spectra of this compound
was identical with that of racemate. The second fraction gave (18)-6-hydroxy-1-
methyl-1-trifluoromethyl-isochroman as crystals (16.9g, 52%, 83%ee). The H-
NMR spectra of this material was 1dent1ca1 with that of racemate.

25 (iv) (IR)-6-Hydroxy-1-methyl-1-trifluor ethyl-isochroman
To a stired mixture of (IR)-6-acetoxy-1-methyl-trifluoromethyl-
isochroman (35.5g, 0.129 mol), methanol (860 mL), and water (340) was added
potassium carbonate (35.7g, 0.258 mol) at 0°C, then the mixture was stirred at room
temperature for 1 hr. The resultant mixture was acidified with 2 N hydrochloric
BQ acid (pH 3) and evaporated in vacuo to remove methanol. The residue was



WD 99/ 25714 _
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stirred at roomtenperature for 1 hr. The reaction was quenched by addi ng

aqueous 1 NwlbesAQ0 nL), and extracted with AcCEt (500 xjracts
were washed with aqueous saturated NaHC err] (100 ni) aﬁ%ﬂ&"’?ﬁ)o m),

dried . over MgSJ err], and conc rated in vacuo The residue was
purified by fdash [ Silica- x 20 cm 6%

Ac OFt - hexane) Ha %df‘]:n(gl?%:h%l ace?oﬂltxh%% ga?ucyla ef was wash%&wﬁh water and brine, and

‘met hyl - 1-tri fdngépwmntgxhsmnsiﬂfmmﬁé}w/ﬁmm @88 EdrlcErittuted

d
H- NVR Hz, 1H), 6.98 (dd, J_'l/"?,25Hz,
[1%” 6.91 Ed d P‘]°;s“’ei° QB’BTSFE" itlg g OmRP“&@a&La g)sortm 011@8 0239394). (dﬂus J = 11,

5.4 Hz, 1 was &fe 0 Th 1. 66 :
(i )(lR):%S A toxc§/‘tmhorirlttatﬁrhzlelﬁf-trlttoﬂauororret'trt‘"\%R g‘:&%?ﬂhg)ﬁo H'&“d 3
(

1S)-6-Hy r ok pigcemater i f | uor onmet hyl - i sochr onman
A m xture of racem c 6-acetoxy-1-nmethyl-1-trifluoronethylisochroman 15
(38.4g, 0.140 nol), 10% sec- but anol solution in hexane (1.3 L), and |lipase
PS (35 @) v) (1R36-Methox : riflbronthvi-Rechrbmaper ature for 23 hr. After
filtration, the fil rate f ntrated under reduced pressure to
give a nixture. Thit® §5ETes mixpre g Wﬁ ydridg ¢3r4c768sgell45mlllmchﬁ’r(5|ﬁat ogr aphy

eluted with dwasitaddéd (ERREBy@RDEY- Ridityl aqﬁqﬁ ,2:1) to
gi ve, f|r gﬂai&) et gxy -met hyl -1-€rif uororre‘?’hy?%r( s 20) as a
col or | esdV0 IOI(JZ ‘&f" utignn 9%@70 mipeat PE,rthen- thi/Rixtpre vtas atinéd arbémconmpound
was i denti cakemietafark Fﬂ@{l cond fraction gav

(1S)-6- hydroxy-1 - i1 Hlffre?%f/ -1 - rﬁ{’ uoﬁsﬁe@wmm%%ﬂsa’ém?ﬂystal S
(16.9g, 529 Vaopyatedraguequs ampmanium chioridd/Thispesstcxtadiéd with StPhRial Vas

I dentical w

(i v% (1R OI6 Hzig:r:gg %ﬁgﬁ%%rﬁgz%mgﬁﬁzﬁwg‘fﬂ?ﬂm%mm“ To
a stirred m magussi - Hlecsotvent was Fei hdWhs _
I sochr omps 129 nol than (860 m?) atﬁfj&\i\ﬁ/gter (%% was added
pot assi um ca on&P?ag?'g?"W %{02@‘ felH'Fd@? and-rthyl atptate{40t:U) e was
stirred at rwogive thetitlé aF scol gl AR t S
AcidiTioa W gl 2 N Masmﬁﬁ%%c mm;sﬂmi‘(:i lTé?ﬁs'ﬁ 'tk AR St of 2

20 _ ino-2-ph iperidine di oride
"~ The above (1R)-6-Methoxy-l-methyl-l-tn'ﬂuoromethyl-isochroman was

further converted to the title compound by following the method for preparation of
Example 3 to afford the title compound in a single diastereomeric form.

25  Optical Rotation: [o]'p=+75.44° (c=0.424, MeoH)



30 acid (pH 3) and evaporated in vacuo to renove nethanol. The residue
was WD 99/ 25714

PCT/ 1 B98/ 01704 39

extracted WI&,B S,M;K‘Ir acetate. The organic | ayer was washed with water and
brine, and i ed over magnesium sul fate. After filtPEEIBI§01794e

filtrate was concentrated under 40educed pressure to afford the title -
conmpound as a col or#es oi,l (28.0g, 93% . This was used wi thout
further purificatio qab Wm%mmoﬁthc ormolag(fuprepavagdsin - 5

i dentical wi tmbmglesvmmmkﬁmef gtable) g

(1R) - 6- Met hoxy- 1-methyl -1-trif| uororret r oman ' To a
stirred m xture of sodium hydride (3. 47 g, 0 145 nol) in DVF (50 L)

was added (‘1R)-6-hydroxy-1-nmethyl-1-trifl uororret hyl i soci roman (28.0 g, 10
©0.121 nol) solution in DVF (370 nL) at G err]C then the m xture was
stirred at room tenperature forFé .0 The reaction m xture was
guenched with water and dil uted é@g?'nat ed aqueodus anmoni um '
chloride. This was extracted with ethy 7 at é- .- toluene (4: 1). The
organi ¢ fraction was washed with waker brine, and dried over
magnesi um sul fate. The sol vent wag*Aefiowed i n vacuo, the residue was
purified 15 by col unm chr omat ggr aph Apbilica-gel eluted with hexane and
et hyl acetate (40: 1) t i i I'tl e conpound as a colorless oil
(29.1 g, 98% . The [err] H NWR spe this material was identical
with that of racemate. :
(vi)(2S.3S)-3-[(1R)-6- Met hoxy- 1Hnat
yl ] met hyl ami no- 2- phenyl pi peri di ne dih e@chl ori de The above
(1R) - 6- Met hoxy-1-nmethyl -1-trifl uor t hyl -i sochroman was_ further
converted to the title conpound by Ttollow ng the nethod for preparation of

Exanple 35to afford the title conpoqu&”_?ga single diastereoneric form
=0.424 MNeOH)

.25  Optical Rot gt taliorrl s 375 44
- Example RIR R R* [ R’ | n [RS-configuration
No. _ of piperidine ring
1 CH3. H H|H | H 1 (28,35)
2 |CH:|CR | H |H | H1 25,35)
3 CH; |CH;{ H H H 2 (25.35)
4 |CH:|CH;| H |H | H |1 (25,35)
5 CH;|CHs| H | H | H 1 (28,35)
6 CH;|CH;| H |CH;| H 1 (25,35)
7 CH;|CH;| H | H H 2 (28,39)




' PCT/ 1 B98/ 01704
714
X\bo o9 ) The cheni cal Hmlgm , ’“m conpounds of the formula (1)
prepared in Exanples 1 tO% din the follow ng table.
[err] WO 9925714 5 S oo t TAB'—chms/ol\ng
Example Rerr] Rerr] ‘Rerr] ” RS-copfiguration ' '
of piperidine ring %H[err] H H H H 1
(25, 35) 2 CHS CF3 H 1 (2S, 39)
3 OB CHB H _H 5. 35) g a8 OB
H H H 1. Acom;\oggl,g'gyeformulai(l): .5 CH err] C[ err]Herr]
H H H (2S, 39 ) 6 CHerr] CHerr]
H  CHerr] H 1 . -(2839 R 7 CHeerr] CHerr]H
H H 2 (2S,39)
N
N ] °
_ o3
M
and its pharmaceutically acceptable salts, wherein
5 R! is C;-Cg alkyl; :
R? is hydrogen, C;-Cs alkyl, halo C;-Cs alkyl or phenyl;
R? is hydrogen or halo;
R* and R’ are independently hydrogen, C;-Cs alkyl or halo C;-Cg alkyl;
and
10 n is one, two or three.
2. A compound according to Claim 1, wherein
R is C;-C; alkyl;
R" is hydrogen, C;-C; alkyl, halo C]~C3 alkyl or phenyl;
3is hydrogen or ﬂuorme,
15 R4 and R® are independently hydrogen, C;-C; alkyl or halo C;-C; alkyl;
and
n is one or two.
3. A compound according to Claim 2, wherein R! is methyl; R? is
- hydrogen, methyl, triflucromethyl or phenyl; R® is hydrogen; and R* and Rs
20  hydrogen,

4. A compound according to Claim 3 selected from:
(25,3.5’)—3-(6-methoxy-3-triﬂuoromethyl-l,3-dihydroisobenzoﬁn‘an—5-

yl)methylamino-Z-phenylpiperid_ine or its salts;



WD 99/ 25714

CP:LCX{ :\/g%/ oLroe ' mmuwlllu, uﬂ” ,"L formul a (I ): [er.ri11

It cal | acce table salfs,” wherein Rl err]
?gdcl[h;frf{]?:[r‘fg?rg%#kyl Y P R[ err] is hydrogeFF"@%?l?‘]“ derr]
alkyl, halo CJerr]- C[err] al kyl orpheny4I2 R err] |sI
hydrogen or hal o; and Rerr] are independently

hydrogen, d err] - c835}3= é@ﬂ?ﬂmﬁ“lﬂ%ﬂﬂb’l'@ffﬁﬂlﬁqm@féyhspclabm -7- - and 10

[ ding to daiml,
~ one, twal)a -2-phenylpiperidine or it . A.conpound accor.
Wnn la?el n aieth iR eélryrp]lpelns ¢ rersri err] alkyl;

Rlerr] is hydr ogen(zsé[s'k31( -methexy-3 W-Mﬂwrmﬁlﬂg’?-ng err] alkyl or
r
FI%P?PH and R[elydljo ar e naep ﬂ%f“&@f‘%‘xwﬁg@ﬁ PPt er‘]“'éiﬁ@?sf] al kyl or halo

g[ e'rA r ]C orcT:[p SL :] ] al kzqrzsISﬁ)-s-t(é-mﬁdxy-s-phengﬁl;g}ué%om&n[eetﬁli193I-gnfm ?Lyf V0. Rerr] is -
hydr.ogen, ﬁro 9@?&9@9&@@@@ yplp@'@me]orutssﬂt}dmdgen and Rl err]
‘and Rerr]. ar e 20 (ZSBSﬁB-‘ED»Wmethoxy-}methyl-B-tnﬂuoromethyl—l 3- '
dihydroisobenzofuran-5-yl)ethylamino] -2-phenylpiperidine or its salts.
.~ 5. Acompound according to Claim 4 wherein said compound is
10 (23,38)-3-[(1R)-6-Methoxy-1-methyl-l-hiﬂuoromethylisochroman—%
yl]methylamino-2-phenylpiperidine or its salts; or
(2S,3S)-3-[(3R)-(6-Methoxy-3-methyl-'3-1riﬂuoromethyl-1,3-
dihydroisobenzofuran—S-yl)]methylamino-2—phenylpiperidine or its salts.
3E 6. A compouhd of the formula (TII): -

ER)
14

RZ
Fi¢—71 9

O (CHpn

OR!
15 . (m
wherein W is hydrogen or Q(O=)C- wherein QisH, C,-Cg a]kyl or halo C,-Cs alkyl;

R is Cy-Cs alkyl; R? is hydrogen, C;-C; alkyl, halo C;-Cg alkyl or phenyl; and n is
one, two or three,

w

7. A compound according to Claim 6 wherein said compound is selected
20 from:
5-methoxy-l-triﬂuoromethyl—l,3-dihydroisobenzofuran; .
; i 6-methoxy-3-triflucromethyl-1 ,3-dihydrobenzofuran-5-carbaldehyde;
| 5-methoxy-1,1-bistrifluoromethyl-1 »3-dihydroisobenzofuran;
6-methoxy-3, 3-b1s(tnﬂuoromethyl)-l ,3-dihydroisobenzofuran-5- -
25 carbaldehyde;



4. A conpound according to ' from
(2S, 3S) - 3- (6-nmet hoxy-3-tri f|| QI | | | hydr oi sobenzof ur an- 5-
yl ) met hyl am no- 2- phenyl pi pera dicne Lor ul WD 99/ 25714

PCT/ 'B98/ 0174 99125714
(2S,39)-3-(6-net hoxy-1-nmethyl-1-trifl uo - onet hyl i sochr oman- yg:mm%/onm

yl ) met hyl am no- 2- phenyl pi peridi ne or silts;

(28, 39) - 3- (6- net hogys, t -t |

di hydr oi sobenzof ur an lr% @Ilair;{nﬂ% - ﬁ%wﬁ‘ﬂfl’a&m dine or its salts;

g Zﬁ gS) 3- E) 6- ”]E‘t hOﬁ*}ﬂeﬂ!quﬂyéthsﬂ-lt-ﬂrmgbmgreﬂﬁﬂsd&uﬂomkg&-carbaldeh ydss "
i hydr oi'sober of un no-,2- phe i peridine or Its sa s: an

© (2S,3S)-3-[1-(6- ne?‘ﬁ%‘i’%i’x%tldé?‘ﬁ’a}l ~taiflpprome E’éﬂ"g Awlibygiroisp} @zoﬁlran .

di hydr oi sobenzofura-meamxy);aﬁ 1308 droRic gnyh,g ool ”q., <l ts salts.
5. A conpg und ;cgo ing to étl<§1}|lm4 V\,herg?]? gali H}S{SJ) ound o5+ 10 :

(2S, 39) - 3 shoxy- 1- rret hyl -1-trifl uoronet hyI | sochroman 7-

I t hyl
¥2]s”§s>y3a{“( 3R - b1 SRRyl & et beny P4 BiBfoingpengotian; -
di hydr oi sobenzof ur&mOwQWhmmpl&njﬂhﬁmmhpﬂﬁg&&Mfs_l ts salts.

6. A cqrrpoungfggla&%;or mula (111):

[err] > wherei-n Wis- hydrogen or QO=)C wherein Qis H,

Cerr]-derr] al kys-amyl-lsahahﬁi[ﬁemétho ﬁ&iﬂuoﬁinﬁ%‘ﬂi drcf% ﬂh-%?

C[err]-C[er] alkﬁl R|err! |s %‘Kﬂrogen err -&[3errsj e'lgo ’0

Jerr]- rr] alk R})-p- triflyoromethylisnchromanp or three

f7'rog conpound accmln)-ﬂﬁnéﬂ%xﬂl%éﬁaﬁ 1effuGiohetilitbokAMBRY rtatenydes Ot €9 - 20
(1S)-6-methoxy-1-methyl-1-trifluoromethylisochroman;
(lS)-6-methoxy-1-methyl-l-u-iﬂuoromethylisochroman-7-catba1dehyde;
(1R)-5-methoxy-1-methyl-1-triffuoromethyl-1,3-dihydroisobenzofuran;

15 ( 1R)-6-methoxy-3-methyl-3-mﬂuoromethyl-1 »3-dihydroisobenzofiiran-5-
carbaldehyde;

(lS)—S-methoxy—l-methyl-]-u'iﬂuoromethyl-l,3-dihydroisobenzoﬁnan; and
(18)-6-methoxy-3-methyl-3-trifluoromethyl-1,3-dihydroisobenzofiran-5-
carbaldehyde. _

20 8. A pharmaceutical composition for treating a disorder or condition, for
whlch antagonist activity toward substance P is needed, in a mammal, which
comprises an amount of the compound of Claim 1, or a pharmaceutically acceptable
salt thereof, that is effective in treating such disorder or condition, and a
pharmaceutically acceptable carrier.

25 9. A pharmaceutical composition for treating a disorder or condition

| selected from cardiovascular diseases, allergic disorders, angiogenesis,
gastrointestinal disorders, central nervous system disorders, inflammatory diseases,
emesis, urinary incontinence, pain, migraine, severe anxiety d:sorders stress
disorders, anxiety, major depressive disorders, major depressive disorders with

30  anxiety, depression, sunburn, sexual dysfunction, bipolar disorders, substance use

disorders, schizophrenic disorders, movement disorders, cognitive disorders, and



-met hoxy-1-trifluoronethyl -1, 3-di
-met hoxy-3-trifluoronethyl-1, 3-di

-met hoxy- 1, 1-bi strifluoronethyl-1, _
- met hoxy- 3, 3- b|s trlfluoronethyl) 1, 3- di hydr oi sobenzaf uran-5- 25

ar bal dehyd&¥0 % VO 99/ 25714 | 'PCT/IBS8/01704
/1B98/ 01704 . 44 . 43

hydr oi sobenzof ur an;
hydr obenzof ur an- 5- car bal dehyde; -
3- di hydr oi sobenzof ur an,

thoxy- |-methyl-I-trifluoromethyli sochronan

t hoxy- 1- fiiseasss disopders; aush pderse Hepnditions cansech by - Hdmbbdcceewtm, in a

Eﬂgg é Hng{n%ﬁ 3- P‘r’é‘% uoromtﬂyﬁi@ﬁgﬁr ol sobénzoéilﬁ‘#%%&?ca‘HYS

ar bal dehydeacceptab]e salt thereof, that is eﬁ'ectwe in treating such disorder or condition, and a
-trifluoro t hox henyl-- 1, 3- di hydr oi sobenzof ur-an;

3-trifl uorogﬁ"ﬁéf‘ B“%@Yﬁ%ﬁ?&“é E yl - 1, 3- di hydr oi sobenzof ur an- 5-

car bal dehyde; 10. A method of treating a disorder or condmon for which antagonist

5-acetyl - 3-nmet hyl - 6- net hoxy-3-trifluoromethyl-1 di hydr ol sobenzofuran; . 10

(1R) - 6- met hoBGAVEY fastard, substaRceiF: is peadsdkcin aymararnel b\ﬁhﬁompnses administering
(1R) - 6-met hoyyy ﬂmﬁﬁiai‘ﬂn' riebd bf bich pmﬁ M&m&t 6F4 Bathyshahy 9

(1S) - 6- net hox -1 -tri I sochroman;
(1S) - 6- net th{Nlll-lnm’ hwhmwmﬂbmmkalsﬂlmbﬂumskﬁaﬁmhmm :
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(57) Abstract

This invention provides a compound of formula (1) and its pharmaceuticall i
( y acceptable salts, wherein R! i ; R2 §
hydrogen, C1-Cs alkyl, halo C;—Cs alkyl or phenyl; R3 is hydrogen or halo; R4 and RS are independently hydrogenl,s C(il--_C(:‘sﬁ a?lk‘;)ld:)rkhallg

Ci—Ce alkyl; and n is one, two or three. These compounds are useful as analgesics or anti-inflammatory agents, or in the treatment of

cardiovascular discases, allergic disorders, angiogenesis, CNS disorders, intesti i nence,
2 L A 50 s, , emesis, gastrointestinal disorders, sunbum, urj i i
gm, disorders or adverse conditions caused by Helicobacter pylori, or tho like, in amammalian subject, especially humaps, Lot
preparation of the compounds of formula (T) are also discloged, . Y r ermeciates
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diseases, disorders and adverse conditions caused by

Helicobacter pylori, in a mammal, comprising an amount of

the compound of Claim 1, or a pharmaceutically acceptable
salt thereof, that is effective in treating such disorder

or condition, and a pharmaceutically acceptable carrier.

10. A use of an amount of a compound of Claim 1, or a

pharmaceutically acceptable salt thereof, for- the

preparation of a medicament that is effective in

treating a disorder or condition for which antagonist

activity toward substance P is needed in a mammal.

11. A use of an amount of a compound of Claim 1, or a
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pharmaceutically acceptable salt thereof, for the

preparation of a medicament that is effective in

preventing or treating a disorder or a condition

selected from cardiovascular diseases, allergic

disorders, angiogenesis, gastrointestinal disorders,

central nervous. system disorders, inflammatory

diseases, emesis, urinary incontinence, pain,

migraine, severe anxiety disorders, stress disorders,

anxiety, major depressive disorders, major depressive

disorders with anxiety, depression, sunburn, sexual

dysfunction, bipolar disorders, - substance use
disorders, schizophrenic disorders, movement
disorders, cognitive disorders, and diseases,
disorders and adverse conditions caused by

Helicobacter pylori, in a mammal.
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